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SAFETY PRECAUTIONS

SAFETY

PRECAUTIONS

Preface

Rule

HGENPAOO024E

Safety precautions relating to the CNC unit (in the remainder of this manual, referred to simply as
the NC unit) that is provided in this machine are explained below. Not only the persons who
create programs, but also those who operate the machine must thoroughly understand the
contents of this manual to ensure safe operation of the machine.

Read all these safety precautions, even if your NC model does not have the corresponding
functions or optional units and a part of the precautions do not apply.

1. This section contains the precautions to be observed as to the working methods and states
usually expected. Of course, however, unexpected operations and/or unexpected working
states may take place at the user site.

During daily operation of the machine, therefore, the user must pay extra careful attention to
its own working safety as well as to observe the precautions described below.

2.  The meanings of our safety precautions to DANGER, WARNING, and CAUTION are as
follows:
. Failure to follow these instructions could result in loss of life.
DANGER
. Failure to observe these instructions could result in serious harm to a human
life or body.
WARNING
. Failure to observe these instructions could result in minor injuries or serious
machine damage.
CAUTION
S-1



SAFETY PRECAUTIONS

Basics

WARNING

After turning power on, keep hands away from the keys, buttons, or switches of the
operating panel until an initial display has been made.

Before proceeding to the next operations, fully check that correct data has been entered
and/or set. If the operator performs operations without being aware of data errors,
unexpected operation of the machine will result.

Before machining workpieces, perform operational tests and make sure that the machine
operates correctly. No workpieces must be machined without confirmation of normal
operation. Closely check the accuracy of programs by executing override, single-block, and
other functions or by operating the machine at no load. Also, fully utilize tool path check,
solid check, and other functions, if provided.

Make sure that the appropriate feed rate and rotational speed are designated for the
particular machining requirements. Always understand that since the maximum usable feed
rate and rotational speed are determined by the specifications of the tool to be used, those
of the workpiece to be machined, and various other factors, actual capabilities differ from
the machine specifications listed in this manual. If an inappropriate feed rate or rotational
speed is designated, the workpiece or the tool may abruptly move out from the machine.

Before executing correction functions, fully check that the direction and amount of
correction are correct. Unexpected operation of the machine will result if a correction
function is executed without its thorough understanding.

Parameters are set to the optimum standard machining conditions prior to shipping of the
machine from the factory. In principle, these settings should not be modified. If it becomes
absolutely necessary to modify the settings, perform modifications only after thoroughly
understanding the functions of the corresponding parameters. Modifications usually affect
any program. Unexpected operation of the machine will result if the settings are modified
without a thorough understanding.

Remarks on the cutting conditions recommended by the NC

WARNING

Before using the following cutting conditions:

- Cutting conditions that are the result of the MAZATROL Automatic Cutting Conditions
Determination Function

- Cutting conditions suggested by the Machining Navigation Function

- Cutting conditions for tools that are suggested to be used by the Machining Navigation
Function

Confirm that every necessary precaution in regards to safe machine setup has been taken —
especially for workpiece fixturing/clamping and tool setup.

Confirm that the machine door is securely closed before starting machining.
Failure to confirm safe machine setup may result in serious injury or death.
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SAFETY PRECAUTIONS

Programming

WARNING

Fully check that the settings of the coordinate systems are correct. Even if the designated
program data is correct, errors in the system settings may cause the machine to operate in
unexpected places and the workpiece to abruptly move out from the machine in the event
of contact with the tool.

During surface velocity hold control, as the current workpiece coordinates of the surface
velocity hold control axes approach zeroes, the spindle speed increases significantly. For
the lathe, the workpiece may even come off if the chucking force decreases. Safety speed
limits must therefore be observed when designating spindle speeds.

Even after inch/metric system selection, the units of the programs, tool information, or
parameters that have been registered until that time are not converted. Fully check these
data units before operating the machine. If the machine is operated without checks being
performed, even existing correct programs may cause the machine to operate differently
from the way it did before.

If a program is executed that includes the absolute data commands and relative data
commands taken in the reverse of their original meaning, totally unexpected operation of
the machine will result. Recheck the command scheme before executing programs.

If an incorrect plane selection command is issued for a machine action such as arc
interpolation or fixed-cycle machining, the tool may collide with the workpiece or part of the
machine since the motions of the control axes assumed and those of actual ones will be
interchanged. (This precaution applies only to NC units provided with EIA functions.)

The mirror image, if made valid, changes subsequent machine actions significantly. Use
the mirror image function only after thoroughly understanding the above. (This precaution
applies only to NC units provided with EIA functions.)

If machine coordinate system commands or reference position returning commands are
issued with a correction function remaining made valid, correction may become invalid
temporarily. If this is not thoroughly understood, the machine may appear as if it would
operate against the expectations of the operator. Execute the above commands only after
making the corresponding correction function invalid. (This precaution applies only to NC
units provided with EIA functions.)

The barrier function performs interference checks based on designated tool data. Enter the
tool information that matches the tools to be actually used. Otherwise, the barrier function
will not work correctly. (This precaution applies only to the M640T, M640MT and
M640M Pro.)

The system of G-code and M-code commands differs between the machines equipped with
M640M Pro (e-Series such as the INTGEREX e-410, e-650 and e-1060) and the machines
equipped with M640MT/T (such as the INTGEREX non e-Series, the SQT Series and the
MPX Series).

Issuance of the wrong G-code or M-code command results in totally non-intended machine
operation. Thoroughly understand the system of G-code and M-code commands before
using this system.

Sample program Machine with M640M Pro Machine with M640OMT/T
S1000M3 The milling spindle rotates at 1000 min=. [ The turning spindle rotates at 1000 min=™.
S1000M203 The turning spindle rotates at 1000 min~t. | The milling spindle rotates at 1000 min™2.
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CAUTION

For the machines equipped with M640M Pro (e-Series such as the INTGEREX e-410, e-
650 and e-1060), programmed coordinates can be rotated using an index unit of the
MAZATROL program and a G68 command (coordinate rotate command) of the EIA
program. However, for example, when the B-axis is rotated through 180 degrees around
the Y-axis to implement machining with the turning spindle No. 2, the plus side of the X-axis
in the programmed coordinate system faces downward and if the program is created
ignoring this fact, the resulting movement of the tool to unexpected positions may incite
collisions.

To create the program with the plus side of the X-axis oriented in an upward direction, use
the mirror function of the WPC shift unit or the mirror imaging function of G-code command
(G50.1, G51.1).

If axis-by-axis independent positioning is selected and simultaneously rapid feed selected
for each axis, movements to the ending point will not usually become linear. Before using
these functions, therefore, make sure that no obstructions are present on the path.

Operations

WARNING

Single-block, feed hold, and override functions can be made invalid using system variables
#3003 and #3004. Execution of this means the important modification that makes the
corresponding operations invalid. Before using these variables, therefore, give thorough
notification to related persons. Also, the operator must check the settings of the system
variables before starting the above operations.

If manual intervention during automatic operation, machine locking, the mirror image
function, or other functions are executed, the workpiece coordinate systems will usually be
shifted. When making machine restart after manual intervention, machine locking, the
mirror image function, or other functions, consider the resulting amounts of shift and take
the appropriate measures. If operation is restarted without any appropriate measures being
taken, collision with the tool or workpiece may occur.

Use the dry run function to check the machine for normal operation at no load. Since the
feed rate at this time becomes a dry run rate different from the program-designated feed
rate, the axes may move at a feed rate higher than the programmed value.

After operation has been stopped temporarily and insertion, deletion, updating, or other
commands executed for the active program, unexpected operation of the machine may
result if that program is restarted. No such commands should, in principle, be issued for the
active program.

® During manual operation, fully check the directions and speeds of axial movement.

® For a machine that requires manual homing, perform manual homing operations after

CAUTION

turning power on. Since the software-controlled stroke limits will remain ineffective until
manual homing is completed, the machine will not stop even if it oversteps the limit area.
As a result, serious machine damage will result.

Do not designate an incorrect pulse multiplier when performing manual pulse handle feed
operations. If the multiplier is set to 100 times and the handle operated inadvertently, axial
movement will become faster than that expected.
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OPERATIONAL WARRANTY FOR THE NC UNIT

The warranty of the manufacturer does not cover any trouble arising if the NC unit is used for its
non-intended purpose. Take notice of this when operating the unit.

Examples of the trouble arising if the NC unit is used for its non-intended purpose are listed
below.

1. Trouble associated with and caused by the use of any commercially available software
products (including user-created ones)

2. Trouble associated with and caused by the use of any Windows operating systems

3. Trouble associated with and caused by the use of any commercially available computer
equipment

Operating Environment

1. Ambient temperature
During machine operation: 5° to 40°C (41° to 104°F)

Note:  When power is turned on, if the thermal sensor detects an ambient temperature under
5°C, the hard disk warm-up status indicator lamp will light up and the NC unit will not
start operating at once. After automatic heating of the hard disk by its internal heater,
the lamp will go out and the NC unit will start. It takes about 20 minutes for temperature
to increase from 0 to 5°C in order to avoid condensation due to sudden changes in
temperature.

2. Relative humidity

During machine operation: 30 to 75 % (without bedewing)

Note:  As humidity increases, insulation deteriorates causing electrical component parts to
deteriorate quickly.
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- NOTE -
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Introduction

This manual describes only programming based on the MAZATROL language of the
MAZATROL FUSION 640M Pro system. The description given in this manual assumes that the
readers have already read the relevant Operating Manual and thoroughly understood its
contents.

Programming in the MAZATROL language uses an interactive method that allows the system to
be operated in accordance with the messages displayed on the CRT monitor. Thus, even a user
who is to operate the system for the first time can readily create and edit programs.

Carefully read this manual and the Operating Manual to correctly operate the MAZATROL
FUSION 640M Pro system and use its capabilities to their maximum.

NOTE:

The MAZATROL FUSION 640M Pro controls a machine tool by digital calculation, but it is
possible that the machining cannot be performed because of the processing of a calculation
error. Before proceeding with automatic operation therefore, do not fail to inspect the path of
the tool on the display in order to verify that the machining is being done correctly.

H736P0OA010E 1



Organization of this manual

The following outlines the organization of this manual:

Part

Title

Upper row — Directions for using the chapter

Lower row — Contents of the chapter

MAZATROL
PROGRAMMING
PROCEDURES

Those who are going to set up a MAZATROL program for the first time must first read this
part. Actually operate the MAZATROL FUSION 640M Pro system from the beginning as
directed in Chapter 4, “PROCEDURE BEFORE PERFORMING THE MACHINING.” You
will then be able to roughly understand the entire operating procedure from tool
registration to creation of a MAZATROL program. Those who already have an
experience in creating a program using the MAZATROL system will be able to
understand the functions and usage of the M640M Pro system just by directly reading
Part 2, “MAZATROL PROGRAM FUNCTIONS.”

The program architecture, coordinates systems, and operation keys are discussed here
as the basic information required for program creation in MAZATROL language. In
addition to the program creation procedures, successive processing procedures up to
machining are described in order after the discussion of the basic information.

MAZATROL
PROGRAM
FUNCTIONS

Use the functions of the MAZATROL FUSION 640M Pro system only after understanding
the MAZATROL program architecture and program creation procedures described in
Part 1. Also, use this part as a reference whenever required, such as in cases where you
have only a slight idea (or have forgotten) how to use a function, as you create a
MAZATROL program.

How to call up the PROGRAM display, how to edit data, how to use a function, and
details of each function are described here. How to create programs in the background
mode, and how to act in the event of alarms are also discussed.

APPENDIX

A sample programs, and a Q&A (Questions and Answers) list are contained. Read this
appendix as appropriate.

How to use this manual

Next, how to use this manual is briefly described below.

1.

In Part 2, “MAZATROL PROGRAM FUNCTIONS,” where the operating procedures for
carrying out the MAZATROL language functions are described, the order of selecting menu
items is indicated at “Menu selection.” Use the section as quick reference during menu

selection.

In Part 2, “MAZATROL PROGRAM FUNCTIONS,” where the operating procedures are
described, the arrow “=»” under the description of each step of the procedure is followed by
a description of the results of the particular operation.

Example:

(1) Pressthe SEARCH menu key.
= The message SEARCH DATA? will be displayed and the menu will change to the

following address menu:

The section underlined above denotes the results of the operation.




PART 1

MAZATROL PROGRAMMING
PROCEDURES

Part 1 describes the architecture of MAZATROL programs, coordinate systems,

the keys to be used for programming, and simplified programming procedures.
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MAZATROL PROGRAM

1 MAZATROL PROGRAM

The machining MAZATROL program of a workpiece consists in principle of the following four
units:

1. Common unit

This concerns a unit which is obligatorily entered in the program head. It specifies the common
data to a program assembly such as the material, the initial point, the machining of several
workpieces, etc.

2. Basic coordinates system unit

Use to specify the value of the coordinates (basic coordinates) of the workpiece zero point in the
machine coordinates system.

3. Machining unit

Use to specify the data concerning the machining method and the machining form.

The machining unit is available in the following four types:

Point machining unit/C-axis point machining unit

— Drilling
—RGH CBOR macining
—RGH BCB macining
— Reaming
— Tapping
— Boring Boring of through hole
— Back boring Boring of stepped through hole
— Circular milling Boring of non-through hole
— Counterbore-tapping Boring of stepped non-through hole
Line machining unit/C-axis line machining unit Face machining unit
— Central linear macining — Face milling
— Right-hand linear macining — End millling-top
— Left-hand linear macining — End milling-step
— Outside linear macining — Pocket milling
— Inside linear macining — Pocket milling-mountain
— Right-hand chamfering — Pocket milling-valley
— Left-hand chamfering — End milling-slot
— Outside chamfering — 3-D (option)

— Inside chamfering

Turning unit

— Bar-materials machining
— Copy-machining

— Corner-machining

— Edge-machining

— Threading

— Grooving

— Turning drilling

— Turning tapping

H736P1A010E 1-1



MAZATROL PROGRAM

10.

11.

12.

13.

14.

15.

16.

Moreover, the necessary data are specified in the following two sequences:

Tool sequence ............... Use to specify the data concerning the name of the tool and the
movement of the tool.
Shape sequence ............ Use to specify the data related to the machining dimensions.
End unit

Unit created at the end of program.
Also, the following units are entered when necessary.
Workpiece shape unit

The shapes of cast blanks or forged blanks cannot be defined with the common unit alone. To
machine these moldings, select the common unit first and then the workpiece shape unit before
specifying the shape of the blank.

Auxiliary coordinates system unit

Use to specify the auxiliary coordinates system (OFFSET).

Fundamental coordinate shifting unit

Shifts the coordinates of the program origin (fundamental coordinates).

M-code unit

Use to output the M-code
Sub-program

Use to call up a sub-program
Pallet changing unit (*)

Use to change a pallet

Indexing unit

Use to specify the angle of the milling spindle, indexing table and chuck.

Process end unit

Delimits the useful scope of the priority function for the same tool.

Manual program mode unit

This unit is entered to establish a program corresponding to the EIA/ISO program using the G
and M-codes which permits performing minute movement or a movement other than machining.

Coordinate measuring unit

Automatic measurement of a fundamental coordinates system (WPC).

Workpiece measuring unit

Measures the workpiece automatically.

Tool measuring unit

Measures the tool automatically.
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MAZATROL PROGRAM

17. Workpiece transfer unit (*)

For a machine having two turning spindles, specify the modification of the workpiece chucking
position, the transfer of the workpiece, and the movement of the second turning spindle.

18. Head selection unit (*)

For a machine having two turning spindles, specify which spindle is to be used to machine the
workpiece.

Note:  * indicates that whether the unit can be used depends on the specifications of the
machine.
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SYSTEM OF COORDINATES

2 SYSTEM OF COORDINATES

In the preparation of the program, a system of coordinates is used for introducing the position of
the machining and the form of the machining.

The system of coordinates consists of three axes of coordinates which each cross the reference
zero-point at right angles.

An arbitrary point found in this system of coordinates can be defined by the value of the
coordinates in the 3-axes (X, Y and 2).

There are two types of systems of coordinates:
- Machine coordinates system

- Workpiece coordinates system

Z-axis

x

/

. Reference point-zero
X-axis

X

Y-axis

M3P001

Fig. 2-1 Coordinates system
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SYSTEM OF COORDINATES

2-1 Machine Coordinates System

The machine actually moves in its own system of coordinates called the machine coordinates
system. A point of reference in this system of coordinates is known as machine zero-point.

Generally, the machine coordinates system has the machining zone on the side of the minus
(negative) direction from the machine zero-point.

+Y

Machining zone

(Machine coordinates system) . .
Machine zero-point

0,0,0)

Axis of Axis of
X-coordinate Y-coordinate
X \ -y

Table
D736P0001

Fig. 2-2 Machine coordinates system (e1060V)



SYSTEM OF COORDINATES

2-2  Workpiece Coordinates System
If the program is prepared on the basis of the machine coordinates system, the entering of the
machining position and of the form of machining is very complex, tedious and inflexible.

Consequently, a temporary reference point is taken in the machine coodinates system for
preparing the program.

The point thus taken is called the workpiece zero-point, and the system of coordinates taking this
point as reference is called the workpiece coordinates system.

Example: Plan of the workpiece

P3 P2
—@ 9
(%
R5 .,.E) .
A Pan
100 O
95 T \‘j\ J
60 o D~
y &) Rrs
20 §° by
4 o o P1
/.
Zero-point of ll 50 1' 00
the workpiece < 145 >
to be taken <« 150 _
M3P002

- When the dimensions are entered of the configuration on the basis of the above plan of the
workpiece, the bottom left hand corner is taken as the workpiece zero-point.

- In this case, the value of the coordinates of the configuration is the following:
Workpiece zero-point =( 0, 0, 0)
P1 = (150, 0, 0)
P2 = (150, 100, 0)
P3 =( 0, 100, 0)

The adoption of the workpiece zero-point facilitates the entering of the machining dimensions
and therefore the programming.
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SYSTEM OF COORDINATES

2-3 Machine Coordinates System and Workpiece Coordinates System

The relationship between the machine coordinates system and workpiece coordinates system
when workpiece has been mounted on the table of a machine is shown below.

Machine coordinates system

Machine coordinates
system

Workpiece
coordinates system

Workpiece coordinates
system

Note: The above relationship may slightly differ accorh

to the type of machine being used.

D936P0002

Fig. 2-3 Machine coordinates system and workpiece coordinates system

2-4



SYSTEM OF COORDINATES

2-4

Fundamental Coordinates
The machine moves in the machine coordinates system whilst the program is prepared
depending on the workpiece coordinates system.
It is necessary therefore to enter in the program, the position relation between the machine
coordinates system and the workpiece coordinates system.
The unit of entry is called the fundamental coordinates system unit.
The fundamental coordinates are entered as values of the coordinates of the workpiece zero-
point in the machine coordinates system.
The unit of the fundamental coordinates is entered by utilizing the coordinates measurement
function after the workpiece is placed on the machine.
Eundamental Machine zero-point
coordinate Z
RN Machine coordinates system
Fundamental ~o
coordinate X P RS / Fundamental
coordinate Y
Workpiece coordinates
system
Workpiece zero-point
D736P0003
Fig. 2-4 Fundamental coordinates
Example of entering of the fundamental coordinates system unit:
UNo. UNIT ADD. WPC X Y th z c
1 WPC- 0 -500. -300. 0. - 200. 0.
j A A A ¢
Fundamental coordinates Coordinate or
system unit angle of 4th axis,
No. of fundamental system if there is one.
coordinates
Fundamental coordinate X

Fundamental coordinate Z
(Example: —500) (Examp|e: _200)

Fundamental coordinate Y

(Example: —300) Angle formed by the X- and Y-axes of the machine
coordinates system and the X- and Y-axes of the
workpiece coordinates system.
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SYSTEM OF COORDINATES

2-5 Auxiliary Coordinates

The auxiliary coordinates are used for offsetting the workpiece zero-point to any position in order
to further facilitate the preparation of the program.

The auxiliary coordinates unit (OFFSET) is entered as a value of offsetting in the workpiece
zero-point.

1. Example of entering of auxiliary coordinates

+Yo

A

P2
/ 20

\ P1
30°

Ro \
/ - +Xo
50
70— p

Workpiece zero-point

M3P003

In this example, the entering of the position of hole P1 requires a very complicated
calculation.

P1:(70+50><V%,50><%)

However, the use of auxiliary coordinates permits performing this entering easily.

+y1

+X1

Zero-point offset in auxiliary

coordinates mode
M3P004

As the figure above shows, positions P1 and P2 are entered as follows by offsetting the
workpiece zero-point to R1.

P1=(50, 0)
P2 = (50, 20)
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In this case, the auxiliary coordinates unit to be programmed is as follows:

UNo. UNIT U (X vV (Y) D (th) W (2)
2 OFFSET 70. 0. 30. 0.
Auxiliary coordinates Offsetting on Z-axis
system unit

Offsetting on X-axis Angle with relation to

Offsetting on Y-axis . -
workpiece coordinates system

2.  Cancellation of auxiliary coordinates

The system of auxiliary coordinates is voided in the following cases:

A. The system of auxiliary coordinates specified in a sub-program is voided at the time of the
return on the main program.
When the main program contains a system of auxiliary coordinates, the return is made to
this system of auxiliary coordinates.

B. The system of auxiliary coordinates is voided when a new system of fundamental
coordinates is introduced. In this case, the state without a system of auxiliary coordinates is
assumed. (When the system of fundamental coordinates was specified in the sub-program
as shown in Figure 2-5, the return to the main program has the effect of voiding the system
of auxiliary coordinates of the main program.)

Main program

WPC-1 Sub program
Machining [1]

Subprogram WPC-2

Machining [2]

WPC is a code that signifies the fundamental coordinates system.
Machining [2] is performed under the coordinates system of WPC-2.

M3P005

Fig. 2-5 Fundamental coordinates system after execution of subprogram
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FUNCTION OF KEYS AND SWITCHES

3 FUNCTION OF KEYS AND SWITCHES

A MAZATROL program can be created using only the keys and switches indicated in the dotted
portion on the operating panel shown below.

[ | (- - -
3

CLEAR 7

CANCEL INPUT
COOLANT MACHINE

AZINES

TAPE MEMORY

RESET S
]
* | READY X Y Z C
.eunnnnuup 1 y W 7
+ ? ALARN
VFC |, JL Ka R
[
] F e w8 ]«
SHIFT SINGLE COOLANT EOB
BLOCK STOP MF1
[ .
B A g
~ v RAPID :u]smeLE WM FEED RAPID HOME1
[ [
Al [a] |a NP
[ [
v v |9 by

™
o || B

JOGJ"HANDLE—I MDI

4

TAB
—H

PAGE

WINDOW

D736P0004

H736P1C010E

Fig. 3-1 Keys and switches used for creating a MAZATROL program
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FUNCTION OF KEYS AND SWITCHES

Table 3-1 Functions of keys and switches

No. Name Description
1 Display selector key Press.thls key to select. betweery displays. Depressmn of this key causes a display
selection menu to be displayed in the menu display area.
2 Menu selector key Press this key to select menu that is displayed on the bottom of the screen.
A specific key is assigned to each of ten menu data that are displayed in the menu
3 Menu keys display area. Press the appropriate key to carry out the operation specified by the
particular display or to input the data specified by the particular display.
Press the apropriate key to move the cursor in the desired direction. If a cursor key
4 Cursor keys is pressed and held down, the cursor will move continuously in the corresponding
direction.
5 Numeric keys Usg these !(eys to key in the numerics 0 to 9, the minus sign (- ), and/or the
decimal point ( . ).
6 Input key Press this key to register keyed-in data in the data display area.
Press this key to cancel the data currently being displayed in the data selection
7 Clear key . . .
area. This key is also used for erasure of the alarm display.
. Press this key to cancel the data that has been displayed in the data display area.
8 Data cancellation key ) . . -
Depression of this key causes the data in the cursor position to be erased.
Press the appropriate key to move the cursor unit by unit. Pressing and holding
9 Page keys A . . .
down the key will move the cursor unit by unit continuously.
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4 PROCEDURE BEFORE PERFORMING THE MACHINING

4-1 Diagram of Preparation for the Machining

To machine a workpiece, it is essential to coordinate the programming and the preparations for
the tool and the workpiece. The following diagram shows the general procedure to be followed
before performing the machining.

Preparation of part drawings

v

Reflection of the mounting workpiece

\
TOOL FILE display PROGRAM display

Recording of tools available in [ ~~~| Preparation of machining - I
the workshop program op

A

SHAPE CHECK display

»| Verification of the
1 | programmed form

A
TOOL DATA display TOOL LAYOUT display

\

mounted on the tool magazine the tool magazine

|
|
|
I
Verification of the tools -t Recording of a tool to be mounted on I
I
I
I

TOOL PATH CHECK display

Verification of path of tool form

v

Installation of tool

v

TOOL DATA display

Measurement of length of tool

v

Installation of workpiece

!

PROGRAM display

Measurement of fundamental
coordinates

v

Automatic operation

Notes:
1. Iltis possible to monitor the path of the tool even if the tool is not recorded in the tool data.
(The path of the tool is laid out by taking the diameter of the tool = the nominal diameter and the length of the tool = 0).
2. Automatic operation can not be performed if the tool used is not recorded in the tool data.
M3P006

Fig. 4-1 Procedure before performing the machining
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PROCEDURE BEFORE PERFORMING THE MACHINING

4-2  Part Drawings and Stock Materials

The following shows the part drawing for which a program is to be created in Section 4-4.

140
‘ Unit: mm
@200

/
\R10 ! Zero- M12 hole, 30 mm deep, 6 places
J.pomt
1
140 & f\"‘f[\‘]/ 7
60J 66 Rlo
30: \ Y
Zero-point [2] \ ‘
1.40.[20,20
80
@ mm hole,
10 mm deep, 8 places Zero-point
Zero-point [2] ! & v &
A i hil | \fzo
%0 120
150
Q o
@ <:I 320
¢190

N~

Fig. 4-2 Part drawing example

This machine part is made of a cylindrical material having the size shown in the figure below.

Y
N

D736P0005

Unit: mm

325

\—/ D736P0006
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PROCEDURE BEFORE PERFORMING THE MACHINING

Machining of this part consists of the following five processes:

[1] Grooving the cylindrical surface of the workpiece [2] Drilling eight holes, 20 mm in diameter on the
cylindrical surface of the workpiece

aC

D736P0007 D736P0008
[3] Milling the top face of the [4] End-milling the edges of the [5] Drilling six M12 tapped holes.
workpiece. workpiece.
Q o
O
Q 0
O
D736P0009 D736P00010 D736P00011
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PROCEDURE BEFORE PERFORMING THE MACHINING

4-3  Registration of Tools

First, turn on the power to return the axes to the zero-point.

Next, turn the reprogramming switch to the ENABLE position using the key.

gt

. LOQ‘&

J

Turn

VX

NM210-00521

Fig. 4-3 Reprogramming switch

Before creating the program, information on the tools located in the workshop must be registered
in a tool file. Unregistered tools cannot be used for programming or automatic run.

4-3-1 Calling up the TOOL FILE display

Call the TOOL DATA display by pressing firstly the display selector key and then the menu key
TOOL DATA. Then press the menu key TOOL FILE to call the following TOOL FILE display.

[ TOOL FILE

File ‘window Help

END MILL | FACE MILL |

No. NOM-&@

MAT.

CHAMFEL

DEPTH TEETH

| EALL E-MILL |

No. NOM-&@

MAT.

DEPTH TEETH

1;1ﬂ

7]

[Tes 0 |z002/02/26 |18:13:17

|

ENDHILL

FACEMILL

CHAHMFER
CUTTER

BALLL
ENDMILL

FROGRLM

TOOL
DATA

4-4
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PROCEDURE BEFORE PERFORMING THE MACHINING

4-3-2

Register tools in the TOOL FILE display

. The tools to be registered here are as follows:

End mill

Face mill

Chamfering cutter Ball-end mill

fﬁ

NM210-00522

NM210-00523

29

Y |

NM210-00524

NM210-00525

Tools other than these four types do not need to be registered. Tool selection is automatically

made by the NC unit during programming.

Registration of tools

In this chapter, programming is to be carried out by using the two types of tools shown below.

End mill

/ A
50
v

Tool material:
Cemented carbide
Number of teeth: 2

L:»E’I

NM210-00522

Face mill

Tool material:
Cemented carbide
Number of teeth: 6

NM210-00523

Fig. 4-4 Registered tools example
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1.

Registering the end mill

Using the page keys, search the display for the tool indicated as END MILL 30. A.

Up to 256 tools can be registered. If the tool is found, this indicates that the tool has been
registered; therefore, proceed to the procedure described in “Registering the face mill.”

(1) Press the cursor key and position the cursor on an unregistered tool number.

’:EJTDUL FILE
File ‘window Help
END MILL I FACE MILL I CHAMFEER | EALL E-MILL I
No. NOM-@ MAT. DEPTH TEETH No. NOM-@ MAT. DEPTH TEETH

D736P0013E

= The message “REGISTER TOOL <INPUT>?" will then be displayed in the message
display area.

(2) Press the input key to register the tool.
= The message “NOMINAL DIAMETER?” will be displayed.

(3) Input an approximate tool-diameter value (in this example, input 10 by pressing numeric
keys and @ and then pressing the input key ).
= The message “TOOL ID CODE <MENU>?" will be displayed.

(4) Input a specific code that identifies the particular tool (in this example, input A by pressing

menu key A).
| | |75 0 |z002/02/26 |18:16:57
TOOL ID CODE <MENT= 2 |
i B @ D E F @ H HEAVT R
TOOL
D736P0004E

= The message “TOOL MATERIAL <MENU>? will be displayed.

(5) Select the tool material from the tool material menu. Material names registered in the
CUTTING CONDITION display are displayed as menu (in this example, select cemented
carbide by pressing menu key CARBIDE).

= The message “MAX DEPTH OF CUT” will be displayed.

(6) Input the maximum depth to which the workpiece can be cut in the axial direction by one
cutting operation (in this example, input 50 by pressing numeric keys and @ and

then pressing the input key ).
= The message “NUMBER OF TEETH?” will be displayed.

4-6



PROCEDURE BEFORE PERFORMING THE MACHINING

2.

(7) Input the number of teeth of the tool (in this example, input 2 by pressing numeric key

and then pressing the input key ).

= Registration of the 30-mm diameter end mill will be completed as shown below.

[ TOOL FILE
File “indow Help
END MILL | FACE MILL | CHAMFER | EALL E-MILL |
No. NOM-& MAT. DEFTH TEETH No. NOM-& MAT. DEFTH TEETH

1 30. & CARBILE a0. 2

1;12’

| m| |TPs 0 |z002/02/26 |18:20:11

REGISTER TOOL <INPUT> ? |

ENDMILL | FACEMILL | CHAMFER EALL ERLSE FROGRAM TOOL
CUTTER | ENDMILL DATAL
D736P0014E

Registering the face mill

The operations to be carried out are similar to those required for registering the 30-mm diameter
end mill. For brevity of description, the displayed message and key(s) to be pressed are noted to
the right and left respectively as shown below.

@)

2
®)
(4)
®)
(6)
()

Press the menu key FACE MILL.

Check if the tool indicated as 100. A is included in the TOOL FILE (FACE MILL) display. If
the tool is found, then this indicates that the tool has been registered. Thus, the operations
shown below are not required.

Position the cursor on an unregistered tool number.

REGISTER TOOL <INPUTS?....eoveieeeeeeeeeeeee e eeseereseees

NOMINAL DIAMETER? .....co.ooovooeeeeeeeoeeeeeeeeeeeseeseseeen e . [o][0o][#]

TOOL ID CODE <MENU>7? ...
TOOL MATERIAL <MENU>? ... CARBIDE

MAX DEPTH OF CUT? ..o (0]
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PROCEDURE BEFORE PERFORMING THE MACHINING

(8) NUMBER OF TEETH? ..t E]

(9) ANGE OF CUT

= This completes registration of the 100-mm diameter face mill as shown below.

[ TOOL FILE

File ‘window Help
mp monn | FACE HILL 7 cmorr | Bann sommo |
Ho. HOM-@ MAT. DEPTH TEETH ANG. | No. NON-@ MAT. DEPTH TEETH ANG.
1100. A CARBIDE 10. 5
1/ 1 ﬂ
| | |Tes 0 |z002/02/26 |18:23:50
FEGISTER TOOL <INPUT> 7 |
ENDMILL | FACEMILL | CHAMFER BALL ERASE PROGEAN TOOL
CUTTER | EMDMILL DATL
D736P0015E
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4-4

4-4-1

Creation of Simple Programs

Program structure

The structure of MAZATROL program is described before creating a program. Each MAZATROL
program consists of units. Conversely, a combination of program units forms a program. The
name of each part of a program is described below using part of the program to be created.

Gl MAZATROL : 123456 =]

File ‘window Help

LADD. WPC

WID-E

CE MILL 100.
BTN

0. UNIT CONTI.NUMEER ATC

4 END u] u] u]

e | |Tp5 0||2002/02/26 [18:27:53

WORE No. SELRCH PROGRAM BARRIER WPC MSR TOOL PROCESS PROGRAM HELP PROGRLM
EDIT INFORHN. PLTH CONTROL LiYoUT FILE

—» Common unit
Basic data related to the entire program, such as the material of the workpiece, is

to be input to this unit.

—® Fundamental coordinates unit
The coordinate values of the workpiece zero-point in the machine coordinates

system are to be input to this unit.

— Index unit
The index angle of the milling spindle head is to be specified.

—» Machining units
Various types of machining units are provided. Data related to selection of a
machining method and to machining dimensions are to be input to these units.

> Tool sequence............ consists of data inputs related to the operation of a tool.
> Shape sequence......... consists of data inputs related to the machining shape on a
drawing.
» End unit

Denotes the end of a program (i.e., the completion of machining).
D736P0016E

Fig. 4-5 Program structure
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4-4-2  Calling up the PROGRAM display

First, the PROGRAM display is to be presented as previously done when displaying the TOOL
FILE display:

(1) Press the display selector key.

(2) Press the menu key PROGRAM.

= The PROGRAM display will be displayed then as shown below.

B MAZATROL : 7
File ‘window Help
TMNo. HMAT. TYFE OD-MiLY ID-MIN LEMNGTH WORE FACE ATC MODE EFPH
u} MILL&TURN.

| 1l |TPs 0 |z002/02/26 |18:29:41
I 1o0% |
WORK No. | SEARCH | PROGRAM | BARRIER | wPC MsR TOOL PROCESS | PROGRAN HELP PROGRAN
EDIT INFORM. PATH CONTROL | LAYOUT FILE
D736P0017E

The above display status is referred to as the listing mode.
The listing mode is a program-contents check mode.
For details, see Part 2, Section 1-1, “Listing Mode and Creating Mode.”

4-4-3  Assigning workpiece numbers

Number the individual programs to be created. These numbers identify the individual programs
just as part number in a part drawing identifies the individual parts. These numbers are referred
to as workpiece numbers, and the desired number from 1 to 99999999 can be selected for each
program. Here, workpiece No. 1234 is to be set.

(1) Press the menu key WORK No.

(2) WORK NO.? ..o

= The message “NEW PROGRAM <MENU>?" will be displayed.
If either one of the two displays [1] and [2] shown below is displayed instead of this
message, then this indicates that workpiece No. 1234 has already been used. In that
case, input a different workpiece number.
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[1] MAZATROL program

Bl MAZATROL : 123456

File “Window Help
o LT. TYPE
IEN MILL&TURN

ADD., WPC

TUERM TURM

WID-F
MILL 10

[1e5 o[ z002/02/26 | 18:30:54
|

WORE No. SEARCH PROGRAM BARRIER WPC MR TOOL PROCESS PROGRAM HELF PROGRAM
EDIT INFORM. PATH CONTROL LAYOUT FILE

D736P0018E
[2] EIA/ISO program

EE'PROGRAM : 205(25EML-R1-SAND)
File ‘“window Help

=69

910280

M111

M16

TS1TS5MOE (TS52)

Mz 00

GY1E0G26x0

=90G04

M108

BSZ.36

M107

=57

GAEEX0Y0Z0REZ. 36I0J1K0
MZ00

(M212)

enladi]

(M210)

21900M3

E90c0
X-63.635Y¥59.067Z50. 002
21900

MO3

=50

O e | |

l_ml_ TPS O {1,1) INSERT
|

WORE No. SELRCH PROGERLN TOOL DISPLAY CHANGE PROGELH
EDIT PATH ZPROGRAM | FPROGRAN FILE

|»

D736P0019E
Note: In M640M Pro, two different programs can be created. The program [1] above is
referred to as a MAZATROL program, and the one [2], as an EIA/ISO program.
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4-4-4  Creating a program

Let us create the program for the machining of the workpiece shown in the figure 4-2 with the
vertical tye e-Machine.

(1) After setting the workpiece number, press the menu key MAZATROL PROGRAM.

=>» The display shown in Figure 4-6 will be presented. The program creation will become
possible. This status is referred to as the creating mode.
If the EIA/ISO programming function (option) is provided in the system, the following
menu will be displayed.

(2) The following display will be presented. The program creation will become possible.

WORK No. | EI A/ | SO

PROGRAM

MAZATROL
PROGRAM

B MAZATROL - 1234
File ‘window Help

UMNo. MAT. TYFPE OD-MAX ID-MIN LEMGTH WORE FACE ATC MODE EPHM
u] HILLE&TURN.

| | |Ts 0 |z002/02/26 |18:40:30

I 1o0% MATERIAL <MENU> 2 |

CST IRN |DpucT IRM | cBM STL | &Ly sTL | sTNiESS || avuminmom | L.c.sTL | AL casT bay
Fig. 4-6 PROGRAM display (edit mode) D736P0020E

4-4-5  Creation of common unit

The common unit is the unit that must be created at the head of the program. In this unit, enter
fundamental data relating to the entire program. Although the “workpiece scheme (MILLING &
TURN.)” and the “initial-point scheme (ONLY MILLING)” are available as the entering methods,
this chapter describes only examples of entry with the “initial-point scheme”.

Before describing the creation of the common unit, the MAZATROL Help function is first
described below. When entering data in the unit, detailed explanatory information on data entry
can be displayed. The display for calling up the information is referred to as the MAZATROL Help
display.

Call up the MAZATROL Help display.

Details of the MAZATROL Help display differ according to the particular specifications of the
machine.

4-12
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(1) Press the menu key HELP.
The following MAZATROL Help display will be presented.

B MAZATROL - 1234

File “indow Help

Mo. MAT. TYPE COD-MA¥X ID-MIN  LEMGTH WORK FACE — ATC MODE  RFM
| MILL&TURN.

-
I D-MII

PYFFIF.

LENGTH

]

| I |7 0|z002/02/26 [18:41:30
s | 1oos MATERIAL <MENU> 2 ”7
C3T IEN DUCT IERNM CEN 3TL ALY STL STHLESS ALLTMINTM L.C.3TL AL CAST e
D736P0021E
Now, let’s create the common unit.
MAT. i, Specify the material of the workpiece.
TYPE..................... In this example, select the workpiece scheme.
OD-MAX.....ceen. Enter the outside diameter of the workpiece (blank).
ID-MIN................... Enter the inside diameter of the workpiece.
LENGTH ............... Enter the length of the workpiece.
WORK FACE ........ Enter the length of the workpiece edge.
ATC MODE............ Specify the mode of returning the tool to the automatic tool change
position.
RPM...cccoovvininnn. Specify the rotational speed limit for the turning spindle.
(2) MATERIAL SMENU>? ..ottt CBN STL
(3) TYPE OF PROGRAM?.....oiiiiiie ettt se et MILLING & TURN.
(4) MAX. OUTER DIA. OF WORKPIECE ? ....c.covvevrrererriereres @ @
(5) MIN. INNER DIA. OF WORKPIECE ?...ccovviiiiiiiiiiieeee e @
(6) WORKPIECE LENGTH 2 ...oviieiiceeccee e
(7) STOCK REMOVAL OF WORK FACE ?..cceeiiiiiiiieeee e

8
)

ZERO RETURN <Z.X+Y:0, X+Y+Z:1> 2 .ooooooveeeeereeerens
MAX. TURNING SPINDLE RPM LIMIT ?.....coovvorvesrrrenrenneen, (2](o][0o][0][#]
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PROCEDURE BEFORE PERFORMING THE MACHINING

The common unit will be created as shown below.

When the unit is created, the MAZATROL Help display will be closed and the program will await
data input to the next unit.

B MAZATROL - 1234
File “indow Help

TYPE ID-NIN LE!
MILL&TURN. a.

| [ U] |TPs 0 |z002/02/26 |18:43:33
MACHINING UNIT <MEHU> 2 |
POTNT LINE FACE TURNING | MANTAL WPC OFFSET END SHAPE >
MACH-ING | MACH-ING | HACH-ING PROGRAN CHECK
D736P0022E
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4-4-6  Creation of fundamental coordinates system unit

Let us set the fundamental coordinates (the coordinate values of the workpiece zero-point in the
machine coordinate system). This data is to be input using the coordinates measuring funciton
(refer to Part 2) after workpiece has been mounted on the machine. Here, input the data on the
assumption that workpiece has been mounted in the position shown below.

Machine zero-point

Workpiece zero-point

(

Workpiece

Unit: mm

(

D736P0023

Fig. 4-7 Workpiece mounting position
(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key WPC.
(2) Press the menu key HELP.

= The following MAZATROL Help display will be presented. “WPC” is the abbreviation of
the fundamental coordinates.

@ MAZATROL - 1234

File “indow Help
TMo. UNIT ADD, WPC
1 wpc-

é WFC O FPOINT

* HACHINE 0O POINT

| m| |TPs 0 |z002/02/26 |18:44:27
UEC MUMEER ? |
D736P0024E
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PROCEDURE BEFORE PERFORMING THE MACHINING

(3) WPC NUMBER? ..ot eeeeeee e see e eeeenee s

Next, although the coordinates of the workpiece zero-point in the machine coordinate system are
to be set, if the workpiece zero-point is present in the turning center, the coordinates of the
workpiece zero-point can likewise be specified by using the menu function T.CENTER AUTO.
This menu key is used in the example here.

(4) WORKPIECE COORDINATE, WPC-X?....ccciiiiieeiiineeeennineeeenes T. CENTER AUTO

(5)  WORKPIECE COORDINATE, WPC-Z?.....coovvvrrrrrrerrrinnennn. (-](4](0][0]

The fundamental coordinates system unit will be created as shown below.

When the unit is created, the MAZATROL Help display will be closed and the program will await
data input to the next unit.

B MAZATROL - 1234 [ <]
File ‘window Help

o, MAT. ull ID-MIN e nc ATC MODE EFH
o c 3TL MILL&TURN. a. 1 2000

THo. UNIT ADD. WPC H T Lh Z
1 WrC- 1 T.CENTEER T.CENTER 0. —-400.

THo. TNIT

| | |TPs 0 |z002/02/26 |18:45:34
MACHINING UNIT <MENU> ? |
POINT LINE FACE TURNING | MANUAL UEC OFFSET END SHAPE >er
MACH-ING | MACH-ING | MACH-ING PROGRAMN CHECE
D736P0025E
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4-4-7 Index unit

The milling spindle head must be indexed to machine the cylindrical surface of the workpiece.

Workpiece

N

D736P0026

)

2
3
(4)

®)
(6)

While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key >>>,
and the menu key INDEX.

B, C-AXIS INDEX POSITION-X?......tiiiiiiiiiiiiiiiee i,
B, C-AXIS INDEX POSITION-Y?.....cciiiiiiiiiiiiiiie e,
B, C-AXIS INDEX POSITION-Z7?....cuttiiiiiieiiiiiieeeeee e

To specify the index position, set the machine coordinates in steps (2), (3), and (4).

ROTATION ANGLE FOR B AXIS?....vviiiiiiiiiiiiiii, [E‘ @

ROTATION ANGLE FOR C AXIS?....otiiiiiiiiiiiiireeieee e @
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The index unit will be created as shown below.

The program will await data input to the next unit.
B MAZATROL - 1234

File “indow Help
TPE ID-NIN
L HMILL&TURN. . o.

THIT ADDN. WPC T 2
WPC—- 1 . L T.CENTER a. —-400.

IT TUERM F TRI T TURN P MNGLE E ANGLE ©

| [ U] |TPS 0 |z002/02/26 |18:46:13
MACHINING UNIT <MEHU> 2 |
POTNT LINE FACE TURNING | MANTAL WPC OFFSET END SHAPE >
MACH-ING | MACH-ING | HACH-ING PROGRAN CHECK
D736P0027E

The next operation required is to create a turning unit.
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4-4-8  Turning unit

Create the unit for performing grooving operations on the cylindrical surface of the workpiece.
This turning unit is referred to as the grooving unit.

10

D736P0007

1. Creation of a turning unit

(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key
TURNING.

(2) MACHINING UNIT SMENU>? ..ot T. GROOVE
(3) Press the menu key HELP.
= The following MAZATROL Help display is presented.

B MAZATROL - 1234
File “indow Help

Mo. THNIT PART AT, PITCH WIDTH
3 T.&

CUT

| m| |TPs 0 |z002/02/26 |18:47:09
I 1o0% MACHINING PART <MENU> ? |
ouT m FACE BACK
D736P0028E
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Now, let’s create the grooving unit. For this unit, enter data for the item PART, PAT., No., PITCH,
WIDTH, and FIN.

PART ....cccone Specify the surface to be machined.

PAT .o Specify the shape pattern for grooving.

NO. .eoviiiieeiiien. Specify the number of grooves to be machined.

PITCH............. Specify the grooving pitch when machining multiple grooves.

WIDTH............. Specify the groove width.

FIN oo Specify the thickness of the section to be chipped during the finishing process.
When the roughness level of the bottom is specified using either finishing
symbol listed in the menu, FIN-Z will be set automatically.

(4) MACHINING UNIT SMENU>? ...ooiiiiiiiie e ‘[ﬁ]’
(5) GROOVE CUTTING PATTERN <MENU>? .......ccoviiiieiiiieeens %

(6) NUMBER OF GROOVES? ......ooouvviveeeeeeeeeoseeeeeseeeeseenenns
(7) GROOVING PITCH? ..o (0]

(8) WIDTH OF GROOVE? .....ovooveoeeeeeeeeeeeeseeeeeeeeeeeeeeenne (0]

(There is no need to specify the finishing allowance for a groove pattern of “0”.)

The turning unit shown below has been created. The tool to be used in the tool sequence is
automatically selected in accordance with the data of the turning unit. In the following example, a
grooving tool is selected:

B MAZATROL : 1234 =]

File ‘window Help

THIT
WPC— 1

TYFE

on

MILL&TURN.

ADD. WPC

TURM

TIOM.

ID-MIN

T.CENTEER T.

TURN FPOS T

PAT.
o
o.

Ho. FI
1
FAT. LEP-
+

T

CENTEER

TCH

o.

i DEP-Z
+

ATC MODE EREFN

1 2000

-400.

ANGLE C

| 1l |TPS 0 |z002/02/26 |18:45:02
— Ip 1oos WHICH TYPE OF TOOL <MENT: ? |
GENERAL | GROOVE | THREAD | T.DRILL | T.TAP I
A L L/ - (e
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PROCEDURE BEFORE PERFORMING THE MACHINING

2.

Creation of a tool sequence

Now, let’s create the tool sequence.

@)

2
®)

4
(6)

(6)

()
8)

)

While the message “WHICH TYPE OF TOOL <MENU>?" is displayed, press the cursor key
=
MACHINING PART OF TOOL <MENU>?.......ccccoviiiiiieeeienn OUT OUTER DIAMETER

NOMINAL OF TOOL?.....iiiiiiiieeeieiteee e @

(This set value is the identification number for the tool. Use this number according to the
particular needs of the user.)

TOOL ID CODE <MENU>7? ..., A
MACHINING PRIORITY NO.?...cciiiiiiiiiiiieee e

(Skip to the next item since the priority function for the same tool is not to be used here. See
Part 2, Chapter 5.)

MAX DEPTH OF CUT <AUTO - MENU>? ......cccccoveviieeiie e, CARBIDEL AUTO
(This example assumes the use of a cemented carbide grooving tool.)

CUTTING SPEED, AUTO - <MENU>? ......oiiiiiiiiiiiiieneeeeee

FEEDRATE, AUTO - <MENU>? ....oooiiiiiie e
(The surface velocity and the feed rate are automatically determined at the same time the
maximum cutting stroke is auto-set.)

M CODE?.ovooeveeeeeeeeeeeeee e

(10) M CODE?.....coeeeeeeeeeeeeeee et

The tool sequence shown below has been created.

B MAZATROL : 1234 =]
File

‘window  Help

TYFE on LY ID-MIN
MILL&TURN. a.

ADD. WPC H
T.CENTEER

TURM X TUEN P

PAT. Ho. PITCH WIDTH
u] 1 0. 30
MNo. PAT. DEP-1 DEP-2/
+ .

| 1l |TPs 0 |z002/02/26 |18:49:07

START CNR-C <CNR-R -> MENU> 2 |

CORNER

D736P0030E
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PROCEDURE BEFORE PERFORMING THE MACHINING

3. Creating a shape sequence

Next, create a shape sequence.

Read the desired machining area from the drawing, and enter the necessary coordinates for the
shape of the section to be machined. For grooving, enter the dimensions of such a shape as
shown in the following figure:

150
y
p @190 | 30
4N
End point Start point
200

Unit: mm

D736P0031

(1) STARTING POINT-X<AUTO 5 MENU>?........ooovvrrrrrreennnnn, [0][0]
(2) STARTING POINT-Z<AUTO - MENU>?........oooomvmrrrirsrnrnan, (0]
(3) FINAL POINT-X <AUTO - MENU>?......o.ovvivmirrrreeeesnn, (9](0]
(4) FINAL POINT-Z <AUTO — MENU>?.....oovoioieeeeeeeseeeeesn, (0]
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PROCEDURE BEFORE PERFORMING THE MACHINING

The shape sequence shown below has been created.

1234

File ‘window Help

TPE

ID-MIN LENGTH

HILLE&TURN. 0o. 0.

TURN

ENTER T.CENTER

TUERI T TURIT

PITCH

DEP-1

[ 4]

|Ts 0 |z002/02/26 |18:49:51

MACHINING UMNIT <MENT:> 2

|

POINT
MACH-ING

LINE
MACH-ING

FLCE TUENING MANTAL
MACH-ING FROGELM

WPC

OFFSET

END

SHAFE
CHECE

Frx
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PROCEDURE BEFORE PERFORMING THE MACHINING

4,

Shape check

Check the SHAPE CHECK display to ensure that no errors are included in the input data.

Of the varioius functions available with the SHAPE CHECK display, only those for continuous
display of shapes, for erasure of shapes, and for step display of shapes are described here. See
Section 6-3, “SHAPE CHECK Display” of the Operating Manual for details of other functions.

(1) Pressthe menu key SHAPE CHECK.

= The following SHAPE CHECK display will be displayed.

iR SHAPE CHECK
File ‘window Setup Help

|TPs 0 |z002/02/26 |18:50:41

:[[[] 100%

|

SHAFE
CONTINUE

SHAFE
THNIT

SHAFE
3TEP

SHAFE
ERASE

PLANE
CHANGE

SCALE
CHANGE

STORE

PROGEAM
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PROCEDURE BEFORE PERFORMING THE MACHINING

(2) Press the menu key SHAPE CONTINUE to display shapes continuously.

= Shapes will be displayed continuously. The shapes displayed on the screen will be
those of the portions which are chamfered by machining.

GR SHAPE CHECK
File “window Setup Help

| m| |TPs 0 |z002/02/26 |18:51:16
SHAPE SHAPE SHAPE SHAPE PLANE SCALE STORE PROGRAN
CONTINUE | UNIT STEP ERASE cHaNGE | cHANGE
D736P0034E

(8) Press the menu key SHAPE ERASE to erase the shape.
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PROCEDURE BEFORE PERFORMING THE MACHINING

(4) Repeatedly press the menu key SHAPE STEP several times to call shapes step by step on
the screen.

= The reverse display state of the menu will be cleared when the final group of shapes is
displayed.

iR SHAPE CHECK
File “window Setup Help

WHo .

I.
Mo .

| m| |Tes 0 |z002/02/26 |18:52:26
SHAPE SHAPE SHAPE PLANE SCALE STORE PROGRAN
CONTINUE | UNIT STEP ERASE cHaNGE | cHANGE
D736P0035E

(5) Press the menu key PROGRAM to resume the PROGRAM display.

This completes a grooving unit in turning mode. The next operation required is to create a C-axis
point machining unit.

4-4-9  C-axis point machining unit

The creation of the unit for drilling eight 20mm-diameter holes along the cylindrical surface of the
workpiece is described below. This machining unit is referred to as the C-axis drilling unit.

D736P0008
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PROCEDURE BEFORE PERFORMING THE MACHINING

1. Creation of a C-axis point machining unit

(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key >>>,
and the menu key C-POINT MACH-ING.

DRI LLI NG
(2) MACHINING UNIT SMENU>? ..o U
(3) Press the menu key HELP.
= The following MAZAROL Help display will be displayed.
B MAZATROL - 1234 ]

File ‘window Help

UNo. UNIT DEFTH CHMF
4 DRILLING []

| | |TPS 0 |z002/02/26 |18:53:04
I 100% MACHINING PLANE <MENU> 7 |
FACE | CYLINDER | sSLANT
D736P0036E

Now, let’s create the C-axis point machining unit. For this unit, enter data for the item C-FACE,
DIA, DEPTH, and CHMF.

(4) MACHINING PLANE <MENU>?.....oviiiiiiiiie e CYLINDER
Specify the surface to be machined. In the example here, holes are drilled along the
cylindrical surface.

(5)  HOLE DIAMETER?......oooioviveeeeieeseeeeeeseeeeeeseeeeeseee e nneenes (0]
(6) HOLE DEPTH? ..o (0]
(7) CHAMFER WIDTH? ..o (0]
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PROCEDURE BEFORE PERFORMING THE MACHINING

A C-axis point machining unit such as that shown below is now completed. This shows that a
spot and a drill have been automatically selected for the tool sequence that is to be programmed.

B MAZATROL - 1234 [ <]

File ‘window Help

TYFE oD I ID-MIN I e il ATC MODE
MILL&TURN. - o.

THo. UNIT ADD. WPC H T Z
1 WrC- 1 T.CENTEER T.CENTER 0. —-400.

THo. UMIT TURMN Pt TUEN PO3 ¥ TURN PC LMGLE B ANGLE <
Zz INDEX a0. o.

Ho. PITCH WIDTH
1
o. PAT.

HOLE-DEF PRE-DIA PRE-DEF FRGH DEFPTH
+ + + TE-D
10. a. 100 JE. 10.

| 1l |TPs 0 |z002/02/26 |18:53:55
WHICH TYPE OF TOOL <MENU: 2 |
CENTER DRILL | cEamFer | ENpMILL | BackspoT | REAMER TAP BORING BACK
DRILL CUTTER FLCER BLE BOR. BAR
D736P0037E

2. Creation of atool sequence
For the point machining unit, it is necessary just to set the cutting parameters (circumferential
speed and feedrate) since most of the tool sequence data are set automatically.

(1) While the message “WHICH TYPE OF TOOL <MENU>?" is displayed, move the cursor to
the position under the item C-SP by pressing the cursor key several times in

succession.
(2) CUTTING SPEED, AUTO - <MENU>? .....occoviiiiiiiiiee e, HSS AUTO
(3) FEEDRATE, AUTO 5 <MENU>? ..o HSS AUTO

(8) M CODE?...oeoeoeeeeeeeeeeeeeeeeee e ee e see e eseeenes
(5) M CODE?...eoeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e eeeeeseeees e es s

(6) Press the cursor key several times in succession to move the cursor to the position
under the item C-SP.

(7) CUTTING SPEED, AUTO - <MENU>? ..o HSS AUTO
(8) FEEDRATE, AUTO - <MENU>? ..o HSS AUTO

(9) M CODE?...eeeeoeeeeeeoeeeeeeeeeee e eeesee e esesenes
(10) M CODE?.....eeeoeeeeeeeeeeeeeeeeeeeeeeee oo esesseeee e es s eseeeees
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PROCEDURE BEFORE PERFORMING THE MACHINING

3.

The tool sequence shown below has been created.

B MAZATROL - 1234 [ <]
File ‘window Help

Uy TPE ID-MIN

L MILLL&TURN. Z00.

THIT ADD. WPC
WPC—- 1

TUERM F

PAT. No.

a 1
MNo. PAT.

LE

T

T.CENTER 0. -400.

TURN P ] ANGLE ©

PITCH

DEP-1

HUM. DEP-: FIN-Z
+

F-CNER

+ +
0 100
NUHM.

| 1l |TPs 0 |z002/02/26 |18:54:48

POINT CUTTING PATTERMN <MENU> 2

|

SHAFE
END

Creation of shape sequence

D736P0038E

Next, create a shape sequence. For drilling, enter the coordinates of the hole center as shown
below.

@20 mm hole, 10 mm deep, 8 places

G200

Unit: mm

D736P0039

)

2
3
4

While the message “POINT CUTTING PATTERN <MENU>?" is displayed, press the menu

key CIRCLE.

STARTING POINT-R?......oovooroeoreeeseeeseeoeeeeeseeeeseesenesseee. (o](0]

STARTING POINT-heta? .......cevveiiiiieeiiiee e @

STARTING POINT-X? ....oovvooreeoeeesseeeeeeeseeeeseeesseeeeeee e (9](0]
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PROCEDURE BEFORE PERFORMING THE MACHINING

(5) NUMBER OF HOLES? .....ociiiiiiiee e

Specify the number of holes to be drilled along the cylindrical surface.

(6) RETURN POSITION <INIT:0, Ri1>7 oo

Specify the height of the tool path to the next hole. For the details, see the descriptions
about the positions of the initial point and referential point defined in the tool path in Section

4-6, Part 2.

(7) POINT CUTTING PATTERN <MENU>7? ..., SHAPE END

The shape sequence shown below has been created.

B MAZATROL - 1234
File “indow Help
TYPE
L MILL&TURN.

. TWIT ADD. TWPRC
WPC—- 1

TUERM F
FAT.

u]
Mo.

ID-MIN

MNo. PITCH
1 a.
FPALT. DEP-1

LE

—-400.

LNGLE E ANGLE

HNIUM. DEP-:

+
100

|Ts 0 |2z002/02/26 |18:55:39

MACHINING UNIT <MENT: 2

|

POINT LIMNE FACE

HACH-ING | HACH-ING | MACH-ING

TUEMING

MANTAL isies OFF2ET
PEOGRLM

END

SHAPE
CHECE

>rr
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PROCEDURE BEFORE PERFORMING THE MACHINING

Next, let's create an index unit.

Description of machining up to the above phase assumes a head index angle of 90 degrees.
Description of subsequent processes, however, assumes a head index angle of 0O degrees.

Description of the unit creating method is omitted since it has already been explained.

Workpiece

D736P0041

Create the index unit as follows to set the head index angle to 0 degrees:

B MAZATROL : 1234

File ‘window Help

DEFTH

10.

HOLE-DEF

CHMF
u]

PRE-DIA

FRE-DEF

NTH.

ANGLE B

+

H

|TeS 0 |2002/02/26 |18:56:13

MACHINING UNIT <MENU> 2

|

POINT
HACH-ING

LINE
HACH-ING

FACE
HACH-ING

TORMING

MANTLL
PROGEAM

WPC

OFF2SET

END

SHAPE
CHECE

>

4-31

D736P0042E



PROCEDURE BEFORE PERFORMING THE MACHINING

4-4-10 Face machining unit

Let us program a unit that mills the top face of a particular material. This machining unit is
referred to as a face milling unit.

D736P0009

1. Creation of face machining unit

(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key FACE
MACH-ING.

(2) MACHINING UNIT SMENU>? ... FACE MIL
(3) Press the menu key HELP.

= The following help window is presented.

B MAZATROL - 1234
File “indow Help
THo. UNMIT

& FCE MILL

1
1
1
1
1

ol

| m| |TPs 0 |2z002/02/26 |18:56:59
— [ 1o0s DIST: WPC 20 TO FIN. SURFACE ? |
D736P0043E
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PROCEDURE BEFORE PERFORMING THE MACHINING

Now, let's create the face machining unit. For this unit, enter data for the item DEPTH,
SRV-Z, BTM, and FIN-Z.

DEPTH.......... Input the distance from the workpiece zero-point of the Z-axis to the surface
to be finished.
Here, the depth is 0 because the workpiece zero-point is on the finishing
surface. (See the figure below.)

+Z

Chamfering area[ ]
Workpiece zero-point

Allowance Z
Position of —= (SRV-Z)
WPC-Z=0 \l
Surface to be
finished
M3P023
Fig. 4-8 DEPTH and SRV-Z
SRV-Z ........... Specify the thickness of the section to be chipped. An approximate value may

be input because the workpiece surface is not plane. (See the figure above.)

BTM ............ Input an appropriate finishing code that designates the roughness of the
workpiece surface to be finished.

FIN-Z............. Specify the thickness of the section to be chipped during the finishing process.
This data will be automatically set if the roughness of the bottom is specified
using a finishing code of the menu.

(4) DIST: WPC Z0 TO FIN. SURFACE? ......co.oveioeeeeierereseeeeesesnnene (0]
(5) Z AXIS STOCK REMOVAL? ......oooomoeeeeeieeseeeeeeeeeeeseeneeeeeeene

v
(6) BOTTOM FACE ROUGHNESS <MENU>?..........ooomvvrvesrrnennen. ‘ 2
(7) FINISH ALLOWANCE Z? ..ooovovooeeieeeeeoeeoeeeeeeeeeeeeeeeeeeeeneone

(When the bottom roughness is input, the FIN-Z value will be set automatically. Thus, the
operator can proceed directly to the next data item using the appropriate cursor key.)
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PROCEDURE BEFORE PERFORMING THE MACHINING

A face machining unit such as that shown below is now completed. Usually, a tool appropriate for
the particular tool sequence is automatically selected on the basis of the data of the face
machining unit. Here, a face mill has been selected.

[ MAZATROL : 1234
File ‘window Help

PRE-DIL FPRE-DEP

TURN POS X R ANGLE E

DEPTH

DEP-Z WID-E

| V] |Tes 0 |z002/02/26 |18:57:51
1005 I 100% 0 WHICH TYPE OF TOOL <MENU: 2 |
ENDMILL | FACEMILL | cHAMFER | BALL CENTER
CUTTER | ENDMILL | DRILL
D736P0044E

2. Creation of atool sequence

(1) While the message “WHICH TYPE OF TOOL <MENU>?" is displayed, press the cursor key
=)

(2) Press the menu key TOOL.F WINDOW to call the TOOL FILE window on the screen, and
check that the previously registered tool is included in the display.

= The following TOOL FILE window shows that the 100 mm diameter face mill is
registered.
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PROCEDURE BEFORE PERFORMING THE MACHINING 4

B MAZATROL : 1234 =]

File ‘window Help

DEPTH CHMF
10. 0.
HOLE-DEFP PRE-DIL PRE-DEF
+
100
HNUN.

x|
NOM—E MAT. DEFPTH TEETH
1 FCE MILL100. &L CAREIDE 10.

PAGE  1/1
| | |TPs 0 |z002/02/26 |18:55:38
NOMINAL DIAMETER 7 |
TOoL | TOOL DAT
FILE WINDOW | WINDOW

D736P0045E
(3) NOMINAL DIAMETER? ......ovvoioieeeeeeeeeeeeeeeeseeeeeseseeeesnenns . [o][o][#]
(4) TOOL FILE CODE? .....ooocveeeeeeeereeeeeeeeeeeeeseessesseeneeenseenes
(5)  MACHINING PRIORITY NO.2......oooverremeeereseeossesseseeeeesneenes

(Skip to the next item since the identical-tool priority function is not used here. Refer to Part
2, Chapter 5.)

(6) APPROACH POINT X, AUTO - <MENU>?.....cccccceiiiiiiiiineen. AUTO SET
(7) APPROACH POINT Y, AUTO - <MENU>?......cccoviiiiiniiinnen. AUTO SET
(8) CUTTING DIRECTION <MENU>? .....ccoiiiiiiiiiiieeeiieee e X BI-DIR

The possible directions of cutting are shown below.

—ag}——— Cutting feed
el i
— = = = Rapid feed
- - - P
- .
<BI-DIR> <UNI-DIR>
-~
<BI-DIR SHORT> -
<BI-DIRARCSHORT> M3P026
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PROCEDURE BEFORE PERFORMING THE MACHINING

(9) DEPTH OF CUT? ..o AUTO SET
(10) WIDTH OF CUT?...ooeoeeeeeeeeeeeeeeeeeee e AUTO SET
(11) CUTTING SPEED, AUTO — <MENUS? ... AUTO SET
(12) FEEDRATE, AUTO - SMENUS? ...t AUTO SET

(13) M CODE?

(L4) M CODE?.....coeoeeeeeeeeeeeeeeeeeeeee e ee et es e eeesee e

A tool sequence such as that shown below is now completed. For most of the data items, the
optimal data is set by depressing the menu key AUTO SET. The data of the item APRCH-X,
APRCH-Y, however, maintains ? since the necessary data is automatically set upon completion

of the tool path check.

B MAZATROL : 1234 =]

File ‘window Help

DEPTH
10.

HOLE-DEP

+
10.

SPT-th

NUM. ANG o R
& + + 1

FRE-DEF

IMNGLE E ANGLE

| | |TPS 0 |z002/02/26 |15:59:49
PATTERN OF FIGURE <MENU> 7 |
SQUARE | CIRCLE AREITRY
SHAPE ZY¥ FLANE
|:| o @ END CHECE
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PROCEDURE BEFORE PERFORMING THE MACHINING

3. Cutting parameters

The cutting parameters that have been automatically set in procedural step (12) and (13) of
creation of tool sequence above are described here.

The speed at which a tool revolves (circumferential speed) and the rate at which the tool is fed
(feed rate) are referred to as cutting parameters.

Circumferential speed (C-SP):

Speed (m/min) at which a tool moves on the outer circumference. The relationship between
the revolutions per minute and circumferential speed is given by the following equation.

Circumferential _ Tool diameter (mm) x Revolutions per minute (rpm) x 3.14
. X
speed (m/min) 1000

Feedrate (FR):

The distance (mm/rev) through which workpiece is cut during one revolution of the tool. This
feedrate is called synchronous feedrate.

\

o
Q

D736P0009

4. Creation of a shape sequence

Next, let us create a shape sequence.

Read the desired machining area from the drawing, and enter the necessary coordinates for the
shape of the section to be machined. For face milling, enter the dimensions of such a shape as
shown in the following figure:

D736P0047

(1) While the message “PATTERN OF FIGURE <MENU>?" is displayed, press the menu key
CIRCLE.

(2) CIRCLE CENTER X2 ..oooivooeeeeeeoeeeoeeeeeeeeeeeeeeeeeeeeee e (0]
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PROCEDURE BEFORE PERFORMING THE MACHINING

(3) CIRCLE CENTER Y72..iii it @

(4) CIRCLE RADIUS R?.....ovvooveoeeeeoeeeeeseeseeeeseeeeeeeeeseeesesnee (0][0]

The shape sequence shown below has been created.

B MAZATROL - 1234 [ <]
File ‘window Help

THo. UMIT

[ 4]

|TPS 0 |z002/02/26 |19:00:44

HACHINING UNIT <MENT> 2

|

POINT

MACH-ING

LINE
MALCH-ING

FALCE TUENING

MACH-ING

MANTAL
FROGRELIM

WP C

OFF3ET

END

SHAPE
CHECE

T

D736P0048E

This completes a face milling unit for use of the face machining. The next operation required is to
create a fundamental coordinate shifting unit.

4-4-11 Fundamental coordinate shifting unit

The fundamental coordinate shifting unit shifts the program zero-point.

In the example here, the program zero-point is shifted to the position indicated in the figure

below.

140

RN

Jpoint [1]

Zero-

Zero-point [2]

~

@200

Unit: mm

D736P0049
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PROCEDURE BEFORE PERFORMING THE MACHINING

(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key >>>
two times and the menu key WPC SHIFT.

(2) Press the menu key HELP.

=>» The following MAZATROL Help display appears. The abbreviation code “WPC SHIFT”
on the display denotes fundamental coordinates shifting.

B MAZATROL - 1234
File ‘window Help
TMNo. TNIT

7 WPCSHIFT

M O POINT

S YPC O POINT

| 1l |Tes 0 |z002/02/26 |19:36:37
SHIFT DISTANCE FOR X 2 |
INGRMENT
INEUT
D736P0050E

(3) SHIFT DISTANCE FOR X? ....cvvomveeeeeeeseeieeeeseseeeeeeeneenneons (=](7] (]
(4) SHIFT DISTANCE FOR Y2 ...oooovoiveieeeeeeeeeeeeeseeeeeeeenenneone (=](7] (]
(5) SHIFT DISTANCE FOR Z? ..o (0]
(6) SHIFT ANGLE? ..o (0]
(7) COORDINATE, theta? .......coo.oveoveeeeeeeeeeeeeeeeeeeeeee e (0]

The fundamental coordinate shifting unit will be created as shown below.
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PROCEDURE BEFORE PERFORMING THE MACHINING

When the unit is created, the MAZATROL Help display will be closed and the program will awaite
data input to the next unit.

B MAZATROL - 1234
File “indow Help

ANGLE E ANGLE ©

ZFI» DEP-Z

| m| |Tes 0 |z002/02/26 |19:37:21
MACHINING UNIT <MENU> ? |
POINT LINE FACE TURNING | MANUAL WP OFFSET END SHAPE N
MACH-ING | MACH-ING | MACH-ING PROGRALN CHECE
D736P0051E

The next operation required is to create a line machining unit.
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PROCEDURE BEFORE PERFORMING THE MACHINING

4-4-12 Line machining unit

Let us create a unit that steps the edges of a material by contour machining. This machining unit
is referred to as an outside linear machining.

D736P0010

1. Creation of line machining unit

(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key LINE
MACH-ING.

(2) MACHINING UNIT SMENU>? ...ooiiiiiiiiiiiiiiec e LINE OUT
(8) Press the menu key HELP.
= The MAZATROL Help display will be displayed.

@ MAZATROL - 1234

File “indow Help

MIT
g LINE OUT

| 1l |Tes 0 |zo0z/0z/26 |19:38:12

DIST: WPC Z0 TQ FIN. SURFACE 2 |

D736P0052E
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PROCEDURE BEFORE PERFORMING THE MACHINING

(4)
(®)
(6)
@)
8)
)

Now, let’s create the line machining unit. For this unit, enter data for the item DEPTH, SRV-
Z, SRV-R and RGH.

DEPTH............... Enter a depth value of 20.

SRV-Z ....coovveeen. Enter the wall thickness of the workpiece through which it is to be
chamfered in the Z axial direction from the face milled surface (see figure
below).

SRV-R.....ccoceeeen. Enter the wall thickness of the workpiece through which it is to be

chamfered in the radial direction.

DIST: WPC Z0 TO FIN. SURFACE? .....c....ooovereeeeeeeeeereeeeneane. (0]

Z AXIS STOCK REMOVAL? .....ovvoreeieeereeseeieseeseseeeseeeeennene (0]
XIY AXIS STOCK REMOVAL?........oovoiveoreoeeeeeeeeeeeeeeeeeee e (0]
\A 4

SURFACE ROUGHNESS <MENU>?........oiiiiiiiiiieeeee e 3
FINISH ALLOWANCE Z7? ..oeeiiiiiiiieete et
FINISH ALLOWANCE R?...oiiiiiiiiiiiiieiee e

A line machining unit such as that shown below is now completed. This display shows that an
end mill has been automatically selected for the particular tool sequence that is to be
programmed.

B MAZATROL : 1234 =]

File:

‘window  Help

FIN-Z
a.
ZFD DEFP-Z WID-E

| 1l |TPs 0 |z002/02/26 |19:39:09
b 1004 WHICH TYPE OF TOOL <MENT: ? |
ENDMILL | FACEMILL | CHAMFER BALL CENTEE.
cUTTER | EmpmriL | DRILL
D736P0053E
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2. Creation of atool sequence

(1) While the message “WHICH TYPE OF TOOL <MENU>?" is displayed, press the cursor key
=]

(2) Press the menu key TOOL F. WINDOW to call the TOOL FILE display on the screen, and
check that the previously registered tools are included in the display.

= The following TOOL FILE window shows that the 30-mm diameter end mill is

registered.
TOOL FILE =]|

Mo, NOM-& AT, DEFPTH TEETH
1 END MILL 30. L CAREIDE 50. 3

PAGE 1/1
D736P0054E
(3) NOMINAL DIAMETER? ......oviveeeeeseeeeeeeseseeeeseeseeee s @
(4) TOOL FILE CODE SMENUS? ..o, A
(5)  MACHINING PRIORITY NO.?....coveiveeeeeieeeeseeeeeseeeeesesee e,

(Skip to the next item since the priority function for the same tool is not to be used here. See
Part 2, Chapter 5.)

(6) APPROACH POINT X, AUTO - <MENU>? ....coiiiiiiiiiiiiiinns AUTO SET
(7) APPROACH POINT Y, AUTO — <MENU>? ....ccccccoiiiiiiiiiiieiinnns AUTO SET
(8) CUTTING DIRECTION <MENU>? ....iviiiiiiiiiiiiiiiiieeeeea CW CUT

(Specify the direction in which the circumference is to be cut. The possible directions of
cutting are clockwise (CW) and counterclockwise (CCW).)

(9) FEEDRATE Z, <MENU>/DATA <INPUT>?.....ccciiiiiiiiiiiinns

(10) DEPTH OF CUT? .ottt AUTO SET
(11) CUTTING SPEED, AUTO - <MENU>? ... AUTO SET
(12) FEED RATE, AUTO — <SMENU>? .....oiiiiiiiiiiiiiieeee e AUTO SET

(13) M CODE?.....ceeoeeeeeeeeeeeeeeeeeeeeeee e ee e ee e ee e eees e
(L4) M CODE?.....coeoeeeeeeeeeeeeeeeeeeeee e ee e ee e eees e
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A tool sequence such as that shown below is now completed.

B MAZATROL : 1234 =]

File ‘“window Help

| | |TS 0 |z002/02/26 [19:41:25
PATTERN OF FIGURE <MENU> ? |
SQUARE | CIRCLE ARBITEY
SHAPE XY PLINE
|:| O G) END CHECK
D736P0055E

3. Creation of a shape sequence

Next, let us program a shape sequence. For outside linear machining, the edges of a material
are to be machined. Set the dimensions of a shape such as that shown below.

140

- > Unit: mm
ﬂ\ A
R10
- -— 140
R10
) ‘

D736P0056

(1) While the message “PATTERN OF FIGURE <MENU>?" is displayed, press the menu key
SQUARE.

(2) STARTING POINT X2 ...oooooeeeeeeeeeeeeeeneeeeeseeeeeseee e, (0]
(3) STARTING POINT Y2 ..o @
(4) CORNER 3 COORDINATE X?....ooororverreeeeseeoesesseesneennennes @

(5) CORNER 3 COORDINATE Y?..ooiiiiiieeiiiieee e
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(6) CORNER 1 CHAMFER? ...cooiiiiiiiiiiee e
(7) CORNER 2 CHAMFER? ....ooiiiiiiiiiee e @
(8) CORNER 3 CHAMFER? ....cciiiiiiiiiiiee e
(9) CORNER 4 CHAMFER? ...cooiiiiiiiiiee e @
(10) PATTERN OF FIGURE <MENU>?.....cccoiiiiiiiiiiiiieiiieee e SHAPE END

A shape sequence such as that shown below is nhow completed.

B MAZATROL - 1234

DEFTH

ZFD DEP-Z

SHIFT-T

=70,

| [ U] |TPs 0 |zo0z/0z/26 |19:42:22
MACHINING UNIT <MEHU> 2 |
POTNT LINE FACE TURNING | MANTAL WPC OFFSET END SHAPE >
MACH-ING | MACH-ING | HACH-ING PROGRAN CHECK
D736P0057E
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4-4-13 Point machining unit

Let us create a unit that is used to drill six M12 tapped through-holes. This machining program
unit is referred to as a tapping unit.

D736P0011

1. Creation of a point machining unit

(1) While the message “MACHINING UNIT <MENU>?" is displayed, press the menu key
POINT MACH-ING.

TAPPI NG
(2) MACHINING UNIT SMENUS? ... 1

(8) Press the menu key HELP.

@ MAZATROL - 1234

File “indow Help

UMo. UNIT HOH- MALIOR-% PITCH TAP-DEP  CHHF
5 TarPING ||

TAP-LEP

| m| |Tes 0 |z002/02/26 |19:43:31
TYFE OF TAF 2 |
METRIC | UNIFIED PIPE PIPE PIPE OTHER
THRD () | THRD () | THED (PT) | THRD (PF) | THED (PS)
D736P0058E

4-46



PROCEDURE BEFORE PERFORMING THE MACHINING

2.

Now, let’s create the point machining unit. For this unit, enter data for the item NOM-@, TAP-

DEP.

() TYPE OF TAP? oottt METRIC THRD (M)

(5) NOMINAL DIAMETER? ...ttt

(Setting of the nominal diameter causes automatic setting of the pitch and the amount of

chamfering.)

(6) TAPPING DEPTH? ...oooovioieeeeeeeeeeoeseseeeeseee e . (o](#]

(7). CHAMFER WIDTH? ..oooooirieiioeessseeesseiesesssereessssesssseseseeene
(8) CHIP VAC. CLEANER <Y:1, NiO>?.....ooorvireereeeoeeeeeseeseesneene

A point machining unit such as that shown below is now completed. This shows that after the
data input for the point machining unit, a spot, a drill and a tap have been automatically selected

for the tool sequence that is to be programmed.

B MAZATROL - 1234
File “indow Help

PITCH
1.75
HOLE-DEF

TLP-DEP

FRE-DIA
+
o.
TAP

CHHF

FRE-DEF
+
100
+

CHF

FIN-E

WID-E
+

|TPs 0 |z002/02/26 |19:44:28

Creation of a tool sequence

WHICH TYPE OF TOOL <MENT- 2 |
CENTER DRILL CHAMFER | ENDMILL | BACKSFOT || RELMER TAP BORING BLCE
DEILL CUTTER FACER ELR ECE.EAR
D736P0059E

(1) Press the cursor key several times in succession to move the cursor to the position
under the item C-SP.

(2) CUTTING SPEED, AUTO - <MENU>? ... HSS AUTO
(3) FEEDRATE, AUTO — <MENU>? .....ooiiiiiiiiiiiiieeeee e HSS AUTO

(4) M CODE?. ..o
(5) M CODE?.....oeoeeoeeeeeeeeeeeeeeeee e
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(6) Press the cursor key several times in succession to move the cursor to the position
under the item C-SP.

(7) CUTTING SPEED, AUTO - <MENU>? .....cccciiiiiieiiiiiieeee e HSS AUTO
(8) FEEDRATE, AUTO — <MENU>7? .....coiiiiiiiieee e HSS AUTO

(9) M CODE?. oo eeeeeeee e ee e s ee e eee e ee e eeeseeene
(10) M CODE?.....ceeoeeeeeeeeeeeeeeeeeeeeeeee e ee e es e e ee e eees e

(11) Press the cursor key several times in succession to move the cursor to the position
under the item C-SP.

(12) CUTTING SPEED, AUTO - <MENU>? ... HSS AUTO
(13) FEEDRATE, AUTO — <MENU>? .....ooiiiiiiiiiiiiee e HSS AUTO

(L4) M CODE?.....coeoeeeeeeeeeeeee e eveee e ee et ee e eeeseeeee
(15) M CODE?....ceeoeeeeeee e eeeeeeee e ee e ee e eeseeeee

A tool sequence such as that shown below is now completed.

B MAZATROL : 1234
File *“#indow Help

FIN-R
a.

WID-E

| | |TPS 0 |z002/02/26 |19:45:15
POINT CUTTING PATTERN <NENUs 2 |
FOINT LINE SQULRE GRID CIRCLE LRC CHORD
SHAPE CHECK
. - vnan . o o ID
S Tann LS s
l. [N amnn .l. END
D736P0060E
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3. Creation of a shape sequence

Next, create a shape sequence. For tapping, six holes are to be drilled. These holes are to be set
as one shape, as shown below.

Unit: mm
M12 hole, 30 mm
deep, 6 places
‘ \ (T (T
60 (@ a\Wa
| 30‘ \\ Y,
40 20 20 D736P0061

(1) While the message “POINT CUTTING PATTERN <MENU>?" is displayed, press the menu
key SQUARE.

(2) Z VALUE OF WORK SURFACE? .....coiiiiiiiieiiiee e @

(3) STARTING POINT X2 ..o (0]
(4) STARTING POINT Y2 ..oooooieeeeeeeeeeeeeeeeeeeeeeee e (0]

(5) START LINE ANGLE FROM X AXIS?..cciiiiiiiiiiiee e @
(6) ANGLE BETWEEN THE TWO LINES?......cooiiiiiiiinieie e @ @

(7) PITCH/LENGTH OF PATTERN ANL?. .ot @
(8) PITCH/LENGTH OF PATTERN AN27...iiiiiiiiieeeeee e @

(9) T1&T2 - <PITCH:O,LINE LENG.: 137 ciiiiiiiiiiieee e @
(10) NUMBER OF HOLES IN LINE ANL? ..o
(11) NUMBER OF HOLES IN LINE AN27? ..ottt
(12) OMIT 4 CNR EX SPT <Y:1, NiO>? ..oiiiiiiiiiiiiiieee e @
(13) OMIT SPT MACHINING <Y:1, NiO>7 ..ooiiiiiiiiiiiiiee e @
(14) RETURN POSITION <INIT:0, Ri1>7 ooiiiiiiieiiieee e @
(15) POINT CUTTING PATTERN <MENU>? ... SHAPE END

4-49



PROCEDURE BEFORE PERFORMING THE MACHINING

A shape sequence such as that shown below is now completed.

B MAZATROL : 1234 =]

File ‘window Help

THo. TNIT

10 i

FIN-Z
o.

DEP-Z

FIN-E
a.
WID-F
+
CH1

MPOQR
zo0oa0

This completes the creation of a point machining (tapping) unit.

4-4-14 End unit

Let us create an end unit that indicates the end of the program.

| | |TP3 0 |z002/02/26 |19:46:20
MACHINING UNIT <MENU> ?
POINT LINE FACE TURNING | MANUAL UEC OFFSET END SHAPE >er
MACH-ING | MACH-ING | MACH-ING PROGRAMN CHECE
D736P0062E

(1) While the message “"MACHINING UNIT <MENU>?" is displayed, press the menu key END.

(2) CONTINUE <YL, NiO>? .oooooioeeieeieeeeeieeeeeeeeeeeeeeeeeee e (0]

(Specify whether or not the machining program is to be repeated. If O, the program ends
with the particular step. If 1, the program returns to its beginning and returns to machine the
next workpiece.)

(3) PARTS COUNTER <Y:1, N:0>? oo @
(Specify whether or not the number of times that the machining operation has been
repeated is to be counted. If 0, counting does not occur. If 1, counting occurs and the results
are displayed on the POSITION display of the screen.)
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An end unit such as that shown below is now completed, which means that the creation of the
program is to be ended.

B MAZATROL : 1234 =]

File ‘window Help

FIN-Z FIN-E
o. o.
DEP-Z WID-F
+
CH1

MPOQR
zo0oa0

THo. UNIT
10 ENI

| | |TPs 0 |z002/02/26 |19:47:00

AUTO TOOL CHANGE <N:0, Y:l1,2> 2 |

D736P0063E

4-4-15 End of the program

(1) Press the menu selector key.
(2) Press the menu key PROGRAM COMPLETE.

Display of the created program

Let us trace the created program back to its beginning. Repeated depression of the cursor key
causes the screen to scroll up continuously to display the part of the program that precedes
the existing part. Depressing of the cursor key causes the program to advance.

In addition, the program can also be checked using the page keys . In this case,
however, the cursor moves on a unit basis.
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The following shows the entire program (actuate the cursor keys to check the program):

UNo. VAT TYPE oD-MAX ID-MN LENGTH WORK FACE ATC MODE RPM
0 CBNSTL M LL&TURN. 200. 0. 325. 5. 1 2000
UNo. UNI T ADD. WPC X Y th z C
1 WG 1 T.CENTER  T. CENTER 0. -400. 0.
UNo. UNI T TURN PCS X TURN PGS Y TURN PCS Z ANGLE B ANGLE C
2 I NDEX 90. 0.
UNo. UNIT PART PAT. No. PI TCH W DTH FIN
3 T.GROOVE aut 0 1 0. 30. 2
SNo. TOOL NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ CSP FR M
F1 GROOVE QUT 30. A * 2. L 2 L 2 * L 4 108 0.1
FI G S-CNR SPT- X SPT-Z FPT- X FPT-Z F- CNR RADI US/ t h RGH
1 200. 150. 190. 150.
UNo. UNI T C- FACE DI A DEPTH CHWF
4 DRILLING CYLI ND 20. 10. 0.
SNo. TOOL NOM¢@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH C SP FR M M
1 CIRDR 20. 10. * L 2 * 90° CTIRRD 25 0.09
2 DRILL 20. 20. 10. 0. 100 DRILT 10. 25 0.125
FI G PTN SPT-R  SPT-th SPT- X NUM ANG Q R
1 CR 100. 0. 90. 8 * 2 1
UNo. UNI T TURN POS X TURN PGS Y TURN PGS Z ANGLE B ANGLE C
5 I NDEX 0. 0.
UNo. UNIT DEPTH SRV-Z BTM FIN-Z
6 FCEMLL 0. 5. 2 0.
SNo. TOOL HOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R GCSP FR M M
R1 FCEMLL 100. A ? ? XB X L 4 5. 70. 125 0.104
FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y CN1 CN2 CN3 CN4
1 CR 0. 0. 100. L 4 L 4 L 2 2 L 2
UNo. UNIT SH FT-X  SH FT-Y  SHFT-Z SHI FT-C COORD. t h
7  WPCSHI FT -70. -70. 0. 0. 0.
UNo. UNIT DEPTH SRV-Z SRV-R RCGH FIN-Z FIN-R
8 LINE QUT 20. 20. 30. 3 0. 0.
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R CGSP FR M M
A  END MLL 30. ? ? Ccw &1 20. L 4 38 0.06
FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y CN1L CN2 CN3 &\
1 SR 0. 0. 140. 140. R 10. R 10.
UNo. UNIT NOM MAJOR-¢@ PITCH TAP-DEP CHW CHP
9 TAPPING M2. 12. 1.75 30. 2.5 0
SNo. TOOL NOM¢@ No. HOLE-¢@ HOLE-DEP PRE-DIA PRE-DEP RCH DEPTH C SP FR M M
CTR-DR  20. 15. 39 * 2 * 90"’ CTR-D 25 0.09
DRI LL 10. 4 10. 4 36. 25 0. 100 PCK1T 5.2 25 0.145
3 TAP ML2. 12. 30. TAP * FI X P1. 75 12 1.75
FI G PTN z X Y ANL AN2 T1 T2 FMNPQOQR
1 SR 0. 40. 30. 0. 90. 20. 30. 032000
UNo. UNIT CONTI. NUMBER ATC X Y 4 B C
10 END 0 0

Fig. 4-9 Sample program
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4-5 Registration of Tools in a Tool Data File

During creation of a program, the names and nominal diameters of the tools required for
machining should have already been entered. To machine a workpiece by automatic run, those
tools must be mounted in a tool magazine in advance. In addition, the tools to be mounted in a
tool magazine must be registered in a tool data file. Registration of tools in a tool data file is
referred to as assignment of pocket numbers to the tools.

4-5-1 Pocket numbers and tool numbers

The pocket number refers to the number inscribed on the side face of the pocket of a tool
magazine. The tool that has been mounted in the pocket is specified by the pocket number. The
identification number of the pocket which accommodates a tool is called tool number.

Tool magazine model V Tool magazine model H

This tool is referred
to as the tool having
tool No. 4.

These numbers are
referred to as pocket
numbers.

NM210-00529

Note:  The design of the tool magazine slightly differs according to the type of machine to be
used.
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4-5-2

TOOL DATA display

Carry out the following key operations to call the TOOL DATA display:

(1) Press the display selelctor key.
(2) Press the menu key TOOL DATA.
= The TOOL DATA display will then be displayed as shown below.

Function of TOOL DATA display

The TOOL DATA display shows the types of tools mounted in the tool magazine. The types of
tools are displayed in order of pocket number; the pocket numbers being displayed on the left

end of the screen.

If no tool types are being displayed on the screen, this indicates that no tools are mounted in the
tool magazine. The pocket numbers on the TOOL DATA display correspond to the pocket
numbers of the tool magazine. The relationship between these two types of pocket numbers can
be represented as shown below.

NM210-00530

% TOOL DATA []
File Setup ‘window Help
%THo. 1 iCONTENT:
oM. Fu/ RV
= e B ERERR: TOOL|FCE MILL HOM-@|120
1 FCE MILL J :
2 DRILL 0. E ID CODE|J INTERFER. |ORDINARY
3 GENERAL OUT 45. H LF Y
4 GENERAL 1IN 45. G LF Yy ACT-@| 120.
5 BCE FACE 0. F l—
. Tip mz. F LENGTH| 109.23
7 E-B EAR 2o, H LENG COME. o.
3 CHAMFER 0. H
9 TOL SENS 2. F THRUST F.ID— HORSE PIJID—
10 END MILL z0. H WA, ROT l— AT l—
11 END MILL 2. .ROT. | so00 . |caRBIDE
12 DRILL 13. E moLoEr| o
13 CTR-DR 13.6 &
14 BAL EMIL 0. R
GENERAL OUT &0. F ¢ RG
™ 20, ¥ By OVER LIFE TINE ] CUT TINE ]
THREAD — OUT 25. W LF GROUP No. ACT—ECO.I No.| o
1a T-DRILL 0. E
19 T-TAP EDGE UN 3 -18237 ID No. LENG.CO.I No.| 0
zo SPECIAL 0009 z0.  ELLF Y
z1 REAMER zo. Cs
2z BOR BAR 26. G
PLGE i 3 =
|TFS ] ‘zmnz/nz/zs |19:54:|33
LENGTH | LENG-OFS TOOL LIFE TCL TOUL TOOL TOOL TOOL
TEACH TEACH SEARCH SEARCH LENGTH | MEASURE OFFSET FILE

Fig. 4-10 Correspondence to the pocket numbers
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4-5-3

TOOL LAYOUT display

Carry out the following key operation to call the TOOL LAYOUT display:

(1) Press the display selector key.
(2) Press the menu key TOOL LAYOUT.
= The following TOOL LAYOUT display will be displayed.

E2 TOOL LAYOUT
File ‘window Help
" CURRENT EEXT, WHo. 1234}
NOM. Fll/ RV HOM, oM.
PENao.  TOOL NOM-& R/L STAT. PENo.  TOOL NOM-@  PENa.  TOOL NOM-&
1 OGROOVE  OUT  30. i
z 0CTR-DE 0.
3 ODRILL 0.
1 OFCE MILL 100. i
5 OEND MILL an. L
6 ODRILL 10.4
7 0 TAP miz,
&
g
10
11
1z
13
14
15
16
17
18
15
20
21
2z
PAGE 1/ 4 :I PALGE 1/ 1 j
1l |TPS 0 |z002/02/26 |19:56:15
oos | [0 oo |
WORK Mo TOOL LAYOUT | TOOLDATA | SPARE T PHNa. PXNG. PHNG. SPARE T | LAvoUT
SEARCH | CANCEL ERASE ERASE CLEAR SHIFT 133168 | appITION | FINISH
D736P0065E

Function of TOOL LAYOUT display

The TOOL LAYOUT display is the display on which the tools that have been set on the program
are to be registered in a tool data file. This display consists of two sections:

NEXT display on the right side, and CURRENT display on the left side. On the CURRENT
display, tool names and pocket numbers are indicated in the same state as that of the TOOL
DATA display. The NEXT display is used to carry out setup operations such as display of the
tools that have been set on the program and assignment of pocket numbers to them. When the
setup operations are completed, the tools on the NEXT display will be registered on the
CURRENT display (tool data).

The following figure shows the relationship between the PROGRAM display, TOOL DATA
display and TOOL LAYOUT display:
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% TOOL DATA ]
File Setup ‘Window Help
F%iTHo. 1 :CONTENTS —
oM. Fu/RV —————————————————————————)
. HOH— R/L STAT.
1 Py TOOLIGROOVE PARTIOUT
2 NOM.I 30. INTERFER.IORDINERY
3
q FCE MILL 100. L ID CODEIA
5 END MILL 30, A li Ii
p DEILL 0.4 LENGTH i LEMGTH B
7 TAF miz. CUT DIR.I NOSE—RI
g
g GRV DEPTHI TIP—IJIDI
0 IJIDTHI HAT |
11 0. .
1z HOLDERI o HLD.TYPEI STANDARD
13
14 INDEX .n.NG.I STANDARD
15
16 LIFE TIHEI 0 cUT TIHEI 0
17 GROUP No.l ND.I o
15
19 ID ND.I
20
21 | o z| o. 7 o
22 HAZ VEAR XI o. zl o. YI 0.
PAGE 1/ 2 =
[Tes 0 |2002/02/26 [19:59: 45
EDIT LENGTH | LENG-OFS TOOL LIFE TOL TOOL TOOL TOOL TOOL
TEACH TEACH SELRCH SELRCH LENGTH | MEASURE OFFSET FILE
The CURRENT display and the TOOL DATA display D736P0066E

always possess the same contents.
Thus, the tool data also changes when new tools have
been registered on the CURRENT display.

"% CURRENT
HOM. FUl/ RV
PENo.  TOOL HOM-@ R/L STAT.

1 GROOVE  OQUT 30. L

z CTR-DR z0.

3 DRILL 20.

4 FCE MILL 100, &

5 END MILL 30. &

& DRILL 10.4

7 TLP Miz.

5

3

10

11

1z

13

14

15

16

17

18

19

20

z1

22

FAGE i/ 4 j

D736P0067E
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B MAZATRO

Filz

234
window  Help

TURN

TURN

ID-MIN
a.

TEER

TUEI

TUEI

ENTER

TUERIN

TUERI

DEP-3
+
FFT-Z2
150.

FI

|TPS D|2002H02f26|20:00:21

|

UORK No. | SEARCE | PROGRAM | BARRIER | WPC MSR TOCL PROCESS | PROGRAN HELF PROGRAIN
EDIT INFORMN. FATH CONTROL | LAYOUT FILE
D736P0068E
Registration of new tools The tools that have been
set on the program are displayed.
WNo. 1235
NOH. HOM.
FKNo.  TOOL NON-G FXMo.  TOOL HOM-@
1GROOGVE  OUT  30. L
2 CTR-DR 20.
3DRILL 20.
4FCE MILL 10a. i
SEND MILL 30. i
6DRILL 10.4
7 TAF Hiz.
PAGE o1
D736P0069E
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4-5-4

Registration of tools

The display of menu data WORK No. is reversed, and the message “WORKPIECE PROGRAM
NUMBER?” is displayed on the TOOL LAYOUT display. Enter the work number of the program
which has been previously created in Section 4-4.

See Section 5-1, “TOOL LAYOUT Display” of the Operating Manual for details of registration of
tools.

(1) WORKPIECE PROGRAM NUMBER?.........cco.ccovvvmmrrrnrrennn.

£a TOOL LAYOUT [ <]
File ‘window Help
%% CURRENT e T WMo . 1234
NOH. FU/ RV HOM. HOH.
PENo.  TOOL HON-@ R/L STAT. PENo.  TOOL NOM-%  PENo. TOOL NON-@
1 O0GROOYE  OUT  30. L
2 0CTR-DR z0.
3 0DRILL z0.
4 OFCE MILL 100. i
5 DEND MILL 30. L
5 ODRILL 10.4
7 0 TAP Miz.
8
o
10
11
1z
13
14
15
16
17
18
19
z0
z1
2z
PAGE v o4 PAGE v o1 4
1l |TPs 0 |z002/02/26 |19:56:15
U 100% I 100 100% |
WORK No. TOOL LAYOUT | TooLDATA | SPARE T PHNa. PHNG. PHNG. SPARE T | LAYOUT
SEARCH | CANCEL ERLSE ERLSE CLELE SHIFT 15516N | appITION | FINISEH
D736P0070E

The tools that have been set on the program having work No. 1234 will then be displayed as
shown on the NEXT display. Let us assign pocket numbers to the displayed tools.

Three modes are available for assigning pocket numbers: automatic, manual, and shift.
Automatic assignment, the simplest of these three modes, is described below.

Note: If automatic assignment is performed, data of the registered tools will be erased
entirely. To prevent this data erasure, either the manual assignment mode or the shift

mode must be used.
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(2) PKNo. SHIFT OR ASSIGN <MENU>? ....oooiiiiiiieeeeieeeee e PKNo. ASSIGN
(83) POCKET NUMBER ASSIGN <INPUT>?....cccooiiiiiiiieeee e,
= Pocket numbers will then be assigned to the tools as shown below.
3 TOOL LAYOUT
File “indow Help
S CURRENT T o, 1234f
HOH. FU/ RV HOM. HNOH.
PEMoO. TOOL NOM-& R/L STAT. PENoO. TOOL HOM-—iE PEMoO. TOOL NOM-—&
1 1GROOWE  OUT  30. 1
Z Z CTR-DE Z0.
3 3DRILL zo.
4 4FCE MILL 100. L
5 SEND MILL 30. 1
] 6 DRILL 10.4
7 7 TAP miz.
8
9
10
11
12
13
14
15
16
17
13
139
z0
21
ZZ
PAGE v o4 PAGE vt A
[ U] |Tes 0 |z002/02/26 |20:02:06
WORE MNo. TOOL LAavouT TOOLDALTA | SPARE T FPEMo. PENNO. PO . SPARE T LAYOUT
SEARCH | CANCEL ERASE ERLSE CLELAR SHIFT ASSIGN | ADDITICN | FINISH
D736P0071E
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Next, carry out the following key operations to register the tools on the NEXT display onto the

CURRENT display.

(4) Press the menu key LAYOUT FINISH.

(5) LAYOUT FINISH <INPUT>?....ciiiiiiiiiee e

(6) LAYOUT FINISH
= The tools will be registered on the CURRENT display as shown below.

f=l TOOL LAYOUT

File “indow Help
% CURRENT [P E % WHo. 12340
HOM. FI/ RV HoH. oM.
PEMo.  TOOL HON- @ E/L STAT. PENo.  TOOL NOM-G  PEMo. TOOL HON- @
1 GROOVE  OUT  30. & 1GROOVE  OUT  30. i
z CTR-DR 20. 2 CTR-DR z0.
3 DRILL 20. 3DRILL 20.
4 FCE MILL 100. & 4FCE MILL 100. i
5 END MILL 30. & SEND MILL 30. i
6 DRILL 10.4 6 DRILL 10.4
7 TAP niz. 7TAP miz.
5
4
10
11
12
13
14
15
16
17
18
19
20
21
22
PAGE v o4 PALGE vt A
[ U] |TPs 0 |z002/02/26 |20:02:39
e 100% 100% |
TORE Mo. TOOL LAYOUT | TOOLDATA | SPARE T PKNo . PEIG . DKo . SPARE T | LAYOUT
SEARCH | CANCEL ERASE ERASE CLELR SHIFT LSSIGN | ADDITION | FINISH
D736P0072E
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PROCEDURE BEFORE PERFORMING THE MACHINING

Let us recall the TOOL DATA display on the screen.
(7) Press the display selector key.
(8) Pressthe menu key TOOL DATA.

= The tools that have been registered in the TOOL LAYOUT display will be presented in
the TOOL DATA display, as shown below.

% TOOL DATA [ ]
File Setup ‘wWindow Help
bl To0L LIS % THo. 1 :CONTENTS
NOM. Fll/ BV = =
. E/L STAT.
" . TOOL I GROOVE P ARTI ouT
z CTR-DR 20. NOH.I 30. INTERFER.IORDINLRY
E; DRILL 20.
4 FCE MILL 100. & ID CODEIA
5 END MILL 0. & Ii Ii
. PRILL 0.4 LENGTH & LENGTH E
7 TAP Hiz. cuT DIR.I NOSE—RI
g
o SRV DEPTHI TIP—IJIDI
10 IJIDTHI MAT |
11 0. .
1z HOLDERI ] HLD.TYPEI STANDARD
13
14 INDEX mG.I STANDARD
15
i LIFE TIHEI a CuT TIHEI o
17 GROUP ND.I ND.I o
18
19 I ND.I
20
21 | a. Zl o. YI a.
2z max WEAR 2| a. 2| o. v o
PAGE v o2 =
| 1l |TPs 0 |z002/02/26 |20:03:14
EDIT LENGTH | LEMG-OFS TOOL LIFE ToL TOOL TEOL TOOL TOOL
TEACH TEACH SELRCH SELRCH LENGTH | MEASURE OFFSET FILE
D736P0073E
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4-6  Check of the Machining Path
Let us return the PROGRAM display.
(1) Press the display selector key.

(2) Press the menu key PROGRAM.

= The program with work No. 1234 will be displayed as shown below.

@ MAZATROL - 1234

File “indow Help
TYPE
MILL&TURN.

ID-MIN

ADD. TWPRC

Io. PITCH

1

ATC MCDE

1

—-400.

ANGLE

ANGLE

|TPs 0 |z002/02/26 |20:03:47

|

4-62

WORK Mo. | SEARCH | PROGEAM | BARRIER | WPC MSR TOOL FROCESS | PROGRAM HELF PROGRAN
EDIT INFORN. FATH CONTROL | LAYOUT FILE
D736P0074E



PROCEDURE BEFORE PERFORMING THE MACHINING

(3) Pressthe menu key TOOL PATH.

= The following TOOL PATH display will be displayed.

(R TOOL PATH CHECK

File ‘window Setup Help

WHo .

TIHME

U]

|Ts 0 |z002/02/26 |20:04:10

|

PALTH
CONTINUE

PLTH
3TEP

PLTH
ERASE

PLRT
SHAFPE

SHAFE
ERASE

PLANE
CHANGE

SCALE
CHANGE

PROGEAM
HOMITOR

SOLID
HODE

PROGEAM

(4) Press the menu key PART SHAPE to display shapes continuously.
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PROCEDURE BEFORE PERFORMING THE MACHINING

(5) Next, press the menu key PATH CONTINUE to display the machining path of the tool
through to the end.

[{R TOOL PATH CHECK
File “#indow Setup Help

|TPS D|2002302326|20:08:45

|

FPATH
CONTINUE

PALTH
STEP

FATH
ERASE

FLRT
SHAFE

SHLFPE
ERLSE

FLANE
CHANGE

SCALLE
CHALNGE

PROGRLH
MONITOR

SOLID
MODE

FROGRLI

(6) Pressthe menu key PATH ERASE to erase the machining path of the tool.
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PROCEDURE BEFORE PERFORMING THE MACHINING

(7) Press the menu key PATH STEP several times to display the machining path in steps. The
reverse-display state of the menu continues until the entire machining path appeared.

[{R TOOL PATH CHECK
File ‘window Setup Help

| J |TPS 0 |2002/02/26 |20:09: 40
PATH PATH PART SHAPE PLANE sciLE | procram | soLIp | PRoGRAM
CONTINUE |  sTEP ERASE SHAPE ERASE CHANGE | CHANGE | MONITOR MODE
D736P0077E

(8) To check the machining path in further details, use the PLANE CHANGE function or the
SCALE CHANGE function.

(9) When the all operation has been completed, press the display selector key and the menu
key POSITION to resume the POSITION display.
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PART 2

MAZATROL PROGRAM FUNCTIONS

Part 2 describes all the functions of the MAZATROL program.
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CALLING UP AND THE END OF THE PROGRAM DISPLAY

1 CALLING UP AND THE END OF THE PROGRAM DISPLAY

1-1 Listing Mode and Creating Mode

The PROGRAM display has following two modes:
- Listing mode
This mode serves to display the contents of a program.

- Creating mode
This mode serves to create or edit a program.

Listing mode Creating mode
- Selecting of program to be displayed - Program creation
- Changeover to creating mode - Program editing (INSERT, ERASE, COPY)
- Changeover to TOOL PATH display - Shape check function
- Changeover to PROGRAM FILE display - Changeover to listing mode
- Coordinate measuring function
- Checking of program during automatic operation See the Notes below.
- Help function
- Searching function

Note 1: During automatic operation, it is impossible to edit the program and the sub-program
concerned.

Note 2: During input/output processing (loading, saving, comparing, etc.), it is impossible to
edit the program involved.
1-2 Calling Up the PROGRAM Display (Listing Mode)

In order to display the contents of a program (listing mode), perform the following procedure to
select the PROGRAM display.

(1) Press the display selector key (key located to the left of the menu keys).
= The following menu will be displayed.

POSITION] TOOL |[PROGRAM| TOOL |C COND. | PARAM |DI AGNOS| DATA DI SPLAY
LAYOUT DATA 1/0 MAP
(2) Press the menu key PROGRAM.
= This causes the change of the menu and the transition to listing mode.
WORK No. | SEARCH |PROGRAM| TPC |WPC MBR| TOOL |PROCESS|PROGRAM| HELP | PROGRAM
EDT PATH | CONTROL | LAYOUT FI LE

H736P2A010E 1-1



CALLING UP AND THE END OF THE PROGRAM DISPLAY

1-3 Calling Up the PROGRAM Display (Creating Mode)

In order to edit a program (creating mode), perform the following procedure.

(1) Press the menu key WORK No. in listing mode.

WORK No. | SEARCH | PROGRAM HELP

EDIT

TOOL
PATH

PRCCESS
CONTROL

PROGRAM
LAYOUT

PROGRAM
FI LE

TPC ‘V\PC MBR

= The display of WORK No. is reversed and the window for work No. selection is
displayed on the screen.

(2) Enter the workpiece program number by means of numeric keys.
Example: Work No. 1000

Press the keys @ @ @ in this order.

=>» The program is displayed on the screen. At the time of the creation of a new program,
nothing is displayed on the screen.

(3) Place the reprogramming switch in position | ENABLE.

PROGRAM

P

LOCK ENABLE
% .

NM210-00531

(4) Change to creating mode.

Press the menu key PROGRAM EDIT.
= This causes the transition from listing mode to creating mode.

1-4 End of the Program Creation

The following shows the operation to complete the program creation.

The end of the program creation is mentioned also in Part 1, Subsection 4-4-15, “End of the
program.”

(1) Press the menu selector key (key located to the right of the menu keys).
= The following menu will be displayed.

PROGRAM
COVPLETE

SEARCH |CALCULAT ERASE SHAPE HELP

COoPY

UNI'T
CoPY

PROGRAM
CoPY

TPC ‘ I NSERT

(2) Press the menu key PROGRAM COMPLETE.
= This completes the program creation.
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2 EDITION OF DATA

2-1 Cursor Movement

The listing mode and the creating mode offer the different cursor movement methods. Therefore,
move the cursor depending on the method appropriate for each mode.

2-1-1  Case of listing mode

1. Pressing the page key (, )

The cursor moves unit by unit in the direction of the arrows.

s

UNo. MAT
ol 1

UNo. UNIT 3
1l J

SNo. TOOL

1 CTRDR
2 DRILL
FIG PTN

1 PT
UNo. UNIT /
2l 1

0

N

WORK No. [ SEARCH | PROGRAM TPC WPC MSR| TOCOL

PROCESS | PROGRAM|  HELP PROGRAM
L EDIT PATH | CONTROL | LAYOUT FILE

2. Pressing the desired cursor key (, , , )

The cursor moves line by line in the direction of the arrow.

UNo. MAT
0 |
UNo. UNIT 1
A T
SNo. TOOL y
1 | \
T ¢
FIG PTN ;
Lo 4
UNo. UNIT ;
2 [ | 4
Note:

In listing mode, the cursor can only move up or down. Consequently, even if the
or key is depressed, the cursor only moves vertically.

2-1-2  Case of creating mode

In creating mode, the cursor movement is done only by pressing the desired cursor key.
The cursor can be moved freely in the direction of the arrow.

In this case, there is a change of menu in order to display the menu of the article to which the
cursor is moved.

H736P2B010E 2.1
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2-2  Editing

2-2-1  Editing functions and menus

1. Editing functions

The following 6 editing functions are available:

-Search ......coooc Used to display the intended unit or tool sequence

- Insertion ..., Used to insert a unit, a tool sequence or a shape sequence
- Deletion............ccccooe, Used to erase the unit, tool sequence or shape sequence
SCOPY Used to copy the program, unit or shape

-Help o, Unit data is displayed in the help window graphically.

(See Chapter 3, “HELP FUNCTIONS.”)

- End of program ..........cccceeen. Used to return from creating mode to listing mode
Note: Only search and help functions can be used in the listing mode.

2. Editing menus

In order to use these functions, first of all go to creating mode. Then press the menu selector key
in order to display the following menu for editing.

PROGRAM| HELP

CoPY

PROGRAM
COVPLETE

ERASE SHAPE

COoPY

UNI'T
CoPY

SEARCH ‘CALCULAT

TPC ’ I NSERT

In listing mode, select SEARCH in the menu displayed after pressing the menu key WORK No.
and entering of the program work No.

TOOL HELP

PATH

PRCCESS
CONTROL

PROGRAM
LAYOQUT

PROGRAM
FILE

WORK No. | SEARCH | PROGRAM

EDI T

TPC ‘V\PC MBR

Note: This following subsections describe the functions centered on the creating mode. The
listing mode requires a few operations different from those for the creating mode. Refer
to the description in the following notes.

2-2-2  Search
This SEARCH function is used for displaying on the screen, a unit or a tool sequence which one
wishes to check or modify in the program.
There are the following four types of search:
- Search for a unit number
- Search for the end (of a program)
- Search for a unit name

- Search for a name of a tool

2-2
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1. Search for aunit number

This function serves to display the necessary unit from the unit number.
[Menu selection] SEARCH - UNIT No. SEARCH
(1) Display the search menu.

Press the menu selector key in creating mode.
= Pressing of the menu selector key displays the menu for editing.

PROGRAM| SEARCH [CALCULAT| TPC | INSERT | ERASE | SHAPE UNIT | PROGRAM| HELP
COVPLETE CcoPY CoPY CoPY
Note: In listing mode, this operation can be omitted.

(2) Press the menu key SEARCH.
= This causes the display of the search menu.

UNI T No.
SEARCH

LAST
SEARCH

UNI T
SEARCH

TOOL
SEARCH

(3) Press the menu key UNIT No. SEARCH.

= This causes the display of UNIT No. SEARCH to reverse and the screen displays the
message “UNIT NUMBER <INPUT>?".

(4) Enter the number of the unit to be found.

Example:  Unit number 10: a @

= The cursor moves to the number of the unit entered and the unit is displayed on the
screen.

UNo. UNIT
10 1 ~ The cursor moves here.
SNo. TOOL
1
2
FIG PTN

Note 1: When the number of the entered unit does not exist in the program, the alarm “407
DESIGNATED DATA NOT FOUND” is displayed.

Note 2: In the UNIT No. SEARCH function mode, the number of the unit entered is searched
for from the head of the program, wherever the present position of the cursor is.

2. Search for the end

This LAST SEARCH function moves the cursor to the end of the program. This function is used
for resuming the programming whilst in progress.

[Menu selection] SEARCH - LAST SEARCH

(1) Display the search menu.

In creating mode, press the menu selector key.
= The menu for editing is displayed when the menu selector key is pressed.

PROGRAM
COVPLETE]

SEARCH |CALCULAT| TPC I NSERT | ERASE SHAPE HELP

CcoPY

UNIT
CoPY

PROGRAM
CoPY

Note:  This operation is not necessary in listing mode.
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(2) Pressthe menu key SEARCH.
= The search menu is then displayed.

UNI' T No.
SEARCH

LAST
SEARCH

UNI'T

SEARCH | SEARCH

(8) Press the menu key LAST SEARCH.

=>» This causes the display of LAST SEARCH to reverse and the screen displays the
message “LAST SEARCH <INPUT>?".

(4) Press the input key .

= The cursor goes to the end of the program and the last line is displayed on the screen.
FI G

UNo. UNIT
l ~ The cursor moves here.

3. Search for a unit name

This function serves to display the line of a required unit on the basis of the unit name.
[Menu selection] SEARCH - UNIT SEARCH - POINT MACH-ING/LINE MACH-ING/FACE
MACH-ING/TURNING - - - - Unit name
(1) Display the search menu.
In creating mode, press the menu selector key.

When the menu selector key is pressed, the menu for editing is displayed.

PROGRAM
COVPLETE]

SEARCH |CALCULAT| TPC I NSERT | ERASE SHAPE

CoPY

UNIT
COoPY

PROGRAM| HELP

CoPY

Note: The listing mode does not require this operation.

(2) Pressthe menu key SEARCH.
= The search menu is then displayed.

UNI' T No.
SEARCH

LAST
SEARCH

UNI'T
SEARCH

TOOL
SEARCH

(8) Press the menu key UNIT SEARCH.

= The unit menu is displayed and the message “UNIT NAME SEARCH <INPUT>?" is
displayed on the screen.

UNI'T NAVE SEARCH <I NPUT>?

MANUAL WpC OFFSET END
PROGRAM

SHAPE

>>>
CHCK

MACH- | MACH- | NGVACH- |

PO NTNG‘ LI NE FACE | TURNING
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(4) Select the name of the unit to be found.
Example: Search under the name of the RGH CBOR machining unit.

(a) Pressing of the menu key POINT MACH-ING causes the point machining unit menu to

display.
UNI T NAME SEARCH <I NPUT>? ( )
DRI LLI NG RGH CBOR RGH BCB REAM NG TAPPI NG BORI NG BK CBOR CIRC ML CBOR TAP H SPD.
Ul iamig/HIEIOC oRL LS

1) Press the menu key RGH CBOR.
= The display of RGH CBOR is then reversed.

2) Press the input key .

The cursor then goes to the line of the entered unit and the unit is displayed on the

screen.
UNo. UNI'T
10 ':GH CBOR
SNo. T The cursor moves here.
1 CIR-DR
2 DRILL

3) Another pressing of the input key results in the searching for the following same

unit name.
UNo. UNI'T
24 RGH CBOR
SNo. T The cursor moves to the following same unit name.
1 CTR- DR
2 DRI LL

Note: The alarm “407 DESIGNATED DATA NOT FOUND” is displayed when the name of the
unit specified for the search does not exist after the cursor position.

4, Search for name of a tool

This TOOL SEARCH function, serves to display the sequence line of the required tool on the
basis of the name of the tool.

[Menu selection] SEARCH - TOOL SEARCH - Tool name

(1) Display the search menu.

In creating mode, press the menu selector key.
= The menu for editing is displayed when the menu selector key is pressed.

PROGRAM
COVPLETE]

SEARCH |CALCULAT| TPC I NSERT | ERASE SHAPE

CoPY

UNIT
COoPY

PROGRAM| HELP

CoPY

Note:  The listing mode does not require this operation.
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(2) Pressthe menu key SEARCH.
= The search menu is then displayed.

UNI'T
SEARCH

UNI' T No.
SEARCH

LAST

SEARCH

TOOL
SEARCH

(8) Press the menu key TOOL SEARCH.
= The tool names menu is displayed and the screen displays the message “TOOL NAME
SEARCH <INPUT>?".

TOOL NAME SEARCH <I NPUT>?

TOUCH
SENSOR

BALL
ENDM LL

OTHER
TOOL

FACEM LL| CHAMFER

CUTTER

ENDM LL

’ >>>

- Pressing the menu key >>> permits changing the menu

CENTER | DRILL [BACKSPOT| REAMER TAP BORI NG BACK CH P >>>
DRI LL FACER BAR BCR. BAR| VACUUM
GEI\E]AL GRE)JJE THDEAD T.DRILL T. TAP SPECI AL .

Example: Search under the tool name: DRILL

1) Pressthe menu key DRILL.
This will cause the display of DRILL to reverse.

2) Press the input key .

The cursor moves to the sequence line of the tool entered and the sequence line is
displayed on the screen.

SNo. TOOL
1 CTR- DR
2 BRILL
S The cursor moves here.
3 CHAMFER

3) Another pressing of the input key results in finding the following same tool name.

SNo. TOOL
1 CTR-DR
2 PBRLL
The cursor moves to the following same unit name.
3 DRI LL
4 END M LL

Note: The alarm “407 DESIGNATED DATA NOT FOUND” is displayed when the name
of the tool specified for search does not exist after the cursor position.
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2-2-3

Insertion

This INSERT function is used to insert (add) one unit, one tool sequence or one shape sequence

during the creating or editing of a program.
The following three types of insertion are available:

- Insertion of a unit

- Insertion of a tool sequence

- Insertion of a shape sequence
The line to be inserted (unit, tool) is determined depending on the cursor position.

1. Insertion of a unit

[Menu selection] INSERT
(1) Bring the cursor to the next line of the unit to be inserted.

2

©)

(4)

UNo. MAT

0 CBN STL
UNo. UNI T < — In the case where a line is inserted here, the cursor is

1 ERI LLI NG located here.

SNo. TOOL
1 CTR-DR
2 DRI LL

In creating mode, press the menu selector key.

The menu for editing is displayed when the menu selector key is pressed.

PROGRAM| HELP

COPY

UNI'T
COoPY

SHAPE
CoPY

PROGRAM| SEARCH (CALCULAT ERASE

COVPLETE

TPC ‘ | NSERT

Press the menu key INSERT.

= The display of INSERT is reversed and the screen displays the message “LINE
INSERT <INPUT>?".

Press the input key.

= This causes the insertion of the empty unit.

UNo. VAT UNo. MAT
0 CBN STL 0 CBN STL
UNo. UNI'T UNo. UNI'T
1 BRI LLI NG 1 | <— Unitinserted
SNo. TOOL |:“> UNo. UNIT
1 CTR- DR 2 DRI LLI NG
2 DRI LL SNo. TOOL
1 CTR- DR
2 DRI LL
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Note 1: When the cursor is located on the line of the unit which follows the line of the
shape sequence at step (1), the empty shape sequence is inserted. Then,
pressing the menu key SHAPE END results in the insertion of the empty unit.

SNo. TOCOL SNo. TOCOL SNo. TOCOL
CTR- DR 1 CTR- DR 1 CTR-DR
2 DRI LL 2 DRI LL 2 DRI LL
FIG PTN FIG PTN FIG PTN
1 PT E> 1 PT E> 1 PT
UNo. UNIT 12 N | UNo. UNIT
2 ECE M LL UNo. UNIT H 2 [
SNo. TOOL 2 FCE M LL UNo. UNIT
1 FCE M LL SNo. TOCOL 3 FCE M LL
Shape sequence inserted Unit inserted

Note 2: When the insertion operation is done in UNo. O (common unit), the alarm “409
ILLEGAL INSERTION” is displayed.

(5) Enter the data. Refer to the Chapter 4, “PROGRAM CREATION” for the selection of each
unit and data setting.

Note: When the machining unit is inserted, the tool sequence and the shape sequence are
successively inserted progressively with the development of the operation.

2. Insertion of atool sequence

[Menu selection] INSERT

(1) Bring the cursor to the next line of the tool sequence to be inserted.

UNo. MAT
0 CBN STL
UNo. UNI' T

1 DRI LLI NG

SNo. TOCOL L .
< Case where a tool sequence line is to be inserted here
1 8TR- DR
2 DRI LL
FI G PTN
1 PT

(2) In creating mode, press the menu selector key.

The menu for editing is displayed when the menu selector key is pressed.

PROGRAM HELP

COVPLETE|

SEARCH |CALCULAT ERASE SHAPE

CoPY

UNI'T
COoPY

PROGRAM
COoPY

TPC ‘ I NSERT

(38) Press the menu key INSERT.

= The display of INSERT is reversed and the screen displays the message “LINE
INSERT <INPUT>?".
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(4) Press the input key.
= This causes the insertion of the empty tool sequence line.

UNo. MAT UNo. MAT
0 CBN STL 0 CBN STL
UNo. UNIT UNo. UNI T
1 DRI LLI NG |:> 1 DRI LLI NG
SNo. TOOL SNo. TOCL
1 BTR DR : Tool sequence
inserted
2 DRI LL 2 CTR- DR
FI G PTN 3 DRI LL
1 PT FI G PTN
1 PT

(5) Enter the data. Refer to the Chapter 4, “PROGRAM CREATION” for the selection of each

unit and data setting.
Note: When the insertion operation is done in UNo. 0 (common unit), the alarm “409
ILLEGAL INSERTION” is displayed.

3. Insertion of a shape sequence

[Menu selection] INSERT
(1) Bring the cursor to the next line of the shape sequence to be inserted.

UNo. UNI T
1 DRI LLI NG
SNo. TOOL
1 CTR-DR
2 DRI LL
Fl G PTN < ﬁ:rsee where a shape sequence line is to be inserted
1 ET
UNo. UNIT
2 FCE MLL

(2) In creating mode, press the menu selector key.
The menu for editing is displayed when the menu selector key is pressed.

PROGRAM| HELP

COoPY

UNI'T
COoPY

SHAPE
CoPY

PROGRAM| SEARCH |CALCULAT ERASE

COVPLETE|

TPC ‘ I NSERT

(3) Press the menu key INSERT.
= The display of INSERT is reversed and the screen displays the message “LINE

INSERT <INPUT>?".
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(4) Press the input key .

= This causes the insertion of the empty shape sequence line.

UNo. UNI'T UNo. UNI' T
1 DRI LLI NG 1 DRI LLI NG
SNo. TOOL SNo. TOOL
1 CTR- DR |:> 1 CTR- DR
2 DRI LL 2 DRI LL
FI G PTN FI G PTN Shape sequence
1 BT < inserted
UNo. UNI'T 2 PT
2 FCE MLL UNo. UNI T
2 FCE M LL

Note:  When the cursor is located on the line of the unit which follows the line of the
shape sequence, the empty shape sequence is inserted as follows.

SNo.  TOOL SNo. TOOL
1 CIRIDR 1 CIRIDR
2 DRILL 2  DRILL
FIG PTN [> FIG PTN
1 pT 1 PT
UNo. UNIT | 2 I ~ Shape sequnce
2 [CEMLL WNo. UNIT inserted
SNo.  TOOL 2 FCE MLL
1 FCE MLL SNo.  TOOL
1 FCE MLL

(5) Enter the data. Refer to the Chapter 4, “PROGRAM CREATION” for the selection of each
unit and data setting.

Note:  When the insertion operation is done in UNo. 0 (common unit), the alarm “409
ILLEGAL INSERTION" is displayed.

2-2-4  Deletion
This ERASE function is used to erase the unit, the tool sequence or the shape sequence which
has become unnecessary during the creating or editing of a program.
The following three types of deletion are available:

- Deletion of the unit

- Deletion of the tool sequence

- Deletion of the shape sequence

The line to be deleted is determined by the cursor position.
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1. Deletion of the unit

[Menu selection] ERASE

(1) Place the cursor on the unit to be deleted.

UNo. MAT
0 CBN STL
UNo. UNI'T

1 ERI LLI NG <<— Case where this line is to be deleted

SNo. TOOL
1 CTR-DR
2 DRI LL

(2) In creating mode, press the menu selector key.
= When the menu selector key is pressed, the menu for editing is displayed.

PROGRAM| HELP

COoPY

SHAPE
CcoPY

UNIT
CoPY

PROGRAM ERASE

COVPLETE]

SEARCH |CALCULAT

TPC ‘ I NSERT

(8) Press the menu key ERASE.
= The display of ERASE is reversed and the screen displays the message “ERASE
<INPUT>?".

(4) Press the input key .

= The unit on which the cursor is located is then deleted. The tool sequence and the
shape sequence in this unit will equally deleted.

UNo. MAT UNo. MAT

0 CBNSTL 0 CBNSTL
UNo. UNIT UNo. UNIT

1 BrRiune |:> 1 FEML
SNo. TOOL

CTR DR
<—— Unit to be deleted

2 DRILL
FIG PTN

1 PT
UNo.  UNIT

2 FCE M LL

Note:  When the deletion operation is done for UNo. 0 (common unit), the alarm “410
ILLEGAL DELETION?" is displayed.
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2. Deletion of the tool sequence

[Menu selection] ERASE
(1) Place the cursor on the tool sequnece to be deleted.

UNo. MAT

0 CBN STL
UNo. UNI'T

1 DRI LLI NG
SNo. TOOL

1 BrRILL <—Case where this line is to be deleted

UNo. UNI'T
2 FCE M LL

(2) In creating mode, press the menu selector key.
= When the menu selector key is pressed, the menu for editing is displayed.

PROGRAM| HELP

COoPY

UNI'T
COoPY

SHAPE
CoPY

PROGRAM| SEARCH |CALCULAT ERASE

COVPLETE|

TPC ‘ I NSERT

(3) Press the menu key ERASE.
= The display of ERASE is reversed and the screen displays the message “ERASE

<INPUT>?".
(4) Press the input key .

- If there is only one tool sequence line, the tool sequence line in which the cursor is located
and the shape sequence which follows will be deleted at the same time.

UNo. MAT UNo. MAT

0 CBN STL 0 CBN STL
UNo. UNI T UNo. UNI T

1 DRI LLI NG |:> 1 DRI LLI NG
SNo. TOOL UNo. UNI T

1 [BRLL 2 FCE MLL
FIG PTN

1 PT < Tool sequence and shape
UNo. UNLT sequence to be deleted

2 FCE M LL
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- If there is more than 1 tool sequence line, the tool sequence line on which the cursor is
located will be deleted.

UNo. MAT UNo. MAT

0 CBN STL 0 CBN STL
UNo. UNI'T UNo. UNI'T

1 DRI LLI NG I:> 1 DRI LLI NG
SNo. TOOL SNo. TOOL

1 [@TRDR < Tool sequence 1 DRILL

5 R LL to be deleted FI G PTN
FIG PTN L

1 PT

3. Deletion of the shape sequence

[Menu selection] ERASE

(1) Place the cursor on the shape sequnece to be deleted.

UNo. MAT
0 CBN STL
UNo. UNI'T

1 DRI LLI NG

SNo. TOOL
1 CTR-DR
2 DRI LL
FI G PTN
1 I NE < Case where this line is to be deleted
2 PT
UNo. UNI'T
2 FCE M LL

(2) In creating mode, press the menu selector key.
= When the menu selector key is pressed, the menu for editing is displayed.

PROGRAM| HELP

CoPY

UNIT
COoPY

SHAPE
CcoPY

PROGRAM| SEARCH |CALCULAT ERASE

COVPLETE]

TPC ‘ I NSERT

(3) Press the menu key ERASE.
= The display of ERASE is reversed and the screen displays the message “ERASE
<INPUT>?".
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2-2-5

1.

(4) Press the input key .

= The shape sequence on which the cursor is located is then deleted.

Copy

UNo. MAT
0 CBN STL
UNo. UNI' T
1 DRILLING |:>
SNo. TOOL
1 CTR- DR
2 DRI LL
FI G PTN
Shape
1 WiNe <—sequence to be
deleted
2 PT
UNo. UNI'T
2 FCE M LL

UNo.
0
UNo.

SNo.

FIG

UNo.

NAT
CBN STL
UNIT
DRI LLI NG
TOOL

CTR- DR
DRI LL
PTN
PT
UNIT
FCE M LL

During the process of creating or editing of a program, this COPY function is used to copy
another program or one unit/shape sequence of a program in the process of creating or editing.

There are three types of copying depending on the contents to be copied.

- Copying of a program

- Copying of a unit

- Copying of a shape

Copying of a program

This PROGRAM COPY function is used to copy another program in the process of creating or
editing of a program.

However, the common unit and the end unit cannot be copied.
[Menu selection] PROGRAM COPY

(1) Move the cursor to the line on which another program is inserted.

UNo.
0
UNo.

SNo.

Note:

MAT
CBN STL

UNIT
BRI LLI NG

<——— Case where another program is inserted here

TOOL
CTR-DR
DRI LL

When the cursor is not located on the unit line or the cursor is located on the

common unit, the alarm “454 CURSOR POSITION

INCORRECT”

displayed when selecting the menu key PROGRAM COPY.
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2

©)

(4)

Press the menu selector key to display the menu for editing.

PROGRAM| HELP

COoPY

SHAPE
CoPY

UNI'T
COoPY

PROGRAM CALCULAT| TPC I NSERT | ERASE

COVPLETE

SEARCH

Press the menu key PROGRAM COPY.
= The display of PROGRAM COPY is then reversed and the screen displays the window
for work No. selection.

Enter the program workpiece number to be copied.
Example: Work No. 1000
Press the following keys: @ @ @

= The program work No.1000 is then copied.

Program in the

- Program of work No. 1000
process of editing

UNo. MAT UNo. MAT
0  CBN STL 0 CSTIRN
UNo. UNIT UNo. UNIT Program to be
1 BRILLING e\ 1 WG 0 copied
SNo. TOOL N UNo. UNIT
1 CIRDR 2 M CODE
2  DRILL UNo. UNIT
3 END

U

Program after copying

UNo. MAT

0 CBN STL
UNo. UNI T

1 WPC- 0
UNo. UNI T <— Program copied

2 M CCODE
UNo. UNI T

3 DRI LLI NG
SNo. TOCL

1 CTR-DR

2 DRI LL

Note 1: A program in the process of editing cannot be copied. Any attempt to make such a
copy will cause the alarm “455 SAME PROGRAM No. DESIGNATED” to be

displayed.
Note 2: When a program work No. which is not recorded is entered, the alarm “405
PROGRAM No. NOT FOUND" is displayed.

Note 3: When an EIA/ISO program work No is entered, the alarm “440 EIA/ISO
PROGRAM DESIGNATED?” is displayed.
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2.

Copying of a unit

In the process of creating or editing a program, this UNIT COPY function is used to perform the
copying, unit by unit from the program or from another program. The unit and also the tool
sequence and the shape sequence which follow are copied.

[Menu selection] UNIT COPY

(1) Move the cursor to the line on which a unit is copied.

2

3

4

UNo. MAT
0 CBN STL
<——— Case where another unit is inserted here
UNo. UNIT

1 [BRLLING

SNo. TOOL
1 CTR-DR
2 DRI LL

Note:  When the cursor is not located on the unit line or the cursor is located on the
common unit, the alarm “454 CURSOR POSITION INCORRECT” will be
displayed when selecting the menu key UNIT COPY.

Press the menu selector key in creating mode.

= When the menu selector key is pressed, the menu for editing is displayed.

UNIT HELP

CoPY

PROGRAM
CoPY

ERASE SHAPE

CcoPY

PROGRAM
COVPLETE]

SEARCH |CALCULAT| TPC ‘ | NSERT

Press the menu key UNIT COPY.
= The display of UNIT COPY is then reversed and the screen displays the window for
selection of a work No.

Enter the program workpiece number containing the unit to be copied.

Example: Work No. 1000

Press the following keys: @ @ @

= When the program work No. is entered, the screen displays the message “UNIT
NUMBER <INPUT>?".
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(5) Enter the number of the unit to be copied.

Example:  Unit number 1

Press the following keys:

=> Unit number 1 in the program of workpiece No. 1000 is then copied.

Program in the process of editing Program of work No. 1000
UNo. MAT UNo. MAT
0 CBN STL 0 CST I RN
UNo. UNI'T UNo. UNIT
1 BRI LLI NG e\\ 1 FCE M LL
SNo. oo SNo. oo Unit to be copied
1 CTR- DR 1 FCE M LL
2 DRI LL FI G PTN
1 SR
@ UNo. UNI T
2 RGH CBOR

Program after copying

UNo. MAT

0 CBN STL
UNo. UNIT

1 FCE M LL
SNo. TooL <<— Unit copied

1 FCE M LL
FI G PTN

1 SR
UNo. UNI T

2 DRI LLI NG
SNo. TOOL

1 CTR- DR

2 DRI LL

Note 1. The common unit UNo. O cannot be copied. Any attempt to make such a copy will
cause the alarm “402 ILLEGAL NUMBER INPUT” to be displayed.

Note 2: When an unregistered workNo. is entered, the alarm “405 PROGRAM No. NOT
FOUND" is displayed.

Note 3: When a work No. of the EIA/ISO program is entered, the alarm “440 EIA/ISO
PROGRAM DESIGNATED” is displayed.
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3.

Copying of shape

This SHAPE COPY function is used to copy the shape sequence in the process of creation or
editing of a program. However, it is impossible to perform the copying if the shape sequence line
has already been filled with data.

[Menu selection] SHAPE COPY

(1) Move the cursor to the position in which the shape sequence is to be copied.

UNo. UNI T
1 DRI LLI NG
SNo. TOCL
1 DRI LL
FI G PTN
1 PT
2 C R
3 SQR
UNo. UNI T
2 DRI LLI NG
SNo. TOCL
1 DRI LL
FI G PTN
1 1 Cas_e where _the shape sequence of the unit No. 1 is
copied on this shape sequence line

Note:  When the cursor is located in a position other than the shape sequence or when
data have already been entered in the shape sequence, the alarm “454 CURSOR
POSITION INCORRECT” is displayed.
(2) In creating mode, press the menu selector key.
= When the menu selector key is pressed, the menu for editing is displayed.

SEARCH | CALCULAT ERASE SHAPE

coPY

UNI'T
coPY

PROGRAM HELP
coPY

PROGRAM
COWPLETE

TPC ‘ I NSERT

(3) Press the menu key SHAPE COPY.

= The display of SHAPE COPY is then reversed and the screen displays the message
“UNIT NUMBER <INPUT>?",
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(4) Enter the number of the unit containing the shape sequence to be copied.

Example:  Unit number 1

Press the following keys:

= The shape sequence under unit No. 1 is then copied.

Program before copying

Program after copying

UNo. UNIT UNo. UNIT
1  DRILLING 1  DRILLING
SNo. TOOL SNo. TOOL
1 DRILL 1 DRILL
FI G PTN FIG PTN
1 PT Shape sequence 1 PT
2 aR to be copied 2 aR
3 SR 3 SR
UNo. UNIT UNo. UNIT
2  DRILLING 2  DRILLING
SNo. TOOL |:“> SNo. TOOL
1 DRILL 1 DRILL
FI G PTN FIG PTN
1 1 PT
2 R Shape sequence
3 SR copied
Note 1: When the number of an unestablished unit is entered, the alarm “407 DESIGNATED
DATA NOT FOUND” is displayed.
Note 2: When the number of the unit entered does not contain the shape sequence, the alarm
“452 NO SHAPE DATA IN UNIT” is displayed.
Note 3: When the type of the shape of the unit entered is different from that of the unit to be

copied, the alarm “453 NO SHAPE DATA TO COPY IN UNIT” is displayed.
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2-2-6  End of program
This PROGRAM COMPLETE function is used to go from creating mode to listing mode.
[Menu selection] PROGRAM COMPLETE

(1) Increating mode, press the menu selector key.
= When the menu selector key is pressed, the menu for editing is displayed.

PROGRAM
COVPLETE

SEARCH |CALCULAT| TPC I NSERT | ERASE SHAPE HELP

COoPY

UNI'T
CoPY

PROGRAM
CoPY

(2) Press the menu key PROGRAM COMPLETE.

= This causes the cursor to move to the left end and the transmission from creating mode
to listing mode.

FIG PIN

1 PT

UNo. UNIT CONTI. NUMBER ATC X Y Z 4 ANGE
END 0

FIG PIN

1 PT

UNo. UNIT CONTI. NUMBER ATC X Y Z 4 ANGE
EnD 0 0
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3 HEL

P FUNCTIONS

<Functions>

The functions for aiding operator entry using the windows shown below are available to enter
data when creating and editing programs.

These windows can be displayed by pressing the corresponding menu keys.

3-1 MAZATROL Help

H736P2C010E

The MAZATROL help display can be displayed by pressing the menu key HELP while the cursor
remains set to a unit.

When the window is displayed, the unit line to be set will be displayed at the top of the screen
and the data item corresponding to the data type specified by the cursor will be displayed in
reverse form.

The help window can be displayed for the following units:
- Common unit

- Machining unit

- Fundmental coordinates system unit (WPC)

- Auxiliary coordinates system unit (OFFSET)

- Fundamental coordinate shifting unit

- Workpiece transfer unit

- Head selection unit

- Shape sequence of the MMS unit (except for measurement of workpiece inclination and feeler
calibration measurement)

- Shape sequence of the workpiece measuring unit (except for external milling measurement
and external turning measurement)

- Shape sequence of the tool measuring unit

- Shape sequence of the bar-materials machining, copy-machining, and grooving units
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3-2 TOOL FILE Window

The TOOL FILE window can be displayed by pressing the menu key TOOL. F WINDOW while
the cursor remains set to tool sequence data item “NOM-@’ of a line/face machining unit, or an
end mill or chamfering cutter data item “NOM-@’ of the tool sequence line of a point-machining
unit.

The tool data items corresponding to that sequence will be displayed in the window at that time.
Press the page key to display the next page.

Example:

File ‘window Help
TFE o ID-MIN
L HMILL&TURN. o.

. UNIT ADD. WPC
WFC— 0

TNIT DEFTH

2 END MILL

NOM-@& HMAT.

DEFTH TEETH

MILL 30.
HMILL 40.

PAGE 1/1

| | |TPs 0 |z002/02/26 |20:13:07
NOMINAL DIAMETER 7 |

TOOL TOOL DAT
FILE T T Dot W TR DOTT

D736P0078E
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3-3 TOOL DATA Window
The TOOL DATA window can be displayed by pressing the menu key TOOL DAT WINDOW
while the cursor remains set to either “C-SP” or “FR” of the tool sequence line.

The tool data items corresponding to that sequence will be displayed in the window at that time.
Press the page key to display the next page.

Example:

File ‘window Help

TPE
L MILL&TURN.

. UNIT ADD. WPC
WFC— 0

THIT
E

EL
2 END MILL

MAT. STAT.

10 END MILL z0. H H33
11 END MILL ZE. COAT.H3S
£3 END MILL 30. L  CAREBIDE

1/ 1 ﬂ
| | |TPs 0 |z002/02/26 |20:15:40

CUTTING SFPEED, AUTO-><MENU= ?2 |

AUTO

3ET W TR DOTT

D736P0079E
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3-4 Tap Nominal Diameter Window

The tap nominal diameter window can be displayed by pressing the menu key NOM-¢ SELECT
while the cursor remains set to “NOM” of the tapping or counterbore-tapping unit and unified
screw or pipe screw has been selected.

Select the appropriate tap diameter in the window using the cursor key to make the display to be
reversed. The tap diameter will be automatically set in the program by pressing the input key.

Press the page key to display the next page.

Example:

M MAZATROL - 1212

File “indow Help
TYPE 0 ID-MIN  LE 0 iC LTC MODE
MILL&TURN. 1 a.

ADD. TWPRC

I J CHE E-FEED

J HOM- MAJOR PITCH TAP-DEP  CHNF CHP
pPING ] PT O 0

1
PT 1/8 PT 1[1/8]
PT 1/4 PT 1[1/4]
PT 3/8 PT 1[1/2]
FT 1/2 PT 2

PT 5/8

PT 3/4

PT 7/8

| m| |TPs 0 |z002/02/26 |20:17:15

NOMINAL DIAMETER ? |

SELECT

D736P0080E
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4 PROGRAM CREATION

This chapter only describes the functions of the various units to be created using the
MAZATROL program creation procedures which are discussed in Part 1; data-setting
procedures are not described here.

As discussed previously in Part 1, Section 4-4, “Creation of Simple Programs,” programming will
use an interactive method in which you are to enter and set necessary data with the numeric
keys or menu keys in accordance with the messages displayed on the CRT screen. Carefully
read the description of functions that is given here. You will then be able to carry out operations
easily. If you find part of the description unclear, then use the window functions that will give you
detailed information on operations, or see the description of operations given in Part 1.

4-1 Common Unit

This concerns the unit which is always set at the head of the program at the time of the
programming.

Data for the common unit are set on the PROGRAM display in creating mode.

When creating a new program, only the common unit line shown below is displayed on the upper
part of the screen.

1. Data setting in the common unit

H736P2D010E

Two modes for creating the common unit are provided: the “workpiece scheme” and the “initial-
point scheme.”

By selecting either creating mode, the tool path between units, such as for “from face milling to
drilling”, is dertermined automatically according to the data entered in the common unit.

The data items to be set differ according to the selected creating mode.

Workpiece scheme (MILLING & TURN.)

Since the shape of the workpiece is to be specified in cylindrical form, the connection path
between units moves along the outside of the workpiece.

Select the workpiece scheme to machine more than one face of the workpiece or to perform the
machining operations that include turning.

UNo.  MAT TYPE OD-MAX  ID-MN LENGTH WORK FACE ATC MODE RPM
0 O M LL&TURN. O O O O O O

Initial-point scheme (ONLY MILLING)

Since a Z-axial position at which the tool does not interfere with the workpiece or jigs is to be
specified as an initial point, the connection path between units moves away to that position.

The initial-point scheme is suitable for milling one face of the workpiece.

This scheme allows multiple workpieces of the same type to be machined repeatedly.

UNo. MAT TYPE INITIAL-Z ATC MODE MULTI MODE MULTI FLAG PITCH X PITCHY
0 O ONLY M LL. O O O O O O
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Cursor position Entering
MAT Specify the material of the workpiece using the menu key to perform the automatic determination of the
cutting conditions.
The names of workpiece materials in the menu are the same as those which are listed on the CUTTING
CONDITION (W.-MAT./T.-MAT.) display.
Also, these names of workpiece materials are already registered in the system and they are MAZAK-
recommended ones.
To register new workpiece material names, refer to Section 8-1, “CUTTING CONDITION (W.-MAT./T.-
MAT.) Display,” of the relevant Operating Manual.
Example:
CST | RN|DUCT | Rj CBN STL|ALY STL|[STNLESS|ALUM NUM|L. C. STL|AL CAST| >>> ‘
TYPE Select the mode for creating the common unit either “workpiece scheme(MILLING & TURN.)” or the
“initial-point scheme (ONLY MILLING).”
When creating a new program, MILLING & TURN. mode is selected automatically.
OD- MAX, Set the maximum outside diameter, minimum inside diameter, and maximum length, respectively, of the
ID-MN, workpiece.
LENGTH
P |
]
|
OD-MAX iy OD-MAX
2 Program b~ Program
zero-point J. zero-point]
ID-MIN A ID-MIN A
LENGTH | P LENGTH |
Round bar materials Molded materials
T4P017
Set the workpiece length, including the edge protrusion (edge section to be cut), in item [4].
WORK FACE Set the length of the workpiece edge protrusion in the Z-axis direction.
Protrusion
Program zero-point
LENGTH WORK IFACE
L]
T4P019
The workpiece edge protrusion refers to a section to be cut during an edge-machining unit (FACING).
For units other than edge-machining unit, the protrusion is not regarded as part of the workpiece.
Therefore, if the workpiece edge is to be cut (that is, if a value other than 0 is set for this item), an edge-
machining unit must be selected before selecting an unit involving other machining operations.
Either O or a plus value must always be set for this item.
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Cursor position

Entering

ATC MODE

Specify the mode of movement from the initial point to the ATC position at the time of ATC.

<Independent movement on each axis: 0> <Simultaneous movement on all axes: 1>

ATC ATC

position | position \

—

Initial point Initial point

Simultaneous movement on X, Y

Movement on Z axis only, then X and 7 axes

movement on X and Y axes
M3P078

The data of the ATC MODE are only valid in the related program. Consequently, during the execution of
the sub-program, the movement is done in conformity with the data entered in the ATC MODE in the sub-
program.

Note: In the case of designation of 1 (simultaneous movement), check that the tool does not interfere
with the workpiece or with the fastening device of the workpiece.

If the maximum spindle speed is to be limited, set that maximum value. Data does not need be set if the
spindle speed is permitted to reach the maximum value provided for in the specifications.
This data has no relation to the milling axial velocity.

Note: For an X-axial tool-tip position over OD-MAX or under ID-MIN (both specified in the common unit),
constant cutting speed control will opportunely be relieved by the constant spindle speed control
for extra-workpiece area and the spindle will rotate at the speed calculated for the position of OD-
MAX or ID-MIN.

The spindle speed for this area is downwards
limited to the value calculated for OD-MAX.

OD-MAX

¢ } ID-MIN

f

The spindle speed for this area is upwards
limited to the value calculated for ID-MIN.

* Constant peripheral (cutting) speed control is cancelled for extra-
workpiece area in order to reduce the machining time.

I'NITI AL- Z

Specify the position on the Z-axis (Z plane) as an absolute value from the workpiece zero-point in order to
prevent interference of the tool edge with the workpiece or a fastening device in case of movement on the
X- and Y-axes. Without specification, an alarm will be displayed.

These data will be used in the same way in the case of the use of the auxiliary coordinates system.
In automatic operating mode, this height is taken into consideration for the positioning of the tool.

A~

- (/Dl d % Initial point Z

—a_

Workpiece zero-point

A

L M3PO77
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Cursor position

Entering

MULTI MODE

Specify the multi-workpiece machining mode.

- MULTI OFF: Ordinary machining (machining of one workpiece)
- MULTI 5 02: Machining of several workpieces (for machining with reference to jig)
- OFFSET TYPE: Machining of several workpieces deviated arbitrarily

OFFSET

MULTI MULTI
OFF 52 TYPE

(1) MULTI 52
When pressing the menu key MULTI 5 02, enter data in the columns MULTI FLAG, PITCH-X and
PITCH-Y with numeric keys and press the input key.

(2) OFFSET TYPE
By fixing the amount of X, Y offset for each workpiece, it is possible to machine the workpieces
arranged in arbitrary positions. Therefore, unlike the case of MULTI 5 02, there are no restrictions
that the workpieces must be arranged in an equidistant manner or in 2 rows/5 rows.
Press the menu key OFFSET TYPE and enter each coordinate as offset data of the common unit, as
an amount of offset with relation to the programmed workpiece zero-point.

UNo.  MAT TYPE INITIAL-Z ATC MODE MULTI MODE MULTI FLAG Pl TCH X Pl TCH Y
0 BN STL ONLY M LL 50 0 OFFSET TYPE * * *
OFS X Y th z
1 X1 Y, thy Z
2 Xa Y, th, Zs
3 Xs Ys ths Zs

1 1 1 1 1

It is possible to set a maximum of 10 OFS numbers.

The relation between the position of the workpiece and the coordinates is as follows:

-Caseofth=0

Y direction

x3 A 3
Y
2 Y3
h 4 -

=N Workpiece zero-point (WPC) X direction M3P079

- Case of designation of th

y

M3P080
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Cursor position Entering

MULTI FLAG Specify the execution or non-execution of the machining for each workpiece in case of MULTI 5[2.
Non-execution ...........cccec..... 0
Execution ........cccooveiieninnnn. 1

A maximum of 10 identical workpieces can be machined with only one program.

The relation of the value of 10 figures in the MULTI FLAG column and the workpiece positions is as

follows:
MULTI MODE MULTI FLAG PITCH-X PITCH-Y
5 0 2 0000O0OO0OO0OO0OOO
S I A A N A
10987654321
[¢] ]
Y direction
— L
X direction M3P081

Example of entering:

Position of workpieces

MULTI FLAG

IE' o o E> [to10101010
Lo Lo Co 0 8 6 4 2

M3P082
PI TCH X Set the pitch in the directions X and Y between the located workpieces in case of MULTI 5[2.
Pl TCH Y
[¢] 2]
Y direction — Reference workpiece
PITCH-Y
'
L/
/ PITCH-X
X direction -
Workpiece zero-point M3P083

The workpieces are arranged with an equal distance of the values PITCH-X, PITCH-Y from the position of
the reference workpiece.

Note: Minus data cannot be entered in the items PITCH-X, -Y.

Note 1: The multi-workpiece machining with the manual program mode unit requires the
absolute position command of the three axes in the first sequence.

Note 2: The M-code specified at the end of the tool sequence is executed in case of the
machining of each workpiece which undergoes multi-workpiece machining.
The M-code entered in the M-code unit is only executed once.

Note 3: In the program containing the multi-workpiece machining, priority function for the same
tool is valid.
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4-2  Fundamental Coordinates System Unit (WPC)

This unit serves to specify the distance from the machine zero-point to the workpiece zero-point.

When data setting for the common unit has been finished, the following menu is displayed for the
next unit setting. If this menu is not displayed, press the menu selector key (key located at the
right of the menu keys) in creating mode.

1. Menu selection

Press the menu key WPC.

PO NT LI NE FACE | TURNI NG| MANUAL WPC OFFSET END SHAPE >>>
MACH- | MACH- | MACH- | PROGRAM CHECK
2. Datasetting in fundamental coordinates system unit
UNo. UNIT ADD. WC X Y th z 4 5
1 WC O O O O O O O O
Note: Instead of “4” or “5”, the axis name is indicated on the NC display.
Cursor position Entering
UNI'T Several fundamental coordinates systems (WPC) can be specified in one program.
They are differentiated each other by their numbers.
Permissible input range (0 to 99)
ADD. WPC Set data in this item only if you are to use additional fundamental coordinate data (coordinates A to
(option) J) and workpiece offset data (G54 to G59), instead of using the normal WPC data.

If data is set, the modal status display of the POSITION display will remain set to G54.1 PO and
external workpiece offsets will not be displayed exactly.

X Enter the X coordinate of the workpiece zero-point in the machine coordinates system.
Permissible input range (0 to £99999.999)

Y Enter the Y coordinate of the workpiece zero-point in the machine coordinates system.
Permissible input range (0 to £99999.999)

th Enter the angle formed by the machine coordinates system and the workpiece coordinates system.
Permissible input range (0 to £999.999)

z Enter the Z coordinate of the workpiece zero-point in the machine coordinates system.
Permissible input range (0 to £99999.999)

4 Enter the 4th axis coordinate of the workpiece zero-point in the machine coordinates system.

For the rotational axis enter the angle of the 4th axis formed by the machine coordinates system and
the workpiece coordinates system.

Permissible input range (0 to £99999.999)
Permissible input range for the rotational axis (0 to £9999.999)

5 Enter 5th axis coordinate of the workpiece zero-point in the machine coordinates system.
For the rotational axis enter the angle of the 5th axis formed by the machine coordinates system and
the workpiece coordinates system.

Permissible input range (0 to £99999.999)
Permissible input range for the rotational axis (0 to £9999.999)

When the cursor is positioned at coordinates, the WPC zero-point can be set to the turning
center by pressing the menu key T.CENTER AUTO.

UNo. UNI'T ADD. WPC X Y th z c
1 WPC- 99 T. CENTER T. CENTER 0 0

Note 1: The modal display value on the POSITION display during the start of the MAZATROL
program is G54.1P0.
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4

3

1.

2.

Note 2: When the “workpiece scheme (MILL& TURN)” is selected in the common unit, set
“WPC-Z" (Z position of the zero-point of the fundamental coordinates system) to the
edge of the workpiece.

The above setting operation is required for NC to identify the Z-axial position of the
workpiece. Thus, the path is created so that the tool does not interfere with the
workpiece.

—I l— wec-z | Machine zero-point

Protrusion

LENGTH (common unit) WORK FACE (common unit)

< »l
>

T4P019’

Index Unit (INDEX)

Select the index unit to control the angle of the desired surface when the machine has a head
index mechanism and an NC rotary table, or a C-axis function.

When the machining priority function for the same tool is to be performed over each face, provide
angle control using the index unit.

Menu selection

Press the menu key INDEX.

C-PONT| GLINE | |NDEX | M CODE SuB MB | WORKPI CE WORKPI CE|  >>>
MACH- | NGMACH- | PROGRAM MEASURE SHAPE
Data setting in indexing unit
UNo. UNIT  TURN PCS X TURN POS Y TURN POS Z ANGLE B ANGLE C
1 I NDEX O O O O O
Cursor position Description

TURN PGS X Enter the X coordinate of the rotating center position on the basis of the machine coordinates
system by means of numeric keys.

Example:

Setting 100 for X COOrdinate............ccovveiiiiiiiiiiiecsce e @ @
Without this entry, axis movement does not take place.

Permissible input range (0 to £99999.999)

TURN PGS Y Enter the Y coordinate of the rotating center position on the basis of the machine coordinates
system by means of numeric keys.
Without this entry, axis movement does not take place.

Permissible input range (0 to £99999.999)

TURN PCS Z Enter the Z coordinate of the rotating center position on the basis of the machine coordinates
system by means of numeric keys.
Without this entry, axis movement does not take place.

Permissible input range (0 to £99999.999)
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Cursor position

Description

ANGLE B

Specifty the index angle for the milling spindle head.

Permissible input range (0 to £99999.999)

When head index angle B is entered and the milling spindle head is tilted, the workpiece coordinate
system for milling (point, line, and/or surface machining) will also incline correspondingly. If the

spindle head is tilted using the index unit, the coordinates in the coordinate system which has
inclined are to be set in subsequent milling program data.

For turning, the workpiece coordinate system will not incline, even when the spindle head is tilted.
Regardless of head index angle B, the X-axis and the Z-axis denote the diametral direction and
longitudinal direction, respectively, of the workpiece.

Example: For INTEGREX H (horizontal type)
If head index angle B = 0 deg

‘ Milling spindle
— head

Workpiece coordinate system

! AN

WPC zero-point

Turning spindle D736P0081

If head index angle B is oblique

X Workpiece coordinate system
z
Y
WPC zero-point
Turning spindle D736P0082

If head index angle B = 90 deg

Milling
spindle
head
Workpiece coordinate system

X
Y
WPC zero-point
Turning spindle D736P0083
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Cursor position Description
ANGLE B If head index angle B = 180 deg (Only for machine specifications with the No. 2 turning spindle)
Milling spindle ‘
head  m—
] . .
| Workpiece coordinate system |
Y
z
WPC zero-point
Main turning spindle No. 2 turning spindle
X D736P0084
ANGLE C Enter the indexing angle of the C-axis.
Without this entry, axis movement does not take place.
Permissible input range (0 to £9999.999)
Note: Enter the angle as an absolute value on the basis of the workpiece coordinates system.

Note:  When either the end unit or the machining unit using the tool follows, the index unit is
executed immediately before the end unit or the machining unit is executed. The index
unit is the unit required for modal data entry for the surface that is to be machined.

If the indexing unit is programmed to be followed by other unit than that mentioned
above, such as an M-code unit, then that unit will be actually executed first.

3. Simultaneous movement of table rotation indexing and of ATC

By entering 1 or 2 to parameter L41, it is possible to perform the simultaneous rotation of the
table and the ATC.

With the parameter L41 = 1, movement to the indexing position, rotation of the table and ATC are
executed simultaneously. With parameter L41 = 2, rotation of the table and ATC are executed
simultaneously after movement to the indexing position.

Note 1: In the case of the simultaneous execution of the rotation of the table and the ATC, it is
possible that the table pivots to a position different from the rotation position specified
by the index unit.

Note 2: With parameter L41 = 1, the entering of data is only possible in the item TURN POS X
of the index unit.
The entering of data for the Y-axis and the Z-axis will cause an alarm.
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4-4  Fundamental Coordinate Shifting Unit (WPC SHIFT)

In the process of programming, the workpiece zero-point can be offset to any position in order to
facilitate the entering of data. In order to do this, it is necessary to select this fundamental
coordinate shifting unit.

1. Menu selection

Press the menu key WPC SHIFT.

SELECT
HEAD

TRANSFER
WORKPI ECE

PROCESS
END

PALLET
CHANGE

WPC
SHI FT

2. Datasetting in fundamental coordinate shifting unit

UNo. UNI T SH FT-X SHI FT-Y SH FT-Z SHFT-C COORD.th M RROR
1 WPCSHI FT O O O O O O
Cursor position Description

Enter the amount of shift from the reference zero-point (WPC) in the X-axial direction to the program
SHI FT- X zero-point.
Permissible input range (0 to £99999.999)

Enter the amount of shift from the reference zero-point (WPC) in the Y-axial direction to the program
SHI FT-Y zero-point.

Permissible input range (0 to £99999.999)

Enter the amount of shift from the reference zero-point (WPC) in the Z-axial direction to the program
SHI FT-Z zero-point.

Permissible input range (0 to £99999.999)

Specify the rotational angle for the C-axis in the workpiece coordinates system.

SHI FT-C o
Permissible input range (0 to £9999.999)
Specify the angle through which the workpiece coordinates system on the X-Y plane after the plane
to be machined has been indexed is to be rotated for returning the coordinate system to the required
GOCRD. th direction for machining.
Permissible input range (0 to £999.999)
Specify the the mirror image of the X-axis existing on the X-Y plane is valid or invalid after the
surface to be machined has been indexed.
This value must be either 0 or 1 (0: X-axis mirror image invalid, 1: Valid).
M RROR To mill the edge of the workpiece by operating the No. 2 turning spindle, the head index angle must

be set to 180 degrees. In this case, since the X-axis faces downward, it can be directed upward
using the X-axis mirror image.

For further details, see the section on the index unit.

Note 1: Specify each shifting stroke in the axial direction of the machine coordinate system.
(When the spindle head is tilted using the index unit, although the workpiece coordinate
system will also incline, each shifting stroke in the axial direction of the machine
coordinate system is to be specified, irrespective of the axial direction in which the
workpiece coordinate system has inclined.)

Note 2: When the fundamental coordinates system unit (WPC) is not assigned, the amount of
shift from the machine zero-point will be used.

Note 3: If the fundamental coordinate shifting unit alone is specified in the MAZATROL
subprogram, the fundamental coordinate shift data within the subprogram will not be
taken over to the main program, even after control has been returned to the main
program. Therefore, specify the fundamental coordinates system unit in the
subprogram as well.
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Note 4:

In an EIA/ISO subprogram, the rotational angle value “COORD.th” on the fundamental
coordinate shifting unit specified in the main program is invalid, as with “th” of the
fundamental coordinates system unit.

Specifying a coordinate system rotate command (G92.5) in the EIA/ISO subprogram is
recommended in that case. For further details, refer to the Programming Manual for
EIA/ISO Programming.

3. Sample program
A sample machining program using the fundamental coordinate shifting unit is shown below.
Workpiece: Material stock @100 x L200
2 drilled holes 10 mm in Unit: mm
30 120, diameter and 20 mm deep
- Zero-point [2]
40 47
80
y
Zero-point [1]
D736P0085

UNo. MAT TYPE OD-MAX I D-M N LENGTH WORK FACE ATC MODE RPM

0 CBN STL M LL&TURN.  100. 200. 0. 0

1 FRM O T. CENTER T. CENTER 0. -500. 0.
UNo. UNI'T TURN POS X TURN PCS Y TURN PCS Z ANGLE B ANGLE C

2 | NDEX 0. 90. 0.
UNo. UNI'T PART CPT- X CPT-Z FI'N- X FIN-Z

3 BAR aut 100. 0. 0.3 0.1
SNo. TOOL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ CSP FR M M

R1 GENERAL QUT 80. A 0 5. L 4 * L 2 * 200 0.3

F2 GENERAL OUT 60. B * * L 4 * 0. 0. 300 0.1
FIG PTN S-CNR SPT- X SPT-Z FPT- X FPT-Z F- CNR ANG RCH
1LIN C 2. * * 80. 40. * \A AL
2 LIN C 2. ¢ L 2 100. 42. L 2 \A AL
UNo. UNI T SHI FT- X SHI FT-Y SHI FT-Z SH FT-C COORD.th M RROR

4  WPCSHI FT 47. 0. - 40. 0. 0. 0
UNo. UNI T D A DEPTH CHWP \ Zero-point [2] The WPC SHIFT unit shifts the zero-point on

5 DR LLING 10. 20. 2 the cylindrical surface of the workpiece.
SNo. TOCL NOM @ No. HOLE- @ HOLE- DEP PRE-DI A PRE-DEP RGH DEPTH C- SP FR M M

1 CIR-DR 20. A 14. * * * 90° CTR-DR 60 0.1

2 DRILL 10. A 10. 20. 0. 100 DRL T 5. 60 0.1
FI G PTN Zz X Y AN1 AN2 T1 T2 FMNPQR

1 LI N 0. 20. 0. 0. * 30. * 0200
UNo. UNI T CONTI . NUMBER ATC X Y Zz B ANGLE

6 END
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4-5 Auxiliary Coordinates System Unit (OFFSET)

In the process of programming, the workpiece zero-point can be offset to any position in order to
facilitate the entering of data. In order to do this, it is necessary to select this auxiliary
coordinates system unit.

1. Menu selection

Press the menu key OFFSET.
PONT | LINE FACE |TURNING
MACH- | NGIMACH- | NGIMACH |

2. Data setting in auxiliary coordinates system unit

SHAPE
CHECK

MANUAL | weC ’CFFSEF’ END o>

PROGRAM

UNo. UNIT U( X) V(Y) D(th) W 2)
1 OFFSET O O O O
Cursor position Entering

Enter the distance of offset from the workpiece zero-point on the X-axis.

U X)
Permissible input range (0 to £99999.999)

Enter the distance of offset from the workpiece zero-point on the Y-axis.

v(Y) o
Permissible input range (0 to £99999.999)

Enter the angle formed by the workpiece coordinates system and the auxiliary coordinates
D(th) system.
Permissible input range (0 to £999.999)

Enter the distance of offset from the workpiece zero-point on the Z-axis.

W2)
Permissible input range (0 to £99999.999)

Note: Specify each shifting stroke in the axial direction of the workpiece coordinate system.
(When the spindle head is tilted using the index unit, the workpiece coordinate system
will also incline, each shifting stroke in the axial direction of the workpiece coordinate
system is to be specified.)

Example:
UNo. UNI T Ux) VYY) Dth) W2
Hole 1 OFFSET  200. 0. 30. 0.
B o
Workpiece
zero-point ~ [4——200
Offset workpiece zero-point
M3P084

The entering of the position of hole 2 with relation to the workpiece zero-point is very complicated.
Offsetting the workpiece zero-point to point P2 makes the programming easy. In order to return
to the workpiece zero-point, enter 0 in the columns U (X), V (Y), D (th), and W (Z).
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4-6

Types of the Machining Unit

The machining unit is available in the following types:

- Point machining unit/ C-axis point machining unit
.............................. used for drilling of holes (Section 4-7/4-19)

- Line machining unit/C-axis line machining unit
.............................. used for a contour machining (Section 4-8/4-20)

.............................. used for machining an area and machining form (Section 4-9)

.............................. used for turning (Section 4-21)

Each machining unit includes tool sequence and shape sequence.

Positions of the initial point and reference point (R

The positions of the initial point and reference point (R) defined in the tool path data of each
machining unit differ as follows according to the selected mode for the common unit:

Creating mode specified in

the Common unit Initial point Reference point/(Safety) clearance
Workpiece scheme Differs according to the specified head index angle.
(MILL&TURN.) See the figure below.
Initial-point scheme Initial point specified in the Point machining unit
(ONLY MILL.) common unit Parameter D41

Line/face machining unit
Parameter E9

When pre-machining is specified, D41/E9 may
be switched to other parameters. For further

details, see the sections on each unit.

The figure below shows the initial point and reference point existing when the selected creating
mode specified in the common unit is the workpiece scheme.

The points are shown below using INTEGREX H (horizontal type) as an example.

- If head index angle B = 0 deg

R-point Initial point

————

TC39 1
< I

—

_TC39

— o —

Material stock specified in
the common unit and first
WPC unit

r

D736P0086
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- If head index angle B = 90 deg

TC37
2 Y_ Initial point

_.
1

1

1

1

ol
_’

—+—Y R-point

— -

r

D736P0087

If head index angle B = 180 deg (Only for machine specifications with the No. 2 turning spindle)

Initial point R-point

r
| TC39_

b o e o -

D736P0088

If head index angle B is oblique

|
TC39 R-point | Initial point

Initial point
P p

L]
1
1
1
1

D736P0089
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4-7  Point Machining Unit

The point machining unit serves to determine the data concerning the machining method and
machining form for the drilling of holes.

The unit includes the tool sequence determining the tool data used and the shape sequence
determining the data concerning the machining dimensions on the drawing.

4-7-1  Types of point machining units

1. Dirilling 2. RGH CBOR machining 3. RGH BCB machining 4. Reaming

NM210-00532 NM210-00533 NM210-00534 NM210-00535
. ) ) 6-(2) Boring of non-through 6-(3) Boring of stepped
5. Tapping 6-(1) Boring of through hole hole through hole

NM210-00536 NM210-00537 NM210-00538 NM210-00539
6-(4) Boring of stepped
non-through hole

7. Back boring 8. Circular milling 9. Counterbore-tapping

NM210-00540 NM210-00541 NM210-00542 NM210-00543

Fig. 4-1 Types of point machining units
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4-7-2

Procedure for selecting point machining unit

(1) Press the menu selector key (key located at the right of the menu keys) to display the
following menu.

SHAPE >>>

MANUAL WPC OFFSET END
CHECK

PROGRAM

PO NT LI NE FACE | TURNING
MACH- | NGMACH- | NGMACH- |

(2) Pressing on the menu key POINT MACH-ING displays the following unit menu.

CBOR TAP

g

DRI LLI NG |RGH CBOR | RGH BCB | REAM NG | TAPPING [ BORING™ | BK CBOR [CIRC ML

Ulyia/m g/ o/E0

(3) Press the appropriate menu key of the desired machining unit.

H  SPD.
DRL. USE

- When the menu key BORING is pressed, the menu of the four following machining sub-
\ units is displayed.

LBCRING BORING | BORING | BORING

O[0/g|F J

Note: For menu item HI SPD DRL. USE refer to Subsection 4-7-4 “Automatic tool
development for cemented carbide drill.”
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4-7-3  Unit data and automatic tool development
1. Drilling unit (DRILLING)
Select this drilling unit for machining of a hole with a drill.
A. Data setting

UNo. UNIT D A DEPTH CHVF
2 DRILLING 999.999 999. 999 99.9

SNo. TOOL NOM ¢ No. HOLE-¢ HOLE-DEP PRE-DIAPRE-DEP RGH DEPTH G SP  FR M M
1 CTR- DR O O * * * 90° CIR-D
2 DRI LL @) O O @) O O @)
3 DRI LL O O O @) O O @)
4 DRI LL O O O O O O O
5 CHAMFER @) O @) O . O

O : The data displayed here are automatically determined by automatic tool development
function.
& : Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum entry value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

DRILLING unit Tool sequence
DIA
; YATYARYAR
AN = = = ==
CHME i DEPTH

i | /

! z

i Centering drill Drill (Drill) (Drill) (Chamfering cutter)

M3P085 M3P086
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns

Centering drill Centering drill is always selected.

A maximum of up to three drills are selected depending on the diameter of the hole.
0.05 < DIA < D8 : One drill is selected.

il D8 < DIA < D9 : Two drills are selected.
D9 < DIA < D10 : Three drills are selected.
Chamfering cutter is not selected in the following cases:
Chamfering cutter DIA + (CHMF x 2) < D2 — D4

CHMF =0

The bold codes represent parameter addresses.

Note: In the following cases the alarm “416 AUTO PROCESS IMPOSSIBLE” will be

displayed.
- DEPTH < CHMF
- DIA<0.05
- D10 < DIA
2. RGH CBOR machining unit (RGH CBOR)
This unit is selected for machining a hole with a counterbore (faced hole).
A. Data setting
UNo. UNIT CB-DI A CB- DEP CHVF BTM D A DEPTH
2 RGH CBOR 999.999 999. 999 99.9 999. 999 999. 999
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR- DR O O . . . 90° CTR-D
2 DRI LL O O O O O O O
3 DRI LL O O O O O O O
4 DRI LL O O O O O O O
5 END MLL O O O O . O
6 CHAMFER O O O O * O

O : The data displayed here are automatically determined by the automatic tool development
function.

& . Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.
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RGH CBOR unit Tool sequence
CB-DIA
! CB-DEP / \ ’ / \ ‘ [\ ‘ / \ ‘ [\ ‘ [\
CHAMF ! DEPTH [ 1 [ 1 [ 1 [ 1 [ 1 [ 1
l
i
|
Centering drill Drill (Drrill) (Drill) End mill (Chamfering
DIA cutter)
M3P087 M3P088
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns

Centering drill Centering drill is always selected.

A maximum of up to three drills are selected depending on the diameter of the hole.
0.05 < DIA < D8 : One drill is selected.

Drill
D8 < DIA < D9 : Two drills are selected.
D9 < DIA < D10 : Three drills are selected.
End mill End mill is always selected.

Chamfering cutter is not selected in the following cases:
Chamfering cutter CHMF =0
DIA + (CB-DEP x 2) = CB-DIA + (CHMF x 2) < D13

The bold codes represent parameter addresses.

Note: In the following cases the alarm “416 AUTO PROCESS IMPOSSIBLE” will be
displayed.
- CB-DIA < DIA
- DEPTH < CB-DEP
- DEPTH < CHMF
- D10 < DIA
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3. RGH BCB machining unit (RGH BCB)

This unit is selected for machining a hole with an inversed faced hole.

A. Data setting

UNo. UNIT CB-Dl A CB- DEP DIA  DEPTH CHVF
2 RGH BCB 999. 999 999. 999 999. 999 999. 999 99.9
SNo.  TOOL NOM @ No. HOLE-@ HOLE-DEP PRE-DIAPRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR O O * * * CTR-D
2 DRI LL O O O O O O O
3 DRI LL O O O O O O O
4 DRI LL O O O O O O O
5  CHAMFER O O O O * O
6 BCK FACE O O O * O * *

O : The data displayed here are automatically determined by the automatic tool development
function.
4 . Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

RGH BCB unit Tool sequence
i T /‘g‘\ /g.\
i
| » NV NN Y ¥
ﬂ : K ] K ] K ] K ] K ] K ]
CHMF : DEPTH L ] L ] L ] L ] L ] L - - ]
i /
| v /
| .| CB-DEP ‘
CB-DIA
Centering drill Drrill (Drill) (Drill) (Chamfering  Back facing
cutter)
M3P089 M3P090
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns

Centering drill Centering drill is always selected.

A maximum of up to three drills are selected depending on the diameter of the hole.
0.05 < DIA < D8 : One drill is selected.
D8 < DIA < D9 : Two drills are selected.
D9 < DIA < D10 : Three drills are selected.

Drill

Chamfering cutter is not selected in the following cases:
DIA + (CHMF x 2) < D2 — D4
DIA + (CHMF x 2) < D13
CHMF =0

Chamfering cutter

Back facing tool Back facing tool is always selected.

The bold codes represent parameter addresses.

Note: In the following cases the alarm “416 AUTO PROCESS IMPOSSIBLE” will be
displayed.
- CB-DIA <DIA
- DEPTH < CB-DEP
- DEPTH < CHMF

- D10 < DIA
4. Reaming unit (REAMING)
Select this unit for performing finish machining with reamer.
In reaming, the content of the tool sequence to be set is different according to the preceding
process.
Case of preceding process = drilling
A. Data setting
UNo. UNIT D A DEPTH CHVF  PRE-REAM CHP
2 REAM NG 999. 999 999. 999 99.9
SNo. TOOL NOM @  No. HOLE-@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR O @) * * * 90° CTR-D
2 DRI LL O O O O O O O
3 DRI LL O O O O O O O
4 DRI LL O O O O O O O
5 CHAMFER O O O O * O
6 CHP VAC * * * * * * * *
7 REAMER O O O * * * ©)

O : The data displayed here are automatically determined by the automatic tool development
function.
& . Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum input value.
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Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

REAMING unit Tool sequence
» » » »
i
S !
DEPTH
CHMF .

| —

| Centering drill Drrill (Drill) (Drill)

|

(Chamfering cutter)  (Chip vacuum) Reamer
M3P091 M3P092
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns
Centering drill Centering drill is always selected.
A maximum of up to three drills are developed depending on the diameter of the hole.
) 0.05 < DIA — D35 < D8 : One drill is selected.
il D8 < DIA — D35 < D9 : Two drills are selected.
D9 < DIA — D35 < D10 : Three drills are selected.
Chamfering cutter is not selected in the following cases:
Chamfering cutter DIA + (CHMF x 2) < D2 — D4
CHMF =0
Chip vacuum Chip vacuum is not selected if chip removal is not required.
Reamer Reamer is always selected.

The bold codes represent parameter addresses.

Note: In the following case the alarm “416 AUTO PROCESS IMPOSSIBLE” will be displayed.
- DEPTH < CHMF
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Case of preceding process = boring

A. Data setting

UNo. UNIT DA DEPTH CHW  PRE-REAM CHP
2 REAM NG 999. 999 999. 999 99.9
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR O O * * * 90° CTR-D
2 DRI LL O O O O O O O
3 DRI LL @) O O O O O O
4 DRI LL O O O O O O O
5 BOR BAR O O O O O O O
6  CHAWFER O O O O * O
7 CHP VAC L 4 * 2 2 * 2 2 L 2
8 REAMER O O O * * * O
O : The data displayed here are automatically determined by automatic tool development
function.
& : Data are not necessary to be set here.
Note 1: The unit data represent the maximum input value.
Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.
REAMING unit Tool sequence
DIA
i » » » »
N T
CHME ! DEPTH
i }
| I |
: Centering drill Drill (Drill) (Drill)
I
Boring (Chamfering cutter)  (Chip vacuum) Reamer
M3P093 M3P094

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B.

Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool

Development patterns

Centering drill

Centering drill is always selected.

A maximum of up to three drills are selected depending on the diameter of the hole.
0.05 < DIA — D36 < D8 : One drilll is selected.

Drill
D8 < DIA — D36 < D9 : Two drills are selected.
D9 < DIA — D36 < D10 : Three drills are selected.
Boring tool Boring tool is always selected.

Chamfering cutter

Chamfering cutter is not selected in the following cases:
DIA + (CHMF x 2) < D2 — D4

CHMF =0
Chip vacuum Chip vacuum is not selected if the chip removal is not required.
Reamer Reamer is always selected.

The bold codes represent the parameter addresses.

Note: In the following case the alarm “416 AUTO PROCESS IMPOSSIBLE" will be displayed.
- DEPTH < CHMF
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Case of preceding process = end mill

A. Data setting

UNo. UNIT DA DEPTH CHWF  PRE-REAM  CHP
2 REAM NG 999. 999 999. 999 99.9
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR O O * * * 90° CTR-D
2 DRI LL O O O O O O O
3 DRI LL O O O O O O O
4 DRI LL O O @) O O O O
5 END MLL O O O O O O
6 END MLL O @) O O @) O
7 CHAMFER O O O O * O
8 CH P VAC * * * * * * * *
9 REAMVER O O O * * * O

O : The data displayed here are automatically determined by the automatic tool development
function.
& : Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

REAMING unit Tool sequence
LA A\ \ ] \ ] \»
i [ ] [ ] [ ] [ ] - -
Ve 5
| DEPTH /
CHMF {
| J 4
| Centering drill Drill (Drill) (Drill) End mill
J
End mill (Chamfering  (Chip vacuum) Reamer
cutter)
M3P095 M3P096
The tools in parentheses ( ) are developed or not developed depending on the particular case.
Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For

data setting in the tool sequence refer to Subsection 4-7-6.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in

the unit.

The machining is executed using the tool sequence data and the unit data is not used

for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns
Centering drill Centering drill is always selected.
A maximum of up to three drills are developed depending on the diameter of the hole.
. 0.05 < DIA — D37 < D8 : One drill is selected.
oril D8 < DIA — D37 < D9 : Two drills are selected.
D9 < DIA — D37 < D10 : Three drills are selected.
End mill Two end mills are selected.
Chamfering cutter is not selected in the following cases:
Chamfering cutter DIA + (CHMF x 2) < D2 — D4
CHMF =0
Chip vacuum Chip vacuum is not selected if the chip removal is not required.
Reamer Reamer is always selected.

Note:

The bold codes represent the parameter addresses.

In the following case the alarm “416 AUTO PROCESS IMPOSSIBLE” will be displayed.
- DEPTH < CHMF

5. Tapping unit (TAPPING)
Select this unit for performing tapping.
A. Data setting
UNo. UNIT NOWH MAJOR-@ PITCH TAP-DEP CHW  CHP
2 TAPPING 999.999  99.9
SNo. TOOL NOM@ No. HOLE-¢ HOLE-DEP PRE-DIA PREEDEP RGH DEPTH GSP FR M M
1 CTR-DR O O * * * 90° CTR-D
2 DRI LL O O O O O O O
3 DRI LL O O O O O O O
4 DRI LL O O O O O O O
5 CHAMFER O O O O * O
6 CH P VAC L 4 * L 4 L 4 * 2 2 L 2
7 TAP O O O O * O O O

O : The data displayed here are automatically determined by the automatic tool development
function.
& . Data are not necessary to be set here.

Note 1:
Note 2:

Note 3:

The unit data represent the maximum input value.

The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

If TAPPING CYCLE menu item is selected for PRE-DIA, there is no need to set data in
PRE-DEP.
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<Setting the nominal diameter of unified screws>

Example: For 3/4-16 unified screws: Press the menu key Q (1/4) QUARTER, and then press

the keys E] E]and in this order.

For 1 1/8-7 unified screws: Press the menu key E (1/8) EIGHTH, and then press the

keys @ [3 and in this order.

<Setting the nominal diameter of pipe screws>

Example: For PT 3/8 screws: Press the menu key E (1/8) EIGHTH, and then press the
keys and in this order.
For PF 1 screws: Press the keys and in this order.
Note 1. The thread depths of PT screws or PS screws are set automatically according to
MAZAK specifications.

Note 2: For planetary tapping, the data to be set for the MAJOR-¢, PITCH, TAP-DEP, and
CHMF, depends on the selected type of tool. Enter the data specified in the
corresponding tool catalogue.

For TAP-DEP, enter the cutting edge length specified in the tool catalogue.
Also, enter the tool-catalogued data for the following data items:

- Enter the catalogued nominal diameter in the tool data item ACT-q.
- Enter the catalogued thread outside diameter in the tool data item ACT-¢.

- Press the FLOATING TAP menu key for selecting “synchronous/asynchronous” as
the type of tapping in the tool data item AUXIL.

- For data set in the tool data item “LENG COMP.”, the NC unit does not function.

Cutting edge length

<["\

Thread outside diameter

Remark: Any given value for tapping can be specified as an auto-set value by editing the
required text file within the hard disk. For details refer to “4-7-5 New tapping auto-
setting scheme.”
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TAPPING unit Tool sequence
MAJOR-¢
S ) ) ’ )
7 0
[
CHME i TAP-DEP
)
o = y
N ]
|
' Centering drill (Drilly (Drill) Drill

M3P098

%‘%‘%

M3P097 (Chamfering cutter)  (Chip vacuum)

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns
Centering drill Centering drill is always selected.
A maximum of up to three tools are selected depending on the diameter of the hole.
Oril 0.05 < Diameter of pre-hole drilling < D8 : One drilll is selected.
D8 < Diameter of pre-hole drilling < D9 : Two drills are selected.
D9 < Diameter of pre-hole drilling < D10 : Three drills are selected.
Chamfering cutter is not selected in the following cases:
Chamfering cutter Diameter of hole + (CHMF x 2) < D2 — D4
CHMF =0
Chip vacuum Chip vacuum is not selected if the chip removal is not required.
Tap Tap is always selected.

The bold codes represent the parameter addresses.
Note: In the following cases the alarm “416 AUTO PROCESS IMPOSSIBLE” will be
displayed.
- TAP-DEP < CHMF
- Case of designation of threading other than the JIS standard threading (however, this
can be used for forced insertion).
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6. Boring unit (BORING)

The boring has the four units as the through hole boring, non-through hole boring, stepped
through hole boring and stepped non-through hole boring.

Through hole boring unit (BORING T1)

Select this unit for performing through-hole boring.

A. Data setting

UNo. UNIT DA DEPTH CHVF WAL
2 BORE T1 999.999 999. 999 99.9
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR O O * * * 90° CTR-D
2 DRI LL O O O O O @) O
3 END MLL O O O O O O
4 BOR BAR O O O O O O O
5 BOR BAR O O O O O O O
6 CHAMFER O O O O * O
7 BOR BAR O O O O O O O

O : The data displayed here are automatically determined by the automatic tool development
function.
& : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

BORING T1 unit Tool sequence
DIA
.
N f » » » »
CHMFL 1 DEPTH
| l
|
Centering drill Drill (End mill) Borin
M3P099 (Boring) (Chamfering cutter) (Boring) M3P100
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B.

Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool

Development patterns

Centering drill

Centering drill is always selected.

Drill Drilll is always selected.
) End mill is not selected in the following case:
End mill
DIA-6.0<D8
A maximum of up to three boring tools is selected depending on the wall roughness.
) Wall roughness =1, 2 : One boring tool is selected.
Boring tool

Wall roughness = 3, 4 : Two boring tools are selected.

Wall roughness =5, 6, 7, 8, 9 : Three boring tools are selected.

Chamfering cutter

Chamfering cutter is not selected in the following case:
CHMF =0

The bold codes represent the parameter addresses.

Note: In the following cases the alarm “416 AUTO PROCESS IMPOSSIBLE” will be

displayed.

- Diameter of faced hole < DIA

DEPTH < Depth of faced hole
DEPTH < CHMF
- DIA<6.0
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Non-through hole boring unit (BORING S1)

Select this unit for performing boring of non-through holes.

A. Data setting

UNo.

SNo.

~N o g~ W N e

UNIT DI A DEPTH CHW  BTM WAL PRE-DIA
BORE S1 999.999 999. 999 99.9 999. 999
TOOL NOM @  No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
CTR- DR O O * * * 90° CTRD
DRI LL O O O O O O O
END M LL @) O O O O O
BOR BAR O O O O O O O
BOR BAR O O O O O O O
CHAMFER O O O O * O
BOR BAR O O O O O O O

O : The data displayed here are automatically determined by the automatic tool development
function.
& : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

BORING S1 unit Tool sequence

CHMF

B AR YARYAR
| DEITH
5 !

I
v Centering drill Drill (End mill) Boring

Y

(Boring) (Chamfering cutter) (Boring)

M3P101 M3P100

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B.

Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool

Development patterns

Centering drill

Centering drill is always selected.

Drill

Drill is always selected.

End mill

End mill is not selected if the following three conditions are fulfilled:
DIA -6.0< D8
10.0 < PRE-DIA
DIA — PRE-DIA £ 6.0

Boring tool

A maximum of up to three boring tools are selected according to the wall roughness.
Wall roughness =1, 2 : One boring tool is selected.
Wall roughness = 3, 4 : Two boring tools are selected.

Wall roughness =5, 6, 7, 8, 9 : Three boring tools are selected.

Chamfering cutter

Chamfering cutter is not selected in the following case:
CHMF =0

The bold codes represent the parameter addresses.

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- DIA < PRE-DIA

- DIA<6.0

- DEPTH < CHMF
- PRE-DIA =0 - Depth of hole < (A/3.328558 + D12)

PRE-DIA # 0 — Depth of hole < (A — PRE-DIA)/3.328558

DIA — 6.0 (in case of DIA — 6.0 < D8)

A

D8 (in case of D8 < DIA - 6.0)
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Stepped through hole boring unit (BORING T2)

Select this unit for performing stepped through hole boring.

A. Data setting

UNo. UNIT CB-DA CB- DEP CHW BTM WAL DA DEPTH CHWF WAL
2 BORE T2 999.999 999. 999 99.9 999.999  999. 999 99.9
SNo.  TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH CGSP FR M M
1 CIRDR O O * * * 90° CTRD
2 DRI LL O O O O O O O
3 END MLL O O O O O O
4 END MLL O O O O O O
5 BOR BAR O O O O O O O
6 BOR BAR O O O O O O O
7 BOR BAR O O O O O O O
8 BOR BAR O O O O O O O
9  CHAMFER O O O O * O
10 CHAMFER O O O O * O
11 BOR BAR O O O O O O O
12 BOR BAR O O O O O O O
O : The data displayed here are automatically determined by the automatic tool development
function.
& : Data are not necessary to be set here.
Note 1: The unit data represent the maximum input value.
Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.
BORING T2 unit Tool sequence
CB-DIA
; CB-DEP [\ [\ [\ [\ [\
l
i L 1] ‘ L 1] ‘ L 1] ‘ L 1] ‘ I 1 ‘ L 1] ‘
CHMF i II .I II . .I II . - .I II, ,.I II N N II II . . .I
ﬂ . DEPTH ’
CHMF | | v ‘
i {
DIA Centering drill Drill End mill (End mill) Boring (Boring)
Boring (Boring) (Chamfering (Chamfering (Boring) (Boring)
M3P102 cutter) cutter) M3P103
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns
Centering drill Centering drill is always selected.
Drill Drill is always selected.

A maximum of up to two end mills are selected depending on the diameter of the hole.
End mill 0 <DIA-6.0 <D8: One end mill is selected.
D8 < DIA — 6.0 £ 999.999: Two end mills are selected.

A maximum of up to three boring tools are selected depending on the wall roughness of the
hole and depending on the wall roughness of the large hole, respectively.

Wall roughness of hole = 1, 2 : One boring tool is selected.

Wall roughness of hole = 3, 4 : Two boring tools are selected.

Boring tool Wall roughness of hole =5, 6, 7, 8, 9 : Three boring tools are selected.

Wall roughness of large hole = 1, 2 : One boring tool is selected.
Wall roughness of large hole = 3, 4 : Two boring tools are selected.

Wall roughness of large hole =5, 6, 7, 8, 9 : Three boring tools are selected.

The bold codes represent the parameter addresses.

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- CB-DEP < CHMF (CB)
- CB-DIA < DIA
- (CB-DIA - DIA)/2 < CHMF

DEPTH — CB-DEP < CHMF

- DIA<6.0
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Stepped non-through hole boring unit (BORING S2)

Select this unit for performing stepped non-through boring.

A. Data setting
UNo. UNIT CB-DA CB- DEP CHWW BTM WAL PREEDIA DIA DEPTH CHWF BTM WAL
2 BORE S2 999.999 999.999  99.9 999. 999 999. 999999. 999
SNo.  TOOL NOV@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH CGSP FR M M
1 CTR-DR O O . . . 90° CTR-D
2 DRI LL O O O O O O .
3 END MLL O O O O O O
4 END MLL O O O O O O
5 BOR BAR O O O O O O O
6 BOR BAR O O O O O O O
7  BOR BAR O O O O O O O
8 BOR BAR O O O O O O O
9  CHAMFER O O O O * O
10 CHAMFER O O O O . O
11  BOR BAR O O O O O O O
12 BOR BAR O O O O O O O

O : The data displayed here are automatically determined by the automatic tool development
function.
& : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data

setting in t

he tool sequence refer to Subsection 4-7-6.

BORING S2 unit

Tool sequence

CB-DIA

CB-DEP

CHMF

CHMF

1

DEPTH

v

]
LLJ—— PRE-DIA

ESESSSS

/‘9‘\ i/g\ » /‘Q‘\ » /g\ *f\_* /Q‘\.‘
vl ygll

Centering drill DnH End mill (End mill) Boring (Boring)
DIA /g\
, A NAMATYATYA
Boring (Boring) (Chaﬁrng (Chﬁ?erng (Boring) (Boring)
M3P104 cutter) cutter) M3P105
The tools in parentheses ( ) are developed or not developed depending on the particular case.
Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For

data setting in the tool sequence refer to Subsection 4-7-6.
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B.

Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool

Development patterns

Centering drill

Centering drill is always selected.

Drill

Drill is always selected.

End mill

A maximum of up to two end mills are selected depending on the diameter of the hole.
0<DIA-6.0<D8, 10.0 < PRE-DIA and (DIA — PRE-DIA) < 6.0: One end mill is selected.
D8 < DIA — 6.0 £ 999.999: Two end mills are selected.

Boring tool

A maximum of up to three boring tools are selected depending on the wall roughness of the
hole and depending on the wall roughness of the large hole, respectively.

Wall roughness of hole = 1, 2 : One boring tool is selected.
Wall roughness of hole = 3, 4 : Two boring tools are selected.
Wall roughness of hole =5, 6, 7, 8, 9 : Three boring tools are selected.

Wall roughness of large hole = 1, 2 : One boring tool is selected.
Wall roughness of large hole = 3, 4 : Two boring tools are selected.
Wall roughness of large hole = 5, 6, 7, 8, 9 : Three boring tools are selected.

Chamfering cutter

Chamfering cutter is not selected when the following two conditions are fulfilled:
CHMF =0
CHMF (CB) =0

The bold codes represent the parameter addresses.

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- CB-DIA <DIA
- DIA < PRE-DIA
- DEPTH < CB-DEP
- CB-DEP < CHMF (CB)
- (CB-DIA - DIA)/2 < CHMF

-B<0

(DEPTH — CB-DEP) < CHMF (CB)
- DIA<6.0
DEPTH < CHMF

DIA — 6.0 (in case of DIA — 6.0 < D8)

D8 (in case of D8 < DIA - 6.0)

DEPTH — A/3.328558 — D12 (in case of CB-DEP = 0)

DEPTH — (A — PRE-DIA)/3.328558 (in case of PRE-DIA # 0)

DIA — 6.0 (in case of DIA — 6.0 < D8)

D8 (in case of D8 < DIA - 6.0
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7. Back boring unit (BK-CBORE)

Select this unit for performing back boring.

A. Data setting

UNo. UNIT D A DEPTH BTM WAL PRE-DIA PRE- DEP CHVF WAL
2  BK-CBORE 999.999 999. 999 999.999 999. 999 99.9
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR- DR O O . . . 90° CTR-D
2 DRI LL O O O O O O O
3 END MLL O O O O O O
4 BOR BAR O O O O O O O
5 BOR BAR O O O O O O O
6 CHAMFER O O O O * O
7 B-B BAR O O O O O O O
8 B-B BAR O O O O O O O
9 B-B BAR O O O O O O O
10 B-B BAR O O O O O O O
11  B-B BAR O O O O O O O
12 B-B BAR O O O O O O O
13 BOR BAR O O O O O O O
14 B-B BAR O O O O O O O

O : The data displayed here are automatically determined by the automatic tool development
function.
4 . Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

BK-CBOR unit Tool sequence
PRE-DIA ’ \ , \ , \ ’ \ , \ , \ ’ \
i II .I II .I II .I II .I II .I II .I II .I
ﬂ i L ] L —r 1] L - - 1] L - - ] L - - 1] L ] L ]
| -
CHME i PRE-DEP
| A
|
i y Centering Drill (End mill) Boring (Boring) (Chamfering Back
i DEPTH drill cutter) boring
(Back (Back (Back (Back (Back Borin (Back
M3P106 boring) boring) boring) boring) boring) ¢ 9 boring) M3P107
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.

4-37



PROGRAM CREATION

B.

Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool

Development patterns

Centering drill

Centering drill is always selected.

Drill Drill is always selected.
End mill is not selected in the following case:
End mill
PRE-DIA - 6.0 < D8
A maximum of up to three boring tools are developed depending on the wall roughness.
Wall roughness of pre-hole = 1, 2 : One boring tool (Roughing) is selected.
Boring tool Wall roughness of pre-hole = 3, 4 : Two boring tools (Roughing, semi-finishing) are

selected.

Wall roughness of pre-hole =5, 6, 7, 8, 9 : Three boring tools (Roughing, semi-finishing,
finishing) are selected.

Chamfering cutter

Chamfering cutter is not selected in the following case:
CHMF =0

Back boring tool

A maximum of up to five back boring tools are selected according to the value of N (See
Note below.)

N =2 : Two back boring tools are selected.
N = 3 : Three back boring tools are selected.
N =4 : Four back boring tools are selected.

N =5 : Five back boring tools are selected.

Back boring tool

(Semi-finishing, finishing)

A maximum of up to two back boring tools are selected depending on the wall roughness.
Wall roughness of hole = 1, 2 : Not developed.
Wall roughness of hole = 3, 4 : One back boring tool (Semi-finishing) is selected.

Wall roughness of hole =5, 6, 7, 8, 9 : Two back boring tools (Semi-finishing, finishing)
are selected.

The bold codes represent the parameter addresses.

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- DIA < PRE-DIA
- PRE-DEP < DEPTH

- 5<N

PRE-DEP < CHMF
PRE-DEP < DIA/2

The value N is determined by the roughness and the number of times of back boring.

(DBBL — DP) . .
N = 5 (Decimal fractions are rounded off.)
Wall roughness of hole DBBL Wall roughness of pre-hole DP
1,2 DIA 1,2,3,4 PRE-DIA
3,4 DIA-1.0 5,6,7,8,9, PRE-DIA-1.5
56,7,8,9 DIA-15
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8. Circular milling unit (CIRC MIL)
Select this unit for performing drilling with the end mill.
According to the set value in item TORNA., one of the following three machining patterns is
selected.
TORNA.: O.evveeee circular milling cycle
i circular tornado milling cycle
2 s precision rapid boring tornado cycle
However, the function TORNA. 2 (precision rapid boring tornado cycle) requires the shape
correction option and the MAZAK precision rapid boring tornado option.
Circular milling cycle
A. Data setting
UNo. UNIT TORNA D A DEPTH CHVF BTM PRE-DIA CHWF PI TCHL Pl TCH2
2 CGORCML 0  999.999 999. 999 99.9 9 999.999 99.9 * *
SNo.  TOOL NOM@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 END MLL 0 o) e} o) 0 o}
2 CHAWFER 0 o) o) o) * o)
3 CHAWFER o) o) o o) * o

O : The data displayed here are automatically determined by the automatic tool development
function.
4 . Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value (except for TORNA.).

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

CIRC MIL unit Tool sequence
’ DIA

i

K

/ I DEPTH ‘ ’

CHMF t v
|
CHMF |

—

PRE-DIA
End mill (Chamfering cutter) (Chamfering cutter)

M3P108 M3P109

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns

End mill End mill is always selected.

Chamfering cutter is not selected under the following two conditions:
Chamfering cutter CHMF =0
CHMF (pre-hole) =0

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- DIA < PRE-DIA
- DEPTH < CHMF
- (DIA — PRE-DIA)/2 < CHMF (pre-hole)

Circular tornado milling cycle

A. Data setting

UNo. UNIT TORNA. DI A DEPTH CHWF BTM  PRE-DIA CHW PI TCHL PI TCH2
2 CRCML 1 999. 999 999. 999 99.9 9 2 L 2 999. 999 999. 999
SNo. TOOL NOM ¢ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH CGSP FR M M
1 END MLL ©) ©) @) ©) ©) ©)

O : The data displayed here are automatically determined by the automatic tool development
function.
4 . Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value (except for TORNA.).

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

CIRC MIL unit Tool sequence

_%_ PITCH1
+

-

/ T PITCH2

DEPTH End mill
(Thread mill)

CHMF

D735P0063 D735P0064
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns

End mill End mill is always selected.

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- DIA < PRE-DIA
- DEPTH < CHMF
- (DIA — PRE-DIA)/2 < CHMF (pre-hole)

Precision rapid boring tornado cycle

A. Data setting

UNo. UNIT  TORNA DA DEPTH CHVF BTM PRE-DIA CHW Pl TCHL Pl TCH2
2 CGRCML 2 999. 999 999. 999 99.9 9 999.999 99.9 999.999  999. 999
SNo. TOCOL NOM¢@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH CGSP FR M M
1 END MLL ©) @) (@) ©) @) (@)

O : The data displayed here are automatically determined by the automatic tool development
function.

& : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value (except for TORNA.).

Note 2: To set 2 for the unit data item TORNA., the shape correction option and the MAZAK
precision rapid boring tornado option are required.

Note 3: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

CIRC MIL unit Tool sequence

DIA

A

4 I PITCHL
y

v} PITCH2

CHMF

End mill

D735P0071
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool Development patterns

End mill End mill is aways selected.

9. Counterbore-tapping unit (CBOR-TAP)

Select this unit for machining a tapped hole with a counterbore (faced hole).

A. Data setting

UNo. UNI'T NOv MAJCOR- @ PITCH TAP-DEP CHW CB-DIA CB-DEP CHW BTM CHP
CBOR- TAP L] L1 999.999 99.9 999.999 999.999 99.9
TOOL NOM- @  No. HOLE- @ HOLE-DEP PRE-DIA PRE-DEP RCH DEPTH GSP FR M M
CTR-DR @) * 90° CTR-D
DRI LL O @)
DRI LL O
DRI LL ©)
END M LL
CHAVFER
CHAMFER
CH P VAC
TAP O

(02}
_gm

© ® N O g A~ W N Rk
O € OO O OO0 OO
O € OO O O OO
O € O OO O OO ¢
¢ ¢ OO OO OO ¢
O & ¢ ¢ OO OO
O € O OO OO

O : The data displayed here are automatically determined by the automatic tool development
function.
& . Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.

Remark: Any given value for tapping can be specified as an auto-set value by editing the
required text file within the hard disk. For details refer to “4-7-5 New tapping auto-
setting scheme.”
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CBOR-TAP unit Tool sequence
CB-DIA
- Iy pEnp pEuy yuny yun
/ I CB_DEP L ] L —r ] L ] L 1] L - - 1]
- : 4
CHMI + A ’
D 1 TAP-DEP
CHMF . ’
. {
: Centering Drill (Drilr) (Drilr) End mill
drill
- o E E E
(Chamfering (Chamfering (Chip vacuum) Tap
M3P110 cutter) cutter) M3P111
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-7-6.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

<Development patterns>

Tool

Development patterns

Centering drill

Centering drill is always selected.

Drill

A maximum of up to three drills are selected depending on the diameter of the hole.
0.05 < DIA < D8 : One drilll is selected.
D8 < DIA < D9 : Two drills are selected.
D9 < DIA < D10 : Three drills are selected.

Chamfering cutter

Chamfering cutter is not selected in the following cases:
CHMF (faced hole) =0
CHMF (threaded hole) =0

Chip vacuum

Chip vacuum is not selected if the removal of chips is not performed.

The bold codes represent the parameter addresses.

Note: The alarm “416 AUTO PROCESS IMPOSSIBLE” is given in the following cases:
- CB-DIA < MAJOR-¢
- (CB-DIA — MAJOR-@)/2 < CHMF (threaded hole)
- PRE-DEP < CHMF (faced hole)
- TAP-DEP < CHMF (threaded hole)
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4-7-4  Automatic tool development for cemented carbide drill

Subsection 4-7-3 describes automatic tool development for drilling using high speed steel drills.

Automatic tool development for cemented carbide drills is described below. This function allows

machining time and programming time to be reduced. Before using this function, thoroughly

understand its usage, since mis-use causes tool damage.

After point-machining unit selection, the following menu is displayed. Press the menu key HI

SPD DRL. USE to make the menu function valid (reverse the display status of the menu item)

before selecting a unit. Automatic tool development for cemented carbide drills will occur for the

tool sequence:

DRI LLI NG |RGH CBOR | RGH BCB | REAM NG | TAPPI NG [ BORI NG’ BK CBOR |CIRC M L CBORTAP

U|Y|a| 0|8 |0 |E|O@|F rme=
Automatic tool development for drilling with cemented carbide drills can be used for all the point-
machining units. In the following description this function is explained using a drill unit as an
example.
UNo. UNIT DI A DEPTH CHVF
2  DRILLING 999.999 999. 999 99.9
SNo. TOOL NOM@ No. HOLE-¢ HOLE-DEP PRE-DIAPRE-DEP RGH DEPTH GSP FR M M
1 DRI LL @) o o) o o) o
2 CHAWFER o} e} 0 o} 0 . o}

1) Centering drill data for machining a center hole is not developed automatically.

2) Dirilling cycle is developed at RGH in the drilling tool sequence, irrespective of the hole
depth.

3) Only one drill data is developed automatically, even for a large hole diameter.

4) When the hole diameter is larger than the value of parameter D2 (nominal diameter of a
centering drill), chamfering cutter data is developed automatically. Tool data for chamfering
with a centering drill is developed automatically for a hole diameter (DIA) smaller than or
equal to the value of parameter D2 (nominal diameter of a centering drill).

UNo. UNIT DI A DEPTH CHVF
2  DRILLING 999.999 999. 999 99.9

SNo. TOOL NOM@ No. HOLE-¢ HOLE-DEP PRE-DIAPRE-DEP RGH DEPTH GSP FR M M
1 DRI LL o} O o) e} 0 DRL O
2 CTR- DR o} o . . . 90° CTR-D

O : The data displayed here are automatically determined by automatic tool development
function.

4 . Data are not necessary to be set here.

Note 1. The data of the unit represent the maximum entry value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-7-6.
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4-7-5  New tapping auto-setting scheme

Any given value for tapping with the tapping unit/counterbore-tapping unit can be specified as an
auto-set value by editing the required text file within the hard disk. (New tapping auto-setting
scheme)

The items corresponding to the new tapping auto-setting scheme are listed below.

O: New tapping auto-setting scheme applicable
—: New tapping auto-setting scheme inapplicable

Type of thread to be Tapping/Counterbore-tapping unit/Tapping in turning mode
tapped MAJOR-¢ PITCH TAP-DEP PRE-DIA PRE-DEP
Metric thread — — — O —
Unified thread — — — O —
Pipe thread (PT) @) O O (@) @)
Pipe thread (PF) O O — O —
Pipe thread (PS) O O O (@) @)

1. Tapping for metric thread/unified thread

In the case of tapping for metric thread/unified thread, the new tapping auto-setting scheme is
valid only when parameter D95 is set as follows:

D95 bit 2 = 0: The text file is invalid and tapping for metric thread is subject to the conventional
auto-setting scheme.

= 1. The text file is valid and tapping for metric thread is subject to auto-setting based
on editing.

D95 bit 1 = 0: The text file is invalid and tapping for unified thread is subject to the conventional
auto-setting scheme.

= 1: The text file is valid and tapping for unified thread is subject to auto-setting based
on editing.

The text file format, the text data items, and the editing procedure are shown below.

A. Text file format

(M

PRE_DI A 1=8000 ; <ML> Di aneter of Prehol e(1/10000mm ~  Pre-hole diameter
PRE_DI A 2=9000 ; <ML. 1> Di ameter of Prehol e(1/10000m) ~  Pre-hole diameter
[UN

PRE_DI A 1=15000; <No. 1- 64UN> Di aneter of Prehol e(1/10000m) [  Pre-hole diameter
PRE_DI A 2=18000; <No. 2- 56UN> Di aneter of Prehol e(1/10000m) [  Pre-hole diameter

B. Text dataitems

- Pre-hole diameter (Setting unit: /10000 mm)
This item denotes the auto-setting values for NOM-¢@ and HOLE-@ in the last drill tool sequence
whose automatic tool development will be conducted for the tapping unit/counterbore-tapping
unit.
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C.

D.

Editing procedure

(1) Click the Start button and select “Programs” from the Start menu option. Then click
“Explorer.”

(2) After copying “TapPrDia.org” (an auto-setting model file for metric thread/unified thread
tapping) within the “C:\nm64mdata” directory into this directory, change the file name to
“TapPrDia.txt.”

(3) Open “TapPrDia.txt” using a commercially available editor.

(4) Edit the file seeing the above description of “Text file format” and “Text data items” and
taking notice of each data unit. An example of editing is shown below.

Note 1:

If data is not entered correctly, alarm “419 AUTO TAP PROCESS IMPOSSIBLE”

will be displayed when auto-setting is executed.

Enter data within the following range:

Item Keyword Input unit Minimum value Maximum value

Pre-hole diameter PRE_DIA 1/10000 mm 1000 9999000

Note 2:

Note 3:

Note 4.

Enter integral decimal numbers.

For this item always enter “0” as the least two significant digits (that is, the last two
digits).

Even within the above data range, the particular combination of data settings in
each item may display an asterisk (O to indicate that the amount of chamfering
cannot be calculated. In such a case, to ensure that the amount of chamfering will
be calculated properly, enter data in each item so that the calculation results in the
following calculation expressions range from “0” to “99.9":

[If parameter D44 is set to “0]

(Chamfering) = {(Tap outside diameter) + (Thread pitch) x 2 — (Prehole diameter)}/2
[If parameter D44 is set to “1” (M32 scheme)]

(Chamfering) = {(Tap outside diameter) — (Prehole diameter)}/2

Even when data within the above data range is entered, particular data settings in
parameter D8 to D10 display alarm “416 AUTO PROCESS IMPOSSIBLE" during
automatic tool development. (For paramter D8 to D10 refer to the Parameter List.)

Entered prehole diameter value has its respective last two digits cut away.

(5) After editing the file, execute “Overwrite & Save.”

(6) Close “Explorer.”

Example of editing

For “M1 tapping”, proceed as follows to auto-set 0.7 mm as the prehole diameter:

(1) Open the text file “TapPrDia.txt”.

(2) Move the cursor to the masked item shown below and then edit data in the
required units. Do not edit other items.

(M
PRE_DI A_1=7000 ; <ML> Di aneter of Prehol e( 1/ 10000nM)

PRE DI A 2=9000 ; <ML. 1> Di aneter of Prehol e(1/10000m)
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Note 1:

Note 2:

Note 3:
Note 4:
Note 5:

Since the default settings of the text file data conform to the conventional scheme,
auto-set data cannot be modified by merely changing the value of bit 1 or bit 2 in the
D95 parameter.

When modifying the metric thread/unified thread tapping auto-set data, the user itself
needs to edit and manage the text file.

After text file editing, the new data is incorporated into the auto-set data immediately.
Even for inch specifications, assign data in units of /10000 mm to the text file.

Since auto-set data having an assigned decimal point and exceeding the minimum
allowable number of digits cannot be displayed, text file modifications may not be
displayed as auto-settings intact.

Example: Even if the value of PRE_DIA 1 is changed to 8600, a nominal drill
diameter of 0.9 may be displayed as its auto-set value.

2. Tapping for pipe thread

In the case of tapping for pipe thread, the new tapping auto-setting scheme is valid only when
parameter D95 is set as follows:

D95 bit 0 = 0: The text file is invalid and tapping for pipe thread is subject to the conventional

auto-setting scheme.

= 1: The text file is valid and tapping for pipe thread is subject to auto-setting based
on editing.

The text file format, the text data items, and the editing procedure are shown below.

A. Text file format

[PT]

; PT 1/16

DI AVETER _1=77230; Di anet er ( 1/ 20000mm) ~ [ Tap outside diameter
THREAD_1=280 ; Nunber of Thread(1/10Thr ead) ~ [ Total threads
DEPTH_1=156000 ; Dept h(1/ 10000n) ~ [ Thread depth
PRE DI A_1=70000 ;Di arreter of Prehol e(1/10000m) « [T Pre-hole diameter
PRE_DEP_1=184100; Dept h of Prehol e(1/10000mm ~ [ Pre-hole depth

[ PF]

;PF 1/8

DI AVETER 1=97280; Di anet er (1/ 20000nm) ~ [ Tap outside diameter
THREAD_1=280 ; Number of Thread(1/ 10Thr ead) ~ [ Total threads

PRE DI A 1=88600 ;Di armeter of Prehol e(1/10000m) « [T Pre-hole diameter

[ PS]

; PS1/ 8

DI AVETER _1=97280 ; Di anet er ( 1/ 20000mm) ~ [ Tap outside diameter
THREAD_1=280 ; Number of Thread(1/ 10Thr ead) ~ [ Total threads
DEPTH_1=155000 ; Dept h(1/ 10000n) ~ [ Thread depth
PRE_DI A 1=85000 ; Di aneter of Prehol e(1/10000nm) « [0 Pre-hole diameter
PRE_DEP_1=183100; Dept h of Prehol e( 1/ 10000n) ~ [ Pre-hole depth
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B.

Text data items

- Tap outside diameter (Setting unit: /20000 mm)
This item denotes the auto-setting values for MAJOR-@ of the tapping unit/counterbore-tapping
unit and HOLE-@ in the tool sequence for the tap. (PT, PF, and PS pipe threads)
This item also denotes the auto-setting value for ACT-@ of the tap displayed in the TOOL DATA
display.

Total threads (Setting unit: 1/10 threads)
This item refers to the total number of threads per inch of a tap, and this value is used for
auto-setting PITCH of the tapping unit/counterbore-tapping unit. (PT, PF, and PS pipe threads)

Thread depth (Setting unit: 1/10000 mm)
This item denotes the auto-setting value for TAP-DEP of the tapping unit/counterbore-tapping
unit. (PT and PS pipe threads)

Pre-hole diameter (Setting unit: 1/210000 mm)

This item denotes the auto-setting values for NOM-¢@ and HOLE-@ in the last drill tool sequence
whose automatic tool development will be conducted for the tapping unit/counterbore-tapping
unit. (PT, PF, and PS pipe threads)

Pre-hole depth (Setting unit: /10000 mm)

This item denotes the auto-setting value for HOLE-DEP in the last drill tool sequence for which
automatic tool development will be conducted for the tapping unit/counterbore-tapping unit. (PT
and PS pipe threads)

Editing procedure
(1) Click the Start button and select “Programs” from the Start menu option. Then click
“Explorer.”

(2) After copying “Pipescdt.org” (an auto-setting file for pipe thread tapping) within the
“C:\nm64mdata” directory into this directory, change the file name to “Pipescdt.txt.”

(3) Open “Pipescdt.txt” using a commercially available editor.

(4) Edit the file seeing the above description of “Text file format” and “Text data items” and
taking notice of each data unit. An example of editing is shown below.

Note 1: If data is not entered correctly, alarm “419 AUTO TAP PROCESS IMPOSSIBLE"
will be displayed when auto-setting is executed.
Enter data within the following range:

Item Keyword Input unit Minimum value Maximum value
Tap outside diameter* DIAMETER 1/10000 mm 10 999990
Total threads THREAD 1/10 threads 26 2147483647
Thread depth* DEPTH 1/10000 mm 10 9999990
Pre-hole diameter* PRE_DIA 1/10000 mm 100 9999000
Pre-hole depth* PRE_DEP 1/10000 mm 100 9900000

Enter integral decimal numbers.

*For these items always enter “0” as the least significant digit (that is, the last
digit).
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Note 2:

Note 3:

Note 4:

Even within the above data range, the particular combination of data settings in
each item may display an asterisk (O to indicate that the amount of chamfering
cannot be calculated. In such a case, to ensure that the amount of chamfering will
be calculated properly, enter data in each item so that the calculation results in the
following calculation expressions range from “0” to “99.9"

[If parameter D44 is set to “0"]

(Chamfering) = {(Tap outside diameter) + (Thread pitch) x 2 — (Prehole diameter)}/2
[If parameter D44 is set to “1” (M32 scheme)]

(Chamfering) = {(Tap outside diameter) — (Prehole diameter)}/2

Even when data within the above data range is entered, alarm “416 AUTO
PROCESS IMPOSSIBLE” may be displayed during automatic tool development.

Entered prehole diameter and depth values have their respective last two digits
cut away.

(5) After editing the file, execute “Overwrite & Save.”

(6) Close “Explorer.”

Example of editing

For “PT1/16", proceed as follows to auto-set 7.77 mm as the tap outside diameter, 27 as the
number of threads, 11 mm as the thread depth, 6.25 mm as the prehole diameter, and 17 mm as
the prehole depth:

(1) Open the text file “Pipescdt.txt” and move the cursor to “PT1/16.”

(2) Move the cursor to each masked item shown below and then edit data in the
required units. Do not edit other items.

[PT]

; PT 1/ 16

DI AVETER_1=77700 ; Di amet er ( 1/ 10000nm)
THREAD_1=270 ; Nunber of Thread(1/ 10Thr ead)
DEPTH_1=110000 ; Dept h( 1/ 10000mm)

PRE_DI A 1=62500 ; Di ameter of Prehol e(1/10000mnm)
PRE_DEP_1=170000 ; Depth of Prehol e(1/10000mm

Note 1. Since the default settings of the text file data conform to the conventional scheme,
auto-set data cannot be modified by merely changing the value of bit O in the D95
parameter.

Note 2: When modifying the pipe thread tapping auto-set data, the user itself needs to edit and
manage the text file.

Note 3: After text file editing, the new data is incorporated into the auto-set data immediately.

Note 4: Do not edit the text file during processing from tapping/counterbore-tapping program
creation to “Tool diameter” registration (ACT-@) in the TOOL DATA display mode.
Otherwise, the auto-set MAJOR-@ value of the tapping unit/counterbore-tapping unit in
the program and the auto-set ACT-@ value of that tap in the TOOL DATA display mode
will mismatch.
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Note 5: Since auto-set data having an assigned decimal point and exceeding the minimum
allowable number of digits cannot be displayed, text file modifications may not be
displayed as auto-settings intact.

Example: Even if the value of PRE_DIA_1 is changed to 62500, a nominal drill
diameter of 6.3 may be displayed as its auto-set value.

4-7-6  Tool sequence data

The tool sequence data are automatically developed by entering the machining unit.

However, certain data must be set by means of menu keys or numeric keys on the basis of the
tool used or the machining procedure.

List of tool sequence data

TOOL NOM-¢ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M M

CTR DR (CTR-D) O o O @) @) L 4 * L 4 @) O @) o O O
(CHAMF) O o O O O O O O O O O O O O

DRILL @) o O O O O O O O O O O O O
CHAMFER O o O O O @) O O * O @) o O O
END MILL (@) o O O O @) O O O O @) o O O
BCK FACE O o O O O (@) * (@) L 4 * @) o O O
REAMER O o O O O O * * O O @) O O O
TAP O o O O O O O * O O O O O O
BOR BAR @) o O O O O O O O O O O O O
B-B BAR O o O O O @) O O O O @) o O O
CHIP VAC O o O ©) * L 4 * L 4 L 4 * L 4 ¢ O O
Reference item 1 2 3 4 5 6 7 8 9 10 11 12 13 13

O: Setting possible.
€ Not necessary to be set here.

Note 1. CHIP VAC (chip vacuum) is an option.

Note 2: If TAPPING CYCLE menu item is selected for PRE-DIA, there is no need to set data in
PRE-DEP.

Note 3: Different data items must be set for CTR DR, if CHAMF is selected for DEPTH.
1. Tool designation: TOOL

Used to specify the name of the tool to be used for machining. The tool designation can be
changed by means of menu keys.

CENTER
DRI LL

CHAVFER
CUTTER

BACKSPOT
FACER

BORI NG
BAR

BACK
BOR BAR

DRI LL ENDM LL REAVER TAP

Note: The chip vacuum does not exist on the menu. (It can only be selected in automatic tool
development mode.)

2. Nominal diameter of tool: NOM-@

Used to specify the nominal diameter of the tool.
Setting range (0 to 999.9 mm)

Note 1: For the end mill and the chamfering cutter, their nominal diameter is entered by means
of numeric keys.

Note 2: The alarm “434 NO ASSIGNED TOOL IN TOOL FILE” is given if the tool entered has
not been previously recorded in the TOOL FILE display.
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3. Tool identification
Select the identification symbol of tools of the same nominal diameter from the menu.

E F G H HEAVY
TOOL

A B >>>

C ‘ D

In order to designate a heavy tool, first of all press the menu key HEAVY TOOL to reverse the
menu display and then select the desired menu key in the menu thus displayed.

4. Priority number: No.

Used to specify the machining priority number (prior machining priority number/subsequent
machining priority number).

There are the following three types of setting:

- Prior machining priority number:
To be set by means of numeric keys. The number is displayed in yellow.
Setting range (1 to 99)

- Subsequent machining priority number:
To be set by means of numeric keys after having reversed the display of DELAY PRIORITY by
selecting its menu key.
The characters are displayed in reversed status.
Setting range (1 to 99)

- Without entry (Ordinary machining)
The priority number is not entered.
For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”

5. Diameter of machining hole: HOLE-¢

Used to specify the diameter of the hole to be machined.
The data for this item can be modified by means of numeric keys.

Note: For the chamfering cutter or the chamfering cycle of the centering cutter, this concerns
a value equal to twice the distance from the centerline to the wall of the hole.
Enter 999 if there is no interference.

Charmfering if there is interference Chamfering if there is no interference

20 |

T

Hole-@ =40 Hole-@ =999

M3P112

Fig. 4-2 Specification of diameter of machining hole
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6.

Depth of machining hole: HOLE-DEP

Used to specify the depth of the hole to be machined.

The data for this item can be modified by means of numeric keys.

Note 1. For the chamfering cutter or the chamfering cycle of the centering drill, this item is
specified as illustrated below.

(1] [3]
4
20 \
(2]
[1] Depth of machining hole = 0 [3] Depth of machining hole = 0
[2] Depth of machining hole = 20
M3P113
Fig. 4-3 Specification of depth of machining hole

Note 2: For planetary tapping, the appropriate data for the selected type of tool must be set.

Enter the data specified in the corresponding tool catalogue. Enter the catalogued
cutting edge length in HOLE-DEP.

Cutting edge length!

—
A
(-
T

D735P0072
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7. Diameter of pre-hole: PRE-DIA

Used to specify the diameter of the pre-hole for the final hole to be machined.

The data for this item can be modified by means of numeric keys.

Note 1: In the case of boring, the boring cycle can be selected from the menu. CYCLE 1 is
selected at the time of automatic tool development.

For details, refer to Subsection 4-7-7 “Tool path”, “8. Boring tool.”

CYCLE
1

CYCLE
2

CYCLE
3

Note 2: For back boring, enter the diameter of the through hole.

Note 3: In the case of tapping, the tapping cycle can be selected from the menu. TAPPING
CYCLE is selected at the time of automatic tool development.

For details, refer to subsection 4-7-7 “Tool path”, “7. Tap.”

TAPPI NG
CYCLE

PECKI NG
CYCLE 2

PLANET
CYCLE

8. Depth of the pre-hole: PRE-DEP

Used to specify the depth of the pre-hole for the final hole to be machined.
The data for this item can be modified by means of numeric keys.

Note 1: Enter the depth of the through hole in the case of back facing or back boring for this
item.

Note 2: Enter the depth of the faced hole in the case of boring for this item. Consequently,
preset data of 0 is displayed for through hole boring and non-through hole boring.

Note 3: Enter the interference depth in the case of chamfering for this item.

Note 4: For the end mill, the direction of cutting can be selected from the menu. CCW CUT is
selected at the time of automatic tool development.

For the circular tornado cycle and precision rapid boring tornado cycle of the circular
milling unit, the direction of cutting can be selected from the following menu:

™|

For details, refer to Subsection 4-7-7 “Tool path”, “4. End mill.”

CW CUT | Cow cut
Yy "2\

Note 5: Data setting is not required for TAPPING CYCLE. Set “Cutting depth per peck” for
PECKING CYCLE 2. The pecking cycle, however, will not occur if the item is left blank
or zero is set. The value of the D50 parameter “Pre-hole machining feed” is set for
PLANET CYCLE automatically.
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9. Cutting surface roughness: RGH

Enter the cutting surface roughness by means of numeric keys or menu keys.

v \4 vy VY | VVV | VVVY | VYV (VVVVY VVVYY
1 2 3 4 5 6 7 8 9

Note 1: For the centering drill, the angle of tool tip can be selected from the menu.
In automatic tool development mode, 90° is selected.

Note 2: For the drill, the drilling cycle can be selected from the menu. In automatic tool
development mode, DRILLING CYCLE and PECKING CYCLE 1 or PECKING CYCLE
2 are determined automatically from the machining depth and the drilling diameter
depending upon a parameter setting. These cycles can also be selected from the
following menu.

90° ’ 118° ‘ 60° ’

DRI LLI PECKI NG | PECKI NG [ PECKI NG |JAUTOPECK] PECKI NG| PECKI NG | PECKI NG
CYCLE |CYCLE 1|CYCLE 2| CYCLE 3| cYCLE CYCLE 1| cYcLE 2 | cYCLE 3

For details, refer to Subsection 4-7-7 “Tool path”, “2. Drill.”

Note 3: Enter the duration of the stopping time for the tapping.
In automatic tool development mode, FIX is selected.

10. Cutting depth: DEPTH
Used to specify the cutting depth or the amount of chamfering at the time of the machining
according to the type to tool:

- Cutting depth on Z-axis per pass in the case of drill.
First Z-axial cutting depth in the case of drilling (DECREME PECKING CYCLE).
Data setting is not required in the case of drilling (AUTOPECK CYCLE).

- Amount of chamfering in the case of chamfering cutter.

- Cutting depth in the radial direction per pass in the case of end mill.
Data setting is not required in the case of end milling (precision rapid boring tornade cycle).

- In the case of boring with a reamer, specify the return speed of the reamer (as feed per minute)
by means of menu keys or numeric keys. In automatic tool development mode CUT GO1
(cutting feed) is selected.

Cutting feed speed is selected by parameter D18.

cur RAPI D
@1 Q00

- Thread pitch in the case of tap.
- Cutting depth in the radial direction in the case of boring bar and back boring tool.

- In the case of the centering drill, the machining cycle can be selected from the menu. In the tool
data automatic development mode CTR-DRIL CYCLE (centering drilling cycle) is selected. For
deteils refer to Subsection 4-7-7 “Tool path”, “1. Centering drill.”

CTR-DRI L
CYCLE

CHAMFER
CYCLE
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11. Circumferential speed: C-SP

To auto-set a circumferential speed (m/min) and feedrate (mm/rev), select the corresponding tool
material type from the menu.

The tool material types in the menu are the same as those which have been set on the CUTTING
CONDITION (W.-MAT./T.-MAT.) display.

To register new tool material types, refer to Section 8-1, “CUTTING CONDITION (W.-MAT./T .-
MAT.) Display,” of the relevant Operating Manual.

HASS
AUTO

CARBI DE
AUTO

Data can also be set using the numeric keys.

The tool data window can be displayed if the cursor is set to “C-SP” or “FR.”

12. Feedrate: FR

Used to specify the feedrate of the tool.

Same as the circumferential speed, the entry of data is done by means of menu keys or numeric
keys.

Note:  The value of the D51 parameter is set automatically for the planetary tapping cycle.

13. M-code: M

Used to specify the M-code which is immediately output after the ATC of the tool involved.

The entry of data is done by the selection of the desired menu key or by using the numeric keys.

01 OPT. |03 SPNDL|04 SPNDL|05 SPNDL|07 M ST |08 FLOOD| 09 OFF | 50 AIR | 51 THR
sTOP FVD REV STOP | COOLANT | COOLANT | COOLANT | BLAST |coaant| =7

v

00 PROG|19 SPNDL|35 T-BRK|38 SPNDL|[39 SPNDL| 33 OUT | 34 IN
STOP | ORIENT | DETECT |GEAR L/ M GEAR H |[VBR UNI T|MSR UNI T >>>

v

16 OPEN |15 CLOSE|11 TooL |10 TooL |53 cH P|09 cHI P
ATC CVR| ATC CVR|UNCLAMP | cLAMP | VAC ON |VAC OFF >>>

Note: The M-codes listed in the menu vary from machine to machine.
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4-7-7  Tool path

1. Centering drill

The cycle of machining with a centering drill is available in the following three types.

A Drilling cycle

Chamfering cycle

B Cyclel

C Cycle2

-~ — — Rapid feed
—-f— Cutting feed

-}~ — — Rapid feed
—--— Cutting feed

-} — — Rapid feed
—--— Cutting feed

I
Y3

D735P0130

Remark: Two types of chamfering cycles are provided: “Cycle 1", which only moves the tool in
the Z-axial direction during machining, and “Cycle 2", which moves the tool in X- and
Y-axial directions in addition to the Z-axial direction.
Which of the two cycles is to be used for actual machining is automatically selected

during operation.

For details of the tool paths in the two cycles, see Items A to C below.
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Centering drilling cycle

Machining After machining

Pi

Pz

—- - — — Rapid feed
—-agg—— Cutting feed

[1] Movement to the intial point

. above center of hole to be machined o ]
\ Case of return to the initial point

AN

O Pi
| A
|
I [2] Movement to the R-point 1
| .
t | Case of return to the R-point
\ 0 R
15] ik
Clearance [3] Machining by cutting feed Movement to the point 11 5 Clearance
R or to the initial point 11
1
A
. 1 7 Y
11
1 h
1
v 1
A 11 A

-/ \/

[4] Delayed stop at bottom of hole
M3P114

Pi:

Pz:

The bold codes represent the parameter addresses.

Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Z coordinate of machining surface to be entered in the shape sequence

Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Depth of the hole to be calculated by the data HOLE-@ and RGH (angle of tool tip) entered
in the tool sequence and also the data LENG COMP. (tool correction) on the TOOL DATA
display

Diameter of machining hole

2 .
h= Andle of cutting tool i + Tool correction
ngle of cutting tool ti
tan g . g p )

Note:  The time of delayed stop of the feed on Z-axis at bottom of hole is set by the parameter

D3.
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B. Cycle 1 of chamfering cycle

Machining After machining
—-}- — — Rapid feed ~- — — — Rapid feed
—eg——— Cutting feed
N\ [1] Movement to the initial point
\elbove center of hole Case of return to the initial point
Pi O Pi
H i
1 . i
1 [21 Movement to the R-point
1
i I Case of return to the R-point
R 15 R
! o 1 I
Clearance ' Movement to the point al
[3] Chamfering R or to the initial point 1 1 earance
11
A4 11 r
Pz Pz
h Ll $n
11 4
U U
[4]
Delayed stop at bottom of hole
D735P0131

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

h:  Optimum distance to be automatically calculated by the data PRE-DIA and RGH in the tool
sequence and also the data CHMF in the point machining unit.

Note:  The time of delayed stop of the feed on Z-axis at bottom of hole is set by the parameter
D16.
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C. Cycle 2 of chamfering cycle

Machining

After machining

—-- — — Rapid feed
—-gf—— Cutting feed

LQ) [1] Movement to the initial point

\ above center of hole to be

machined
Pi \\.7

|
| [21 Movement to the R-point
: i

[3] Chamfering

Pz

(O O —
(4]

Circular milling
along the hole

—-} — — Rapid feed

Case of return to the initial point

i P

I Case of return to the R-point

[ R
1
o114 1
Movement to the R- | | Clearance
point or to the initial | |
point | |
11 Pz
H -
S
D735P0132

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point

(R)” in Section 4-6.)

Note: When the following condition is fulfilled, R before machining will be equaled to the

parameter D42.

However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 7 of parameter D91 is 1.

h:  The optimum distance is automatically calculated by the data PRE-DIA and RGH of the tool
sequence and also the data CHMF in the point machining unit.

Note :  For the circular milling, refer to the paragraph dealing with 4. End mill, C. Cycle 3.
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2. Drill

The cycle of machining with drill is available in the following eight types.

A. DRILLING CYCLE

B. Deep-hole drilling cycle
(PECKING CYCLE 2)

C. High speed deep-hole driilling cycle
(PECKING CYCLE 1)

{6

—_—

IR

O ==-»0

C
i

= R

O—=0

o s e

o el s

. Auto-pecking cycle of the cutting load detection type

(AUTOPECK CYCLE)

The cutting load torque of the drill is continually monitored
during the auto-pecking cycle of the cutting load detection
type. This pecking cycle will be performed only when
required, which prevents tool breakage and reduces
machining time.

D. Very deep-hole drilling cycle (PECKING CYCLE 3) E

- !

1

I 1 F

1

1

1

1

1
T

i | 1 1

0 I 1 1

I 1 1

3 ! I

I 1 1
o | 1 H

I 1

I 1

1

© 1

1

1

* I

1

@) 1

1

1

d

. Deep-hole drilling cycle for gradual depth reduction

(DECREME. PECKING CYCLE 2)

In this machining cycle, the cutting depth is decremented
with respect to a normal deep-hole drilling cycle each time
the workpiece is cut.

. High speed deep-hole drilling cycle for gradual depth

reduction (DECREME. PECKING CYCLE 1)

In this machining cycle, the cutting depth is decremented
with respect to a high deep-hole drilling cycle each time the
workpiece is cut.

. Very deep-hole drilling cycle for gradual depth reduction

(DECREME. PECKING CYCLE 3)

In this machining cycle, the cutting depth is decremented
with respect to a very deep-hole drilling cycle each time
the workpiece is cut.

-] — — — Rapide feed
—-.—— Cutting feed
D734P0012

Remark 1: See Items A to F for the tool paths in each cycle.

Remark 2: Specify the decremental cutting depth in parameter D45, and the minimum cutting
depth, in parameter D46.
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A. Dirilling cycle

Machining After machining

Pi

R

—- - — — Rapid feed
~-}— Cutting feed

[1] Movement to the intial point above
\\ center of hole to be machined o )
\ Case of return to the initial point

o Pi

|
: 2] Movement to the R-point
|

Case of return to the R-point

Clearance

Pz
A

Clearance
[6]

cutting feed f; or to the initial point
L Pz

. . (6]
l[sl Machining by first Movement to the R-point

hb

h
[4] Machining by second
cutting feed f;
Y

? R

A
(3]
M3P116

Pi:
Pz:

hb:

fi:
f2:

The bold codes represent the parameter addresses.

Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Z coordinate of the machining surface to be entered in the shape sequence

Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note:  When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1 or D42.
However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 6 of parameter D91 is 1.

- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.

Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction

Feedrate override distance from the hole bottom to be determined by the data PRE-DIA to
be set for the tool sequence

Feedrate (FR) to be set for the tool sequence
Feedrate to be modified by the data PRE-DEP (feedrate updating rate)

f, = f, x Feedrate updating rate
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B. Deep-hole drilling cycle (PECKING CYCLE 2)

[3]Machining by first cutting
feed f;
[4]Movement to the R-point

[8]Movement to the position
determined by F13

[9] Repetition of [5] to [7] to
bottom of hole

[10]Machining by second
cutting feed f;

[7]Movement to the R-point

Machining After machining
~ - — — Rapid feed
v » » —-——— Cutting feed
\\[1] Case of return to the initial point
Pi b i Pi
! [2] | Case of return
Clearance 7] | to the R-point
O 1O 7'}
£ 5 Y
1
. Ao [ﬂ‘ o s A
q | ! 1!
I § | ! I /
X A3 [6] ! ! : I [ clearance
1 1!
q ! ]! [ h
y ! F13 [9] i
|9 | 1
4 ——[10] | 1!
[1]Movement to the initial [5]Movement to the position hb 1!
point above the center of determined by F13 y N v
hole to be machined [6]Machining by first cutting o N
[2] Movement to the R—point feed f; [11]Movement to the R_point

or to the initial point

M3P117

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note:

When the following two conditions are fulfilled, R before machining will be equaled

to the parameter D1 or D42.

However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 6 of parameter D91 is 1.

- Case where the respective tool sequence contains a centering drill (D1) or a drill

(D42) as pre-machining tool.

h:  Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction

gq: Cutting depth to be entered in the tool sequence data

hb: Feedrate override distance from the hole bottom to be determined by the data PRE-DIA to
be set for the tool sequence

f;:  Feedrate (FR) to be set for the tool sequence

f,;  Feedrate to be modified by the data PRE-DEP (feedrate updating rate)

f, = f, x Feedrate updating rate

4-62




PROGRAM CREATION

C. High-speed hole drilling cycle (PECKING CYCLE 1)

Machining After machining
~- — — — Rapid feed
|\C{| ’ ’ ~-—— Cutting feed
~ [1] Case of return to the initial point
Pi \\3 i Pi
1
(2] | Case of return
Clearance t |rt\o the R-point
R—=x=x& T xR
: [3] . y
Pz q A : | Y Pz
v i F12 i
7y [5] 1 Clearance
11
. (4] [} 1[9 h
11
h 4 Yy i F12 T[7] 11
11
= A
[1] Movement to the initial point [5] Machining to the position hb = AN
above center of hole determined by q v v
[2] Movement to the R-point [6] Movement to the position J N
[3] ;\(/Iezghflmng by first cutting of F12 [7] Repetition of [5] and [6] [9] Moxement Ito the R-point or
! , down to bottom of hole to the initial point
[4] Movement to the point F12 [8] Machining by second
cutting feed f,
M3P118

Pi:

Pz:

Note:

The bold codes represent the parameter addresses.

Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Z coordinate of the machining surface to be entered in the shape sequence

Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note: When the following two conditions are fulfilled, R before machining will be equaled

to the parameter D1 or D42.
However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 6 of parameter D91 is 1.

- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.

Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction
Cutting depth to be entered in the tool sequence data

Feedrate override distance from the hole bottom to be determined by the data PRE-DIA to
be set for the tool sequence

Feedrate (FR) to be set for the tool sequence
Feedrate to be modified by the data PRE-DEP (feedrate updating rate)

f, = f, x Feedrate updating rate

The feed speed on the paths [4] and [6] is 9999 mm/min or 999.9 inch/min for
millimeter or inch specification respectively.
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D. Very deep-hole drilling cycle (PECKING CYCLE 3)

Machining After machining
-4 - - Rapid feed -4 - - Rapid feed
“&— Cuitting feed
kOJ » » » » Case of return to
Q] the initial point
Pi v[z] C fPi
$ ase of return
e Clearalncei ! to the R-point
EEE] Dwell D56 L i R
pz-d Q ! Pz
v D55 [55 \3 ; . HiE
[ - f 1 !
a f \ 4] 47 :[g] : : Clearance
v D55 d I
'y - [71 : [8] ' : I
q ¢ [6] 4 Y | |n
v : ! D55 ] Iy I
4 -~ s ]
q A 4 1]
v D55 f;[ﬂ] o
7 A h
q fs [1] - h
[13] Dwell D56 NS~
v ! v
v
[1] Movement to the initial  [6] Movement by D55 to  [9] Movement by D55 to  [12] Repetition of [7] [14] Movement to the R-
point the retraction position the advanced position and [9] down to point or to the initial
[2] Move_m_ent to the R-point  at feedrate f; from the previous bottom of hole point
[3] Machining of “a” at feed [7] Movement by q at machining end position[13] After movement
rate f,and movement by  feedrate f, [10] Movement by q at feed  to bottom of
q at feedrate f, [8] After D53 times rate f, hole, wait for
[4] Movement by D55 to the  peckings, movement [11] Movement by D55 to D56 rotations
retraction position at to the chip ejection the retraction position
feed rate f; position and wait for at feedrate f;
[5] Movement by q at D56 rotations
feedrate f, D734P0013'

The bold codes represent the parameter addresses.

During the “n"th cutting operation, if (g x n) < D55, retraction through the D55-specified distance
does not occur. During machining on the path [3], if the first cutting depth of “q” is greater than or
equal to (Clearance at R-point + Cutting area “a” ), machining at feedrate “f,” will occur on the
path [3] until (Clearance at R-point + Cutting area “a” ) is reached, then retraction through the
D55-specified distance from that position will occur on the path [4], and the workpiece will be cut
to the next cutting position (next cutting depth) on the path [5].

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence
R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)
Note: When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1 or D42.
However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 6 of parameter D91 is 1.

- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.

h:  Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction
a: Cutting area (= data LENG COMP. (tool correction) on the TOOL DATA display)

g: Cutting depth to be entered in the tool sequence data
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f,:

Note:

Feedrate (infeed rate) obtained by multiplying “f,” by the “reduction ratio of the starting

speed of cutting” specified in parameter D54
where, if D54 = 0 or if D54 > 100, then D54 = 100.

D54
i =% *00

Feedrate (FR) to be set for the tool sequence

Pecking retraction speed (= setting of parameter D57)
where, if D57 = 0, then D57 = 1000.

Chip ejection distance calculated from the data ACT-@ (tool diameter: D) and data LENG

COMP. (tool correction) on the TOOL DATA display

L = Data LENG COMP.+ 1—% (D: Tool diameter)

then D52 = 100.)
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E. Auto-pecking cycle of the cutting load detection type (Option) (AUTOPECK CYCLE)

The cutting load torque of the drill is continually monitored during the auto-pecking cycle of the
cutting load detection type. This pecking cycle will be performed only if the cutting load exceeds
its reference value.

Machining After machining

—-a—— Cutting feed
Lq) Case of return to the initial point
_ » » o P

~fl — - - Rapid feed — - - - Rapid feed

[1] Movement to the initial point [5] Movement to the position

Pi
! ‘ Case of return
to the R-point
R Clearance v[Z] [7] ' P
/I [~ =i N HO R
} [3] SH | I N
Pz 4] 1] | — , |
I I i8] 1 |
1 1 Clearance
I N
P 1 F13 I 1
! (614, [ 1 h
| N
P, F13 lg]
above center of hole of F13 v N .
[2] Movement to the R-point  [6] Machining by first cutting > - =0 ¥
[3] Machining by first cutting feed f; [8] Movement to the position of '
feed f; [7] Movement to the R-point  F13 [11] Movement to the R-point
[4] Movement to the R-point occurs if the cutting load [9] Repetition of [5] to [7] to or to the initial point
occurs if the cutting load exceeds its reference bottom of hole _
exceeds its reference value value [10] Machining by second cutting
feed fo D735P0073

U

[10] N

Pi:
Pz:

The bold codes represent the parameter addresses.
Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Z coordinate of the machining surface to be entered in the shape sequence

P., P,: The positions where autonomous pecking will occur if the cutting load exceeds its

R:

reference value
Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)
Note: When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1 or D42.
However, R after machining is always equaled to the (safety) clearance.
- Case where the bit 6 of parameter D91 is 1.
- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.
Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display
h = Depth of machining hole + Tool correction
Feedrate override distance from the hole bottom to be determined by the data PRE-DIA to
be set for the tool sequence
Feedrate (FR) to be set for the tool sequence
Feedrate to be modified by the data PRE-DEP (feedrate updating rate)
f, = f, x Feedrate updating rate

Note: Cutting load reference value (pecking threshold value) must be set using the DRILL

MONITOR function of the MACHIN. MONITOR display mode.
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F. Deep-hole drilling cycle for gradual depth reduction cycle (DECREME PECKING CYCLE 2)

Machining After machining

LOJ ‘ ~a- — — Rapid feed

-] — — - Rapid feed
—~-— Cutting feed

N 1] Case of return to the initial point

A

Pi ; Pi
* [2 Case of return
R Clearance to the R-point
24 < I L R
. ,/ 3]k 14 (5] “ [7] (8l I 4
z 1 X Pz
! F13_ % i ! ! u
v e : v 1"l Clearance
g (61| w, h
) F13 § _?[9] [1I
- hb [10]
A > e
[1]Movement to the initial point [5] Movement to the position [8] Movement to the position
above the center of ho_Ie determined by F13 determined by F13
[2]Move_m_ent to the R—po_lnt [6] Machining by first cutting [9] Repetition of [5] and [7] to [11]Movement to the R-point
[3]Machining by first cutting feed f; bottom of hole or to the initial point
feed f, [7] Movement to the R-point  19] Machining by second cutting

[4]Movement to the R-point

feed f,

D735P0074

Pi:

Pz:

Q-
g

The bold codes represent the parameter addresses.

Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Z coordinate of the machining surface to be entered in the shape sequence
Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)
Note: When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1 or D42.
However, R after machining is always equaled to the (safety) clearance.
- Case where the bit 6 of parameter D91 is 1.
- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.
Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction
Cutting depth to be entered in the tool sequence data (first cutting depth)

i-th cutting depth
The i-th cutting depth q; is calculated by the value of the D45 parameter for drilling gradual
reduction depth and of the D46 parameter for minimum drilling depth as follows.
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A A : ---:
! |
! |
! |
H I stcut
a1 H !
H ! D: Drilling depth
NS qu: st cutting depth
' N q: i-th cutting depth
gi= 01— D45 x (i — 1) (gi= D46)
D 0i= D46 (0i< D46)
\\ //
\“/
A
Qi A itheut
A 4 : \\ // :
\\ /
\Y
v N

D735P0075

hb: Feedrate override distance from the hole bottom to be determined by the data PRE-DIA to
be set for the tool sequence

f;:  Feedrate (FR) to be set for the tool sequence
f,:  Feedrate to be modified by the data PRE-DEP (feedrate updating rate)

f, = f, x Feedrate updating rate

4-68



PROGRAM CREATION

G. High speed deep-hole drilling cycle for gradual depth reduction (DECREME PECKING

CYCLE 1)
Machining After machining
~% — = Rapid feed < )
—afl—— Cutting feed Rapid feed
Case of return to the
» » initial point
\ [1] .
. P o
Pi l Case of
+[2] ‘ return to the
g _ Clearance R I _R-point
Y Vammmme ot )
Pz ¢ el ! /Y Pz
| [+
Il | clearance
o[ Y O 1
v A 14] vFlz I
(5] 11
i y T h
g ‘ 5 Q 1
6 F12 | 11
A \r\/[ ] A 5 1 1
A f\i{j\/ i~ |
[1]Movement to the initial point above [5] Machining up to the hb il
the center of hole position determined by g; h 4 O O

[2]Movement to the R-point
[3]Machining by first cutting feed f;
[4]Movement to the position

[6] Movement to the position

determined by F12 [7] Repetition of [5] and [6] to

bottom of hole
[8] Machining by second cutting

[9] Movement to the R-point
or to the initial point

determined by F12

feed f2 D735P0076

Pi:
Pz:

Q-
g

The bold codes represent the parameter addresses.
Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Z coordinate of the machining surface to be entered in the shape sequence
Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note:  When the following two conditions are fulfilled, R before machining will be equaled

to the parameter D1 or D42.

However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 6 of parameter D91 is 1.

- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.

Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also

the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction
Cutting depth to be entered in the tool sequence data (first cutting depth)

i-th cutting depth
The i-th cutting depth q, is calculated by the value of the D45 parameter for drilling gradual
reduction depth and of the D46 parameter for minimum drilling depth as follows.
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1st cut
Q1

D: Drilling depth

gi: 1st cutting depth

gi: ith cutting depth

gi=0g1— D45 x (i — 1) (gi= D46)
gi= D46 (qi< D46)

———==—=====—=14

qi N i-th cut

D735P0075

hb: Feedrate override distance from the hole bottom to be determined by the data PRE-DIA to
be set for the tool sequence

f;:  Feedrate (FR) to be set for the tool sequence

f,:  Feedrate to be modified by the data PRE-DEP (feedrate updating rate)
f, = f, x Feedrate updating rate

Note: The feed speed on the paths [4] and [6] is 9999 mm/min or 999.9 inch/min for milimeter
or inch specification respectively.
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H. Very deep-hole drilling cycle for gradual depth reduction (DECREME PECKING CYCLE 3)

Machining After machining
-4 - - Rapid feed -4 - - Rapid feed
~4— Cutting feed
v » » » » Case of return to
{{ the initial point
Pi Q Pi
| *[ 3 Case of return
Clearance Y "' to the R-point
o R E Dwell D56 ¢ L :2 3°
z
y D55 | \? ¥ M ! T_PZ\
A f{ A £, [5] | 1 1 Clearance
@ B [ I I[9] '
v 3 D55 7 : "
A A ; :[8] : :
s f, (6] 2, ) 4 1 h
v | D55 1
Y O A f, 10] [14: :
q h 4 1
v D55 | [; 302 X
‘ gt X
Us f 1 A =1
v ®  [13] Dwell D5 2
v

[1] Movement to the initial

point

[2] Movement to the R-point

[3] Machining of “a” at feed [7] Movement by q at machining end position [13] After movement
rate f, and movement by

g at feedrate f,

[4] Movement by D55 to the

retraction position at

feedrate f;

[5] Movement by g at

feedrate f,

[6] Movement by D55 to [9] Movement by D55 to  [12] Repetition of [7] | [14] Movement to the R-

feedrate f, [10] Movement by q at to bottom of
[8] After D53 times feedrate f, hole, wait for

peckings, movement [11] Movement by D55 to D56 rotations

to the chip ejection the retraction position

position and wait for at feedrate f,

the retraction position  the advanced position ~ and [9] down to point or to the initial
at feedrate f; from the previous bottom of hole point

D56 rotations

D734P0013'

The bold codes represent the parameter addresses.

During the “n”th cutting operation, if (q x n) < D55, retraction through the D55-specified distance
does not occur. During machining on the path [3], if the first cutting depth of “q” is greater than or
equal to (Clearance at R-point + Cutting area “a” ), machining at feedrate “f,” will occur on the
path [3] until (Clearance at R-point + Cutting area “a” ) is reached, then retraction through the
D55-specified distance from that position will occur on the path [4], and the workpiece will be cut
to the next cutting position (next cutting depth) on the path [5].

Pi:
Pz:
R:

Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Z coordinate of the machining surface to be entered in the shape sequence

Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note:

When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1 or D42.

However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 6 of parameter D91 is 1.

- Case where the respective tool sequence contains a centering drill (D1) or a drill
(D42) as pre-machining tool.

Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display

h = Depth of machining hole + Tool correction
Cutting area (= data LENG COMP. (tool correction) on the TOOL DATA display)
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°[®

g

Cutting depth to be entered in the tool sequence data

i-th cutting depth

The i-th cutting depth g, is calculated by the value of the D45 parameter for drilling gradual

reduction depth and of the D46 parameter for minimum drilling depth as follows.

Note: If the setting of parameter D46 is 0 (zero), the minimum allowable cutting depth is 1

mm (or in inch units, 0.04 inches).

1st cut
Q1

D: Drilling depth

gi: 1st cutting depth

gi: ith cutting depth

gi=0g1— D45 x (i — 1) (gi= D46)
gi= D46 (gi< D46)

Fee=me=e======1

qi N 7| ithcut

D735P0075

f,:
fs:

Feedrate (infeed rate) obtained by multiplying “f,” by the “reduction ratio of the starting
speed of cutting” specified in parameter D54
where, if D54 = 0 or if D54 > 100, then D54 = 100.

D54
h=%>*"100

Feedrate (FR) to be set for the tool sequence

Pecking retraction speed (= setting of parameter D57)
where, if D57 = 0, then D57 = 1000.

Chip ejection distance calculated from the data ACT-@ (tool diameter: D) and data LENG
COMP. (tool correction) on the TOOL DATA display

L = Data LENG COMP.+ 1—DO (D: Tool diameter)

Note:  The feedrate on the path [8] is “GO speed x D52/100". (If the input value of D52 is 0,

then D52 = 100.)
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3.

Chamfering cutter

Chamfering is classified into two types: Chamfering performed by the tool which only moves on
the Z-axis (Cycle 1) and chamfering performed by the tool which moves on the X-, Y- and Z-axes

(Cycle 2).

The cycle used is selected automatically.

A. Cyclel

g

|

-

<\'I.‘-:g7

B. Cycle 2

NM210-00544

Fig. 4-4 Cycle 1 and cycle 2
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A. Cyclel
Machining After machining
—-}- — — Rapid feed
! ! —agfy— Cutting feed
~ [1]Movement to the initial point
~ above center of hole Case of return to the initial point
Pi \'\ 0 Pi
H i
1 ) i
| [2]Movement to the R-point |
t | Case of return to the R-point
R 1o R
I A
(511
Clearance [3] Chamfering Movement to the point 11 [5] Clearance
R or to the initial point | |
11
Pz [— Pz
g L1 *h
v H v
\J
[4]
Delayed stop at bottom of hole
M3P119

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

h:  Optimum distance to be automatically calculated by the data HOLE-¢@ and HOLE-DEP in the
tool sequence and also the data ANG on the TOOL FILE display

Note:  The time of delayed stop of the feed on Z-axis at bottom of hole is set by the parameter
D16.
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B. Cycle2
Machining After machining
~- — — — Rapid feed
~-—— Cutting feed
t : [1] Movement to the initial point
\ above center of hole to
~ g P machined Case of return to the initial point
Pi 0 ‘i Pi
! I
I [2] Movement to the R-point I
i I Case of return to the R-point
R :“ R
s A !
[3] Chamfering Movement to the point | | 5] Clearance
R or to the initial point | | l
11
Pz 11 P2
hy ~ 5 bl y h
0>
(4]
Circle milling along the hole
M3P120
The bold codes represent the parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence
R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)
Note: When the following condition is fulfilled, R before machining will be equaled to the
parameter D42.
However, R after machining is always equaled to (safety clearance).
- Case where the bit 7 of parameter D91 is 1.
h:  The optimum distance is automatically calculated by the data HOLE-¢ and HOLE-DEP of

the tool sequence and also the data ANG on the TOOL FILE display.

Note 2: The time of delayed stop of the feed on Z-axis at bottom of hole is set by the parameter
D16.

Note 3: For the circular milling, refer to the paragraph dealing with 4. End mill, C. Cycle 3.
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4,

End mill

According to the set value in item TORNA., one of the following three machining patterns is
selected.

TORNA.: O..ccoeeeeennnn. circular milling cycle
Lo, circular tornado milling cycle
2 e precision rapid boring tornado cycle

For tool path of each machining pattern refer to the relevant description below.

<In case of circular milling cycle>

End milling is divided into the following three types according to the machining hole diameter, the
pre-hole diameter and the nominal diameter entered in the tool sequence.

At the time of operation, the appropriate cycle is automatically selected.

1. For RGH CBOR and CBOR-TAP units
- Diameter of machining hole = Nominal diameter (Cycle 1)

- “Diameter of machining hole > Nominal diameter” and “Diameter of pre-hole > (Tool
diameter + Safety clearance)” (Cycle 2)

- “Diameter of machining hole > Nominal diameter” and “Diameter of pre-hole < (Tool
diameter + Safety clearance)” (Cycle 3)
2. For units other than those mentioned above
- Diameter of machining hole = Tool diameter (Cycle 1)

- “Diameter of machining hole > Tool diameter” and “Diameter of pre-hole > (Tool diameter
+ Safety clearance)” (Cycle 2)

- “Diameter of machining hole > Tool diameter” and “Diameter of pre-hole < (Tool diameter
+ Safety clearance)” (Cycle 3)

Note: The safety clearance is determined by the parameter D23.

A. Cyclel B. Cycle2 C. Cycle3

%

/

NM210-00545

Fig. 4-5  Circular milling cycles 1, 2 and 3
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A. Cyclel
Machining After machining
— — — — Rapid feed
| | —-ag—— Cutting feed
« [lMovement to the initial point
\ above center of machining hole
S Case of return to the initial point
Pi A, Pi
H i
: [2]Movement to the R-point I
I Case of return to
Clearance i I the R-point
R ) e R
A/ . ) I A
[3] Machining to bottom Movement to the point [5] |i [5] Clearance
p y of hole R or to the initial point 1 y
z — — Pz
11
11
h 1 h
11
h 4 H v
[4] Delayed stop at bottom of hole
M3P121

The bold codes represent the parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

h:  Depth of machining hole (HOLE-DEP) to be entered in the tool sequence

Note:  The time of delayed stop of the feed on Z-axis at bottom of hole is set by the parameter
D19.
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B. Cycle2
Machining After machining
—-d] — — — Rapid feed
—a——— Cutting feed
. [1]Movement to the initial point
AN ..
N 2Pove center of machining hole Case of return to the initial point
Pi O Pi
1 .
Clearance ! [2]Movement to the R-point X Case of return to the R-point
R O R
L ' [3]Movement to the :K Clearance
1 machining position ol i
Pz C + 1 Y Pz
q 11
y 11
A
1 Circular milling : : (5]
q ' 4] (Repetition of [3] | ; Movement to the
h circular milling to 1 1 Point R or to the h
}r bottom of the hole) 1 1 initial point
3z
NS N S N
- —— - |
X 11
11
o A = 1
> Circular milling 1
4 4 1 4
M3P122

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

h:  Optimum distance to be automatically calculated by the data HOLE-¢@ and HOLE-DEP in the
tool sequence and also the data ANG on the TOOL FILE display

hf:  Bottom finishing allowance to be determined by the data RGH entered in the tool sequence
and also by the parameter D21

gq: Cutting depth on Z per pass to be determined by:
h — hf

(Whole of )+ 1
(cmx = Data DEPTH entered in TOOL FILE display)

Note: For the circular milling, see Cycle 3 below.

4-78




PROGRAM CREATION

C. Cycle3

Machining

After machining

s [1]Movement to the initial point

N, above center of machining hole

Pi A
Clearance [2] Movement to the R-point
R
A A Y [3]Movement to the
pz ‘y : machining position
q
h 4
A
1 . -
q 1 [4] Clrcula_r_mllllng
(Repetition of
h circular milling to
X bottom of the hole)
q 1
| 1
//-*Q_/
y
A .
hf > Circular milling
47 A4

—- — — — Rapid feed
-g—— Cutting feed

Case of return to the initial point
O Pi

1 Case of return to the R-point

I~ R
1 A
Clearance

L pz

—
[4)]
[a

Movement to the
R-point or to the
initial point

|

]
T
]
|
]
' [5]
]
]
]
|
1

@)

M3P123

Pi:  Initial point (See “Positions of the initial point and R-point” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and R-point” in

Section 4-6.)

h:  Optimum distance to be automatically calculated by the data HOLE-¢@ and HOLE-DEP in the
tool sequence and also the data ANG on the TOOL FILE display

hf:  Bottom finishing allowance to be determined by the data RGH entered in the tool sequence

and also by the parameter D21

g: Cutting depth on Z per pass to be determined by:

h — hf

(Whole of )+1

(cmx = Data DEPTH entered in TOOL FILE display)

Note: The feed speed on the tool paths [3] and [4] is equaled to the parameter E17, if bit O of

parameter D92 is set at 1.
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Circular millin

Circular milling is automatically selected according to the diameter of the machining hole, the
diameter of the pre-hole and the cutting depth entered in the tool sequence of the program.

No

<Cutting (Hole dia. — Pre-hole dia.)
depth < >
Yes

|| Circular milling - B ||

|| Circular milling - A ||

Diameter of pre-hole after machining =
Diameter of pre-hole + (2 x amount of End

cutting depth)

J

M3P124

Fig. 4-6 Circular milling
In the Cycle 3, the pre-hole diameter (data entered in tool sequence) is equal to the tool

Note:
diameter (data entered in the TOOL DATA display).

1. Circular milling-A
The movement of circular milling-A is as shown below.

_______ - -ag}— Cutting feed

tting depth

Pre-hole diameter

Machining hole diameter
P M3P125

Fig. 4-7 Circular milling-A
- The cutting direction (CW or CCW) can be designated in the program.

- The movement is done in the order [1] - [2] - [3].
- The movement of [1] starts with the end point of the preceding circular milling-A.
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2.

Circular milling-B

The movement of circular milling-B is as shown below.

~a}— Cutting feed

— Cutting depth

Pre-hole diameter

Machining hole

d
l

v

diameter M3P126

Fig. 4-8 Circular milling-B

- The cutting direction is set to the left.

- The movement is done in the order [1] - [2] - [3] - [4] - [5].

- The movement of [1] starts with the end point of the preceding circular milling-A.

Note:

However, when bit 4 (bit 5 in the case of chamfering) of parameter D91 is 1, the

movement of [2] and [5] is done by the following shortened (rapid access) method.

-« — — Rapid feed
~——— Cutting feed

— Cutting depth

A
<

Diameter of pre-hole

Diameter of

\ 4

machining hole M3P127

Fig. 4-9 Circular milling-B (case of shortening in chamfering)

- Case of shortening (rapid access) in chamfering is shown above

- The cutting direction (CW or CCW) can be designated in the program.

- The movement is done in the order [1] - [2] - [3] - [4] - [5] - [6].
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<In case of circular tornado milling cycle>

D735P0065

Machining

After machining

\ / [1] Movement to the initial point
N above center of machining hole

Pi O
y .
Clearance [2] Movement to the R-point
RZ o\ .- O 13]
WAﬁer movement
Pz & to the machining
position helical
milling is
performed.
>[4] Helical milling
h (repetition of

herical milling to
bottom of the

———  hole)

> Helical milling

~-- — — Rapid feed
~-g}— Cutting feed

Case of return to the initial point

O .
Pi
Case of return to the R-point
o) R
\ A / Clearance
i Pz
|

|

1[5

I Movement to
I the R-pointorto | p
I the initial point

B —— U
T T—

——

il e e

IOl v

D735P0066

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point

(R)” in Section 4-6.)

h:  Optimum distance to be automatically calculated by the data HOLE-¢@ and HOLE-DEP in the
tool sequence and also the data ANG on the TOOL FILE display

g: Pitch 2 to be entered in the CIRC MIL unit.
s:  Pitch 1 to be entered in the CIRC MIL unit.
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Circular millin

@)

With bottom finishing

The operation of the machine when it is programmed to perform bottom finishing operations
is shown in Fig. 4-10.

- — — Rapid feed
-g¢—— Cutting feed

D735P0067

)

Fig. 4-10 Circular helical processing (with bottom finishing)

After helical interpolation down to the bottom of the hole, one entire circumference of arc
interpolation occurs. Next, the tool moves to the center of the hole and then moves in the
rapid feed rate to its initial point or to R-point in the axial direction.

Without bottom finishing

The operation of the machine when it is not programmed to perform bottom finishing
operations is shown in the Fig. 4-11.

- — — Rapid feed
- Cutting feed
i Returning through a quarter
= pitch in the axial direction

D735P0068

Fig. 4-11 Circular helical processing (without bottom finishing)

After helical interpolation down to the bottom of the hole, the tool moves to the center of the
hole by returning through a quarter pitch in the axial direction and then moves in rapid feed
rate to its initial point or to R-point in the axial direction.

The bottom of the hole does not undergo arc interpolation.
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<In case of precision rapid boring tornado>

D735P0077

The tool path of end mill is as shown below.

Machining After machining

~- — — Rapid feed

wgg— Cutting feed Rapid feed
~=— — - Rapid fee
[1] Movement to the initial point

N above center of machining hole
\ Case of return to the initial point
O Pi

[2] Movement to the R-point ; Case of return to the R-point

[3] After movement to the R

ﬂt_/} A machining position helical i ACIearance
1
1
1
1
1
1
1

Pi

Clearance
R

q milling is performed
Pz

Pz A S~——

A

[7] Movement to

4] Helical millin
d 4l g the R-point or

(repetition of poir
]' herical milling to to the initial
h ‘ bottom of the point h

q hole) \I\J_/

————
A [5] Circular inter- 1

polation at botom |
q of the hole 1
| __[6] Relief to the center 1

1\

of the arc O

D735P0078

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

h: HOLE-DEP in the tool sequence

. Pitch 2 to be entered in the CIRC MIL unit.

The cutting depth on Z per pass “q” should not be greater than the data entered at DEPTH
in TOOL FILE display.

Remark 1: The precision rapid boring tornado cycle (setting 2 at item TORNA.) requires the
shape correction option.

Remark 2: The precision rapid boring tornado cycle (setting 2 at item TORNA.) is valid only on
the G17 plane.
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Circular milling
The movement of circular milling is as shown below.

~— — Rapid feed
~agf—— Cutting feed

[1] Positioning on the helical inter-
polation path at rapid feedrate

[2] Helical interpolation to bottom of
the hole

[3] One round of circular interpolation

l4—_Cutting at bottom of the hole

depth  [4] Relief of the tool on half round of

circular interpolation to the center

- Pre-hole diameter -
< »

y

Machining hole diameter D735P0079

&

Fig. 4-12 Circular milling
- The movement is done in the order [1] »[2] -[3] - [4].
- The cutting direction (CW or CCW) can be designated in the program.

- The single block function is invalid during the sequence of [2] - [3] - [4].
If the single block function is specified, the program will come to a single-block stop at the
ending point of [4]. The feed hold function, however, is valid.

Note: However, when bit 4 of parameter D91 is 1, the movement of [4] is done by the
following shortened (rapid access) method.

-— Rapid feed

= -} ---- Cutting feed
213 N\

End mill

@— Cutting depth

< Pre-hole diameter > Machining hole

< P diameter D735P0080

Fig. 4-13 Circular milling (case of shortening in chamfering)
- The cutting direction (CW or CCW) can be designated in the program.
- The movement is done in the order [1] - [2] - [3] - [4] - [5]-
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5. Back facing tool

Before machining Machining After machining
- - - ~=s— Cutting feed ~l — — — Rapid feed
. . - —~————
The cutting edge is in [-23 o
the retracted state LO_‘ [1] Movement to the initial
A N point above the center
~ of hole
Initial point O O Pi
I [2] Movement to the I
i R-point 1 I
R-point 1 O : R1
1 [9] Movement to
Clearance [6] Delayed stop at I theinitial point
- bottom of hole
Machining ¥ ! Pz;
surface Z 1
hs [3)| Movement !
to the R-point 2 |
A O |
* I
r v 1
Pz
‘ s [ m ' i
Clearance Machining Movement I
! toh to the R- |
R-point2 X O J point 2 [8] é R2
[4] Rotation of the spindle Rotation of the spindle
to the right by M03 to the left by M04
M3P128
The bold codes represent the parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz,: Z coordinate of the machining surface to be entered in the shape sequence
Pz, Position at a distance of hs from Pz,
R1, R2: Safety clearance above the points Pz;, Pz, respectively (See “Positions of the initial
point and reference point (R)” in Section 4-6.)
Note:  As for R1 (in Step [2]), the setting of parameter D1 becomes valid in case
Bit 1 of parameter D92 is set to “1.”
R1-position after machining, however, is always determined by the (safety)
clearance.
h: Depth of hole (HOLE-DEP) to be entered in tool sequence
hs: Distance equal to the sum of the depth of pre-hole entered in the tool sequence and the
tool data LENG COMP. (tool correction) on the TOOL DATA display
Note 1. The time of delayed stop of the feed on Z-axis at bottom of hole is set by the parameter
D40.
Note 2: Feed speed on the tool path [3] and [6] is set by the parameter D5.
Note 3: The rotation of the spindle to the right is performed by MO03 entered in the tool

sequence, whilst the rotation to the left is performed by M04.
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6. Reamer

Machining After machining

— - — — Rapid feed
~-}— Cutting feed

*. [1] Movement to the initial point

\\ above center of hole / Return to the initial pOint
\
Pi \Q o Pi
i A
![2] Movement to the R-point " [5] Movement to the initial point
R—=% O R
Clearance [3] Boring with reamer TM] Movement to the R-point
Pz —X Pz
h
Y
M3P129

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note:  When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1.
However, R after machining is always equaled to the (safety) clearance.

- Case where the bit 2 of parameter D92 is 1.

- Case where the respective tool sequence contains a chamfering cutter as pre-
machining tool.

h:  Distance equal to the sum of the depth of hole (HOLE-DEP) entered in the tool sequence
and the data LENG COMP. (tool correction) on the TOOL DATA display

Note: The feed speed of the tool path [4] is determined as follows by the data DEPTH in the
tool sequence.

When menu key CUT GO1 is pressed .........ccceeevvevevinenenenn, Parameter D18
When menu key RAPID GOO is pressed ...........ccceeeeeeeeeen. Rapid feed
When the value is entered in the item DEPTH .................... Entered value (/min)
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7.

Tap

The cycle of machining with tap is available in the following three types.

A. TAPPING CYCLE

B. PECKING CYCLE 2

—= - — — Rapid feed
--——— Cutting feed

—~- - — = Rapid feed
--gg——— Cutting feed

O

o—» -

C. PLANET CYCLE

—= - — — Rapid feed
--—— Cutting feed

Ommmf e

o o

A

Case without movement for chip evacuation

~= - - — Rapid feed
-4—— Cutting feed

o e

Case with movement for chip evacuation

D735P0081

See Items A to C for the tool paths in each cycle.
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A. Tapping cycle (TAPPING CYCLE)

Machining After machining
—~- — — — Rapid feed
| | ~-— Cutting feed
« [1] Movement to the initial
\\ point above center of hole
o N\ o o
! hd Execution of M03 i I A .
1 after delayed stop [7] | [8] Movement to the initial point
[2] Movement to the R-point + O O
Y D31 l ! [8] Movement to the R-point
R A A Y R
6] Movement to the position D31 with
Clearance [3] Movement to the Clearance 1 rot;/tion of spindlepto ;r:e left byW|\|/I04
position ha
Pz [ { Pz
h h
y A
A
) Y
4 o4
[4] Execution of M04 after [5]
delayed stop M3P130
The bold codes represent the parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence
R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)
Note:  When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1.
However, R after machining is always equaled to the (safety) clearance.
- Case where the bit 3 of parameter D92 is 1.
- Case where the respective tool sequence contains a chamfering cutter as pre-
machining tool.
h:  Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display
h = Depth of machining hole + Tool correction
ha: Distance to be determined by (A — D32) x Pt

A D30 when using metric and unified screws, D43 when using pipe screws
Pt Pitch entered in the machining unit

Note 1. The entry of 1 in the bit O to 2 of parameter D91 causes the following delayed stop.

BitO ....coeeeenne Delayed stop before execution of M04 at bottom of hole [4]
Bitl ...cooeenn Delayed stop after execution of M04 at bottom of hole [5]
Bit2 ..ooccvvennnns Delayed stop before execution of M0O3 after return [7]

Moreover, the delayed stop is entered in the item RGH in the tool sequence. If CYCLE
FIX is selected, it will be determined by the parameter D22.

Note 2: When M04 is entered in the tool sequence, inversed tapping will be executed.
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B. Deep hole drilling cycle (PECKING CYCLE 2)

Machining After machining
~=% — — Rapid feed ~-—— Cutting feed
—-f—— Cutting feed
I\C(I[ll . ’ Case of return to
\\ the initial point
Pi I O Pi
[2] ‘ Case of return
Clearance ~ ~ to the R-point
T | 5 [} el 7 i §R
Pz ¥ [31| 4 14l v,
A A A z
‘ f
L(\J Clearance
v o
A
h
q (8l
N7 ~
[1]Movement to the initial AN v il
point above the center of 51 Mmachining to the cutting ha
hole to be machined _ depth per peck from I Y
[2]Movement to the R-point machining surface O @,
[3] g/le%ctnnggrg ptg ctI?e cutting 6] Movement to the R-point [7] Repetition of [5] to [6] [8] Movement to the R-point
[4]Movement to the R-point by MO4 after delayed stop to the position ha by MO4 after delayed stop
by M04 after delayed stop M3P117

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence
R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)
Note:  When the following two conditions are fulfilled, R before machining will be equaled
to the parameter D1.
However, R after machining is always equaled to the (safety) clearance.
- Case where the bit 3 of parameter D92 is 1.

- Case where the respective tool sequence contains a chamfering cutter as pre-
machining tool.

h:  Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence and also
the data LENG COMP. (tool correction) on the TOOL DATA display
h = Depth of machining hole + Tool correction

ha: Distance to be determined by (A — D32) x Pt
A D30 when using metric and unified screws, D43 when using pipe screws
Pt Pitch entered in the machining unit

g: Cutting depth to be entered in the tool sequence data

Note 1. The entry of 1 in the bit O to 2 of parameter D91 causes the following delayed stop.

BitO ....coeeenne Delayed stop before execution of M04 at bottom of hole [4]
Bitl .o Delayed stop after execution of M04 at bottom of hole [5]
Bit2 ..coocvvinnnns Delayed stop before execution of M0O3 after return [7]

Moreover, the delayed stop is entered in the item RGH in the tool sequence. If CYCLE
FIX is selected, it will be determined by the parameter D22.

Note 2: When MO04 is entered in the tool sequence, inversed tapping will be executed.
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C. Planetary tapping (PLANET CYCLE)

The planetary tapping cycle allows three types of machining (pre-hole machining, chamfering,
and female threading) with one tool.

A machining pattern is selected by the parameter D92.
- Set either 0 or 1 in the bit 6.

0 1
p82 = [7]6[5[4[3[2[1]0]
bit 6 A Q
I |
I |
| Q0 1
| AT |
| | | |
O I ! o)
gl I
No movement for chip Movement for chip
evacuation before threading evacuation before threading

D735P0084
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1. Case without movement for chip evacuation

Machining

After machining

—-}- — — Rapid feed
~-}—— Cutting feed

» »

k<\[1]

P LN
2
Clearance v[ ]
R J
A O
[3]

Pz Y
[1] Movement to the initial point M V

above center of hole
[2] Movement to the R-point
[3] Machining of (Hole depth —
chamfering stroke)

[4] Slow machining down [6] Approach by G03-based
to hole bottom for helical cutting in the Z-axial

chamfering direction
[5] Relief in the Z-axial [7] G03-based threading
direction [8] Return to hole center

~-} — — Rapid feed
<4— Cuitting feed

Case of return to the initial point

O Pi

‘ Case of return
to the R-point

:u R

[9] Movement to the R-point or
to the initial point

D735P0082

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point

(R)” in Section 4-6.)

h:  Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence

Note 1: The inversed tapping cannot be executed.

Note 2: The feed rate for chamfering on tool path [4] is calculated as follows:
Chamfering feed = Pre-hole machining feed x Chamfering feed override (parameter
D48)/100

Note 3: The amount of return from hole bottom on tool path [5] is calculated as follows:
Amount of return = Tapping pitch x Number of thread (parameter D49)/10

Note 4: The tool diameter in the tool data is modified for tapping diameter correction (fine-
adjustment).

Note 5: The depth of the section tapped by the actual machining becomes smaller than that of

the thread set in the program.
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2. Case with movement for chip evacuation

Machining After machining
- — — Rapid feed ~a% — = Rapid feed
~-}— Cutting feed
NP » -
Case of return to the initial point
Pi \l O Pi
V[Z] ‘ Case of return
Cleara}nce to the R-point
R Yy O i R
3
Py v (3]
[0l
8 [
4]
O

[1] Movement to the initial point [5] Movement to the R- [7] Approach by G03-based [10] Movement to the R-point

above center of hole point for chip helical cutting in the Z- o to the initial point
[2] Movement to the R-point evacuation axial direction
[3] Machining of (Hole depth — [6] Movement to the [8] G03-based threading

chamfering stroke) tapping start position  [9] Return to hole center

[4] Slow machining down to hole

bottom for chamfering
D735P0085

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

h:  Hole depth to be calculated by the data HOLE-DEP entered in the tool sequence

Note 1: The inversed tapping cannot be executed.

Note 2: The feed rate for chamfering on tool path [4] is calculated as follows:
Chamfering feed = Pre-hole machining feed x Chamfering feed override (parameter
D48)/100

Note 3: The distance from hole bottom to the tapping start position on tool path [6] is calculated
as follows:
Distance from hole bottom to the tapping start position =
Tapping pitch x Number of thread (parameter D49)/10

Note 4: The tool diameter in the tool data is modified for tapping diameter correction (fine-
adjustment).

Note 5: The depth of the section tapped by the actual machining becomes smaller than that of
the thread set in the program.
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8. Boring tool

The path of the boring tool is classified in 9 types on the basis of the contents of the program, as
shown in the figure below.

In order to simplify the description, three pattern cycles are described: Cycle 1—Roughness 0,

Cycle 2—Roughness 1, and Cycle 3—Roughness 2 to 9.

Run-off | Delayed Cycle
on Z-axis stop
Yes/No. | Yes/No. 1 2 3
A «—
Run-off
Roughness N N I distance |
o o
0 | - |
M19 | D25 |
NG 5
<+~ B
Run-off
Roughness I distance |
1 No Yes | b 4 |
M19 | D25 D24 | D24
D24 I \O
o= o O
% 't i
Run-off
Rouh | distance I
oughness | — [
Yes Yes
2-9 D28 d) D25 D28 D28
g
M19
26 D24 D26 D24 —Q) D26
D24
-4 — — Rapid feed ~g¢— Cutting feed M3P131

The bold codes represent the parameter addresses.

In the following, M19, D24, D25, D26 and D28 shown on the figure above, are explained.

M19:
D24:

Parameter to determine delayed stop time.

M-code to stop the spindle in the pre-determined position (Orientation of spindle)

The machining is done in excess of the delayed stop time which serves to improve the
precision of the hole machining.
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D25: Parameter to determine the run-off distance on the X-Y plane.

The spindle is oriented at the bottom of the hole. The tool moves to the initial point or to
R-point after clearance of the machining surface. This is used for the finish machining
because any damage to the machining surface can be prevented at the time of the return
of the tool.

Workpiece to be machined

y
5 O

{ L Tool > e
Oriented position Run-off distance of XY plane

Fig. 4-14 Run-off distance on the X-Y plane

M3P132

D26: Parameter to determine the run-off distance on the Z-axis. The feed speed is reduced to
70% of the programmed value, which allows to improve the machining precision.

D28: Parameter to determine the finishing allowance at the bottom of the hole.
The feed speed is reduced to 70% of the programmed value, which allows to improve the
machining precision.

A. Cycle 1 with roughness 0

Machining After machining
Movement to the point of
J Q I approach and execution of
< Mtg)vement to ”}eh'nl't'al point MO03 (Rotation of the spindle
above center of hole to the right
Pi \Q . ight)
R [2] Movement to the R-point R
Clearance ' [5]
Pz . | Pz
11
Movement to the initial 1
[3]Machining to bottom of hole | point or to the R-point — [5]' I
M19 .
Stop of the spindle by | .
M19 (Oriented stop of 4 /J —~= - — — Rapid feed
, spindle) and movement| | ] ~-}——— Cutting feed

to the position specified

D25
by parameter D25. ) ¢ M3P133

The bold codes represent the parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of machining surfce to be entered in the shape sequence
R: Safety clearance on Z-axis Initial point Z (See “Positions of the initial point and reference
point (R)” in Section 4-6.)
h: Distance equal to the sum of the depth of hole (HOLE-DEP) entered in the tool sequence and
the data LENG COMP. (tool correction) in the TOOL DATA display
Note 1:  Direction of run-off distance on the XY plane (bit 3 and bit 4 of parameter 114)

Note 2:  When M04 is entered in the tool sequence, the spindle rotates to the right.
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B. Cycle 2 with roughness 1

Machining After machining

J—Q—l [1]Movement to the initial point above

~
center of hole
Pi - \Q - - -— Pi
¥ [2]Movement to the R-point

R -
Clearance
Pz 7y
[3]

Machining to bottom
of hole Movement to the —+— [5]
initial point or to
the R-point

=
|
Py

S = = P
R
N

9

- — — — Rapid feed
-ag—— Cutting feed

M3P134

r:\’-——————

[4] Delayed stop
|

D24

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of machining surfce to be entered in the shape sequence

R: Safety clearance on Z-axis (See “Positions of the initial point and reference point (R)” in
Section 4-6.)

h: Distance equal to the sum of the depth of hole (HOLE-DEP) entered in the tool sequence
and the data LENG COMP. (tool correction) in the TOOL DATA display

Note:  The delayed stop time of the feed on Z-axis at the bottom of the hole is set by the
parameter D24.
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C. Cycle 3 with roughness 2to 9

Machining After machining
-] — — — Rapid feed
J -—— Cutting feed
. C\ [1]Movement to the initial point
N above center of hole
Pi - - Q - P
; [2]Movement to the R-point [7]I
i Movement to the initial |
point
R - A - - e - R
Clearance
Pz \ 2 . Pz
A
[3]Machining to the position specified Movement to the —1— [6]

h by parameter D28 R-point

I [4] f D28 Movement to the —— [5] i D26

i position specified by
parameter D26
Delayed stop D24
Machining to
bottom of hole
M3P135

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of machining surfce to be entered in the shape sequence

R: Safety clearance on Z-axis (See “Positions of the initial point and reference point (R)” in
Section 4-6.)

h:  Distance equal to the sum of the depth of hole (HOLE-DEP) entered in the tool sequence
and the data LENG COMP. (tool correction) in the TOOL DATA display

Note 1: The feed speed [4] and [5] is 70% on the programmed value.
Note 2: The feed speed [6] is set by the parameter D18.

Note 3: The delayed stop time of the feed on Z-axis at bottom of hole is set by the parameter
D24.
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9. Back boring tool

Before machining

Machining

After machining

) M19
Pi

Movement to the
initial point above
\ center of hole, then
[1] ° execution of M19

Movement to the
position D26, then
ds execution of M19

|

Movement of ds, then
execution of M03

(10]

Movement of ds [2]
R _

—O%O Pi

. | S S

Pz
[3]

A A
Movement of ds, [4] Clearance Clearance |[5] Machining to Movement of ds
then execution \ 4 R2 o 4 bottom of hole
of M03
Moz ~~ ds

- - - y
Delayed stop Movementtothe | ~o0iance ‘
initial point I[9]

I

: A ] \ | ¥ Pz
I [GJII hs I |

1 hs A Q T A !

I h 7] ; D26 I D26
: Y [S]m

A y

—= — — — Rapid feed
—ag——— Cutting feed

M3P136

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of machining surface to be entered in the shape sequence
R, R,: Safety clearance on Z-axis (See “Positions of the initial point and reference point (R)” in
Section 4-6.)
h: Distance equal to the sum of the depth of hole (HOLE-DEP.) entered in the tool
sequence and the data LENG COMP. (tool correction) on the TOOL DATA display
hs: Depth of pre-hole (PRE-DEP) to be entered in the tool sequence
d, +d
ds: Run-off distance on the XY plane determined by ——2% + D33
o Diameter of hole (HOLE-@) entered in the tool sequence
o Diameter of pre-hole (PRE-DEP) entered in the tool sequence
D33 ., Movement on the XY plane entered in the parameter
Note 1: The direction of movement [2] and [7] are determined by the data set in bit 3 and bit 4
of parameter 114, respectively. The direction of movement [4] and [10] is opposite to that
of [2].
Note 2: The delayed stop time of the feed on Z-axis is set by the parameter D40.

4-98



PROGRAM CREATION

General precautions concerning the path of the boring tool

Stepped hole boring and non-stepped hole boring differ in the path of the tool to the machining

starting point.

Case of non-stepping boring

Case of stepped boring

d o

\ [1]Movement to the initial point Z
\ above center of hole

Initial point \

h d

1
|1 [2]Movement to the R-point

R-point t

Machining =
surface

[3]Machining iCIearance

dodw

\
\

Pi

[2]Movement to the clearance
position and hs

deea

R
‘ Pz
hs
Machining
A 4
[3]
Clearance
—~ - — — Rapid feed

-agg—— Cutting feed

M3P137

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance on Z-axis (See “Positions of the initial point and reference point (R)” in

Section 4-6.)

h:  Distance equal to the sum of the depth of hole (HOLE-DEP.) entered in the tool sequence
and the data LENG COMP. (tool correction) in the TOOL DATA display

hs: Depth of pre-hole (PRE-DEP) to be entered in the tool sequence

Note:
hole).
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10. Chip vacuuming tool (option)

Movement 1 Movement 2

L

\\ [1]Movement to the initial point
\  above center of hole Return to the initial point
\

A /

Pi Q O Pi
! - [4]‘
1 [2]Movement to the R-point
Movement to the 1
! initial point 1
R O e R
[3] Delayed stop
Clearance
Pz Pz
~ — — — Rapid feed

The bold codes represent the parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pz: Z coordinate of the machining surface to be entered in the shape sequence

R: Safety clearance above the point Pz (See “Positions of the initial point and reference point
(R)” in Section 4-6.)

Note:  The delayed stop time of the feed on Z-axis is set by the parameter D29.
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4-7-8  Shape sequence

Once the entering of the data of the machining unit and of the tool sequence is completed, the
shape sequence is entered.

1. Types of point machining shape

A. POINT B. LINE C. SQUARE D. GRID
o° 000 000
o) fe) O O 00O
(o) o O 00O
@) 00O 00O
E. CIRCLE F. ARC G. CHORD
0o 0o
o o o o
0pO o O
M3P139
2. Common data (Z and R)
The shape sequence of the point machining has the following common data: Z and R.
FIG PTN z X \ ANL AN2 TL T2 F M N P Q R
1 () (b)
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(@) Z (Z coordinate of the machining surface)
Coordinate Z of the machining surface is understood to mean the distance on the Z-axis
from the workpiece zero-point to the machining surface. The relation between the

machining surface and the item Z is as shown below.

O O O O O O
Workpiece . -
zero-point Machining surface Machining surface
4
Z=0 Z=-10 Z=10
M3P140
Fig. 4-15 Coordinate Z of the machining surface
(b) R (return level)
After machining, two types of return are possible.
Return to initial point, then movement to the position Return to R-point, then movement to the position
of the hole to be drilled next. of the hole to be drilled next.
[m_. M .--
N !— - = \/)’
eihe f o
Iy Initial point | | Initial ! R-point g
" ” point * -
Workpiece 5 Workpiece
[3] 1[4] l clamping l [3]\1-[4]- - *— [—L\/ clamping device
| | T
| |
| |
N N\
Hole to be Hole to be Hole to be Hole to be
drilled (1) drilled (2) drilled (1) drilled (2)
- — — — Rapid feed
—-gg— Cutting feed
M3P141
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3.

Entry of shape sequence data

The following explains the data entry method of the point machining shape sequence for each

type of shape, taking the drawing below as an example.

< 400

« 200 >l

[y -
N
\
30
300 120
60°
1 \5 —¢®
LINE
100 % -—P -4
50 N @ 10-¢8
I ¢ ' DOINT SQUARE GRID
O
€50,
l——100——p|
< 300 Z-coordinate of the

machining surface = 0

M3P142

Fig. 4-16 Drawing for entry of shape sequence data
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A. POINT

Start point

|1 v
T N

50

-

Workpiece zero-point ——50——»

M3P143

(@) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.
TR T A S o]
o* scece xxx o 0 END
Press the menu key POINT.
(b) Data setting
FI G PTN z X Y ANL AN2 Tl T2 F M N P Q R
1 PT 0. 50. 50. * * * 2 * * L 4 0 0 0
4: Data are not necessary to be set here.
Cursor position Description
z Specify the Z coordinate of the machining surface. ................ccocoiiiiiiinn @

X Specify the X coordinate of the first hole to be drilled. ...............cccoooiiiin @

Y Specify the Y coordinate of the first hole to be drilled. ...............cccocoiiiin @

Specify the tool path. Simultaneous movement on X- and Y-axes

YA P=1 Hole to be @
-—— = — dn”ed ..............................
+ i
|

P=0~, Movement on Y-axis, then on X-axis

p 1 ’//P:Z L

N » X Movement on X-axis, then on Y-axis

..............................

Actual position of tool
M3P144

Specify if the machining at the start point is executed or not.
Q Actual execution of machining ... @

Only positioning wWithout Machining ............ooccueiieiiiiiii e

Specify the position to which the tool returns after machining.

R INItTIAI POINT Lo @
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B.

LINE

Wo

30
120 Line of holes to be drilled
60°
T/
100 Start point 5-¢g0
LINE
rkpiece zero-point— |50
M3P145

(@) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.
PANT T UE TSR T2, TORE [ 2 [ F2° [ se | crecx
ottt [ TN ] e
Press the menu key LINE.
(b) Data setting
FIG PTN z X Y ANL AN2 TL T2 F M N P Q R
2 LIN 0. 50. 100.  60. . 30. ¢ 0 5 * o 0 0

#: Data are not necessary to be set here.

Cursor position Description
z Specify the Z coordinate of the machining surface. ........................ @
X Specify the X coordinate of the first hole to be drilled. ................ccoeeieiin. @
Y Specify the Y coordinate of the first hole to be drilled. ................................ @ @
Specify the angle6, formed by the line of holes to be drilled and the X-axis.
Straight line of holes
to be drilled - There are two types of 6,
CCW direction: 8, = 60° (to the left) (+
ANL 6 (CCW) 1 ( ) (+)
.............................. BB
X&Xs oy direction: 61 = -300° (to the right) ()
new ~—" ) (a)le)[e][#]
M3P146
Specify the spacing between holes to be drilled or the total distance between the first hole to be
drilled and the last hole.
T1 £1: Spacing between holes ...
l,: Total distance between the first hole to be drilled and last hole
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Cursor position

Description

Specify whether the data entered in T1, concern the spacing or the total distance.

SPACING .eeeeeitit ettt ettt @
Total dISTANCE ......coeviiiiciece

Specify the number of holes to be drilled . ...

Specify whether the machining at the start point is executed or not.

Actual execution of the machining

« Startpoint @

Only positioning without machining

..............................

~ Start point
M3P147

Specify the position to which the tool returns after machining.

INItTIAI POINT L. @
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C. SQUARE
- Machining order
120 40\65
&
50 Start point
10-¢8
A 100 SQUARE
Workpiece zero-point M3P148

(a) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.

PO NT LI NE SQUARE GRI D CI RCLE ARC CHORD
.o LI ) CICI Y ) PP P SHAPE CHECK
L]
L O 33 B0 B B B VI e
Press the menu key SQUARE.
(b) Data setting
FIG PTN z X Y AN1 AN2 T1 T2 F M N P Q R
3 SR 0. 100. 50. 15. 60. 50. 40. 0 3 4 0 0 0
Cursor position Description
z Specify the Z coordinate of the machining surface. ... @

X Specify the X coordinate of the first hole to be drilled. ............................... @ @

Y Specify the Y coordinate of the first hole to be drilled. ................ccoeeeinn @

Specify the angle 6'; formed by the line of holes to be drilled firstly and the X-axis.

o (o) o There are two types of 6,
lo) Line of holes to be
(o) drilled firstly CCW direction: 6, = 15° (to the left) (+)

ANL o O/ R

6 (CCw)
X axis CW direction: 8", = —345° (to the right) (-)

AT OREEE

M3P149

Specify the angle 6', formed by two lines of holes to be drilled.

Line of holes to be
drilled lastly

AN2 There are two types of 6,

AN2 CCW direction: 6, = 60° (to the left) (+)

.............................. [e][o][¢]

Line of holes to be  CW direction: 8’, = —300° (to the right) (-)

drilled firstly
MEPISO BEBDE

62 (CW)
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Cursor position Description
Specify the spacing between holes or the total length of the lines of holes to be drilled firstly
f,:  Spacing between holes of the line of holes to be drilled firtly................... @
T1
l,.  Total length of the line of holes to be drilled firtly............c..cocooviiiins @ @
(Designate /7, or /,.)
Spacify the spacing between holes or the total length of the line of holes to be drilled lastly.
t;:  Spacing between holes of the line of holes to be drilled lastly.................. @
T2
t,:  Total length of the line of holes to be drilled lastly...........................o... @
(Designate the spacing if it is specified in T1 or the total length if it is specified therein).
Specify whether the data entered in T1 and T2 concern the specing or the total length.
E ST o 1= Uod 1 o O PO UP PP OPPPPN @
Total [ENGLN. ..o
Specify the number of holes on the line of holes to be drilled firstly. ...............
6P
-4 o
o 9
M @ /
‘... :
[}
3holes M3P151
Specify the number of holes on the line of holes to be drilled lastly. ...............
S
N P o
® 9
4 holes ® i
Pl
M3P152
Specify if the machining at the four corners is executed or not.
......................................................................... (o]
Machining
P
No machining at the fOUr COMMErS ...t
‘@ ¢ » Nomachining
C’D !
No machining O
O M3P153
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Cursor position

Description

Specify if the machining at the start point is executed or not.

Actual execution of the machining............ccccccvivciiie e

o8

(0}

I
Start pointﬁé/e

Q
Only positioning without Machining ..........ccocoeiiiiii e
$°8
(0]
o _¢,
_>$-C
Start point M3P154
Specify the position to which the tool returns after the machining.
R INItTIAI POINT ... @
REPOINT ...
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D. GRID
v -
50
v $
Workpiece [« 300
zero-point
M3P155

(@) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.
TR E R RS =]
o ecce | esee o, END
Press the menu key GRID.
(b) Data setting
FI G PTN z X Y ANL AN2 T1 T2 F M
4 GRD 0. 100. 50. 15. 60. 50. 40. 0 3 4 0 0 0
Cursor position Description
z Specify the Z coordinate of the machining surface. ..............ccccoooeeiiiinnnn. @

X Specify the X coordinate of the first hole to be drilled. ................cccoeveinn @ @
Y Specify the Y coordinate of the first hole to be drilled. .......................... @

Specify the angle 6, formed by the line of holes to be drilled firstly and the X-axis.

o
o © There are two types of 8,
o ©° O Line of holes to be

o) drilled firstly

ANL o© t{ cowm e
%X axis CW direction: 6'; = —345° (to the right) (-)

61 (CwW) M3P156 e [3

Specify the angle 6, formed by two lines of holes to be drilled.

CCW direction: 6, = 15° (to the left) (+)

o]
Line of holes o
to be drilled o ©O There are two types of 8,
lastly AN2 N\
AND 82 (CCw) CCW direction: 8, = 60° (to the left) (+)

................................... (e] (o] (2]

Line of holes to be CW direction: 6, = —=300° (to the right) (-)

62 (CW) drilled firstly AN1 E] @ @
M3P157 e
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Cursor position

Description

Specify the spacing between holes or the total length of the lines of holes to be drilled firstly.

f,:  Spacing between holes of the line of holes to be drilled firstly................. @

T1
l,.  Total length of the line of holes to be drilled firstly.............c..ccoooeeins @ @
(Designate /7, or /,.)
Specify the spacing between holes or the total length of the line of holes to be drilled lastly.
t;:  Spacing between holes of the line of holes to be drilled lastly.................. @
T2
t,:  Total length of the line of holes to be drilled lastly...........................o... @
(Designate the spacing if it is specified in T1 or the total length if it is specified therein).
Specify whether the data entered in T1 and T2 concern the specing or the total length.
F ST o 1= Uod 1 o O PO UP PP OPPPPN @
Total IENGEN. ...
Specify the number of holes on the line of holes to be drilled firstly. ...............
923
o
M 0002
»® 2 4
-
3 holes M3P158
Specify the number of holes on the line of holes to be drilled lastly. . .............
3o
o
N o o
o
»°® 2
-
3 holes M3P158
Specify if the machining at the four corners is executed or not.
Machining at the fOUr COMMErS............ooii i @
o~ .
o Machining
Machining (0] o o
O
P

No machining at the four COMMErs ..o

PY-SEN .
d o No machining
No machining (0 o ?
¢ o M3P160
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Cursor position Description
Specify if the machining at the start point is executed or not.
Actual execution of the machining............c..ccocoviiiiiii @
g
o
002
54

Start point

Only positioning without Machining ..........ccocoveiiiiii e

Start point M3P161

Specify the position to which the tool returns after the machining.

R INItTAI POINT ..o @
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E. CIRCLE
Start point
o o
! - \ l
! . i
) ! i
\‘\‘ R5O\A',-
300 R \
4-¢8
CIRCLE
Workpiece zero-point 400—— p
M3P162

(@) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.
PO NT LI NE SQUARE CGRI D CI RCLE ARC CHORD
. X XK e®e e®e SHAPE CHECK
(]
L S R R I N | =
Press the menu key CIRCLE.
(b) Data setting
FIG PTN z X Y ANL AN2 1L T2 F M N P Q R
5 aRr 0. 400. 300. 45. L 2 50. * L 4 4 * * 4 0
#: Data are not necessary to be set here.
Cursor position Description
z Specify the Z coordinate of the machining surface. ........................ @
X Specify the X coordinate of the center of the circle. ... @ @
Y Specify the Y coordinate of the center of the circle. ... @ @

Specify the angle 6, formed by the start point and the X-axis.

A First hole to be There are two types of 6,
machined
o (Start point) CCW direction: 8, = 45° (to the left) (+)
ANL 8: (CCW) E a a
- (]
CW direction: 8, = —315° (to the right) (-)
S U — HB BB
01 (CW) M3P162
T1 Specify the radius of the CINCIE. ..........eviieririir e . @ .
M Specify the number of holes to be machined..............ccccooviiiii e
Spacify the position to which the tool returns after the machining.
R INitial POINT. ..o @ .
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F. ARC

Start point

300

Workpiece zero-point

200—» M3P164

(@) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.

PONTTITE T T390, [ORE [ 258 [ 20 [ gape | crec
L]
R S IR N | e
Press the menu key ARC.
(b) Data setting
FI G PTN 4 X Y ANL AN2 T1 T2 F M N P Q R
6 ARC 0. 200. 300. 30. 45. 50. L 4 0 4 2 2 0 0
&: Data are not necessary to be set here.
Cursor position Description
z Specify the Z coordinate of the machining surface. ........................ @

X Specify the X coordinate of the center of the arc. ..............ccocooeiiiicn, @ @

Y Specify the Y coordinate of the center of the arc. ..., @ @
Specify the angle 6, formed by the start point and the X-axis.
First hole to be
machined
o o i There are two types of 6,
ANL o T 8: (CCW) CCW direction: 8, = 30° (to the left) (+)
.............................. (0]
CW direction: 6';=-330° (to the right) (-)
01 (CW)
i DEEOE
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Cursor position

Description

Specify the angle of pitch between two adjacent holes or the angle between the first hole and the

last hole.
First hole to be
machined 0, : Angle of pitch between two adjadent holes
0, 0,245 oo
AN2 92
X-axis 0’y Total angle between the first hole and the last hole
M3PIGS  G,=1350 ...
(Designate 6, or 6°)
Tl Specify the radius of the ArC ... @
Specify whether the data entered in AN2 concern the angle of pitch or the total angle.
E ANgle of PItCN. ... @
TOtAl ANGIE. .. e e
M Specify the number of holes to be machined...............c.ccooooiiiin, @
Specify the machining at the starting point is executed or not:
. « Start point Actual execution of the machining........... @
LI
Q
- < Start point Only positioning without machining ......... a &
LT s postioning o [1)[2]
M3P167
Specify the position to which tool returns after machining.
R INitial POINT. .....oiiiii @

RPOINT e
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G. CHORD
-/-
e
/
/ R50
)
\;
\;
\«
300 e
Workpiece zero-point / 50
M3P168

(@) Menu selection

When the setting for the tool sequence has been finished, the following menu will be

displayed.
PN TTIE TS [ 0, [OFF [ A [ 220 [ se | e
S I (O IS5 2 N BT B I
Press the menu key CHORD.
(b) Data setting
FI G PTN 4 X Y ANL AN2 T1 T2 F M N P Q R
7 CRD 0. 50. 300. 45. * 50. 40. * L 2 2 0 * 0
#: Data are not necessary to be set here.
Cursor position Description
z Specify the Z coordinate of the machining surface. ..............ccoccooeeeiiiinnnn. @
X Specify the X coordinate of the center of the circle.......................l @ @
Y Specify the Y coordinate of the center of the circle. ... @ @
Specify the angle 6, formed by the bisectrix of the chord and the X-axis.
Bisectrix of the chord
There are two types of 6,
6: (CCW
ANL / ' (‘ X-;xis CCW direction: 8, = 45° (to the left) (+)
U
CW direction: 8, = —315° (to the right) (-)
81 (CW)
e — HIEIE)E] )
T1 Specify the radius of the CIFCIE. .......... e @
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Cursor position Description

Specify the total length for the machining of the holes on both sides of the bisectrix or 1/2 of the total
length for the machining on a single side of the bisectrix.

T2 TOLAI IBNGN ..oooeveve et @
L2 of total length ... @

Specify the position of the hole to be machined.

Right Machining on both sides of the chord.............. @
Left
R Right Machining of the right side of the chord..........

Machining of the left side of the chord ...........

Left
M3P170

Specify the position to which to tool returns after machining.

R INItTIAI POINT ... @
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4-8 Line Machining Units

Line machining units are used to enter a contour machining method and the data relating to a
form to be machined. The unit includes two sequences: One is the tool sequence, subject to
which data are entered in relation to the operational details of tool and the other the shape
sequence, subject to which data are entered in relation to the machining dimensions specified on

drawing.

4-8-1  Types of line machining units

1. Central linear machining

2. Right-hand linear machining

3. Left-hand linear machining

4. Outside linear machining

5. Inside linear machining

6. Right-hand chamfering

7. Left-hand chamfering

8. Outside chamfering

9. Inside chamfering

%2
S
& ‘k

S

M3P171

Fig. 4-17 Types of line machining units
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4-8-2  Procedure for selecting line machining unit

(1) Press the menu selector key (key located at the right of the menu keys) to display the
following menu.

PO NT LI NE FACE | TURNI NG
MACH- | MACH- | NGVACH- |

(2) Pressing the menu key LINE MACH-ING displays the following line machining unit menu.

MANUAL
PROGRAM

END SHAPE

CHECK

>>>

WPC ’ OFFSET

LINE CTR [LINE RGT |LINE LFT |LINE OQUT [ LINE IN |CHW RGT |CHW LFT

(38) Press the appropriate menu key of the desired machining unit.

CHVF oUT

Iy

CHVF I N

Enter the data in each machining unit by moving the cursor in each item.
4-8-3  Unit data, automatic tool development and tool path

1. Central linear machining unit (LINE CTR)

This unit should be selected to carry out machining so that the tool has its center move on the
line of a form.

A. Data setting

UNo. UNI'T DEPTH SRV-Z SRV- R RGH FIN-Z
1 LINE CTR 999. 999 999.999  999. 999 9 999. 999

SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR C- SP FR M M
R1 END M LL 2 2
F2 END M LL 2 2 2

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to either face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed,
based on SRV-Z and on FIN-Z.

Machining Pattern
R1 (Roughing) FIN-Z = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z : One tool is selected.

Remark 5: For the tool sequence data setting, refer to Subsection 4-8-4.
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LINE CTR unit Tool sequence

Workpiece zero-point

End mill End mill
(for roughing) (for finishing)

Finishing

SRV-R

Shape sequence entered

M3P172 M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically entered once a roughness code has been
selected.
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B. Tool path
X-Y axis
M ttoth h boint —- — — — Rapid feed
ovement to the approach poin Cutting feed
N g g
N
N
P E2 N Workpiece E2
[4] Movement to the
cutting start point Fs Fe
- = -l
Shape sequence entered 6]
[5] Machining Movement to the escape point
along the form Workpiece after completion of machining
X M3P174
X-Z axis
[1]Movement to the approach point - — - — Rapid feed
AN -ag—— Cutting feed

IL_J - _ _ R - PI
Note 2 :[2] Movement to the clearance position x
|

|
- I [7]Movement to the
[3]Movement to the Clearance I initial point
machining face y 1
Pa Pc ! Pe
| N s
______________ [4] [5] Workpiece [6]Movement to the eacape point
Movement to the  Machining after completion of machining

cutting start point along the form

X M3P175

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence

Fe: End point of form to be entered in the shape sequence

Pe: Escape point to be determined automatically

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinate value of the cutting start point will be entered in

these items.
X-Y axis X-Z axis ~= - — — Rapid feed
Y z . [1]Movement to the cutting - Cutting feed
\ start point
[1]Movement to the
cutting start point
. 9 P Workpiece I
\\ | [2IMovement to the clearance position
N r—31 - ': Note 2
|
Ban® —— | J.—A-
Pc Fs | [3]Movement to the
Pay 141 | machining face | Clearance
Machining : | | | A
along the Workpiece | = — o
form Pc  [4]Machining Workpiece
(Pa) along the form
1

M3P176

Note 2: See Subsection 4-8-6, “Precautions in line machining.”

Note 3: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool

sequence.

2. Right-hand linear machining unit (LINE RGT)

This unit should be selected to carry out machining so that the tool will move on the right side of a

form.

A. Data setting

UNo. UNI T DEPTH SRV-Z SRV-R RCGH FINNZ FINR
1 LINE RGT 999. 999 999.999  999. 999 9 999. 999 999. 999

SNo. TOOL NOM¢@ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR C-SP FR M M
R1 END M LL 2 2
F2 END M LL 2 2 2

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.
Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be

Remark 4:

Remark 5:

switched over to face mill or ball end mill.

In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining Pattern

R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.

F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

For the tool sequence data setting, refer to Subsection 4-8-4.
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LINE RGT unit Tool sequence

Workpiece zero-point

Shape sequence entered ‘

S »

DEPTH Roughing

g _

End mill End mill
FIN-Z (for roughing) (for finishing)
Finishing

FIN-R

SRV-R

M3P177 M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has
been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has
been selected.
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B. Tool path
X-Y axis
Y ~= - — — Rapid feed
—-f— Cutting feed
_ [1]Movement to the approach point Shape sequence entered
N N
N
srtr
Fs
YV
[4] 3
A
Movement to the - 3

cutting start point

[5]Machining

along the form [6] Movement to the escape point

M3P178

X-Z axis

~a - — - Rapid feed

z . [1]Movement to the approach point
—-f— Cutting feed

?,
1

Note 2 :[2] Movement to the clearance position

. [7]Movement to the initial point
Workpiece

A
[3] Movem_ent to the Clearance
machining face y

Pa | Pc | ' |Pe|
[4] 5] [6] Movement to the escape point

Movement to the Machining along the form
cutting start point |

X

M3P179

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence

Fe: End point of form to be entered in the shape sequence

Pe: Escape point to be automatically established

tr:  Radial cutting allowance to be determined by the data SRV-R in the machining unit

sr:  Radial finishing allowance to be determined by the data FIN-R in the machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinate value of the cutting start point will be entered in

these items.
X-Y axis X-Z axis
] —= — - — Rapid feed
Y z L] Movem(_ent to the cutting - Cutting feed
\ start point
[1]Movement to the cutting
start point .
. Workpiece 1
N Note 2 | [2]Movement to the clearance position

N

\ Fs
T - 'y
Pc [4] | [3]Movement to
the machining | Clearance

(Pa) Machining

along the Ifallce
fom | i e -
Pc [4] Workpiece
(Pa) Machining
X along the form X M3P180

Note 2: See Subsection 4-8-6 “Precautions in line machining.”

Note 3: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool

sequence.
3. Left-hand linear machining unit (LINE LFT)
This unit should be selected to carry out machining so that the tool will move on the left side of a
form.
Data setting
UNo. UNIT DEPTH SRV- Z SRV- R RGH FINZ FINR
1 LINE LFT 999.999 999.999  999. 999 9 999. 999 999. 999
SNo. TOOL NOM@ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL  END MLL * *
F2 END MLL * * *

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

Remark 5: For the tool sequence data setting, refer to Subsection 4-8-4.
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Tool sequence

LINE LFT unit
Workpiece zero-point
Shape sequence entered Roughing
DEPTH
Finishing
A
SRV-Z A
A
FIN-Z
FIN-R
M3P181

End mill End mill
(for roughing) (for finishing)
M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has

been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has

been selected.
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B. Tool path

X-Y axis

~-}- — — Rapid feed
——— Cutting feed

Movement to the [5]Machining [6] Movement_to the
cutting start point along the form escape point
- »
y — 1.
-=" Fs Pt Fe
srotr
[1]Movement to the E2 ) E2
Workpiece

approach point
i P Shape sequence entered

X
M3P182
X-Z axis
\ [1]Movement to ~ — — — Rapid feed
\ the —-f— Cutting feed

N\ g
Note 2 _:_[2] Movement to the clearance position

I
I
I

! A
[3]Movement to the Clearance :
I

machining face
Pc

i
I
I
I
I
I

.l

[4] [5] Workpiece

Movement to the Machining [G]Movement_to the
cutting start point along the eacape point
form

M3P183

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence

Fe: End point of form to be entered in the shape sequence

Pe: Escape point to be automatically established

tr:  Radial cutting allowance to be determined by the data SRV-R in the machining unit

sr:  Radial finishing allowance to be determined by the data FIN-R in the machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinate value of the cutting start point will be entered in

these items.
X-Y axis X-Z axis - — — — Rapid feed
Y z . [1]Movement to the cutting - Cutting feed
[1]Movement to the cutting \  start point
start point
‘\
\ |
\\ Note 2 1 [2]Movement to the clearance position
.=l o
Pc 4] Fs Y
Pa) [S]Movem_ent to the | clearance '
machining face Workpiece
Workpiece ¥ 4
Machining B ] [A] -
along the form (Pa) Machining along the form
1
X X M3P184

Note 2: See Subsection 4-8-6, “Precautions in line machining.”

Note 3: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool

sequence.
4. Outside linear machining unit (LINE OUT)

This unit should be selected to carry out machining so that the tool will move to make a turn-
around outside a form.

Data setting

UNo.

SNo.

F2

UNI'T DEPTH SRV-Z SRV- R RGH FINNZ FINR
LINE QUT 999. 999 999.999  999. 999 9 999. 999 999. 999

TOCOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R C- SP FR M M
END M LL 2
END M LL 2 2

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

Remark 5: For the tool sequence data setting, refer to Subsection 4-8-4.
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LINE OUT unit

Tool sequence

Workpiece zero-point

Shape sequence entered

DEPTH Roughing

Finishing

FIN-R |4

SRV-R
M3P185

End mill End mill
(for roughing) (for finishing)
M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has

been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has

been selected.
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B. Tool path
X-Y axis
y - — — — Rapid feed
- -g—— Cutting feed
[1]Movement to the approach point v/
* N W k .
N Note 1 orkpiece
% 4] /
Movement to the Pc [5] —
cutting start point Machining [6] Movement to the escape point
along the form
X M3P186
X-Z axis
z \[1]Movement to the approach point - — — Rapid feed
\ —ag—— Cutting feed
N o o
Note 2 ! [2]Movement to the
--------- " “clearance position I
1 [71Movement to the initial point
—=
[3]Movement to the I Clearance Workpiece
machining face 1
lPa! Pc | i Movement to==l== 1
| |.>.7| o L8] - -
[4] [5] Pe the escape point
Movement to the Machining
cutting start point along the form
X M3P187

The bold codes represent parameter addresses.

Pi: Initial point (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point to be automatically established

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. Detail description of tool path near approach point and escape point

When the cutting begins near the convex form

- In case of roughing

Y
Workpiece Workpiece
[4]Movement to
the cutting : C C i
start point ! v ) i\
sro|tr tr | sr ~-
A A
—
[5] Machining along the form [6] Movement to the
escape point
<Pc side> <Pe side>
X X M3p188
- In case of finishing
Y
Workpiece Workpiece
[4]Movement to
the cutting
start point
\.
sr ¢ ¢ sr ~.
—
[5] Machining along the form [6] Movement to the
escape point
<Pc side> <Pe side>
X X M3P189

The bold codes represent parameter addresses.

Tr: Radial cutting allowance to be determined by the data SRV-R in the machining

unit

sr:  Radial finishing allowance determined by the data FIN-R in the machining unit
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When cutting begins near the non-convex form

- In case of roughing

Y Workpiece
A
A
. Sﬁ(vtr\
[
Machining Movement to
along the form the escape
point
[4]Movement to the
cutting start point E1l E21 E1l
e > > >
X M3P190
- In case of finishing
Y
ST Workpiece
4
NN\ 2
_ _ /A /N AN 28 _
[ [ \ 4
E2 — E2
Machining Movement to
along the form the escape
point
[4]Movement to the
cutting start point P E1l | E21 |, E1l
[l |
X M3P191

The bold codes represent parameter addresses.

tr: Radial cutting allowance to be determined by the data SRV-R in the machining unit

sr: Radial finishing allowance to be determined by the data FIN-R in the machining unit

Note 2: See Subsection 4-8-6, “Precautions in line machining.”

Note 3: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool

sequence.
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Note 4: According to the position of the approach point entered in the tool sequence and to a

machining shape entered in the shape sequence, a cutting start point and a cutting
method vary as follows:

* The description below is entirely given, with the cutting direction taken CCW
(counterclockwise).

When ? is displayed in the items APRCH-X, -Y

- Form having a convex point:

Fs

~
~ L 4

O

Pc

M3P192

Cutting is started from the convex point nearest the start point (Fs) entered in the
shape sequence.

- Form having no convex point:

Fs

Pc

M3P193

Cutting is started from the start point (Fs) entered in the shape sequence.

4-133



PROGRAM CREATION

When the data is entered in the items APRCH-X, -Y

- If there is not any convex point near the approach point:

Pa Pc

M3P194

- If there is a convex point near the approach point:

Pa
Pc

M3P195

Pc: Cutting start point to be automatically established
Fs: Start point of form to be entered in the shape sequence

Pa: Approach point to be determined using the numeric keys
When ? is displayed by pressing the menu key AUTO SET, the coordinates of the
cutting start point will be entered automatically.

4-134



PROGRAM CREATION

5. Inside linear machining unit (LINE IN)
This unit should be selected to carry out machining so that the tool will make a turn-around inside
of a form.
Data setting
UNo. UNIT DEPTH SRV- Z SRV- R RGH FINZ FINR
1 LINE IN  999.999 999.999  999. 999 9 999. 999 999. 999
SNo. TOOL NOM@ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
RL END MLL *
F2 END MLL * *

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

Remark 5: For the tool sequence data setting, see Subsection 4-8-4.

LINE IN unit Tool sequence

Workpiece zero-point -Gb
Roughing\

N DEPTH ‘
Finishing
A
SRV-Z
b B
FIN-Z
Shape sequence entered End mill End mill
SRV-R (for roughing) (for finishing)
M3P196 M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has
been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has
been selected.
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B. Tool path
X-Y axis
] -] — — — Rapid feed
Workpiece . Cutting feed
[1]Movement to the
approach point
T~< Movement to the \

[4]cutting start point

[6] Movement to the escape point

Machining along the form [5] /j
\ !

Note 2

X M3P197

X-Z axis

[1]Movement to the, - — — — Rapid feed

approach point ~ ~
PP P s —~a—— Cutting feed
Pi

| [2IMovement to the
Note 3 | clearance position

|
|
|
Clearance I
1
|
|

[7] Movement to the initial point

[3] Movement to the
machining face
! Pc Pe Workpiece

s S| R i
[4]Movement to the [5] Machining [6]Movement to the
cutting start point  along the form  escape point

Workpiece

X

M3P198

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point to be automatcially established

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

Note 1: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axial feed) in the tool
sequence.
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Note 2: Detail description of tool path near approach point and escape point

When the cutting begins near the convex form
- In case of roughing

Y [4]Movement to the cutting startpoint Y

[5] Machining along the form [6] Movement to the escape point

——
-

E2

Workpiece Workpiece

<Pc side> <Pe side>
X X M3P199
- In case of finishing
Y [4]Movement to the cutting start point Y
[5] Machining along the form [6] Movement to the escape point e
Pe = —f—_ - sr sr
¢ i g
E2
Workpiece Workpiece E2
<Pc side> <Pe side>
X M3P200

The bold codes represent parameter addresses.

tr: Radial cutting allowance to be determined by the data SRV-R in the machining unit

sr: Radial finishing allowance determined by the data FIN-R in the machining unit
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When the cutting begins near the non-convex form

- In case of roughing

Y | El E21 El |
[4]Movement to the cutting i v "
start point
Machining Movement to the
along the form escape point
4 Y
E2 O E2
y \ y
NI
y
Workpiece X
M3P201
- In case of finishing
Y | El E21 El |
[4]Movement to the cutting [« >« >« >
start point
Machining Movement to the
along the form escape point
_ 7{;
E2
E2 T T et _J_
4 \ \/ /
tr N, A s )/
A
Workpiece
X
M3P202

The bold codes represent parameter addresses.
tr: Radial cutting allowance to be determined by the data SRV-R in the machining unit
sr: Radial finishing allowance determined by the data FIN-R in the machining unit

Note 3: See Subsection 4-8-6, “Precautions in line machining.”
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Note 4: According to the position of the approach point entered in the tool sequence and to a

machining shape entered in the shape sequence, a cutting start point and a cutting
method vary as follows:

* The description below is entirely given, with the cutting direction taken CCW
(counterclockwise).

When ? is displayed in the items APRCH-X, -Y

- Form having a convex point:

M3P203

Cutting is started from the convex point nearest the start point (Fs) entered in the
shape sequence.

- Form having no convex point:

[ )

Pc

M3P204

Cutting is started from the start point (Fs) entered in the shape sequence.
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When the data is entered in the items APRCH-X, -Y

- If there is a convex point near the approach point:

X
M3P205
- If there is not any convex point near the approach point:
Y
7
e
\_ - J
Fs
X
M3P206

Pc: Cutting start point to be automatically established
Fs: Start point of form to be entered in the shape sequence

Pa: Approach point to be determined using the numeric keys.
When ? is displayed by pressing the menu key AUTO SET, the coordinates of

the cutting start point will be entered automatically.
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6. Right-hand chamfering unit (CHMF RGT)

This unit should be selected to carry out chamfering so that a tool will move on the right side of a
form.

A. Data setting

UNo. UNI'T DEPTH INTER-Z I NTER-R CHVF
1 CHW RGI  999. 999 99. 999 99. 999 99. 99

SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR C- SP FR M M
1 CHAMFER 2 2 *

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, chamfering cutter is automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For the tool sequence data setting, refer to Subsection 4-8-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.
CHMF RGT unit Tool sequence
Shape sequence Workpiece zero-point
entered
INTER-R
< > DEPTH
|
S 7
\_5_/
i INTER-Z
CHMF | Chamfering cutter
M3P207 M3P208
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B. Tool path

X-Y axis

Y —- — — — Rapid feed
—-g— Cutting feed

[1]Movement to the
approach point
[4]Movement to the

cutting start point
Fs s O Fe

fr
| | |
[6]

[5]{\(']2(?2':;]“9 along Movement to
the escape point

Workpiece

M3P209

X-Z axis

z \ [1]Movement to the approach point — - — — Rapid feed
—e——— Cutting feed

&

! [2]Movement to the clearance position

]
Note 2 1 I
I [7]Movement to the initial
| point
[3]Movement to the N !
machining face Machining along the form 1
|
P Pc , B Pe
- \_._/_.= »\_‘_/
[4] Workpiece [6] Movement to the escape point
Movement to the
cutting start point X

M3P210

The bold codes represent parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence
Pc: Cutting start point to be automatically established
Fs: Start point of form to be entered in the shape sequence
Fe: End point of form to be entered in the shape sequence
Pe: Escape point to be automatically established

fr:  Optimum distance to be automatically established, from the data entered in the PROGRAM
and TOOL FILE displays

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X and -Y by pressing the menu key AUTO
SET, the tool is positioned directly at the cutting start point and operations [2] and [3]
are performed. In this case, a coordinate of the cutting start point is entered

automatically in the items.

X-Y axis X-Z axis

Y z

[1]Movement to the cutting
start point

N Workpiece

\
\

N Fs
[4]Machining

along the form

—~= - — — Rapid feed

[1]Movement to the cutting ~=— Cuiting feed
\ Start point

I [2]Movement to the clearance position

[3]Movement to the machining face

-

-
Pc [4] Workpiece
Machining

along the form X

M3P211

The bold codes represent parameter addresses.

Note 2: See Subsection 4-8-6, “Precautions in line machining.”

Note 3: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool

sequence.
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7.

Left-hand chamfering unit (CHMF LFT)

This unit should be selected to carry out chamfering so that a tool will move on the left side of a
form.

Data setting

UNo.

SNo.

UNI'T DEPTH INTER-Z I NTER-R CHVF
CHWF LFT 999. 999 99. 999 99. 999 99.9

TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR C- SP FR M M
CHAMFER 2 2 *

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, chamfering cutter is automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For the tool sequence data setting, refer to Subsection 4-8-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.

CHMT LFT unit Tool sequence

Shape sequence entered

Workpiece zero-point

INTER-R

DEPTH < >

|
~_ 1

7
INT%R-Z \—:_/'ﬁ\ CHMF

|
Chamfering cutter

M3P212 M3P208
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B. Tool path

X-Y axis

~- - — — Rapid feed

—-gg———— Cutting feed
[1]Movement to the approach point

P a
c
Fsd Fe

A

Workpiece

M3P213

X-Z axis

- — — — Rapid feed
—--4—— Cutting feed

SO

\ [1]Movement to the approach point

! [2]Movement to the clearance position

Note 2 | :
I [7]Movement to the initial point
A !
Machining |
[3]Movement to the Clearance
machining face  alond the form y 1
1
Pa pc ,[5] Pe
- \_._/_.= w
k/lq)vement 10 the Workpiece [6] Movement_t(tJ the
cutting start point escape poin

X

M3P214

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence

Fe: End point of form to be entered in the shape sequence

Pe: Escape point to be automatically established

fr:  Optimum distance to be automatically established, from the data entered in the PROGRAM
and TOOL FILE displays

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X and -Y by pressing the menu key AUTO
SET, the tool is positioned directly at the cutting start point and operations [2] and [3]
are performed. In this case, a coordinate of the cutting start point is entered

automatically in the items.

X-Y axis
Y
[1]Movement to the cutting
start point
RN
\
\
\
P
Pc [4]
Machining

along the form

Fs

;.I—

Workpiece

X-Z axis

z

-~ — — — Rapid feed
—-gg——— Cutting feed

[1]Movement to the cutting
\ Start point

N

I [2]Movement to the clearance position

.

Pc

[3]Movement to the machining face

i

(4
Machining
along the form

Workpiece

X

M3P215

Note 2: See Subsection 4-8-6, “Precautions in line machining.”

Note 3: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool
sequence.
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8. Outside chamfering unit (CHMF OUT)
This unit should be selected to carry out chamfering so that a tool will move on the outside of a
form.
Data setting
UNo. UNIT DEPTH INTER-Z |INTERR CHVF
1 CHVF OUT  999. 999 99. 999 99. 999 99. 99
SNo. TOOL NOM @ No. APRCH-X APRCHY TYPE ZFD DEP-Z WDR CSP FR M M
1 CHAMFER * *

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be here.

Remark 3: In this unit, chamfering tools are automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For tool sequence data setting, refer to Subsection 4-8-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.
CHMF OUT unit Tool sequence
Workpiece zero-point
Shape sequence entered
INTER-R
“« DEPTH
|
AL 4
M:_/
i INTER-Z
CHMF i l Chamfering cutter
M3P216 M3P208
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B. Tool path
X-Y axis
Y - — — — Rapid feed
- \ ———— Cutting feed
[1]Movement to the V/
approach point
S Workpiece
N ' Note2 | P
4l \ J/
Moyement to the Pc [5]
cutting start point
- [6]Movement to the escape point
Machining e
along the form
X M3pP217
X-Z axis
[1]Movement to the )
Z N approach point ~ — — — Rapid feed

A Y

--gg——— Cutting feed
\&_/ R |
! [2]Movement to the

Note 3 1 " clearance position I
| [7]1 Movement to the initial point

[3]Movement to the 1
machining face [6]Movement to the Clearance

escape point v
-—A-.—&[M—/ — )
P
(4] € Workpiece

Movement to the  Machining

cutting start point  along the form

Pa

X M3P218

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point to be automatically established

”

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)
in Section 4-6.

Note 1. The feedrate on tool path [3] is dependent upon the ZFD (Z-axis feed) in the tool
sequence.
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Note 2: Detail description of tool path near approach point and escape point

When the cutting begins near the convex form

Y
[4]Movement to the /
cutting start point fr
A 4
fr
—— —
Pc o [6]
[5]Machining
along the form Movement to the
escape point
<Pc side> <Pe side>
X X M3P219
When the cutting begins near the non-convex form
Workpiece
v
(5]
Machining Movement to
along the form the escape
point
[4]Movement to the cutting
start point _ -
) Ll
M3P220

The bold codes represent parameter addresses.

fr: An optimum distance is automatically obtained from the data entered in the
PROGRAM and TOOL FILE displays

Note 3: See Subsection 4-8-6, “Precautions in line machining.”

4-149



PROGRAM CREATION

Note 4: According to the position of the approach point entered in the tool sequence and to a
machining form entered in the shape sequence, a cutting start point and a cutting
method vary as follows:

* The description below is entirely given, with the cutting direction taken CCW
(counterclockwise).

When ? is displayed in the items APRCH-X, -Y

- Form having a convex point:

Fs
~
~ °

e

Pc

M3P221

Cutting is started from the convex point nearest the start point (Fs) entered in the
shape sequence.

- Form having no convex point:

Fs

/

Pc

M3P222

Cutting is started form the start point (Fs) entered in the shape sequence.
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When the data is entered in the items APRCH-X, -Y

- If there is not any convex point near the approach point.

Pa Pc

M3P223

- If there is a convex point near the approach point.

Pa
Pc

M3P224

Pa: Approach point to be determined using the numeric keys
If ? is displayed by pressing the menu key AUTO SET, the coordinates of cutting
start point will be entered automatically.

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence
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9. Inside chamfering unit (CHMF IN)

This unit should be selected to carry out chamfering so that a tool will make a turn-around inside
of a form.

A. Data setting

UNo. UNI'T DEPTH INTER-Z INTER-R CHWVF
1 CHWVF I N  999. 999 99. 999 99. 999 99.9

SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR C- SP FR M M
1 CHAMFER 2 *

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, chamfering cutter is automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For sequence data setting, refer to Subsection 4-8-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.
CHMF IN unit Tool sequence
Workpiece zero-point
INTER-R
DEPTH
]
|
S~ 7
Shape sequence entered INTER-Z I CHMF )
l Chamfering cutter
M3P225 M3P208
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B. Tool path
X-Y axis

Workpiece ~= - — — Rapid feed
—-f— Cutting feed

[1]Movement to the
approach point

Movement to the cutting ‘\

/
w start point

e [6] Movement to the escape point

\‘ (5]
Machining along /J

the form
Note 3
X
M3P226
X-Z axis
—- — — — Rapid feed

[1]Movement to the \

approach point —~gg——— Cutting feed
\%—; —— Pi

1[2]Movement to the
Note 3 1 clearance position

Clearance i |

[3 ]Movement to the
machlnlng face

[7] Movement to the inital point

Workpiece Pa Pe

—i\_—g—| gx_._/_q_/
[4]Movementto [5]Machining [6] Movement to
the cutting along the escape

start point the form point

Workpiece

X M3P227

The bold codes represent parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence
Pc: Cutting start point to be automatically established
Pe: Escape point to be automatically established

”

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)
in Section 4-6.

Note 1. The feedrate on tool path [3] is dependent upon the ZFD (Z-axis feed) in the tool
sequence.
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Note 2: Detail description of tool path near approach point and escape point

When the cutting begins near the convex form

Y Y
[4]Movement to the cutting
start point
Machining along Movement to the
[5] the form escape point [6]
fr
<Pc side> <Pe side>
X X

M3P228

When the cutting begins near the non-convex form

Y El E21 El |
[4]Movement to the » > >
cutting start
point
Machining Movement to
along the form the escape
point
(5]
\C) I
A
fr Workpiece

M3P229

The bold codes represent parameter addresses.

fr: An optimum distance is automatically obtained from the data entered in the
PROGRAM and TOOL FILE displays

Note 3: See Subsection 4-8-6, “Precautions in line machining.”
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Note 4: According to the position of the approach point entered in the tool sequence and to a

machining form entered in the shape sequence, a cutting start point and a cutting
method vary as follows:

* The description below is entirely given, with the cutting direction taken CCW
(counterclockwise).

When ? is displayed in the items APRCH-X, -Y

- Form having a convex point:

4 )

\
\

Ci/\J

M3P230

Cutting is started from the convex point nearest the start point (Fs) entered in the
shape sequence.

- Form having no convex point:

M3P231

Cutting is started form the start point (Fs) entered in the shape sequence.
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When the data is entered in the items APRCH-X, -Y

- If there is a convex point near the approach point.

X
M3P232
- If there is not any convex point near the approach point.
Y
Ve
/
\_ n J
Fs
X
M3P233

Pa: Approach point to be determined using the numeric keys
When ? is displayed by pressing the menu key AUTO SET, the coordinates of
cutting start point will be entered automatically.

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence
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4-8-4  Line machining tool sequence data

For line machining tool sequence data only a tool name is automatically selected once a
machining unit has been entered. Other data should be entered by use of menu keys or numeric
keys according to a form of the workpiece to be machined or to the procedure for machining.

SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R CSP FR M M
R1 END M LL L 2
F2 END M LL L 2 L 2
1 1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 5 6 7 8 9 9 10 10

€: Not necessary to be set here.
1. Tool designation: TOOL

The name of a tool can be changed by the use of menu keys.

ENDM LL |FACEM LL| CHAMFER

CUTTER

BALL
ENDM LL

CENTER
DRI LL

In the central linear, right-hand linear, left-hand linear, outside linear and inside linear machining
units, either end mill, face mill or ball end mill is selectable. In the right-hand, left-hand, outside
and inside chamfering units, a chamfering cutter and a centering drill are selectable.

2. Nominal diameter of tool: NOM-¢

Approximate diameter of a tool is entered. A nominal diameter is the data to identify by diameter
those tools which are of identical type (having an identical name).

3. Tool identification code

A code should be selected out of the menu to identify those tools which are of identical type
(having and identical name) and have an identical nominal diameter.

A B E H HEAVY >>>

TOOL

C ‘ D

F ‘ G

To slowly change a heavy tool in the ATC mode, select a heavy tool identification code.

With the menu key HEAVY TOOL pressed, the display will change over to the menu for heavy
tool identification code. Then select a code from the menu to identify those tools which have an
identical nominal diameter.
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4. Priority number: No.

Enter the priority number for prior machining and subsequent machining. There are three
following entry methods.

A. Prior machining priority number
To be set by means of numeric keys. The number is displayed in yellow.
Setting range (1 to 99).

B. Subsequent machining priority number

To be set by means of numeric keys after having reversed the display of DELAY PRIORITY by
selecting its menu key.
The characters are displayed in reversed status.

Setting range (1 to 99).
C. Without entry (ordinary machining)
The priority number is not entered.
For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”
5. Coordinates X and Y of the approach point: APRCH-X, APRCH-Y

Enter an X, Y coordinates of the position at which a tool is to cut in axially.

With the menu key AUTO SET selected, ? is displayed. After the tool path check is performed, ?
will automatically change over to the coordinates of a cutting start point. (Refer to tool path by
each unit.)

6. Machining method: TYPE

Use menu keys to select the direction in which machining (turning) is performed in the outside
and inside linear machining and outside and inside chamfering units.

CW CUT | ccw cut
Y 72
cwW CCw
When the menu key CW CUT is pressed, When the menu key CCW CUT is pressed,
machining is performed clockwise. machining is performed counterclockwise.
M3P234

4-158



PROGRAM CREATION

7. Z-axis feedrate: ZFD

Enter the feedrate in Z-axis direction. It is also possible, moreover, to select rapid feed (G0O0) or
cutting feed (G01) by the use of menu keys.

cutr
1

RAPI D
@0

AN ZFD Feedrate

. . G00 Rapid feed
~&i)— <—— Initial point
G01 Parameter E17 may

be used to
determine:

E17
Feed x 10

Determine this rate.

N

Workpiece Numeric value Feed x a

(@)

M3P235

8. Cutting stroke-Z: DEP-Z

In roughing, a maximum axial cutting stroke in one cycle is entered. With the menu key AUTO
SET selected, a smaller value is entered, either the data SRV-Z entered in the machining unit or
the maximum cutting stroke registered on the TOOL FILE display. An actual axial cutting stroke
is arithmetically obtained from the data DEP-Z, SRV-Z and FIN-Z, both in the machining unit.
(For calculation formula, see Subsection 4-8-6, “Precautions in line machining.”)

9. Cutting conditions (circumferential speed, feed): C-SP, FR

A spindle speed and a cutting feedrate are entered.

With menu key AUTO SET selected, optimum cutting conditions are calculated and entered,
based on the materials of both workpiece and tool and on the cutting depth. (A circumferential
speed is given in meters per minute and a cutting feedrate in millimeters per revolution.)

10. M-codes: M

Set the required M-code(s) to be output immediately after mounting the tool onto the spindle in
the ATC mode. A maximum of up to two M-codes may be entered. It is also possible, moreover,
to select and enter a general M-code out of the menu. (See “List of M-codes” in the Operating
Manual.)

4-8-5 Line machining shape sequence data

The data setting items of shape sequence for the line machining units are the same as those for
the face machining units. For the shape sequence data setting, see data entry procedure in
Subsection 4-9-7.

4-159



PROGRAM CREATION

4-8-6  Precautions in line machining

1. Tool path during rough-machining with Z-axial removal allowance (SRV-Z) > cutting depth-
Z (DEP-2)

Cutting is performed at several pass. The tool path is determined by the parameter E95 which
relates with three factors, but not all of these factors may be available for the certain machining
unit:

A. Cutting start position along the Z-axis

B. Type of routing through approach points

C. Type of escape along the Z-axis after machining

[Basic tool path]

~=l — — — Rapid feed il = = = e = = === Initial point Z
-—— Cutting feed 1
w y |
Clearance 1

A A i A
v [ cuz 241
l > |
Y |
[3] cuz [4] 1
L» _} |
>I
[5] cuz [_G]}I
-
_ i - - Y Finishing surface
sz

M3P236

Fig. 4-18 Basic tool path
cuz: Cutting depth in the Z-axis per pass

Calculation of cuz:

tz—-sz
cuz=——

n

_ tz-sz

cz
tz:  Z-axial cutting allowance SRV-Z to be entered in the machining unit
sz: Z-axial finishing allowance FIN-Z to be entered in the machining unit
cz: Z-axial cutting depth DEP-Z to be entered in the tool sequence

n: Number of passes in the Z-axis direction (Integer obtained by rounding up the decimal
fraction)

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”

in Section 4-6.
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A. Cutting start position along the Z-axis

Select one of the following two types:

(1) Rapid feed to the clearance position above the machining (2) Cutting start position fixed
surface
First cutting Second cutting First cutting Second cutting
O Q O O
| I | |
1 Clearance i Clearance
! A 4 \ 4
v A A cuz A A cuz
v y
A A A
cuz cuz
Clearance v y
N
M3P237

The bold codes represent parameter addresses.
B. Type of routing via approach point

Select one of the following two types:

(1) Routing via approach point each time (2) Routing via approach point only in the first pass

- o,

1

Escape point

Approach point i Approach point

i
Cutting start point Cutting start point

M3P238
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C. Type of escape along the Z-axis after machining

Select one of the following two types:

(1) No Z-axis relief (2) Return to the initial point

. [
\Q

Escape point Escape point

Cutting start point Cutting start point

M3P239

Tool path setting parameter
Parameter E95
For A: bit4 = 0: Cutting start position fixed -- (2)
1: Rapid feed to the clearance position above the machining surface -- (1)

* As for pattern (1), the starting position of cutting feed is determined by the setting of
parameter E7 (instead of clearance) from the second cutting when the following conditions
are satisfied:

- Bit 6 of parameter E95 is set to “1”, and
- The unit concerned is LINE CTR, RGT, LFT, OUT or IN.

For B: bit 2 = 0: Routing via approach points only in the first pass -- (2)
1: Routing via approach points each time -- (1)

For C: bit 3 = 0: Return to the initial point -- (2)
1: No escape along the Z-axis -- (1)
Note 1: Both A and B can be used for all line-machining units, whereas C can only be used for
inside linear and outside linear machining units.

Note 2: The tool path shown at basic tool path above is selected automatically for machining
units that are not subject to the selection of the parameter E95.
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2.

Detail tool path of a Z-axial cut-in

- Roughing

—~= - — — Rapid feed

-ag——— Cutting feed
|§3—' - - Pi

Workpiece

Clearance /
; ct ‘
Y tz
- /

- -— Finishing surface

[l

X M3P240

- Finishing

- — — — Rapid feed
—-4—— Cutting feed

Workpiece
‘ICIearance /
y

_>_ASZ -— Finishing surface

X M3P241

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
ct:  Z-axial cutting depth DET-Z to be entered in the tool sequence

tz: Z-axial cutting allowance SRV-Z to be entered in a machining unit

sz: Z-axial finishing allowance FIN-Z to be entered in a machining unit

Note 1:

Note 2:

Note 3:

For the (safety) clearance, see “Positions of the initial point and reference point (R)” in

Section 4-6.

The starting allowance of axial cutting, specified by the (safety) clearance, will become

equal to parameter E7 if the following three states occur at the same time:

- Bit 6 of parameter E95 is set to 1.

- A pre-machining tool is included in that tool sequence.

- The machining unit is either central linear, right-hand linear, left-hand linear, outside
linear or inside linear machining.

The starting allowance of cutting in radial direction, specified by parameter E2, will

become equal to parameter E5 if the following three states occur at the same time:

- Bit 7 of parameter E95 is set to 1.

- A pre-machining tool is included in that tool sequence.

- The machining unit is either outside linear or inside linear machining.
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3. Other precaution on tool path

If shape data, tool data or parameter are modified after the automatic determination of X and Y
coordinates of approach point (displayed in yellow), the approach point will not be located on the
same cutting start point and the tool path will also be modified.

4-8-7  Automatic corner override

In line and face machining, cutting an inside corner will require a larger allowance to be cut,
resulting in an increased load of cutting. The automatic corner override is to automatically
override a feedrate at the allowance increased portions to reduce the cutting load.

1. Operating conditions

Automatically overridden SRV-R

M3P242

Cutting an inside corner will increase a cutting allowance by area a while moving the tool from P,
to P, in the illustration. In this span, the feedrate is automatically overriden.

This override, however, will be valid only when all of the following requirements (A, B, C) are
satisfied:

A. Inside corner angle 6 is equal to or less than the value entered in the parameter E25 (with
0 < E25).

M3P243
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B. A-radial cutting allowance is equal to or less than the value entered in the parameter E23
(SRV-R < tool diameter x E23/100)

The load scarcely varies when SRV-R is near to the tool diameter.

\ p | SRVR

M3P244

C. Arradial cutting allowance is equal to or less than the value entered in the parameter E24
(SRV-R < tool diameter x E24/100)

When SRV-R is small, the load varies scarcely.

~ SRV-R

M3P245

2. Valid machining

The corner override is valid in roughing for each of the right-hand linear machining, left-hand
linear machining, outside linear machining, inside linear machining, end milling-step, pocket
milling, pocket milling-mountain and pocket milling-valley.

3. Override rate

An override rate on the programmed cutting feedrate should be entered in the parameter E22.
With the parameter set at 0, the automatic corner override function is invalid.
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4-9  Face Machining Units

Face machining units are used to enter the data relating to the procedures for machining an area
and to the form to be machined. Available in each unit are two sequences; one is the tool
sequence in which tool-operation-associated data are entered and the other shape sequence in
which the data relating to machining dimensions specified on drawing are entered.

4-9-1 Types of face machining units

1. Face milling

2. End milling-top 3. End milling-step

|<

4. Pocket milling

5. Pocket milling-mountain 6. Pocket milling-valley

7. End milling-slot

M3P246

Fig. 4-19 Types of face machining unit
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4-9-2  Procedure for selecting face machining unit

(1) Press the menu selector key (key located to the right of the menu keys) to display the
following menu.

PO NT

MACH- | NGMACH- | NGVACH- | NG PROGRAM

LI NE FACE | TURNI NG| MANUAL WPC OFFSET END

SHAPE
CHECK

>>>

(2) Pressing on the menu key FACE MACH-ING displays the following machining unit menu.

FCE MLL |TOP EM L STEP POCKET PCKT MI' | PCKT VLY SLOT

|_1J

m ol Y e e

(38) Press the appropriate menu key of the desired machining unit.

4-9-3  Unit data, automatic tool development and tool path

1. Face milling unit (FCE MILL)

This unit is selected to machine a workpiece flatly on the surface by the use of a face milling tool.

A. Data setting

Remark 1:
Remark 2:
Remark 3:

Remark 4:

Remark 5:

UNo. UNI'T DEPTH SRV-Z BTM WAL FINNZ FINR
1 FCE MLL 999.999 999. 999 9 ¢ 999.999 *
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR

R1 FCE M LL L 2
F2 FCE M LL L 2 L 4

Data in unit represent a maximum input value.
#: Data are not necessary to be set here.

In this unit, face mills are automatically developed.

C-SP

FR M M

In the tool sequence, a maximum of up to two tools are automatically developed,

based on SRV-Z and on FIN-Z.

Machining Pattern
R1 (Roughing) FIN-Z = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z : One tool is selected.

For the tool sequence data setting, see Subsection 4-9-4.
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FCE MILL unit Tool sequence

Shape sequence entered ¢Workplece zero-point

\/ Finishing Roughing

DEPTH .

SRV-Z
FIN-Z Face m_||| Fa_ce_ mlll
(for roughing) (for finishing)
M3P247 M3P248

BTM: A bottom roughness code is selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a bottom roughness code
has been selected.
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B. Tool path

When the menu key X BI-DIR is selected for the item TYPE in the tool sequence

Y E12 ~ — — — Rapid feed
. —-a—— Cutting feed
Workpiece

—_

A
-1
d
E12 <'>,

| Clearance ~ Workpiece

lﬂ__ Pe: Pc ¢ l/ I »_I

M3P249

The bold codes represent parameter addresses.

Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point to be automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

<Route on which tool is to move>

1] The tool moves at a rapid feedrate to approach point.

N
—

The tool moves at a rapid feedrate to the clearance position.

The tool moves at a rapid feedrate to the face to be machined.

B

The tool moves at a cutting feedrate to the cutting start point and carries out machining.

— —_, — /=
w
—

5] Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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When the menu key X UNI-DIR is selected for the item TYPE in the tool sequence

Y - — — — Rapid feed
E12 -.——— Cuitting feed

= - pe

—~ -

=

H 2 [711
| *[]l ! Clearance Workpiece ~ (58]

' c ) A !
E|Pav[3]| | u | |>;E|

M3P250

The bold codes represent parameter addresses.

Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point to be automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

<Route on which tool is to move>

1] The tool moves at a rapid feedrate to approach point.

2] The tool moves at a rapid feedrate to the clearance position.

3] The tool moves at a rapid feedrate to the face to be machined.

4] The tool moves at a cutting feedrate to the cutting start point and carries out machining.

[5], [6] and [7] Upon completion of machining in one direction, the tool moves at a rapid feedrate
to initial point and to a subsequent cutting start point.

[8] Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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When the menu key X BI-DIR SHORT is selected for the item TYPE in the tool sequence

Y —a — — — Rapid feed
El2 —ag—— Cutting feed
f—mekpiece
Pe M
A
t cur
1
\\[ ) y
\ \
\ A
cur
[4] <
Pc \} A 4
E12
X
z \ 1
\
LN || | ) ] ) y
Note 2--4---------; x
| L [2] " _
| ' | ; [5] Clearance  Workpiece
E * 3] : Pc ¢
I A LT .
EE— [4]
X

M3P251

The bold codes represent parameter addresses.

Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point to be automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

fo: Form-offsetting clearance

. E15
fo = tool diameter x
10
Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”

in Section 4-6.
<Route on which tool is to move>
[1] The tool moves at a rapid feedrate to approach point.
[2] The tool moves at a rapid feedrate to the clearance position.
[3] The tool moves at a rapid feedrate to the face to be machined.
[4] The tool moves at a cutting feedrate to the cutting start point and carries out machining.

[5] Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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When the menu key X BI-DIR ARCSHORT is selected for the item TYPE in the tool sequence

v —=f - - — Rapid feed
El12 Workpiece ——e——oH Cutting feed

Pe )

Y -

0 ( cur‘L
\ A

n cur /

Pc \:i\ \Aﬂ

E12 fo
. X
z W1
| \I | o | _ _ - Pi
I 2] ‘
| v | 1 [5] Clearance \yorkpiece
| 13 I pc y L
| Pa' | 1] Pel
Note 2 [4] X
D735P0083

The bold codes represent parameter addresses.

Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence
Pc: Cutting start point to be automatically established
Pe: Escape point to be automatically established
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence
fo: Form-offsetting clearance
E15

fo = tool diameter x

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

<Route on which tool is to move>

[1] The tool moves at a rapid feedrate to approach point.

[2] The tool moves at a rapid feedrate to the clearance position.

[3] The tool moves at a rapid feedrate to the face to be machined.

[4] The tool moves at a cutting feedrate to the cutting start point and carries out machining.

[5] Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinate of cutting start point will be entered in these
items.

Note 2: Detail of the Z-axial tool path. (See Subsection 4-9-5, “Precautions in face machining.”)

- Roughing
z 11 —=f — — — Rapid feed
.7 —~ag—— Cutting feed
| I/ | a
(211
|_Y_|_A_ Workpiece
1 Clearance /
[3]1 4 .
ct
| | v y tz
i -y - Finishing surface
sz
X M3P252
- Finishing
z [1] —-d — — — Rapid feed
yd ——— Cutting feed
L 5
|

(2]
I

|_Y_‘ Workpiece
[3] Clearance /
* | I v

A

- Finishing surface

Sz

X M3P253

The bold codes represent parameter addresses.

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section
4-6.)

ct: Z-axial cutting stroke to be determined by the data DEP-Z in the tool sequence

tz: Z-axial cutting allowance to be determined by the data SRV-Z in a machining unit

sz: Z-axial finishing allowance FIN-Z in a machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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2. End milling-top unit (TOP EMIL)

This unit is selected to machine a workpiece flatly on the machine by the use of an end mill.

A. Data setting

R1 END M LL
F2 END M LL

UNo. UNIT DEPTH SRV-Z BTM WAL FINNZ FINR
1 TOP EML 999.999 999. 999 9 ¢ 999.999 L 2
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R C-sP FR M M

*

Remark 1: Data in unit represent a maximum input value.
Remark 2: : Data are not necessary to be set here.
Remark 3: In this unit, end mills are automatically developed.
Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed,

based on SRV-Z and on FIN-Z.

Machining Pattern

R1 (Roughing) FIN-Z = 0 : One tool is selected.

F2 (Finishing) SRV-Z < FIN-Z : One tool is selected.
Remark 5: For the tool sequence data setting, see Subsection 4-9-4.

TOP EMIL unit Tool sequence
Shape sequence entered Workpiece zero-point

\ Finishing  Roughing ‘

DEPTH

SRV-Z

FIN-Z End mil End mil
(for roughing) (for finishing)
M3P254 M3P255

BTM: A bottom roughness code is selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a bottom roughness code
has been selected.
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B. Tool path

When the menu key X BI-DIR is selected for the item TYPE in the tool sequence

Y ‘ - — — — Rapid feed
Workpiece —as— Cutting feed
1
\
\
\
[4]
E Note 3
X
z N A
LN ] | | y
Note 2--4---------; x
| (2] .
bl [ Clearance ~ Workpiece | [5]
: / 1
; + [3] v ;
Pt 13l
R Pc Pe
M3P256
The bold codes represent parameter addresses.
Pa:  Approach point to be determined by the data APRCH-X, -Y in the tool sequence
Pc: Cutting start point to be automatically established
Pe: Escape point to be automatically established
Pi:  Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”

in Section 4-6.

<Route on which tool is to move>

The tool moves at a rapid feedrate to approach point.
The tool moves at a rapid feedrate to the clearance position.

The tool moves to the face to be machined. (The feedrate is dependent upon the data ZFD
in the tool sequence.)

The tool moves at a cutting feedrate to the cutting start point and carries out machining.

Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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When the menu key X UNI-DIR is selected for the item TYPE in the tool sequence

Y . —-d — — — Rapid feed
Workpiece )
—-g— Cutting feed
LY
\
\
\
[4]
X
z N
| 5 | [6] [ |
_ -— - P
I - 1 A '
2] [7] (5]
e TR T
3] ’_+ : : ¢ Clearance
_ o — - | I »l—L»'—J
Noies [8] Workpiece
M3P257
The bold codes represent parameter addresses.
Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence
Pc: Cutting start point to be automatically established
Pe: Escape point to be automatically established
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”

in Section 4-6.

<Route on which tool is to move>

[1]
2]
[3]

The tool moves at a rapid feedrate to approach point.
The tool moves at a rapid feedrate to the clearance position.

The tool moves to the face to be machined. (The feedrate is dependent upon ZFD in the tool
sequence.)

The tool moves at a cutting feedrate to the cutting start point and carries out machining.

[6] and [7] Upon completion of machining in one direction, the tool moves at a rapid feedrate
to initial point.

Then, it moves at a rapid feedrate to the subsequent cutting start point specified by the
clearance above the next cutting start point.

The tool moves at a cutting feedrate to the face to be machined and starts machining.

Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5 “Precautions in face machining.”

Note 3: Detail description of tool path

Y —-gg———— Cutting feed

le N T Z Workpiece

4] /\ cur
xPC fo

/
WIS P

» <

fo

X M3P258

td: Diameter of a tool

fo: Form offset clearance dependent upon both td and parameter E13

E13
fostdx —/————
10
rs: Form offset amount rectangular to the cutting direction
td
rs =
20
A
Form

Im (%)

N

®

Cutting direction ‘
M3P259

cur: Radial cutting depth per cycle, obtainable as follows:
1A%

Ccur =

v=1/{m () —2x (fo+rs)
N
cr

n=

cr:  Radial cutting depth (WID-R) to be entered in the tool sequence

n:  Number of radial cutting pass (an integer with fractions below the decimal point
rounded up)
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3.  End milling-step unit (STEP)

This unit is selected to machine a workpiece flatly on the surface by the use of an end mill, with a
relief left behind.

A. Data setting

R1 END M LL
F2 END M LL

Remark 1:
Remark 2:
Remark 3:

Remark 4:

Remark 5:

UNo. UNI'T DEPTH SRv-Z
1 STEP 999. 999 999. 999
SNo. TOOL

NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR C-SP FR M M

BTM WAL FINNZ FINR
9 9 999. 999 999. 999

*

Data in unit represent a maximum input value.

#: Data are not necessary to be set here.

In this unit, end mills are automatically developed.

In the tool sequence, a maximum of up to two tools are automatically developed,
based on SRV-Z, FIN-Z and FIN-R.

Machining

Pattern

R1 (Roughing)

FIN-Z =0 and FIN-R = 0 : One tool is selected.

F2 (Finishing)

SRV-Z < FIN-Z : One tool is selected.

For the tool sequence data setting, see Subsection 4-9-4.

STEP unit

Tool sequence

\
S

Shape sequence entered

SRT/—Z :

FIN-Z

Workpiece zero-point
Finishing Roughing E ‘ E

End mill End mill
M3P260 (for roughing) (for finishing) M3P255

BTM: A buttom roughness code is selected out of the menu.

WAL: A wall roughness code is selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a bottom roughness code
has been selected.
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B. Machining sequence

End milling-step is performed in the following order.

Roughing

===

A’H« FIN-R

Relief

FIN-Z

SRV-Z

Machining is performed with the
end mill developed in the tool
sequence R1. With SRV-Z = FIN-Z,
this machining is not performed.

Bottom

/

Relief

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-Z = 0, this
machining is not performed.

Finishing

wall

===

Relief

M3P261

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-R = 0, this
machining is not performed.
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C. Machining pattern

For roughing or bottom finishing, a machining pattern is selected by the parameter E91.

- Either 0 or 1 in the related bit accordingly. For the details of the parameter E91, refer to the
Parameter List.

E91 =|7|6|5|4[3[2[1|0 ’ |

bit 0 S

Machining is performed from inside | pmachining is performed from outside
to outside. to inside.

bit 1

Cutting direction reversing type: Fixed cutting direction type:

With the cutting direction reserved Machining is performed in an

inside and outside are machined. identical direction while turning along
After that, the rest is machined. an inside form.

BH— <R
bit 7 S S NN

'
v vl
SRR )
v/ e RNy A WAWAW. ¥

- To machine from the outside, the
In case of machining from the ; .
) . tool moves inwards along an outside
outside, the tool moves inwards

NM210-00546 along an inside form. form.

4-180



PROGRAM CREATION

D. Tool path

Roughing or bottom finishing

Y

—-f — — — Rapid feed
-«ag——— Cutting feed

MW [11,
ISR %
SN

W\
&
Note 3

Pa=Pc
X
z [,
/
| / J _ Pi
[2]*
Note 2 | | y
Clearance
3] L Pa=Pc 4
X
M3P262
The bold codes represent parameter addresses.

Pa, Pc: Approach point to be determined by the data APRCH-X, -Y to be entered in the tool
sequence and cutting start point (In the illustration above, the cutting start point is the
approach point.)

Pe: Escape point automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

sr: Radial finishing allowance to be determined by the data FIN-R in a machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”

in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y, by pressing the menu key AUTO SET,
the tool is postioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”

Note 3: When a tool moves over a tool path distant by the value entered in the parameter E2
from a machining form, the cutting feedrate is multiplied by the number entered in the
parameter E16.

<Route on which tool is to move>
[1] The tool moves at a rapid feedrate to approach point (Cutting start point). (See Note 1.)
[2] The tool moves at a rapid feedrate to the clearance position.

[3] The tool moves to the face to be machined. (The feedrate is dependent upon the data ZFD
in the tool sequence.)

[4] - [15] The tool machines along an inside form while turning around a workpiece on the
circumference. ([6] and [10] and [4], [8] and [12] have some portions pass through an identical
path.)

Wall finishing
The tool is machining through a tool path identical with that for finishing in the LINE OUT unit.

E. Finishing
Finishing is performed, based on the entered data FIN-Z and FIN-R.
Bottom finishing is performed, with 0 < FIN-Z.
Wall finishing is performed, with 0 < FIN-R.
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<To perform both bottom- and wall-finishing>

When both bottom and wall are finished in finishing, the point determined by the data APRCH-X,
-Y in the tool sequence will be the approach point in bottom finishing. To transfer from bottom
finishing to wall finishing, moreover, the tool moves at a rapid feedrate from the bottom-finishing
escape point to the wall-finishing cutting start point as illustrated below.

% - - - — Rapid feed
—-gf— Cutting feed

Wall finishing

[1] Bottom finishing

Pel
X
z
[ I_L;I l | - Pi
[
AL L 1
[ ]I [ ]I Gl
I I
I I
I I
L1 | IB L
Pel Pc2 = Pe2
M3P263
Pel: Escape pointin bottom finishing
Pc2: Cutting start point in wall finishing
Pe2: Escape point in wall finishing
Pi:  Initial point Z (See “Positions of the initial point and reference point (R)” in

Section 4-6.)

Note 1. When ? is displayed in the items APRCH-X, -Y, by pressing the menu key AUTO SET,
the tool is postioned directly at the cutting start point and operations [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”

Note 3: When a tool moves over a tool path distant by the value entered in the parameter E2
from a machining form, the cutting feedrate is multiplied by the number entered in the
parameter E16.
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4. Pocket milling unit (POCKET)

This unit is selected to carry out milling of a pocket form by the use of an end mill.

A. Data setting

UNo. UNI'T DEPTH SRv-Z BTM WAL FINZ FINR |INIER-R CHWF
1 POCKET 999. 999 999. 999 9 9 999. 999 999. 999 999.999 99.9
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R C- SP FR M M
R1 END M LL
F2 END M LL 2
3 CHAMFER 2 L 2

Remark 1: Data in unit represent a maximum input value.
Remark 2: : Data are not necessary to be set here.

Remark 3: In this unit, end mills and a chamfering cutter are automatically developed. Instead
of the chamfering cutter, a centering drill can be used for chamfering.

Remark 4: In the tool sequence, a maximum of up to three tools are automatically developed,
based on SRV-Z, FIN-Z, FIN-R and CHMF.

Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z : One tool is selected.
(Chamfering) CHMF # 0 : One tool is selected

Remark 5: For the tool sequence data setting, see Subsection 4-9-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.

POCKET unit Tool sequence

Workpiece zero-point

Roughing Finishing

Chamfering E‘ /g\‘/g\

End mil End mill  Chamfering
(for roughing)  (for finishing) cutter

FIN-Z M3P264 M3P255

Shape sequence entered A

BTM: A bottom roughness code is selected out of the menu.
WAL: A wall roughness code is selected out of the menu.

FIN-Z: Z-axial finishing allowance is automatically established once a bottom roughness code
has been selected.

FIN-R: A radial finishing allowance is automatically established, once a wall roughness code
has been selected.
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B. Machining sequence

Pocket milling is performed in the following order.

===

47_4_ FIN-R

Roughing

SRV-Z

FIN-Z

Machining is performed with the
end mill developed in the tool
sequence R1. With SRV-Z =
FIN-Z, this machining is not
performed.

Bottom

V,

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-Z =0,
this machining is not performed.

Finishing

Wall

M3P265

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-R =0,
this machining is not performed.

Chamfering

Machining is performed with the
chamfering cutter or centering
drill in the tool sequence. With
CHMF = 0, this machining is not
performed.

C. Machining pattern

For roughing or bottom finishing, a machining pattern is selected by the parameter E92.

- Either O or 1 is entered in the related bit accordingly

E92 = (7(6(5[4(3[2(1|0

bit 0

M3P266

0 1
/ /
/ /

7 S /R
7 L/ AV,

/

Gay
DY A
J \ J \

Machining is performed from inside
to outside.

Machining is performed from
outside to inside.
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D. Tool path
Machining from outside (roughing or bottom finishing)

v -] - — — Rapid feed
- Cutting feed

X
(1]
’
Z /’
’
/
L1 LA i bi
4 L Yz
7'y
(8] : Clearance
! [3]
|
L_1Pe¢ | !Pgl Note 2
X
M3P267

The bold codes represent parameter addresses.

Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

sr:  Radial finishing allowance to be determined by the data in the machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”

<Route on which tool is to move>
[1] The tool moves at a rapid feedrate to approach point. (See Note 1.)
[2] The tool moves at a rapid feedrate to the clearance position.

[3] The tool moves to the face to be machined. (The feedrate is dependent upon the data ZFD
in the tool sequence.)

[4] The tool moves at a cutting feedrate to the cutting starting point.
[5], [6] and [7] The tool machines on an around by around basis inwards.

[8] Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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Machining from inside (roughing or bottom finishing)

Y -] — — — Rapid feed
Cutting feed
[l,- —-—

rd
,
. \

E 7
cur m’
Y

Pa
cur [4

[5] Pc

(6]

ulbs

A
Clearance

|
1 y
|

|
Note 2 Pel I !| |Pa

X M3P268

The bold codes represent parameter addresses.

Pa: Approach point to be determined by the data APRCH-X, -Y in the tool sequence

Pc: Cutting start point to be automatically established

Pe: Escape point automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

sr:  Radial finishing allowance to be determined by the data in the machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”

<Route on which tool is to move>
[1] The tool moves at a rapid feedrate to approach point. (See Note 1.)
[2] The tool moves at a rapid feedrate to the clearance position.

[3] The tool moves to the face to be machined. (The feedrate is dependent upon the data ZFD
in the tool sequence.)

[4] The tool moves at a cutting feedrate to the cutting starting point.
[5], [6] and [7] The tool machines on an around by around basis outwards.

[8] Upon completion of machining, the tool moves at a rapid feedrate to initial point.

Wall finishing
The tool is machining through a tool path identical with that for finishing in the LINE IN unit.

Finishing
Finishing is performed, based on the entered values of FIN-Z and FIN-R.
- Bottom finishing is performed, with 0 < FIN-Z.
- Wall finishing is performed, with 0 < FIN-R.
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<To perform both bottom- and wall-finishing>

When both bottom and wall are finished in finishing, the point determined by the data APRCH-X,
-Y of the tool sequence will be the approach point in bottom finishing. To transfer from bottom
finishing to wall finishing, moreover, the tool moves at a rapid feedrate from the bottom-finishing
escape point to the wall-finishing cutting start point as illustrated below.

Y —~ — — — Rapid feed

-—— Cutting feed

Bottom fnshng%

|_‘L,L,_l3 .
[2]|[]'[4]

|
Pel]
|y [YI5]] Pe2

Pi

X M3p269

Pel: Escape pointin bottom finishing

Pc2: Cutting start point in wall finishing

Pi:  Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Note:  When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are

performed. In this case, the coordinates of cutting start point will be entered in these
items.
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5. Pocket milling-mountain unit (PCKT MT)

This unit is selected to carry out milling of a pocket form with relief left behind by the use of an

end mill.

A. Data setting

UNo.

SNo.

R1
F2

UNIT DEPTH SRV- Z BTM WAL FINZ FINR
PCKT MI 999. 999 999. 999 9 9  999.999 999. 999
TOOL NOM@ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
END M LL
END M LL *
Remark 1: Data in unit represent a maximum input value.
Remark 2: : Data are not necessary to be set here.
Remark 3: In this unit, end mills are automatically developed.
Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed,
based on SRV-Z, FIN-Z and FIN-R.
Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z : One tool is selected.
Remark 5: For the tool sequence data setting, see Subsection 4-9-4.

Shape sequence entered

Workplece zero-point

FIN-R

PCKT MT unit Tool sequence
Finishing
Roughmg
DEPTH I |

End mill End mill

FIN-Z (for roughing) (for finishing)
M3P270 M3P255

3

BTM: A buttom roughness code is selected out of the menu.

WAL: A wall roughness code is selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a bottom roughness code
has been selected.

FIN-R: A radial finishing allowance is automatically established, once a wall roughness code
has been selected.

4-191



PROGRAM CREATION

B. Machining sequence

Pocket milling is performed in the following order.

Roughing

===

FIN-R

M

Relief

SRV-Z

FIN-Z

Machining is performed with the
end mill developed in the tool
sequence R1. With SRV-Z = FIN-
Z, this machining is not performed.

Finishing

Bottom

Relief

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-Z = 0, this
machining is not performed.

Outer
wall

Relief

/,

Inner
wall

V,

Relief

M3P271

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-R = 0, this
machining is not performed.
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C. Machining pattern

For roughing or bottom finishing, a machining pattern is selected by the parameter E93.

- Enter 0 or 1 in the related bit accordingly.

E93=(7]|6|5|4|3|2|1|0

bit 0

bit 1

M3P272

Machining is performed from inside to
outside.

Machining is performed from
outside to inside.

Cutting direction reversing type:
With the cutting direction reversed,
inside and outside are machined. After
that, the rest is machined.

Fixed cutting direction type:

Machining is performed in an identical
direction along an inside form.
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D. Tool path

Machining from outside (roughing or bottom finishin

- Machining along outer and inner walls:

— - — — Rapid feed
Y ~ag—— Cutting feed
[8][11]
sr
X
z [1]
7
Vs
I
Note 2 |
[2]
|_*_| v
Clearance
314 Pa ]
| V1
X
M3P273
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- Machining the rest:

Y — — - — Rapid feed
-ag—— Cutting feed

X

M3P274

Pa:
Pc:
Pe:
Pi:

cur:

Sr.

Remark:

Approach point to be determined by the data APRCH-X, -Y in the tool sequence
Cutting start point to be automatically established

Escape point to be automatically established

Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Radial cutting depth to be determined by the data WID-R in the tool sequence

Radial finishing allowance to be determined by the data FIN-R in a machining unit

in Section 4-6.
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Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,

the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”

<Route on which tool is to move>

[1]
2]
[3]

[4]

The tool moves at a rapid feedrate to approach point. (See Note 1.)
The tool moves at a rapid feedrate to the clearance position.

The tool moves to the face to be machined. (The feedrate is dependent upon the data ZFD
in the tool sequence.)

The tool moves at a cutting feedrate to the cutting starting point.

[5] and [6] The tool machines along the outside form.

[7]
[8]
[9]
[10]

[11]

Once it has interfered with the inside form, the tool machines along the inside form.
Once it has got out of the inside form, the tool moves along the outside form.
To machine along the inside form, the tool moves along the same path as that in [6].

Because of the path reversed, once it has interfered with the inside form, the tool machines
along the inside form.

To machine the rest, the tool moves along the same path as that in [8].

[12], [13] and [14] The rest is machined inwards on an around by around basis.

[15]

Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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Machining from inside (roughing or bottom finishing)

- — — — Rapid feed
Y - Cutting feed
P
sr
X
z
[,
/
L L | .
Note 2 I [2] A
1
LY h 4 Iy
Clearance |
]
[3] & Pa=Pc I Pe
I'I i | 1 |
X
M3P275

The bold codes represent parameter addresses.

Pa, Pc: Approach point to be determined by the data APRCH-X, -Y to be entered in the tool
sequence and cutting start point. (In the illustration above, the cutting start point is the
approach point.)

Pe: Escape point to be automatically established

<Route on which tool is to move>

In [7] and [8], and [5] and [10], the tool moves reversely on an identical path.

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2. See Subsection 4-9-5, “Precautions in face machining.”
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Outer wall finishing
The tool is machining through a tool path identical with that for finishing in the LINE IN unit.

Inner wall finishing
The tool is machining through a tool path identical with that for finishing in the LINE OUT unit.

E. Finishing
Finishing is performed, based on the entered data FIN-Z and FIN-R.
- Bottom finishing is performed, with 0 < FIN-Z.

- Outer and inner walls are finished, with 0 < FIN-R.

<To perform both bottom- and wall-finishing>

When both bottom and wall are finished in finishing, the point determined by the data APRCH-X,
-Y of the tool sequence will be the approach point in bottom finishing. To transfer from bottom
finishing to wall finishing or from outer wall finishing to inner wall finishing, moreover, the tool
moves at a rapid feedrate from the escape point to the cutting start point as illustrated below.

<To perform wall-finishing>

When wall-finishing is performed in finishing, outer wall and inner wall are finished in this order
(outer wall finishing — inner wall finishing), irrespective of setting for parameter E93 bit 0.

4-198



PROGRAM CREATION

Y - — — — Rapid feed
—-g—— Cutting feed

Inner wall finishing

Bottom
1 finsihing

(6]

Outer finishing

)

X
z
L@l | g B | ) pi
' A
1 1
mal @ Yo 2
1 P | I 1
I I [
i t i
1 1 ! 1
% , b LYy
Pe3" Pc3'Pe2" Pc2 Pel
X
M3P276
Pel: Escape pointin bottom finishing
Pc2: Cutting start point in outer wall finishing
Pe2: Escape point in outer wall finishing
Pc3: Cutting start point in inner wall finishing
Pe3: Escape point in inner wall finishing
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Note: When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.
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6. Pocket milling-valley unit (PCKT VLY)

This unit is selected to carry out pocket milling-valley by the use of an end mill.

A. Data setting

R1
F2

UNo.

SNo.

UNIT DEPTH SRV-Z BTM WAL FINZ FINR
PCKT VLY 999.999 999. 999 9 9  999.999 999. 999
TOOL NOM@ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
END M LL
END M LL *
Remark 1: Data in unit represent a maximum input value.
Remark 2: : Data are not necessary to be here.
Remark 3: In this unit, end mills are automatically developed.
Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed,
based on SRV-Z, FIN-Z and FIN-R.
Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z : One tool is selected.
Remark 5: For the tool sequence data setting, see Subsection 4-9-4.

PCKT VLY unit

Tool sequence

Workpiece zero-point
‘é 7'y

Roughing

Finishing

End mill

M3P277

g
N

(for roughing)

End mill
(for finishing)

M3P255

BTM:
WAL:
FIN-Z:

A buttom roughness code is selected out of the menu.

A wall roughness code is selected out of the menu.
has been selected.

FIN-R:
has been selected.
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B.

Machining sequence

Pocket milling-valley is performed in the following order.

Roughing

=

/

FIN-R

»!
L

SRV-Z

Hollow

FIN-Z

Machining is performed with the
end mill developed in the tool
sequence R1. With SRV-Z = FIN-Z,
this machining is not performed.

Bottom

=

Hollow

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-Z = 0, this
machining is not performed.

Finishing

Wall

Hollow

=

/

M3P278

Machining is performed with the
end mill developed in the tool
sequence F1. With FIN-R = 0, this
machining is not performed.
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C. Machining pattern

For roughing or bottom finishing, a machining pattern is selected by the parameter E94.

- Enter 0 or 1 in the related bit accordingly.

E94 =(7(6|5(4[3[2[1|0

bit O

bit 1

M3P279

Machining is performed from inside
to outside.

N

Machining is performed from
outside to inside.

Cutting direction reversing type:
With the cutting direction reversed,
inside and outside are machined.
After that, the rest is machined.

Fixed cutting direction type:
Machining is performed in an
identical direction along an inside
form.
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D. Tool path

Machining from inside (roughing or bottom finishin

- Machining along an outer wall after expanding a valley along an inside form:

v [1], < - - - Rapid feed
7/

. -agg—— Cutting feed

sr

X
z [11,
4
4
4
//
I )I - Pi
i
[2]*
y | |
Clearance Note 2
A 3
Gl Pa=Pc
X
M3P280

The bold codes represent parameter addresses.

Pa, Pc: Approach point to be determined by the data APRCH-X, -Y in the tool sequence and
cutting start point (In the illustration above, the cutting start point is the approach point.)

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence
Sr: Radial finishing allowance to be determined by the data FIN-R in a machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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- Machining the rest:

Y —- — — — Rapid feed
-ag——— Cutting feed

151

X
M3P281

Pe: Escape point to be automatically established
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
cur: Radial cutting depth to be determined by the data WID-R in the tool sequence

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

Note 1: When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”
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<Route on which tool is to move>

[1]
2]
[3]

[4]

The tool moves at a rapid feedrate to approach point (cutting start point). (See Note 1.)
The tool moves at a rapid feedrate to the clearance position.

The tool moves to the face to be machined. (The feedrate is dependent upon the data ZFD
in the tool sequence.)

The tool moves to the cutting position in a workpiece.

[5]and [6] The tool expands a hole along the valley form.

[7]

8]
9
10
11

= —

[
[
[
[11]
[
[

15]

Once it has interfered with the wall of an outside form, the tool machines along the outside
form.

Once it has got out of the outside form, the tool expands the hole along the valley form.
To machine along the outside form, the tool moves along the same path as that in [8].
Once it has interfered with the outside form, the tool machines along the outside form.

To machine the rest, the tool moves along the same path as that in [6].

12], [13] and [14] The rest is machined inwards on an around by around basis.

Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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Machining from outside (roughing or bottom finishing)

Y
~- — — — Rapid feed
—ag—— Cutting feed
— (11,
Vs
’
X
z (1]
’
’
’
’
A
Note 2 | 2] A
114
LY | Y I
1
y
Pa=Pc (3] \ 1
b | [
l l
Clearance
X
M3P282

The bold codes represent parameter addresses.

Pa, Pc: Approach point to be determined by the data APRCH-X, -Y in the tool sequence. (In the
illustration above, the cutting start point is the approach point.)

Pe: Escape point to be automatically established

<Route on which tool is to move>

Tool path [8] and [10] is the same as that of [5] and [7] respectively.

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”

in Section 4-6.

Note 1. When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.

Note 2: See Subsection 4-9-5, “Precautions in face machining.”

Outer wall finishing
The tool is machining through a tool path identical with that for finishing in the LINE IN unit.
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E.

Finishing
Finishing is performed, based on the entered data FIN-Z and FIN-R.
Bottom finishing is performed, with O < FIN-Z.
Wall finsihing is performed, with O < FIN-R.

<To perform both bottom- and wall-finishing>

When both bottom and wall are finished in finishing, the point determined by the data APRCH-X,
-Y of the tool sequence will be the approach point in bottom finishing. To transfer from bottom
finishing to wall finishing, moreover, the tool moves at a rapid feedrate from the bottom-finishing
escape point to the wall-finishing cutting start point as illustrated below.

Y ~l— = Rapid feed

et Cutting feed

Wall finishing

Bottom
finishing

X
z
(3] .
|—‘—"—A - = JTl— - —Pi
I
! I
[8] 1 :[4] 2]
1 1
1 1
Pe2l Pc2 Pell |__
L] | [5] |1
X
M3P283
Pel: Escape pointin bottom finishing
Pc2: Cutting start point in wall finishing
Pe2: Escape point in wall finishing
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

Note:  When ? is displayed in the items APRCH-X, -Y by pressing the menu key AUTO SET,
the tool is positioned directly at the cutting start point and operation [2] and [3] are
performed. In this case, the coordinates of cutting start point will be entered in these
items.
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7.

End milling-slot unit (SLOT)

This unit is selected to carry out slot machining by the use of an end mill.

A. Data setting

UNo. UNIT DEPTH SRV-Z SLOT-WD BTM WAL FINZ FINR
1 sLor 999. 999 999.999  99.999 9 9  999.999 999. 999
SNo. TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
R1 END M LL *
F2 END M LL * *
Remark 1: Data in unit represent a maximum input value.
Remark 2: : Data are not necessary to be set here.
Remark 3: In this unit, end mills are automatically developed.
Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed,
based on SRV-Z, SLOT-WID, FIN-Z and FIN-R.
Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SLOT-WID < (2 x FIN-R) : One tool is selected.
Remark 5: For the tool sequence data setting, see Subsection 4-9-4.
SLOT unit Tool sequence
Workpiece zero-point
Shape sequence entered FIN-R Roughing  Finishing ‘

DEPTH

End mill End mill
EIN-Z (for roughing) (for finishing)

SLOT-WID

M3P284 M3P255

BTM: A buttom roughness code is selected out of the menu.
WAL: A wall roughness code is selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a bottom roughness code
has been selected.

FIN-R: A radial finishing allowance is automatically established, once a wall roughness code
has been selected.
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B. Tool path
. ) SLOT-WID .
With tool radius + FIN-R < f < tool diameter + FIN-R
\'%

—
[1] /O

’

/—!!— /—
sr i
Es Pc Pe g — — — Rapid feed
-— Cutting feed
Note 3
X
Z 1]
[ s
\
Note 1 \II | I— - - - Pi
2
[2] ﬁ
A !
I [4]
Clearance I
Y [3] 1
|
| ! Il = —— ]
"
Pc TPe X
M3P285

The bold codes represent parameter addresses.

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence

Fe: End point of form to be entered in the shape sequence

Pe: Escape point automatically established

Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)

sr:  Radial finishing allowance (FIN-R) to be entered in a machining unit

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

Note 1. See Subsection 4-9-5, “Precautions in face machining.”

Note 2: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool
sequence.
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Note 3: Detail of tool path near approach point and escape point

- Roughing
Y
X
M3P286
- Finishing
Y
(1]
< wd
~
M3P287

The bold codes represent parameter addresses.

Pc: Cutting start point to be automatically established

Fs: Start point of form to be entered in the shape sequence
Pe: Escape point to be automatically established

wd: Slot width (SLOT-WID) to be entered in a machining unit

sr:  Radial finishing allowance (FIN-R) to be entered in a machining unit

<Route on which tool is to move>

[1] The tool moves at a rapid feedrate to approach point (cutting start point).
[2] The tool moves at a rapid feedrate to the clearance position.

[3] The tool moves to the face to be machined and starts machining.

[4] Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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. . SLOT-WID
With tool radius + FIN-R = 2
Y
Note 3
N I
1] ©
\./ Fe
Pc M
Fs
—_— f - - — — Rapid feed
sr -—— Cutting feed
X
z
[-
N
N\
|;\. | i . L Pi
! Note 1
1 [2] I
Clearance! | Iig]
kﬂ 1
[3] 1
\ 4 1
| tﬁ | ,J,Pe |
X
M3P288

Pc:
Fs:
Fe:
Pe:
Pi:

td:

Sr.

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)

The bold codes represent parameter addresses.

Cutting start point to be automatically established

Start point of form to be entered in the shape sequence
End point of form to be entered in the shape sequence
Escape point to be automatically established

Initial point Z (See “Positions of the initial point and reference point (R)” in Section
4-6.)
Tool diameter to be registered in the TOOL DATA display

Radial finishing allowance (FIN-R) to be entered in a machining unit

”

in Section 4-6.

Note 1: See Subsection 4-9-5, “Precautions in face machining.”

Note 2: The feedrate on tool path [3] is dependent upon the data ZFD (Z-axis feed) in the tool
sequence.
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Note 3:

Detail of tool path near approach point

- Roughing

sr

e /E' —
N
N\
N
Fs Pc -

&//—_—

wd

M3P289

- Finishing

N\
AN
“ wd
N\
Fs Pc

M3P290

Pc:
Fs:

wd:

Sr:

The bold codes represent parameter addresses.
Cutting start point to be automatically established
Start point of form to be entered in the shape sequence
Slot width (SLOT-WID) to be entered in a machining unit

Radial finishing allowance (FIN-R) to be entered in a machining unit

<Route on which tool is to move>

[1]
2]
[3]
[4]

The tool moves at a rapid feedrate to approach point (cutting start point).
The tool moves at a rapid feedrate to the clearance position.
The tool moves to the face to be machined and starts machining.

Upon completion of machining, the tool moves at a rapid feedrate to initial point.
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4-9-4  Face machining tool sequence data

In the tool sequence a tool name only is automatically selected once a machining unit has been
entered. Other data should be entered by use of menu keys or numeric keys according to a form
of the workpiece to be machined or to the procedure for machining.

SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R CSP FR M M
Rl END MLL
F2 END MLL *
1 1 1 1 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 5 6 7 8 9 10 10 11 11

@ : Not necessary to be set here.

1. Tool designation: TOOL

The name of a tool can be selected by the use of menu keys.

ENDM LL |FACEM LL| CHAMFER

CUTTER

BALL
ENDM LL

CENTER
DRI LL

In the face milling unit, either one of the menu key ENDMILL, FACEMILL and BALL ENDMILL
is selectable. In the pocket milling unit ENDMILL, BALL ENDMILL, CHAMFER CUTTER or
CENTER DRILL can be selected. In other units, either the menu key ENDMILL or BALL
ENDMILL is selectable.

2. Nominal tool diameter: NOM-¢

An approximate tool diameter is entered. A nominal diameter is the data to identify by diameter
those tools which are of identical type (having an identical name).

3. Tool identification code

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal diameter.

A B C F G H HEAVY >>>

TOOL

D ’ E

To slowly change a heavy tool in the ATC mode, select a heavy tool identification code.

Press the menu key HEAVY TOOL to change the menu to one for heavy tool identification code.
Then select a code from the menu to identify those tools which have an identical nominal
diameter.

4. Priority number: No.

Enter the priority number for prior machining and subsequent machining. There are three
following entry methods.

- Prior machining priority number
To be set by means of numeric keys. The number is displayed in yellow.
Setting range (1 to 99).

- Subsequent machining priority number
To be set by means of numeric keys after having reversed the display of DELAY PRIORITY by
selecting its menu key.
The characters are displayed in reversed status.
Setting range (1 to 99).
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- Without entry (Ordinary machining)
The priority number is not entered.
For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”

5. Coordinates X and Y of the approach point: APRCH-X, APRCH-Y

Enter an X, Y coordinates of the position at which a tool is to cut in axially.

With menu key AUTO SET selected, ? is displayed. Check the tool path and ? will automatically
change over to the coordinates of a cutting start point. (Refer to tool path by each unit.)

6. Machining method: TYPE

Machining method differs according to the units as follows.

A. Face milling unit

A tool path pattern is selected out of three: BI-DIRECT., UNI-DIRECT., BI-DIRECT SHORT and
BI-DIRECT ARCSHORT. In each pattern, moreover, it is possible to select whether machining is
performed in parallel with the X-axis or the Y-axis.

X Y X Y X Bl -DIR|Y Bl -D R|X Bl -DI RY Bl -DI
BI-DIR | BI-DIR |UNI-DIR|UNI -DI R SHORT SHORT [ARCSHORT|ARCSHORT
Bidirectional cut Unbidirectional cut
@ \ o 6
\ \
\! \
|

|
|

Bidirectional short cut Bidirectional arc short cut

M3P291]

Fig. 4-20 Tool path patterns
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B. End milling-top unit

A tool path pattern is selectable out of BI-DIRECT. or UNI-DIRECT. In each pattern, moreover, it
is possible to select whether machining is performed in parallel with the X-axis or with the Y-axis.

X Y X Y
BI-DIR | BI-DIR |UNI-DIR[UNI -DI R

Unidirectional Bidirectional cut

M3P292
C. Other units
A machining (turning) direction is selected by the use of menu keys.
CW CUT | cow cut
Y 72
When the menu key CW CUT is pressed, When the menu key CCW CUT is pressed,
machining is performed clockwise. machining is performed counterclockwise.
— -
Ccw CCwW

M3P293
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7. Z-axis feedrate: ZFD

The radial feedrate should be entered in a multiple of feedrate. It is also possible, to select rapid
feed (GO00) or cutting feed (G01) by the use of menu keys.

cur RAPI D

@1 @0
ZFD Feedrate
Y
AN GO0 Rapid feed
&il)— Initial point Go01 Parameter E17 may be
I used to determine:
Determine this rate. Feed x Eljg
A Numeric value (o) | Feed x a
Workpiece
p I——
M3P294

8. Cutting stroke-Z: DEP-Z

In roughing, a maximum axial cutting stroke in one pass is entered. With menu key AUTO SET
pressed, a smaller value is entered, either the data SRV-Z entered in the machining unit or the
maximum cutting depth registered on the TOOL FILE display.

An actual axial cutting depth is arithmetically obtained from the data DEP-Z, SRV-Z and FIN-Z in
the machining unit. (For calculation formula, see Subsection 4-9-5, “Precautions in face
machining.”)

9. Radial cutting depth: WID-R

A maximum cutting depth per pass is entered in roughing or bottom finishing.

With the menu key AUTO SET selected, the data WID-R is automatically calculated and
determined by the parameter E10 or E14 and nominal tool diameter.

E10
WID-R = Norminal tool diameter x T: FCE MILL, TOP EMIL and STEP

E14
WID-R = Norminal tool diameter x T : POCKET, PCKT MT and PCKT VLY

10. Cutting conditions (circumferential speed, feedrate): C-SP, FR

A spindle speed and a cutting feedrate are entered.

With menu key AUTO SET selected, optimum cutting conditions are automatically calculated
and entered, based on the materials of both workpiece and tool and on the cutitng depth. (A
circumferential speed is given in meters per minute and a feedrate in millimeters per revolution.)

11. M-codes: M

Enter an M-code which will be output immediately after mounting the tool onto the spindle in the
ATC mode. A maximum of up to two codes may be entered. It is also possible, moreover, to
select and enter a general M-code out of the menu. (See “List of M-codes” in the Operating
Manual.)
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4-9-5  Precautions in face machining

1. Tool path during rough-machining in the case of “Z-axial machining allowance (SRV-Z) >
Z-axial cutting depth (DEP-2)”

Cutting is performed at several passes. The tool path is determined by the parameter related to
the following two factors, but these factors may not be all available in certain machining unit:

A. Cutting start position along the Z-axis
B. Type of routing through approach point

[Basic tool pat]

Initial point Z —~= — — — Rapid feed
| ‘ ~-t—— Cutting feed
| i

TCIearance / Workpiece i
2 A

1 ? cuz [2]Al
* 3] ‘ j,

cuz [4 iz
Y —
* [5] cuz [9]}|
sz -1

B A - Y __  Finishing surface
The bold code represents a parameter address. M3P295

Fig. 4-21 Basic tool path

cuz: Z-axial cutting depth per pass
Calculation of cuz:
tz—sz

cz
tz: Z-axial machining allowance SRV-Z to be entered in the machining unit

sz: Z-axial finishing allowance FIN-Z to be entered in the machining unit
cz: Z-axial cutting depth DEP-Z to be entered in the tool sequence

n:  Number of passes in the Z-axis direction
(Integer obtained by rounding up the decimal fraction)

Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.
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A. Setting the cutting start position along the Z-axis

Select one of the following two types:

(1) Rapid feed to the clearance position above the machining (2) Cutting start point fixed
surface
First cutting First cutting
O O
I I
Second cutting Clearance Second cutting Clearance
O A 4 I A 4
y A 4 A 4
cuz cuz
A y
# Clearance 4 cuz 4 cuz
A Y
M3P237

B. Setting the type of routing via approach point

Select one of the following two types:

(1) Routing via approach point in all passes (2) Routing via approach point only in the first pass

Escape point

y (2
I
&
Approach point Approach point
Cutting start point Cutting start point

Escape point

M3P238

4-218




PROGRAM CREATION

2.

<Tool path setting parameters>
Parameter related to the tool path setting in each face machining unit is shown below.
End milling-top unit (TOP EMIL): E97
End milling-step unit (STEP): E91
Pocket milling unit (POCKET): E92
Pocket milling-mountain unit (PCKT MT): E93
Pocket milling-valley unit (PCKT VLT): E94
End milling-slot unit (SLOT): E96

(The bold codes represent user parameter addresses.)

For A: bit 4 of each parameter = 0: Cutting start point fixed, (2)
1: Rapid feed to the clearance position above the machining
surface, (1)

* As for pattern (1), the starting position of cutting feed is determined by the setting of parameter
E7 (instead of clearance) from the second cutting when the following conditions are satisfied:

- Bit 1 of E96 (for SLOT unit) or bit 2 of the other parameters concerned is set to “1”, and
- The unit concerned is TOP EMIL, STEP, POCKET, PCKT MT, PCKT VLY or SLOT.
For B: bit 2 of parameter E95 = 0: Routing via approach point only in the first pass, (2)

1: Routing via approach point in all passes, (1)

Note 1: B can only be used in the end milling-slot (SLOT) unit.

Note 2. The tool path shown at basic tool path above is selected automatically for face
machining unit that is not assigned by these parameters.

Detail tool path of a Z-axial cutting

- Roughing

z —~= - — — Rapid feed
, —-g— Cutting feed

Clearance

I
3] 7Y
tz
i AN

A Finishing surface

Sz

X M3P296
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- Bottom finishing
(End milling-step, pocket milling, pocket milling-mountain, pocket milling-valley)

z ~ag — — — Rapid feed

1, .
. --gf—— Cutting feed
,

L

(2]

|
|
|
[3]
SZy |
®

Clearance

A

tz

| | 4

i Finishing surface

X

M3P297

- Finishing
(End milling-top, end milling-slot)

z ~ — — — Rapid feed

7 .
/7
—ag—— Cutting feed

1
21
1

A
[3] v Clearance

b

Sz

X

M3P298

The bold codes represent parameter addresses.
Pi: Initial point Z (See “Positions of the initial point and reference point (R)” in Section 4-6.)
tz: Z-axial machining allowance (SRV-Z) to be entered in a machining unit
sz: Z-axial finishing allowance (FIN-Z) to be entered in a machining unit
Remark: For the (safety) clearance, see “Positions of the initial point and reference point (R)”
in Section 4-6.

Note 1. The starting allowance of axial cutting, specified by the (safety) clearance, will become
equal to parameter E7 if the following two states occur at the same time:

- The designated parameter for the intended unit is set to 1.

Unit Parameter Unit Parameter
End milling-top E97, bit 2 Pocket milling-mountain | E93, bit 2
End milling-step E91, bit 2 Pocket milling-valley E94, bit 2
Pocket milling E92, bit 2 End milling-slot E96, bit 1

- A pre-machining tool is included in that tool sequence.

4-220



PROGRAM CREATION

Note 2: The starting allowance of cutting in radial direction, specified by parameter E2, will
become equal to parameter E5 if the following two states occur at the same time:

- The designaed parameter for the intended unit is set to 1.

Unit Parameter Unit Parameter
End milling-step E91, bit 3 Pocket milling-mountain | E93, bit 3
Pocket milling E92, bit 3 Pocket milling-valley E94, bit 3

- A pre-machining tool is included in that tool sequence.

3. Other precautions

1. If shape data, tool data or parameters are modified after the automatic determination of the
data APRCH-X, -Y in the tool sequence (displayed in yellow), the cutting start point will not
be located on the same approach point and the tool path will be also modified.

2. When machining is performed in the cutting direction reverse mode or when a concave form
is pocket milled, a portion remains uncut. Up to a maximum of two portions so remaining
uncut, machining is automatically carried out. In excess of two, however, if will result in an
alarm.
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Example:
Pocket milling Machinable
Remaining uncut (2 locations)
,
/
/
Pocket milling Unmachinable
Remaining uncut (3 locations) Alarm warning

=

Pocket milling-valley Machinable
Remaining uncut (2 locations)

7= N r N\
S =4 C>

Pocket milling-step Unmachinable
Remaining uncut (3 locations) Alarm warning

=

NM210-00547
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4-9-6  Override in case of the overall width cutting

In the pocket milling, the cutting width inside the machining form is determined by the data WID-
R in the tool sequence. In the first pass, etc., however, the cutting width is equal to the tool
diameter. Therefore the cutting load in such a case is bigger than that applied in the next pass.
To make the cutting load equal in all passes, the feedrate is automatically reduced in the first

pass, etc.
1. Operating conditions
The overall width cutting override is valid in pocket milling on the following four cases on which
the cutting width equals the tool diameter:
A. To move from the approach point to the cutting start point:
lllustration below is an example of the pocket milling unit.

Pa: Approach point
Pc: Cutting start point

Automatically overridden

M3P299
B. First pass
MAND-
DEP-R
Tool diameter v

Automatically overridden Ordinary cutting feedrate

in the first pass in the second pass
M3P300
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C. To move to the next cutting start point

2nd pass

1st pass

Automatically overridden

M3P3001
D. First pass after the inversion of the tool path
lllustration below is an example of the pocket milling-mountain unit.
The feedrate is overridden in the first pass
e’ where machining is performed along an
inside form.
M3P302

2. Machining available

The overall width override is valid in roughing for pocket milling, pocket milling-mountain, pocket
milling-valley and end milling-step units.

3. Override rate

An override on the programmed cutting feedrate is determined by the parameter E18.

With the parameter set to 0, the overall width cutting override is invalid.
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4-9-7  Definitions of forms in line machining and face machining units

After the data in the machining unit and the tool sequence have been entered, enter the data
related to the machining form and dimensions in the shape sequence.

1. Definitions of forms

In line machining and face machining units one of the following three patterns can be selected.

Fixed form

Arbitrary form

SQUARE

CIRCLE

ARBITRY

M3P303

A. Closed form and open form

Depending on the machining units, machining form can be divided into the following two types:

Closed form

Open form

Fixed form

Arbitrary form

Arbitrary form

Yyl L

Line
machining

LINE OUT, LINE IN, CHMF OUT, CHMF IN

LINE CTR, LINE RGT, LINE
LFT,CHMF RGT, CHMF LFT

Face
machining

Machining to one
defined shape

FCE MILL, TOP EMIL,

POCKET

Machining with at
least two defined
shapes required

STEP, PCKT MT,

PCKT VLY

SLOT

M3P304
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B. Machining units related to the open form

Machining unit Tool path Before machining — After machining
LINE CTR ( H ) ’@‘ :
LINE RGT O—»Q Q‘
Line |:>
LINE LFT O—O
machining
CHMF RGT ’Q
CHMF LFT ’Q‘ I:'l:
K; R
machining SLot @
M3P305
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C. Machining units related to the closed form

- Line machining

Machining unit Tool path Before machining — After machining

O=——-0

LINE OUT I:>

OO O

v

LINE IN %Q@

CHMF OUT

v

]
© 09
9090

CHMF IN Q@

M3P306
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- Face machining

Machining unit Tool path Before machining — After machining
FCE L EII >
MILL : Q @
One shape
. TOP
defined EMIL A Q E:> @
A“ -
POCKET ﬁ"v E>
()
— /@\
STEP E> v
A C
c——
Two ¢
shapes PCKT
defined y E>
A\
¥
] @ 4\@
PCKT
VLY I:>
M3P307
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2. To define an arbitrary form, take the following precautions:

1. Coordinates X, Y of the start and end points and coordinates |, J of the center of an arc
should be entered in the workpiece coordinates system.

2. For an open form, do not fail to establish coordinates X, Y of its start and end points.
3. Inan open form, it is impossible to select the corner (C or R) of its start or end point.

4. In end milling-step, pocket milling-mountain and pocket milling-valley, for which two forms,
inside and outside, are required, always define the outside form, first.
(Entering the inside form first would lead to a tool path alarm, though the machining form
could be drawn.)

Example:

Outside form

\/ Inside form

A

A&

Y 120 50| | ¥80
20 y
i ®
> \ 4
1 100 |50
Workpiece zero-point ) 200 .

M3P308

FIG PTN P1X/ CX P1Y/ CY P3X/ R P3Y CN1L CN2 CN3 &\
1 SR 100. 20. 200. 120.
2 CR 150. 70. 15. 2 L 2 2 L 2 L 2
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When both outside and inside forms are arbitrarily defined, it is necessary to use menu key
STARTING POINT without fail at the head of the inside form. After pressing the menu key
STARTING POINT, select an arbitrary form with menu key LINE, CW ARC or CCW ARC.

Outside form
start point
Y po! Inside form
start point
100° (175, 40)
Center
X 20% (165, 40)
© 100
Workpiece zero-point b "
_ 200 -
M3P309
FI G PTN X Y R/th J P CNR
1 LI NE 100 20
2 LI NE 200 20
3 LI NE 80. 100
14 LI NE 175. 40. '
5 Cccw 155. 40. ’\ 165. 40.
STARTI NG ITNE The zone encircled is displayed
PO NT - in blue.

5. The meaning of a start point (X, Y) differs between an open form and a closed one.

FI G PTN Y X R'th | J P CNR
1 LI NE 50. 25.
2 LI NE 120. 60.
3 LI NE 120. 25.

The form in this program is indicated on a display as follows:

Open form Closed form
A A
N N Start point (X, Y)
T Start point (X, Y) T p ’
60 60
X 7Y N o X 7Y
25 A 25 P1 J
v v End point A 4 End point
50 A 50
Workpiece P 120 - Workpiece 120 -
zero-point zero-point
The start point (X, Y) has a meaning as a point. The start point (X, Y) has a meaning as a line
(Data R/th, I, J, P and CNR are ignored.) from an end point to the start point.
M3P310

4-230



PROGRAM CREATION

3. Entry of shape sequence data

The following explains the data entry method of the line/face machining sequence for each type
of fixed/arbitrary form.

A. Fixed form

1. SQUARE
Corner 2 Diagonal point P3
K
+ RCz C3ﬂ. Corner 3
(R2) (R3)
Vs C, Cy
Corner 1 |, (R1) (R4)N
Y Yy 1% ® Corner 4
Y1 \
Start point P1
X v v é_
< X1 )
Workpiece zero-point
X3 "
M3P311

(a) Menu selection

After setting tool sequence data of the line/face machining unit, the following menu will

be displayed.
PATTERN OF FI GURE <MENU>? ( )
SQUARE Cl RCLE APBI TRY SHAPE CHECK
1] O cJ

Press the menu key SQUARE.
(b) Data setting in shape sequence SQUARE (see figure above)

FI G PTN P1X/CX P1Y/CY P3X/'R P3Y CN1 CN2 CN3 CN4

1 SR X1 Y1 X3 VE! C G G G
(Ry) (R) (Rs) (Rs)

Cursor position Description
P1X/ CX Enter the X coordinate of start point (x).
P1Y/ CY Enter the Y coordinate of start point (y,).
P3X/' R Enter the X coordinate of diagonal point (X3).
P3Y Enter the Y coordinate of diagonal point (ys).
Select a machining form at corner 1. Corner chamfering distance (C) or corner radius of a circular
arc (R).
R-machining:  Enter the NUMENC Value difeCHY............cocevvvereeeeeeeeeeesesesenseeeeens Corner R
CNL C-chamfering: Press the menu key CORNER CHAMFER and
enter a NUMETIC VAIUE. ..........cooiiiiiiiiie it ( Corner C
Pressing the menu key CORNER CHAMFER makes the menu display reverse and
entering a numeric value will cause that menu display status to become normal.
CN2 Enter the same data as those for corner 1.
CN\3
cNég
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Example 1:
A workpiece machined in a
line machining unit (LINE OUT)
A /<
C20
300 Cc20
Y b4
A
100
XY V¥ @
200
Workpiece zero-point 500
M3P312
UNo. UNIT DEPTH SRvV-Z SRV- R RGH FINZ FINR
1 LINE QUT 5. 5. 5. 1 0. 0.
SNo. TOCL NOV @ No. APRCH X APRCHY TYPE ZFD DEP- Z WD-R GCSP FR M M
_R_ENDMLL 10A CO [ o A€ . D, * 15 _0.046
1 1
' FIG PTN P1X/ CX P1Y/ CY P3X/ R P3Y CN1 CN2 CN\3 CN4 ' Shape
Lo SR __ . 200. ____100._____ %00. __s00. 0O __ 0. ___ 0 __ 0, ;  seduence data
Example 2:
A workpiece machined in a
line machining unit (POCKET)
A f
AN
R20
300 R20
Y >
A
100
XY V¥ Gb’
200
Workpiece zero-point 500
M3P313
UNo. UN'T  DEPTH SRV-Z BTM WAL FINZ FINR
1 POCKET 5. 5. 1 1 0. 0.
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP- Z WD-R GCSP FR M M
_R_ENDMLL 10A . COR oo W e s 5 L
 FIG PTN P1X/ CX P1Y/ CY P3X/ R P3Y CN1L CN2 CN3 oNd o Shape
1 1
P SR 200 100 500. 300 0 R20 0 R20. '  Sequence data
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2. CIRCLE (fixed form)

'y P1
Y
Y1
L X _ Y
Workpiece-zero/ X1
point

M3P314

(&) Menu selection

After setting tool sequence data of the line/face machining unit, the following menu will

be displayed.
PATTERN OF FI GURE <MENU>? ( )
SQUARE Cl RCLE APBI TRY SHAPE CHECK
1] O &

Press the menu key CIRCLE.

(b) Data setting in shape sequence CIRCLE (see figure above)

FI G PTN P1X/CX P1Y/CY P3X'R P3Y CN1 CN2 CN3 c\™
2 CR X1 A r L 2 L 2 L 2 2 2
#: Data are not necessary to be set here.
Cursor position Description
P1X/ CX Enter the X coordinate of the center of a circle (x,).
P1Y/ CY Enter the Y coordinate of the center of a circle (y,).
P3X/' R Enter the radius of the circle to be machined (r).
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Example:

A workpiece machined in a
face machining unit (POCKET)

Workpiece zefo-point

M3P315
UNo. UNI T DEPTH SRV-Z BTM WAL FIN-Z FIN-R
1 POCKET 5. 5. 1 1 0. 0.
SNo. TOOL NOV @ No. APRCH X APRCHY TYPE ZFD DEP- Z WD R C-SP FR M M
R1 END M LL 10. A ? ? CW Q1 5. 5.
1T T T T T T T T TS T T T T T T T TS T T T T T T T T T TS T T TS T T T T T TS TS TS TS T ST TSESESESESESESESESESE SIS ST 1
: FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y CN1 CN2 CN3 CN4 : ~ Shape
IS QR ___200. 100 ¢ 80. LA R * ¢ | sequencedaa
B. Arbitrary

1. Selection of arbitrary form

After setting tool sequence data of the line/face machining unit, the following menu will be

displayed.
PATTERN OF Fl GURE <MENU>? ( )
SQUARE Cl RCLE APBI TRY SHAPE CHECK
10 ol

Press the menu key ARBITRY.

= The following menu will be displayed.

CW ARC | COW ARC
Y

SHAPE
ROTATE

SHAPE
SHI FT

REPEAT
END

LI NE STARTI SHAPE

PO NT END

CHECK ’
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2. LINE
End point \
) Cornering: C or R
y J
¢
O > X
—_>
/ |
Workpiece zero-point P X R
[« >
M3P316
(a) Menu selection
Press the menu key LINE.
(b) Data setting in shape sequence LINE (see figure above)
FIG PTN X Y R th | J P CN\R
3 LI NE X y 8 [ j p c
(R
Cursor position Description

X

Enter the X coordinate of an end point for line machining (x).

If it is unknown, select the menu key ?.

Enter the Y coordinate of an end point for line machining (y).
If it is unknown, select the menu key ?.

R/th

Enter the angle between X-axis and machining line (6).
Example:  Four 8s given below signify the identical line.

Y Y Y
%X%X
0= 45° 0= 225° M3P317

Enter the X-axial vector value (i).

Enter the Y-axial vector value (j).

Select the conditions of intersecting with the following forms (P):

upP DOMN LEFT | RIGHT

Four types given to the left are available.

Note:  For details refer to “C. Function of automatically calculating a point of intersection.”

Specify the corner chamfering distance (C) or corner radius of a circular arc (R).
R-machining:  Enter the numeric value directly............cccccoiiiiniiiiiice, ( Corner R

C-chamfering: Press the menu key CORNER CHAMFER and
enter @ NUMENIC VAIUE. ........ooiuiiiiiiieiiiiee et ( Corner C
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Example:
Start point
(200, 150)
/ A workpiece machined in a
face machining unit (POCKET)
A
Y 150
X 50“
r )@- 100
Workpiece |¢ 200 >
Zero-point 300 N
M3P318
UNo. UNI T DEPTH SRV-Z BTM WAL FIN-Z FIN-R
1 POCKET 5. 5. 1 1 0. 0.
SNo. TOOL NOV @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R GCSP FR M M
R1 END M LL 10. A ? ? Ccw Q1 5 6 12 0.03

'FIG  PTN X v Rith | 3 P R

E 1 LINE 200 150. E‘_ Shape sequence
o2 LI NE 300 ? 1 0. y data

'3 LI NE ? 50. 90. !

4 LI NE 100 ? 1 -1. 0 |
|

(th =-90°, 270° or —270° is applicable.)
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3. ARC (CW and CCW)
(CW) ARC (CCW) ARC ]
Start point Start point
T (i)
Y A A
y y
X v v ﬂ
/ End point / End point
Workpiece Workpiece
zero-point X zero-point
M3P319
(&) Menu selection
Press the menu keys CW ARC or CCW ARC.
(b) Data setting in shape sequence CW/CCW ARC. (see figure above)
FI G PTN X Y R'th | J P CNR
4 Ccw X y r i j p C
(cow (R
Cursor position Description
X Enter the X coordinate of an end point (x).
If it is unknown, select the menu key ?.
v Enter the Y coordinate of an end point (y).
If it is unknown, select the menu key ?.
Enter the radius of an arc (r).
R /th
If it is unknown, select the menu key ?.
| Enter the X coordinate value of the center of an arc (i).
If it is unknown, select the menu key ?.
J Enter the Y coordinate value of the center of an arc (j).
If it is unknown, select the menu key ?.
Select the conditions of intersecting with the following forms (P):
P up DO ‘ LEFT |RIG Four types given to the left are available.
Note:  For details refer to “C. Function of automatically calculating a point of intersection.
Specify the corner chamfering distance (C) or corner radius of a circular arc (R).
OR R-machining:  Enter the numeric value directly. ...........ccccovviiiiniiiiiiiec e, ( Corner R
C-chamfering: Press the menu key CORNER CHAMFER and
enter @ NUMETIC VAIUE. ........ceeiiiiiiiiiiieiec e (Corner C
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Example 1:
Start point R5O\ \
300 e
Y 200
X Y _ V¥ é_
I 100
200
Workpiece
zero-point
M3P320
UNo. UNIT  DEPTH SRV-Z  SRV-R  RGH FIN-Z FIN-R
1 LINE QUT 5. 5. 5. 1 0. 0.
SNo.  TOOL NOV @ No. APRCH X APRCHY TYPE ZFD DEP-ZWDR GSP FR M M
RL END MLL 10.A ? ? ccW @1 5. * 17 0.006
| FIG PTN X Y Rth I J P CNR |
D1 cw 100. 200 100 200. 200 |
1 1
¥ LINE 150, 200. 0. ' ggg’e sequence
'3 cowW 200. 250 50 150. 250 !
'og LI NE 200. 300 90 !
Example 2:
Y
T—»x
UNo. UNIT  DEPTH SRV-Z  SRV-R  RGH FINZ FINR
2 LINE LFT 5. 5. 10. 3 0.1 0.1
SNo.  TOOL NOV @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD-R GSP FR M M
RL END MLL 20.A ? ? . 4.9 . 76 0.123
F2 END MLL 20.A ? ? . . * 76 0.313
\FIG  PTN X Y Rth | J P ONR
1 1
P LI NE 0. 0 !
, , — Shape sequence
| 2 LI NE 50. 0 | data
V3 cow 80. 30 -30. * .
4 LI NE 80. 70 |

- For “CW ARC” and “CCW ARC,” if the angle of the arc is more than 180 degrees, enter a
minus ( — ) value as radius R. When the central coordinates (I, J) of the arc have been
specified, however, radius R can be entered using a plus (+) sign.

4-238




PROGRAM CREATION

- *1f “30” is entered as R, the arc will appear as shown in the diagram below.

(80, 70)

—

0, 0) (.50, 0)

4.

- With “CNR” specified, R can be entered using either a plus sign or a minus sign.

SHAPE ROTATE (CW and CCW)

(CW) ROTATE

* S m N, [5]
Defined shape [1] 2 2
\q\ /
A .
Workpiece
Y J zero-point

(CCW) ROTATE

\\‘ /? [1]
r

Workpiece

zero-point Defined shape

M3P319

(a) Menu selection

Press the menu keys SHAPE ROTATE and CW SHIFT or CCW SHIFT in this order.
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(b) Data setting in shape sequence CW/CCW SHIFT(see figure above)

FI G PTN X Y R 6 I J P CNR
5 CW SH * . r [ j p *
(CCW SH)
|_Use LINE, OW ARC or COW ARC [0 enter a defned shape. ____
REP- EN 2 L 2 L 2 L 2 2 2 2
4: Data are not necessary to be set here.
Cursor position Description
Rth Enter the radius to rotate a defined shape (r).
If it is unknown, select the menu key ?.
Enter the X coordinate of the center to rotate a defined shape (i).
If it is unknown, select the menu key ?.
3 Enter the Y coordinate of the center to rotate a defined shape (j).
If it is unknown, select the menu key ?.
P Enter the number of defined shape repetitions (p).

(c) REPEAT END

Press the menu key REPEAT END and a shape sequence of SHAPE ROTATE (CW or
CCW) will be brought to the end.

Example: CW SHIFT

/ 2
4 - .
m /R
x f
105 / ' ;B
5 [?(t)?r:i A N
Y Q
s
L Workpiece 30
X zero-point | 60 L
) 90 ~
" M3P322

UNo. UNI' T DEPTH SRV-Z SRV-R RGH FINZ FINR

1 LI NE OQUT 10. 10. 10. 4 0.6 0.6
SNo. TOOL NOVt @ No. APRCH X APRCHY TYPE ZFD DEP-Z WD R CGSP FR M M

R1 END MLL 20. A ? ? cw 01 9.4 * 14 0.043

F2 END M LL 10. A ? ? Ccw 01 * * 20 0.224
"RIG PTN X v Rth 1 3 P aR!
'l CW SH . . 30 90 75 4 ¢ !
E 2 LI'NE 60. 75 E<— Shape sequence
! 3 CW 30. 75 100 45 75 ! data
- ow 90. 105. 50 !
, 5 REP- EN * * . * . . L
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5. SHAPE SHIFT

The end point will be regarded as the next start point.

P times
A
r I
Defined shape

M3P323
(a) Menu selection
Press the menu key SHAPE SHIFT.
(b) Data setting in shape sequence SHAPE SHIFT (see figure above)
FI G PTN X Y Rith I J P CNR
6 FI G SH L 2 L 2 L 2 2 2 L 2
\ Use LINE, CW ARC or CCW ARC to enter a defined shape. \
REP- EN * L 2 * L 4 L 2 2 .
4 . Data are not necessary to be set here.
Cursor position Description
P Enter the number of repetitions for a shape defined from the menu key SHAPE SHIFT to
REPEAT END.
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(c) REPEAT END

Press the menu key REPEAT END and a shape sequence of SHAPE SHIFT will be
brought to the end.

Example:

100

A 4

[1 [2] [3] [4]
Y 10 <P 10

'y - PR / \ / \
50 Start point / \ /) \ / \
X _V_®_ I N Nt \
/ 50

Workpiece zero-point 150
M3P324

UNo. UNIT DEPTH SRV-Z SRV-R  RGH FINZ FINR

1 LINE CTR 5. 5. 5. 1 0. .
SNo. ToOL NOVM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M

RL ENDMLL 10.A ? ? . @1 5. * 17 0.066
"RIG  PIN x y Rth P 7P OR !
D1 FI G SH . . . . . 4 ¢ |
E 2 LI NE 50 0. E
P33 LINE 90 0. ! — Shape sequence
! LI NE 100 50 ' data
. 5 LI NE 140 50 :
.6 LI NE 150 0. |
T REPEN e .« LI S S S
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C.

Function of automatically calculating a point of intersection

Automatically calculating a point of intersection in the function for the NC system is to compute
unknown coordinates of a point of intersection on an arbitrary form and to automatically enter the
result in a program.

1. Point-of-Intersection X, Y coordinates (?, ?)

Even if X, Y coordinates of a point of intersection are unknown as illustrated above, the NC
system will automatically obtain it from the coordinates of the start and end points and from
angles involved.

Start point 100°

A
20
A S N

Workpiece zero-point

A 4

M3P325

Fig. 4-22 Function of automatically calculating a point of intersection

FI G PTN X Y Rth | J P CNR
1 LI NE 50. 20.
2 LI NE ? ? 30.
3 LI NE 150. 20. 100.
%
FI G PTN X Y R'th | J P CNR
1 LI NE 50. 20.

Displayed in yellow

w

2 LI NE |14o. 76 | |72.4| 0.

3 LI NE 150. 20. 100.

After checking the plane, return to the PROGRAM display again and the numeric value so
automatically obtained as a point of intersection will be displayed in yellow.

Note: ~ When unknown X, Y coordinates of a point of intersection are automatically
obtained in a combination of a line with an arc or of two arcs, do not fail to enter P.
(Select the position of point of intersection.)
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LEFT or DOWN P

Workpiece zero-point

M3P326

FI G PTN X Y R th [ J P O\
1 LI NE 50. 20.
2 LI NE ? ? 30.
3 cw 165. 20. 40. 125, 20.
2  Examples of automatic intersection point calculation
A point of intersection is automatically calculated for combinations of line with line, line with
arc and arc with arc as shown in the examples below.
Pattern Shape Shape sequence
(2.?)
FIG PTN X Y Rth I J P CN\R
120°
o 1 LINE 50.  20.
LINE 30
2 LINE ? ? 30
| 20
LINE 5 3 LINE  150. 20. 120.
150 |
M3P327
(2.?)
R: 30 FIG PTN X Y FRth | J CN\R
LINE 1 LINE 50.  20.
| 201 (120, 20) 2 LINE 2 ?
ARC 3 ow 150 20.  30. 120. 20.
(Contacting) R
M3P328
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Pattern Shape Shape sequence
LEFT or DOWN
LINE N FIG PTIN X Y Rth | P ONR
I 30° (200, 80) 1 LINE  50. 20.
ARC 20 2 LINE ? 30. L
(Intersecting) (200, 0) 3 oW 200. 0. 80. 200 80.
M3P329
Closed
FI G PTN X Y Rth | J P CNR
1 CW ? ? 10. 20. 5. U K
2 CW ? ? 15. 40. 5. D R4
ARC M3P330
|
Open
ARC P
FI G PTN X Y R/'th | J P CNR
1 LINE 10. 5.
2 CwW ? ? 15. 25. 5. D
3 CCwW 55. ? 10. 45. ?
N
(55, 7)
M3P331
Closed
FI G PTN X Y R'th | J P CNR
ARC
| 1 LINE ? ?
LINE 2 ow 202 10. 20. 5
| 3 LINE ? ?
ARC 4 CCW ? ? 15. 55. 5
M3P332
Open
R:45 FI G PTN X Y Rth | J P CNR
ARC
| 1 LINE 10. 5.
ARC 2 Cow ? ? 10. 20. 5
| 3 CCw ? ? 45,
ARC 4 CCW 75. 5. 15. 60. 5.

M3P333

Remark:

® : Both X and Y coordinates are known (i, j in the case of the center of an arc).
O : Both X and Y coordinates are not known (i, j in the case of the center of an arc).
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4-10 End Unit (END)

This unit is set at the end of the program.

This unit indicates the end of the program concerned.

Note: When this unit is specified in the middle of a program, the part of the program after the
unit thus specified is not executed.

1. Menu selection

Press the menu key END.

PO NT LI NE FACE | TURNI NG| MANUAL WPC OFFSET END SHAPE >>>
MACH- | MACH- | MACH- | PROGRAM CHECK

2. Data setting in end unit

UNI T CONTI. NUMBER ATC X Y z 4 ANGLE
(5)
1 END O O O O O O O

Note: Instead of “4” or “5”, the axis name is indicated on the NC display.

Cursor position Description

Specify if the program is repeated or not.

= NO FEPELILION ettt e e e s et re e e e e e @
CONTI .
S REPELILION e

Note : Set 1 for the case of sub-program.

Specify if the number of executions of the program is displayed or not by the counter on the
POSITION display.

S INO AISPIAY e e e a e e e @
NUMBER S DISPIAY ettt

Note : The number of target times is entered in the POSITION display. Moreover, the cumulative
value can be reset to zero.

Specify the ATC movement at the end of machining.

The to0l iS NOt rEtUMNEd.  .....ooiiiiie e @
After returning the tool, the axes are moved. ...

ATC
After the axes movement, the tool is returned. ...

Note 1: If no data is set, it is regarded that 1 has been set.
Note 2: If 1is setin the item CONTI, 4 is displayed and no data can be entered.
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Cursor position

Description

The axes are moved in rapid feed to the position entered in the items X, Y, Z, 4 and 5 in the machine
coordinates system at the end of machining. The movement is done on Z-axis, X-axis, Y-axis, 4th
axis or index table and 5th axis in this order. If 1 is set in the item ATC, X-, Y- and Z-axes are moved
at the same time.

XYl Z] 4l 5
Note 1: If the coordinates are not specified, the axes movement are not done.
Note 2: If 1is set in the item CONTI., 4 are displayed in the items X, Y, Z, 4, 5 and ANGLE and
no data can be set.

X Enter the X-coordinate of the machining end position in the machine coordinates system.
Permissible input range (0 to £99999.999)

v Enter the Y-coordinate of the machining end position in the machine coordinates system.
Permissible input range (0 to £99999.999)

. Enter the Z-coordinate of the machining end position in the machine coordinates system.
Permissible input range (0 to £99999.999)
Enter the B-coordinate of the machining end position in the machine coordinates system.

® Permissible input range (0 to £9999.999)

c Enter the C-coordinate of the machining end position in the machine coordinates system.

Permissible input range (0 to £9999.999)
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4-11 M-Code Unit (M-CODE)

This is for making the machine execute a special movement other than machining.

The respective movement (operations) are numbered. For details, refer to “List of M-codes” in

the Operating Manual.

1. Menu selection

Press the menu key M CODE.

C-PONT| G LINE | NDEX
MACH- | MACH- |

Data setting in M-code unit

2.

VORKPI ECE
MEASURE

TOOL >>>

MEASURE

WORKPI ECE
SHAPE

M CCDE

SuB MvB
PROGRAM

UNo.
1

UNI T
M CODE

ML1
O

ML2
O

VB
O

e}
O

MLO
O

g
O

Vb
O

VB
O

e
O

M3
O

wa
O

No.
O

ML
O

Cursor position

Description

Specify the priority machining number (prior machining, subsequent machining).

There are the following three entry methods:

(1) Prior machining number:

To be entered by means of numeric keys.

Permissible input range (0 to 99)

Subsequent machining number:

To be entered by means of numeric keys after having pressed the menu key DELAY
PRIORITY.

Permissible input range (0 to 99)

@

MACHI NI NG PRI ORI TY No. ? ( )

PRI . No. [SUB P!
ALL E PROC EN

PRI . No. [PRI . No.
CHANGE | ASSI GN

DELAY
PRI ORI TY|

(3) Without entry: ordinary machining
For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”

ML to ML2

Specify the desired operation during the machining of a workpiece. Pressing the menu key >>>
changes the menua - b — ¢ — ain this order.

09 OFF >>>

COOLANT

50 AIR
BLAST

07 M ST
COOLANT

08 FLOOO
COOLANT

04 SPNDL|
REV

05 SPNDL|
STOP

01 OPT.
STOP

03 SPNDL|
FWD

34 IN >>>

VRS UNI T]

33 aUT
MSR UNI ]

39 SPNDL|
GEAR H

19 SPNDL|
ORI ENT

00 PROG|

35 T- BRKI38 SPNDL|
STOP

DETECT |GEAR L/

09 CH P >>>

VAC OFF

53 CH P
VAC ON

10 TOOL
CLAWP

11 TOOL
UNCLAMP

15 CLOSH
ATC CVR

16 OPEN
ATC CVR

For the M-codes other than those of the displayed menu, enter the number of required M-code by
referring to “List of M-codes” in th Operating Manual using the numeric key.

Assigned M-codes are simultaneously sent in groups of four: M1 to M4 first, then M5 to M8, and M9
to M12, in that order.

Note 1: When the M-code is not entered under the M-code unit, the alarm “616 DATA ERROR IN
M CODE UNIT” will be displayed.

When M-code mirror image command is given, M91 and M92 command cannot be given
in the same block. Give M91 command in M1 to M4, M92 command in M5 to M8
respectively.

Note 2:

Note 3: The M-codes listed in the menu vary from machine to machine.
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4-12 Sub-Program Unit (SUB PRO)

When the same movement is repeated in a machining process or when a common movement is
used in several programs, it is desirable to prepare and call up a special program for this
movement with this sub-program unit.

In this case, the calling side is referred to as the Main program and the called side is referred to
as the Sub-program. Moreover, the call of the sub-program is called Nesting. The sub-program
can be used both in the MAZATROL program and in the EIA/ISO program.

However, the maximum number of nesting is nine for the MAZATROL program and eight for the

EIA/ISO program.

1. Menu selection

Press the menu key SUB PROGRAM.

C-PONT| CLINE [ INDEX | M CODE SuB MVB |WORKPI ECE| TOOL [WORKPI ECE
MACH- | MACH- | PROGRAM MEASURE |MEASURE| SHAPE
2. Data setting in sub-program unit
UNo. UNI T WORK No. REPEAT
SUB PRO O O
SNo. ARGM 1 ARGM 2 ARGM 3 ARGM 4 ARGM 5 ARGM 6
1 O O O O O O
Cursor position Description
Enter the workpiece number of the sub-program to be used by means of numeric keys.
WORK No. Use the menu key MEASURE MACRO only when the coordinates stored within the fundamental
coordinates unit of the MAZATROL program is to be rewritten using a user macroprogram.
Enter the number of repetitions of the specified sub-program.
REPEAT
Note : If no value has been entered, the sub-program will be performed only one time.
Enter the address of the argument using the alphabet key.
ARGM 1 to Enter the data corresponding to the address by means of numeric keys.
ARGM 6 Permissible input range (0 to £99999.999)
G, L, N, O and P cannot be used as address of the argument.
Note 1: The auxiliary coordinates system specified in the main program is also valid in the

Note 2:

Note 3:

Note 4:

sub-program, but that specified in the sub-program is only valid in the said-sub-
program. At the time of return to the main program, the auxiliary coordinates system
which was valid before the use of the sub-program, becomes valid.

When the fundamental coordinates system is entered again in the sub-program, the
auxiliary coordinates system and fundamental coordinates system in the main program
become void.

Even when 0 is selected for the number of repetitions of the sub-program, it is executed
once.

For details concerning the following items, refer to the Programming Manual for
EIA/ISO Programming.

- Calling up the EIA/ISO programs

- Description of the user macroprogram

- Rewriting the fundamental coordinates system of the MAZATROL program

4-249



PROGRAM CREATION

4-13 Pallet Changing Unit (PALT CHG)

This is the unit for changing the pallet.

1. Menu selection

Press the menu key PALLET CHANGE.

TRANSFER
WORKPI ECE|

WPC
SHI F

SELECT
HEAD

PRCCESS
END

PALLET
CHANGE

—

2. Datasetting in pallet changing unit

UNo. UNIT PALLET No.
PALT CHG O (O)

Cursor position Description

PALLET No. Enter the number of the pallet on which the machining will be performed, by means of numeric keys.

PALLET No. Enter the number of pallet to be changed later, by means of numeric keys. However, this entering is
( ) only possible for the preparation specifications of the following pallet.

Note 1. The entering of this unit results in the delimiting of the range of priority numbers.
In order to change the pallet in the program containing the priority function for the same
tool, use the pallet changing unit in principle.
For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”

Note 2: The pallet number presently located on the table is displayed on the POSITION
display.

3. Simultaneous movement of pallet change and ATC

With the parameter L49 = 1, the ATC for the tool to be used next is executed at the same time as
the execution of the pallet change.
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4-14 Process End Unit (PROC END)

This serves to delimit the useful scope of the priority number.

(1) Move the cursor at the line (upper line) that delimits the useful scope of the priority number.

UNo. UNIT
DRI LLI NG
SNo. TOCL
1 CTR- DR
UNo. UNIT
ERl LLI NG « Place the_cu_rso!’ on this line. .
(When this line is to be the upper line of the useful scope.)

(2) Press the menu selector key (key located at the right of the menu keys) and display the
following editing menu.

PROGRAM HELP

COVPLETE]

ERASE SHAPE

CoPY

UNI T
CcoPY

PROGRAM
CcoPY

SEARCH ‘CALCULAT

TPC ‘ | NSERT

(8) Press the menu key INSERT.
(4) Press the menu key PROCESS END in the menu.

= The upper limit of the useful scope is set as follows.

UNo. UNI'T
DRI LLI NG
SNo. TOCOL
CTR-DR
UNo. UNI'T
PROC END
UNo. UNI'T
DRI LLI NG

(5) Move the cursor at the line (lower line) that delimits the useful scope of the priority number.

UNo. UNI T
DRI LLI NG
SNo. TOOL
1 CTR-DR
UNo. UNI T
PRCC END
SNo. TOOL
1 CTR- DR « Place the cursor on this line.
: (When this line is to be the upper line of the useful scope.)
UNo. UNI T
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(6) Insertthe PROCESS END unit by the same operaiton as (2) to (5).

2>

The lower limit of the useful scope is set as follows.

UNo.

SNo.

UNo.

UNo.

SNo.

UNo.

Note:

UNI T
DRI LLI NG
TOOL
CTR-DR

UNI'T
PROC END
UNI'T
DRI LLI NG
TOOL
CTR-DR

UNI T
PRCC END

Scope of priority number for the same tool

The scope of the priority number can also be delimited by entering of the pallet
changing unit. For details, refer to Chapter 5, “PRIORITY FUNCITON FOR THE SAME

TOOL.”
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This unit serves for programming in detail each of the movement of the machine
4-15-1 Menu selection

4-15 Manual Program Mode Unit (MANL PRG)

Press the menu key MANUAL PROGRAM.

PO NT LI NE FACE | TURNI NG| MANUAL WPC OFFSET END SHAPE
MACH- | MACH- | MACH- |

PROGRAM CHECK

>>>

4-15-2 Unit data setting

1. Data setting in manual program mode unit
UNo. UNIT TOOL  NOM @ No.
MANL PRG a | |

Cursor position

Description

Select menu key corresponding to the tool used. Pressing the menu key >>> changes the menu a
— b - c— ainthis order.

ENDM LL |[FACEM LL

CHAMFER| BALL OTHER | TOUCH
CUTTER |ENDM LL

>>>
TooL | SENSOR a
To0L CENTER | DRILL |BACKSPO| REAMER| TAP BACK | CHIP oo )
DRI LL T FACER BOR. BAR| VACUUM
CENERAL GROOVE THREAD

T.DRILL [ T.TAP SPECI AL >>>

Note: The tool number will be 0 if no tool selection is made.

Enter the nominal diameter of the tool by means of numeric keys. Input range (0.1 to 999.9)

- In the case of the identical designation and length but of different materials, it is necessary to
differentiate them by identification code.

The identification code is selected from the menu:
A B | c | D

- In order to designate the heavy tool, select the desired menu item after having displayed the
menu for heavy tool identification code by pressing the menu key HEAVY TOOL.
Note:

E
NOM ¢

F G H HEAVY

When one of the menu keys END MILL, FCE MILLL, CHAMFER CUTTER and BALL
ENDMILL is selected in the item TOOL, the alarm “434 NO ASSIGNED TOOL IN TOOL
FILE” is displayed if the selected tool has not been previously recorded in the TOOL FILE
display.
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Cursor position Description

Determine the priority machining number (prior machining, subsequent machining).
The input of data is done in accordance with the following 3 methods;

- Priority No. for prior machining:
Enter the number by means of numeric keys.
Input range (0 to 99)

- Priority No. for subsequent machining:
Press the menu key DELAY PRIORITY, then enter the number by means of numeric keys.

No. Input range (0 to 99)
MACHI NI NG PRI ORI TY No. ? ( )
DELAY PRI . No. | PRI . No. PRI . No. |SUB PR
PRI ORI TY CHANGE | ASSI GN ALL ERAS|PROC ENI

- Without input: Normal machining. The machining order is not specified.
For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”

4-15-3 Sequence data setting

The tool sequence is intended for selecting and specifying the optimal tool for the machining.

In the manual program mode unit, one sequence data lines corresponds to one EIA/ISO program
block.

For the details of each of the commands, refer to the Programming Manual for EIA/ISO
Programming.

1. Sequence data setting in manual program mode unit

SNo. Gl (€7 DATA 1 DATA 2 DATA 3 DATA 4 DATA 5 DATA 6 S M B
1 O O O O O O O O O O
Cursor position Description
Enter the G codes (preparetory function) by means of menu keys or numeric keys.
@00 a1 @02 @3 &40 &A1 42 MANUAL

G, 2 CANCEL | LEFT | RGHT | END
Note:  Up to two G code commands can be designated in one sequence data line.
Select the address of the data to be entered from the following menus. Pressing the menu key >>>
changes the menu a — b — ain this order.

DATA 1 X Y z 4 F R >>> a

to
DATA 6 I J K P D S>>
b
After the address has been set, enter and set data using the numeric keys.
s Enter the rotational speed of the spindle by means of numeric keys.
Input range (0 to 99999)
Enter the M-code (auxiliary function) or the B-code (second auxiliary function, 3 digits) by means of
numeric keys.
MB For B-code setting, press the menu key B CODE INPUT and enter a numeric value.

For M-code, refer to “List of M-codes” in the Operating Manual.
If the sequence data contains G65 in the item “G1” or “G2”, the data set here will be handled as an
argument.
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2. Difference between the manual program and the EIA/ISO program

The manual program can be prepared the same as the EIA/ISO program but with certain
differences as shown below.

1.

In the manual program unit, 1 line of tool sequence data corresponds to one block of the
EIA/ISO program, which limits the number of data which can be entered in one block.

(G: 2 data, S: 1 data, M/B: 1 data, Others: 6 data)

The data to be entered in the items DATA 1 to DATA 6 are limited to those indicated in the
menu for address input. Moreover, all entries are made with a decimal point except the entry
of the F function in G94 mode.

In the manual program mode, the offset of the tool (G44) is automatically performed at the
head of the program on one tool length registered in the TOOL FILE display. It is necessary
to retain this in case of a command concerning the correction of the tool length.

In the manual program unit, the tool is deviated on a distance entered in the item ACT-@ on
the TOOL DATA display (on the nominal diameter in case of the data absence) when the
tool diameter correction command (G41 or G42) is given.

If the method of feed is modified from G94 to G95 or from G95 to G94, the designated feed
value of F in the unit data will become blank (****).

A MAZATROL program cannot be called up during designation of a sub-program call such
as G65.
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4-16 Materials Shape Unit (MATERIAL)

The shapes of cast materials or forged materials cannot be defined using the common unit alone.
To machine such molded materials, the materials shape unit must be selected following the
common unit and the shape data of the materials to be machined must be set.

Only the outside-diameter shape and inside-diameter shape of the intended workpiece can be
defined using the materials shape unit. Data that has been set in this unit, as with common data,
becomes base data for the entire program. This unit cannot be selected for round-bar materials.
To use this unit, select the “workpiece sheme (MILL & TURN.)” for creating the common unit.

Press the menu key WORKPICE SHAPE to select the materials shape unit.

WVORKPI ECE
MEASURE

M CCDE SuB

PROGRAM

MvB TOOL [WORKPI ECE

MEASURE| SHAPE

>>>

C-PONT| G LINE | | NDEX
MACH- | MACH- |

4-16-1 Setting unit data

UNo. UNIT
0  MATER AL [1]

1] UNIT

The following menu will be displayed when the cursor is placed at this item.

Sl [ |

- Select OUT to define the outside-diameter shape of the workpiece.

- Select IN to define the inside-diameter shape of the workpiece.

Both OUT and IN can be defined using a maximum of 25 sequences.

You must first select OUT, however, when defining both the outside-diameter and inside-
diameter shapes of a workpiece. That is, after selecting the materials shape unit as both units No.
1 and No. 2, define the outside-diameter shape using unit No. 1 and then define the inside-
diameter shape using unit No. 2.

4-16-2 Setting sequence data

UNo. UNIT
0 MATERI AL [
FI G SHP  SPT-X SPT-Z FPT-X FPT-Z RADI US
1 (1 (2] (3] [4] (5] (6]
1] SHP
The following menu will be displayed when the cursor is placed at this item.
LIN TPR & [N SHAPE
Y | X e v\‘ v/ ‘ END

Select the type of shape from the above menu.
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The data of the displayed menu denote the following shapes:

_¥Y_LIN
~¥_ TPR

A

\»/ W

Line parallel to the center line of the workpiece
Line not parallel to the center line of the workpiece (Taper line)

. Convex arc

. Concave arc

Outer diameter
shape

Inner diameter
shape

TPR

LIN

{i——

|—— Material shape

T4P021

[2] SPT-X, [3] SPT-Z, [4] FPT-X, [5] FPT-Z, [6] RADIUS

Set the coordinates of the intended start point and end point of the shape you selected for item

[1]. Also set the radius of the desired circle if you have selected 4 or M.

LIN

End
point

&

»

[5] FPT-Z

[4] FPT-X

End
point TPR
R
Start point I
[2] SPT-X
. , [4] FPT-X
[3] SPT-Z
h BIFPT-Z
End
point

[6] RADIUS

T4P023
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- If you have selected LIN for item [1] above, it is good enough just to designate only the
coordinates of the end point (FPT-X and -Z). This is because the NC unit will then form

automatically two orthogonal lines between the end point of the immediately
(or the program origin for an LIN as the first shape) and that end point.

preceding shape

- Start point
A LT (The coordinates do not need to be
End point
@)

End point of immediately preceding shape

set.)

T4P022

Note 1. The Z-coordinates of any points located to the right of the program z
set with a minus sign.

ero-point must be

- - ﬁ__
il -
Plus data Minus data
T4P024
Note 2: If the start point of a shape is present in the same position as that of the end point of
the immediately preceding shape, those coordinates can be automatically set by
pressing the menu key CONTINUE.
UNo. UNIT
1 MATERI AL OUT
FI G SHP SPT-X SPT-Z FPT-X FPT-Z RADI US
1 LIN . & 20. 30 *
NP
2 TPR -ll- <— Cursor *
S
Pressing the menu key CONTINUE with the cursor at the position shown above sets
the following data automatically:
UNo. UNIT
1 MATERI AL OUT
FI G SHP SPT-X  SPT-Z FPT-X FPT-Z RADI US
1 LIN . . 20.  30. *
N
2 TPR 20. 30. -H- *
I
_l: These values are set automatically.

You can use this function also for BAR and CPY units.
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4-17 Head Selection Unit (HEAD)
Use the head selection unit to specify the turning spindle to be used. Set this unit in front of the
machining unit. The specified status will be maintained until a turning spindle is selected again.
This unit is valid only when the machine has two turning spindles.
Press the menu key SELECT HEAD to select this unit.

SELECT | TRANSFER | PROCESS | PALLET | WPC >>>
HEAD |WORKPI ECE END CHANGE SH FT
4-17-1 Setting unit data
UNo. UNIT TYPE HEAD
O HEAD 11] 2]
11 TYPE
From the following menu, select an operation pattern for each spindle.
SI NGLE

SYNCH. ‘

SINGLE : Only the spindle you are going to set in the following item [2] will operate.
SYNCH. : The spindle specified in item [2] will rotate (master action) and the other spindle
will perform synchronous rotation (slave action; same direction and speed).

21 HEAD

Select the spindle to be operated.
- Set 1 or 2 to operate the No. 1 or the No. 2 spindle, respectively.
Note: Enter 1 for SYNC set in item [1].
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Example: SINGLE and SYNCH. machining
UNo.
0
UNo. UNIT TYPE HEAD BAR OUT FACING FCE
1 HEAD SIN 1
UNo. UNIT ~ — :
A 2 FACI NG FCE
UNo. UNIT ~
3 BAR OUT || —
UNo. UNIT ~ HEAD T
4 TRANSFER BAR 2
UNo. UNIT TYPE HEAD
5 HEAD SYNG 1 BAR T.GROOV OUT
UNo. UNIT ~
6  T.GROOV OUT [ —T N
B1 uno. UNET - s
7 BAR (e8] [
UNo. UNIT ~ HEAD P R e -
8  TRANSFER BAR 1 :
UNo. UNIT TYPE HEAD
9 HEAD SIN 2
UNo. UNIT FACING BAK
c 10 FACI NG BAK
UNo. UNIT r -
11 T.DRLL BAK i
UNo. UNIT { 2
12 END K’__f\_l_u_V_‘ -
T.DRLL BAK
A: Machining on the No. 1 spindle side
B: Machining in synchronization of the No. 1 and No. 2 spindles
C: Machining on the No. 2 spindle side
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4-18 Workpiece Transfer Unit (TRANSFER)
Select the workpiece transfer unit to change the chucking position of the workpiece, to deliver it
from one turning spindle to the other turning spindle or to move the secondary spindle.
This unit is valid only when the machine has two turning spindles.
Press the menu key TRANSFER WORKPIECE to select this unit.

SELECT | TRANSFER [ PROCESS | PALLET | WPC >>>
HEAD |WORKPI ECE END CHANGE SHI FT
4-18-1 Setting unit data

UNo. UNIT PAT. HEAD  SPDL PUSH CHUCK W W2 MOVEMENT Cl1 Q2
O TRANSFER (1] (2] (3] [4] (5] 6] 7 (8] o1 [
1] PAT.

From the following menu, select a transfer pattern.

CHUCK BAR | T-SPDL

WVORK LooP MOVE

CHUCK WORK : To deliver a chuck work from No. 1 to No. 2 spindle or vice versa.

BAR LOOP : Torechuck a bar work.
T-SPDL MOVE : To move the No. 2 spindle on the Z-axis.
2] HEAD

- If you have selected CHUCK WORK for data item [1] above:
The following menu will be displayed when the cursor is placed at this item.

Select HEAD 1—HEAD 2 to deliver a workpiece from the No. 1 to the No. 2 spindle.
Select HEAD 2—HEAD 1 to deliver a workpiece from the No. 2 to the No. 1 spindle.

HEAD 1
—HEAD 2

HEAD 2
—HEAD 1

- If you have selected BAR LOOP for data item [1] above:
The following menu will be displayed when the cursor is placed at this item.
HEAD 1 | HEAD 2

Select HEAD 1 to rechuck a workpiece on the No. 1 spindle side.
Select HEAD 2 to rechuck a workpiece on the No. 2 spindle side.

- If you have selected T-SPDL MOVE for data item [1] above:
No data setting is required.
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3] SPDL

From the following menu, specify a spindle action (status) during the unit.

0

SPI NLDE
STCOP

1

"
FORWARD

2

Y
REVERSE

3
ORI ENT

4
C AXI S
PCSI TI ON

5
KEEP

0 SPINDLE STOP: The spindle does not rotate.

1 FORWARD: The spindle rotates forward at the speed set previously in parameter U27.

2 REVERSE: The spindle rotates backward at the speed set previously in parameter
u27.

3 ORIENT: The spindle is orientated.

4 C-AXIS POSITION: The spindle undergoes C-axis positioning.

5 KEEP: The spindle status specfied in the previous unit is held.

Note: Spindle status pattern 5 (spindle status hold) can be selected when bit 5 in parameter
P107is “1.”

[4] PUSH

Only when CHUCK WORK is selected for data item [1] above, select whether the workpiece is to
be pressed by the No. 2 spindle when workpiece delivery is performed.
Set O if pressing is to be done, or set 1 if pressing is not to be done.

5] CHUCK

Only when BAR LOORP is selected for data item [1] above, specify whether the chuck of the
spindle indicated in item [3] is to be left open or to be closed after movement of the No. 2 spindle.
Set 0 to leave the chuck open

Set 1 to close the chuck.

6] W1

- If you have selected CHUCK WORK for data item [1] above:
Position of the W-axis at the No. 2 spindle side in the machine coordinate system during
workpiece transfer

- If you have selected BAR LOOP for data item [1] above:
Position of the W-axis at the No. 2 spindle side in the machine coordinate system during
workpiece rechucking

Function of the menu key TRANSFER POSITION

A press of the menu key TRANSFER POSITION automatically assigns the coordinates of the
current machine position to the items W1, C1, and C2, as shown below. Automatic assignment
to C1 and C2, however, is valid only in milling mode and does not occur in turning mode.

Item Value that is set automatically

w1 Position of the W-axis at the No. 2 spindle side in the machine coordinate system
C1 Position of the C-axis at the No. 1 spindle side in the machine coordinate system
Cc2 Position of the C-axis at the No. 2 spindle side in the machine coordinate system

This function can be used in listing mode as well.
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71 W2

- If you have selected CHUCK WORK for data item [1] above:
Position of the W-axis at the No. 2 spindle side in the machine coordinate system after
workpiece transfer

- If you have selected BAR LOOP for data item [1] above:
Position of the W-axis at the No. 2 spindle side in the machine coordinate system after
workpiece rechucking

- If you have selected T-SPDL MOVE for data item [1] above:
Movement position of the W-axis at the No. 2 spindle side in the machine coordinate system

Function of the menu key TRANSFER POSITION

A press of the menu key TRANSFER POSITION automatically assigns the coordinates of the
current machine position to the item W2, as shown below.

Item Value that is set automatically

W2 Position of the W-axis at the No. 2 spindle side in the machine coordinate system

This fonction assigns also automatically the movement stroke in the item MOVEMENT as
follows according to the particular combination of an operation pattern and a spindle head:

Operation pattern Head Value that is set automatically
CHUCK 1-2 Movement stroke = W2 — W1
CHUCK 2—1 Manually enter the movement stroke since the position of the workpiece
before being transferred is unknown.
BAR 1 Movement stroke = W2 — Previous W1
Previous W1:

The workpiece transfer unit is searched for in the opposite direction from
the current unit, and if the unit that has thus been detected first is for
rechucking and head 2, the corresponding W1 value will be used.
Subprograms are excluded from the search.

Automatic setting will not occur if the corresponding unit is not detected.

BAR 2 —

MOVE — Manually enter the movement stroke since the position of the workpiece
before being transferred is unknown.

Even if the movement stroke is changed manually, neither W1 nor W2 will be auto-set.
This function can be used in listing mode as well.

8] MOVEMENT

Set the movement stroke of the workpiece.

The WPC zero-point automatically shifts according to the setting value of the movement stroke.
Otherwise, there is no need to re-create the WPC SHIFT unit after the workpiece has been
moved in the current unit.

Based of the entered movement stroke in this item, the NC unit recognize the movement of the
workpiece, and after the recognition, the path is created so that the tool does not interfere with
the workpiece.

91C1
C-coordinate of the workpiece transfer position at the No. 1 spindle side (C-coordinate in the
machine coordinate system)
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101 C2

C-coordinate of the workpiece transfer position at the No. 2 spindle side (C-coordinate in the
machine coordinate system)

Example 1: TRANSFER CHUCK

UNI T PAT. HEAD SPDL PUSH CHUCK WL W2 MOVEMENT Cl c2
TRANSFER CHUCK 1—2 1 1 *
No. 1 turning spindle No. 2 turning spindle
N\ /‘\
| T 1 The chuck of the No. 2 spindle
opens.

The No. 2 spindle moves to the
position W1.

The chuck of the No. 2 spindle
closes and that of the No. 1
spindle opens.

The No. 2 spindle moves to the
position W2.

T4P269

Note: The first transfer operation in a program must be that from the No.1 to the No. 2 spindle.
Otherwise, an alarm occurs.
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Example 2: TRANSFER BAR

UNI T PAT. HEAD SPDL PUSH CHUCK WL W MOVEMENT Cl c2
TRANSFER BAR 1 2 2 1
No. 1 spindle No. 2 spindle

The chuck of the No. 1 spindle
opens.
(SPDL=2: Reverse rotation)

Chuck opens

H The No. 2 spindle moves to the
position W2 registered under the
set-up No. 2 on the transfer
display. Then the chuck of the
spindle indicated in item HEAD will
close according to CHUCK=1.

Chuck closes after movement of the No. 2 spindle.

T4P270
Example 3: TRANSFER MOVE
UNI T PAT. HEAD SPDL PUSH CHUCK W w2 MOVEMENT C1l c2
TRANSFER MOVE L 4 * L 4 *
No. 1 spindle No. 2 spindle
|| T I
i I : .
________ N R ‘%._.___._ The No. 2 spindle moves to the
position W2 registered under the
H set-up No. 3 on the transfer
] = display.

T4P271
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Enter —113.343 in the item Z.
The machining is executed at the WPC-Z = -113.344.

4-266

Example 4:  Z position of the zero-point of the fundamental coordinates system (WPC-Z) with
the movement stroke set in item MOVEMENT
UNo. UNIT TYPE HEAD
1 HEAD SIN 2
UNo. UNIT ADD. WPC X Y th z c [1]
2 WG 01 -120.123  -234.567 0. -313.788 0.
UNo. UNIT TYPE HEAD
3 HEAD SIN 1
UNo. UNIT PART DEP- X WD-R FI N- X FINZ
1 BAR out 100. 0. 0.5 0.5
SNo. TOOL NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR MM 2]
Rl GENERAL QUT 20. 1 5. . . * . 200 0.7
F2 GENERAL QUT 10. . * * . 0. 0. 250 0.5
FIGPTN S C\R SPT- X SPT-Z FPT- X FPT-Z F-CNR'$ RADI US/th. RGH
1 LINE * * 80. 30. $6 *
2 LINE * * 85. 50. $6 *
UNo. UNIT PAT. HEAD SPDL PUSH CHUCK WL we MOVEMENT ~ Cl1 (o) 3]
4 TRANSFER  CHUCK 1-2 0 1 €  -250.321 -150.444 99.877 & *
UNo. UNIT TYPE HEAD
5 HEAD SIN 2
UNo. UNIT PART DEP- X WD-R FI N- X FINZ
1 BAR our 100. 0. 0.5 0.5
SNo. TOOL NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR MM [4]
Rl GENERAL OUT 20. 1 5. . * * . 200 0.7
F2 GENERAL OUT 10. . * * . 0. 0. 250 0.5
FIGPTN S C\R SPT- X SPT-Z FPT- X FPT-Z F-CNR'$ RADI US/th. RGH
1 LINE * * 80. 150. $6 .
2 LINE * * 85. 100. $6 .
UNo. UNIT ADD. WPC X Y th z c 5]
6 WG 02 -150.553  -277.12 0. -113. 343 0.
UNo. UNIT D A DEPTH CHWP
7 DRILLING  10. 35. 2.
SNo. TOOL  NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP  RGH DEPTH CGSP FR M M
1 CTRDR 10. A 8. . * * 90" CTR- 150 0.8 [6]
2 DRILL 10. B 10. 35. 0. 0 DRILT DR 180 0.5
10.
FIG PTN z X Y ANL AN2 T1 T2 F MNPOQR
1 LIN 0. 12.. 3.5 0. . 40. ¢ 1 4 e 11
[1] Enter —313.788 in the item Z.
[2] The machining is executed at the WPC-Z = -313.788.
[3] Enter 99.877 in the item MOVEMENT.
[4] The machining is executed at the WPC-Z = 213.911 (-313.788 + 99.877).
[5] The current movement stroke is cancelled when executing the next WPC unit.
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4-19 C-Axis Point Machining Unit

The C-axis point machining unit is intended to specify data on the machining method to be used
when drilling holes after positioning with the C-axis and other axes (X, Z), and data on the shape
of the section to be machined.

The unit includes the tool sequence determining the tool data used and the shape sequence
determining the data concerning the machining dimensions on the drawing.

4-19-1 Types of C-axis point machining units

1. Drilling 2. RGH CBOR machining 3. RGH BCB machining 4. Reaming

NM210-00532 NM210-00533 NM210-00534 NM210-00535
. ) . 6-(2) Boring of non-through | 6-(3) Boring of stepped
5. Tapping 6-(1) Boring of through hole hole through hole

NM210-00536 NM210-00537 NM210-00538 NM210-00539
6-(4) Boring of stepped . . - .
non-through hole 7. Back boring 8. Circular milling 9. Counterbore-tapping

NM210-00540 NM210-00541 NM210-00542 NM210-00543

Fig. 4-23 Types of C-axis point machining units
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4-19-2 Procedure for selecting point machining unit
(1) Press the menu selector key (key located at the right of the menu keys) to display the

following menu.
>>>

PO NT LI NE FACE | TURNING
MACH- | NGMACH- | NGMACH- |

SHAPE
CHECK

MANUAL
PROGRAM

WPC ’ OFFSET ’ END

(2) Pressing on the menu key >>> displays the following unit menu.
C-PONT| CGLINE [ INDEX | M CODE SuB Mvs [WORKPI ECE| TOOL |WORKPIECE[ >>>
MACH- | NGMACH- | PROGRAM MEASURE |MEASURE| SHAPE
(38) Pressing on the menu key C-POINT MACH-ING displays the following unit menu.

DR Ne |eimesie; | [KeTmzes | RTAVENe | PAZZENe | [HOXENe | [LGNeze; |[CHICNVEN (([CNCIMEY | Spp,
Ao g | O E|O|E |ws=

Uy

(4) Press the appropriate menu key of the desired machining unit.
- When the menu key [2J@IRlIN[€] is pressed, the menu of the four following machining sub-

units is displayed.

[EORNG oXlNe | [HexlNe | [SexENe H SPD.

TRRIRE AN _—
Note: For menu item HI SPD DRL. USE, refer to Subsection 4-7-4 “Automatic tool

development for cemented carbide drill.”
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4-19-3 C-axis point machining unit data and automatic tool development

For C-axis point-machining, specify the desired face (FACE, CYLIND or SLANT) in the item C-

FACE.
-FACE.............. Select to drill holes at the edge of the workpiece.
D736P0090
-CYLIND........... Select to drill holes on the cylindrical surface of the workpiece.
D736P0091
- SLANT ............ Select to drill holes on the inclined surface of the workpiece.
D736P0092

When the cursor is present in the item C-FACE, the following menu is displayed. Specify the
desired face by pressing the menu key:

FACE CYLIND | SLANT
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1. Drilling unit (DRILLING)

Select this drilling unit for machining of a hole with a drill.

A. Data setting

UNo. UNIT C- FACE DI A DEPTH CHWF
2 DRI LLI NG 999.999  999. 999 99.9
SNo. TOOL NOM ¢  No. HOLE- @ HOLE-DEP PRE-DIAPRE-DEP RGH DEPTH G- SP FR M M
1 CTR-DR O O L 2 2 L 2 90° CTIR-D
2 DRI LL @) @) ©) @) ©) O ©)
3 DRI LL @) @) ©) @) O O O
4 DRI LL O O o O O O O
5 CHAMVFER ©) O @) O * @)

O : The data displayed here are automatically determined by automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum entry value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

DRILLING unit Tool sequence
DIA g g
/ i T s ] s — ] s . = ] s . = ]

CHME | DEPTH /
| l ‘
' {
I Centering drill Drill (Drill) (Drrill) (Chamfering cutter)

M3P085 M3P086
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the drilling unit of the
point-machining.
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2. RGH CBOR machining unit (RGH CBOR)

This unit is selected for machining a hole with a counterbore (faced hole).

A. Data setting

UNo. UNI T C-FACE CB-DIA CB-DEP CHWF BTM DI A DEPTH
2 RGH CBOR 999. 999 999. 999 99.9 999. 999 999. 999
SNo. TOOL NOM @ No. HOLE-¢@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH G SP  FR M M
1 CTR-DR @) ©) L 4 L 2 * 90° CTR-D
2 DRI LL O O O o O O O
3 DRI LL @) O @) ©) ©) O @)
4 DRI LL @) ©) @) ©) ©) ©) @)
5 END M LL O O O O L 2 O
6 CHAMFER ©) @) ©) ©) * @)

O : The data displayed here are automatically determined by the automatic tool development
function.
& . Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

RGH CBOR unit Tool sequence
CB-DIA
! CB-DEP E ‘ / \ ‘ [\ ’ / \ ‘ [\ ’ [\
/\ i T I ] C - | - | - | - | -
CHAMF . DEPTH [ 1 [ 1 [ 1 [ 1 [ 1 [ 1
|
|
|
Centering drill Drill (Drrill) (Drrill) End mill (Chamfering
DIA cutter)
M3P087 M3P088
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the RGH CBOR
machining unit of the point-machining.
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3. RGH BCB machining unit (RGH BCB)

This unit is selected for machining a hole with an inversed faced hole.

A. Data setting

UNo. UNIT CFACE CB-DIA CB-DEP DI A DEPTH CHWVF
P RGH BCB 999. 999 999. 999 999. 999 999. 999 99.9
SNo. TOOL NOM ¢  No. HOLE-@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR M M
1 CTR-DR @) O L 4 L 2 L 2 90° CTR-D
2 DRI LL O O O O O O O
3 DRI LL @) ©) @) ©) ©) O @)
4 DRI LL ©) ©) @) ©) ©) ©) @)
5 CHAMFER o O O O L 2 O
6 BCK FACE @) O @) * @) L 2 L 2

O : The data displayed here are automatically determined by the automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

RGH BCB unit Tool sequence

: 11

CHMF DEPTH — / :
: / /
| cB-DEP 6 4
CB-DIA . . . . . . .
Centering drill Drill (Drill) (Drill) (Chamfering  Back facing
cutter)
M3P089 M3P090
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the RGH BCB machining
unit of the point-machining.
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4. Reaming unit (REAMING)

Select this unit for performing finish machining with reamer.

In reaming, the content of the tool sequence to be set is different according to the preceding
process.

Case of preceding process = drilling
A. Data setting

UWNo. UNT CFACE DA DEPTH  CHWF PRE-REAM CHP
2 999.999 999.999  99.9
SNo.  ToOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CIRDR o o . . . 90° CTR-D
2 DRI LL o o o o o o o
3 DRI LL o) o) o o) o) o) o)
4 DRI LL o) o) o o) o) o) o)
5  CHAMFER o) o o) o) 3 o)
6 CHI P VAC * * * * * * * L 4
7 REAMER o o o . . . o

O : The data displayed here are automatically determined by the automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

REAMING unit Tool sequence
» » » »
i
S 1
| DEPTH
CHMF .
|
| Centering drill Drill (Drill) (Drill)
|
(Chamfering cutter)  (Chip vacuum) Reamer
M3P091 M3P092
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the reaming unit of the
point-machining.

Case of preceding process = boring

A. Data setting

UNo. UNIT G FACE DA DEPTH CHVF  PRE-REAM CHP
2 999.999 999.999  99.9
SNo. TOOL NOM@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-FDEP RGH DEPTH GSP FR M M
1 CTR- DR o) o} . . . 90° CTR-D
2 DRI LL o) o) le) o} o le) o}
3 DRI LL o) o} le) o o} le) o}
4 DRI LL o) o} o) o} o} o) o}
5  BOR BAR o) o} o) o} o} 0 o}
6  CHAWFER o} o) o} o} . o}
7 CHI P VAC L 4 * L 4 L 4 * * 2 L 2
8 REAMER o) o} o) . . . o}
O : The data displayed here are automatically determined by automatic tool development
function.
4 . Data are not necessary to be set here.
Note 1: The unit data represent the maximum input value.
Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.
REAMING unit Tool sequence
DIA
i » » » »
|
/Y 1
CHMF ! DEPTH
i }
i
v Centering drill Drill (Drill) (Drill)
M3P093 Boring (Chamfering cutter)  (Chip vacuum) Reamer M3P094

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited

by changing or deleting it.

The automatic development pattern for tool data is the same as that of the reaming unit of the

point-machining.

Case of preceding process = end mill

A. Data setting

UNo.

[0)]
gm

© 00 N O OB~ W NP

UNT
TOOL
CTR DR
DRI LL
DRILL
DRI LL
END M LL
END M LL
CHAVFER
CHI P VAC
REAMER

C- FACE

NOM @  No.

O

o OO

o

DA DEPTH
999.999 999. 999

O & OO0O0O0OO0OO0OO0O0

O & OO0 0000 e

CHWF
99.9

PRE- REAM  CHP

HOLE-¢@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH C-SP FR

90° CTR-D

O

® 0 O0OO0OO0ODO0O0Ce
® 0 O0OO0OO0ODO0OCO0e
O € OO0OO0O0O0

® ¢ 06 66000O0

M M

O : The data displayed here are automatically determined by the automatic tool development

function.
¢ : Data are not necessary to be set here.

Note 1: The data of the unit represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data

setting in the tool sequence refer to Subsection 4-19-4.

REAMING unit

Tool sequence

DIA

A
Y

CHMF

DEPTH

M3P095

Centering drill Drill

A
1

(Drill)

NIy
N

(Drilly End mill

ATYAY
gl

End mill (Chamfering cutter) (Chip vacuum)

I

A\
i

Reamer

M3P096

The tools in parentheses (

Remark:

data setting in the tool sequence refer to Subsection 4-19-4.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the reaming unit of the
point-machining.

5. Tapping unit (TAPPING)

Select this unit for performing tapping.

A. Data setting

UNo. UNIT NOM CFACE MAJOR @ PITCH TAP-DEP CHVF CHP
2 999.999 99.9
SNo. TOoOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR- DR o o) * . . 90° CTR-D
2 DRI LL o) o o) o) o o) o)
3 DRI LL o) o o) e o o) e
4 DRI LL o) o) o) o o o) o
5  CHAMFER o) o o) o) . o)
6 CH P VAC * * * * * * * *
7 TAP o) o) o) o) . e} o) o)

O : The data displayed here are automatically determined by the automatic tool development
function.
4 . Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

Note 3: If TAPPING CYCLE menu item is selected for PRE-DIA, there is no need to set data in

PRE-DEP.
TAPPING unit Tool sequence
MAJOR-@

N\ I / A
' !

chave L : TAP-DEP
(I !

/ | Centering drill (Drill) (Drill) Drill

s

M3P097 | (Chamfering cutter) (Chip vacuum) M3P098

The tools in parentheses ( ) are developed or not developed depending on the particular case.
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6.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the tapping unit of the
point-machining.

Boring unit (BORING)

The boring has the four units as the through hole boring, non-through hole boring, stepped
through hole boring and stepped non-through hole boring.

Through hole boring unit (BORING T1)

Select this unit for performing through-hole boring.

A. Data setting

UNo.

SNo.

~N o o b~ W DN PP

UNI'T C- FACE DA DEPTH CHVF WAL
BORE T1 999. 999 999. 999 99.9
TOOL NOM @  No. HOLE-¢@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH G SP FR M M
CTR-DR ©) ©) L 2 2 2 90° CTR-D
DRI LL O ©) O ©) ©) O ©)
END M LL @) ©) ©) @) L 2 @)
BOR BAR O @) O ©) ©) O ©)
BOR BAR @) (@) @) (@) (@) @) (@)
CHAMFER (@) ©) (@) (@) L 2 O
BOR BAR @) (@) @) (@) (@) @) (@)

O : The data displayed here are automatically determined by the automatic tool development
function.

¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.
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BORING T1 unit Tool sequence
DIA

' » » » »
|

T T

CHMF ! DEPTH
|
i
! l
T Centering drill Drill (End mill) Boring
i
M3P099 (Boring) (Chamfering cutter) (Boring) M3P100
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the through hole boring
unit of the point-machining.
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Non-through hole boring unit (BORING S1)

Select this unit for performing boring of non-through holes.

A. Data setting

UNo. UNIT G- FACE DI A DEPTH CHW BTM WAL PRE-DI A
2 BORE S1 999.999 999.999 99.9 999. 999
SNo. TOOL NOM ¢  No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR @) ©) 2 L 2 L 2 90° CTR-D
2 DRI LL @) ©) @) @) O ©) ©)
3 END M LL O ©) ©) ©) 2 @)
4 BOR BAR O O O O O O O
5 BOR BAR O O O O O O O
6 CHAMFER O O O O 2 O
7 BOR BAR @) ©) @) ©) O @) @)

O : The data displayed here are automatically determined by the automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

BORING S1 unit Tool sequence

B AR YARYAR
/ | DEITH
CHMF i l

I
v Centering drill Drill (End mill) Boring

Y

(Boring) (Chamfering cutter) (Boring)

M3P101 M3P100

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the non-through hole
boring unit of the point-machining.

Stepped through hole boring unit (BORING T2)

Select this unit for performing stepped through hole boring.

A. Data setting

2

© 00 N O O b~ W NP

B oR e
N R O

UNo.

7
&

UNI' T CFACE CB-DIA CB-DEP CHW BTM WAL DA DEPTH CHVF WAL
BORE T2 999.999 999.999 99.9 999. 999 999. 999 99.9
TOCOL NOM @  No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
CTR-DR O L 2 90° CIR-D
DRI LL (@) @)
END M LL
END M LL
BOR BAR
BOR BAR
BOR BAR
BOR BAR
CHAMFER
CHAMFER
BOR BAR
BOR BAR

O O 0O
O O0OO0OO0O0OO0O0OO0OO0OO0OO0OOo
O O0OO0OO0OO0OO0OO0OO0OO0OO0OO0
OO O0OO0OO0OO0O0OO0OO0OO0OO0 e
OO O0OO0OO0OO0O0OO0OO0OO0OO0 e
OO & OO0 OO & ¢O
O O0OO0OO0OO0OO0OO0OO0OO0OO0

O O

O : The data displayed here are automatically determined by the automatic tool development
function.

¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.
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BORING T2 unit

Tool sequence

CB-DIA
.| cBDEP N N A U A U A U B
ﬂ i ‘ ‘ [ ] ‘ [ ] ‘ [ I‘ [ ] ‘
CHMF i - L - - ] L - - ] L - - ] L - - ]
T DEPTH
CHMF | | v
I
DIA Centering drill Drill End mill (End mill) Boring (Boring)
Boring (Boring) (Chamfering  (Chamfering (Boring) (Boring)
M3P102 cutter) cutter) M3P103
The tools in parentheses ( ) are developed or not developed depending on the particular case.
Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.
B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the stepped through hole
boring unit of the point-machining.
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Stepped non-through hole boring unit (BORING S2)

Select this unit for performing stepped non-through boring.

A. Data setting
UNo. UNIT GCFACE CB-DIA CB-DEP CHW BTM WAL PRE-DIA DA DEPTH CHWF BTM WAL
I BORE S2 999.999 999.999 99.9 999. 999 999.999 999.999 99.9
SNo.  TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CIRDR o} ¢} . . . 90° CIR-D
2 DRI LL o} o} o} o} o} o} o}
3 END MLL o} o) o} o} . o)
4 END MLL o} o) o} o} . o)
5 BOR BAR o} o} e} o} o} o} e}
6 BOR BAR o} o} e} o} o} e} e}
7 BOR BAR o} o} e} o} o} e} e}
8 BOR BAR o} o} o} o} o} o} o}
9  CHAMFER o} o) o} o} . o)
10 CHAMFER o} o) o} o} . o)
11 BOR BAR o} o} o} o} e} e} e}
12 BOR BAR o} o} e} o} o} e} e}

O : The data displayed here are automatically determined by the automatic tool development

function.

¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

BORING S2 unit

Tool sequence

CHMF

CB-DIA
! CB-DEP
A
| DEPTH
CHMF| v

]
LLJ—— PRE-DIA

ESESSSS

f\ ' f\ ' /Q\ ' f\ »f\» f\_»
thigl ]

Centering drill DnH End mill (End mill) Boring (Boring)
DIA /g\
, f\ NEPYATYATYA
Boring (Boring) (Chaﬁrng (Chﬁ?erng (Boring) (Boring)
M3P104 cutter) cutter) M3P105
The tools in parentheses ( ) are developed or not developed depending on the particular case.
Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For

data setting in the tool sequence refer to Subsection 4-19-4.
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B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the stepped non-through
hole boring unit of the point-machining.

7. Back boring unit (BK-CBORE)

Select this unit for performing back boring.

A. Data setting

UNo. UNIT C- FACE DI A DEPTH BTM WAL PRE-DIA PRE-DEP CHW WAL
2 BK- CBORE 999.999  999.999 999.999  999. 999 99.9
SNo. TOOL NOM¢@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTR-DR @) ©) 2 L 2 2 90° CTR-D
2 DRI LL @) ©) ©) O @) ©) ©)
3 END M LL ©) @) O ©) L 2 @)
4 BOR BAR ©) @) @) ©) ©) ©) ©)
5 BOR BAR @) ©) ©) ©) @) @) ©)
6 CHAMFER (@) (@) O (@) L 2 (@)
7 B- B BAR (@) (@) (@) @) (@) O O
8 B- B BAR (@) (@) (@) @) (@) O O
9 B- B BAR (@) @) (@) @) (@) O O
10 B- B BAR (@) (@) (@) @) (@) O O
11 B- B BAR (@) (@) (@) @) (@) O @)
12 B-B BAR ©) ©) ©) O @) O ©)
13 BOR BAR ©) @) ©) O ©) O ©)
14 B-B BAR ©) ©) ©) O @) O ©)

O : The data displayed here are automatically determined by the automatic tool development
function.

¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.
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BK-CBOR unit Tool sequence
PRE-DIA ’ \ / \ / \ ’ \ / \ / \ ’ \
i II .I II .I II .I II .I II .I II .I II .I
ﬂ i L ] L —r 1] L - - 1] L - - ] L - - 1] L ] L ]
| -
CHME i PRE-DEP
| A
i
i v Centgring Drill (End mill) Boring (Boring) (Chamfering Baqk
i DEPTH drill cutter) boring
(Back (Back (Back (Back (Back Borin (Back
M3P106 boring) boring) boring) boring) boring) ¢ 9 boring) M3P107
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the back boring unit of the
point-machining.
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8. Circular milling unit (CIRC MIL)

Select this unit for performing drilling with the end mill.

According to the set value in the item TORNA., one of the following three machining patterns is

selected.
TORNA.: O..ccoeeeeennnn. circular milling cycle
i circular tornado milling cycle
2 s precision rapid boring tornado cycle

However, the function TORNA. 2 (precision rapid boring tornado cycle) requires the shape
correction option and the MAZAK precision rapid boring tornado option.

Circular milling cycle

A. Data setting

UNo. UNIT GCFACE TORNA. DA DEPTH CHVF BTM PRE-DIA CHW PITCHL PITCH2
2 0  999.999 999.999 99.9 9 999.999 99.9 . .

SNo.  TOOL NOM @ No. HOLE-@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 END MLL o) o) o) o) o) o)
2 CHAMFER e} e} o) e} . o)
3 CHAMFER o} o} o) o} . o)

O : The data displayed here are automatically determined by the automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value (except for TORNA.).

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

CIRC MIL unit Tool sequence

DIA
!
T [ o= ) )

CHMF
|
CHMF |

—

PRE-DIA

M3P108 End mill (Chamfering cutter) (Chamfering cutter) M3P109

The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For
data setting in the tool sequence refer to Subsection 4-19-4.

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the circular milling unit of
the point-machining.
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Circular tornado milling cycle
A. Data setting

UNo. UNI'T C- FACE TORNA. DA DEPTH CHVF BTM PRE-DIA CHWF Pl TCHL Pl TCH2

AR Cl RC M L 1 999. 999 999. 999 99.9 9 2 * 999.999 999. 999
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 END MLL O ©) ©) ©) O O

O : The data displayed here are automatically determined by the automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1. The unit data represent the maximum input value (except for TORNA.).

Note 2: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

CIRC MIL unit Tool sequence
DA

!

I A _$_ PITCH1

BRPE:
CHMF | -+

! 27 " PITCH2

' /

DEPTH
End mill
D735P0063 (Thread mill) D735P0064

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the circular tornado
milling unit (circular tornado milling cycle) of the point-machining.
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Precision rapid boring tornado cycle

A. Data setting

UNo. UNI T C-FACE TORNA DI A DEPTH CHVF BTM PRE-DIA CHW Pl TCHL PI TCH2

VA Cl RC M L 2 999. 999 999. 999 99.9 9 999.999 99.9 999.999 999.999
SNo. TOOL NOMF¢@ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 END M LL (@) (@) ©) (@) ©) @)

O : The data displayed here are automatically determined by the automatic tool development
function.
¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value (except for TORNA.).

Note 2: To set 2 for the unit data item TORNA., the shape correction option and the MAZAK
precision rapid boring tornado option are required.

Note 3: The tool sequence represents the case of the maximum tools developed. For data
setting in the tool sequence refer to Subsection 4-19-4.

CIRC MIL unit Tool sequence

DIA

A

4 lPITCHL

v} PITCH2

CHMF

End mill

D735P0071

B. Automatic tool development

The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

The automatic development pattern for tool data is the same as that of the circular milling unit
(precision rapid boring tornado cycle) of the point-machining.
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9. Counterbore-tapping unit (CBOR-TAP)
Select this unit for machining a tapped hole with a counterbore (faced hole).
A. Data setting
UNo. UNIT NOM  CFACE MAJOR-@ PITCH TAP-DEP CHW CB-DIA CB-DEP CHW BTM CHP
IR CEOR- TAP 999.999 99.9 999.999 999.999 99.9
SNo. TOOL NOM@ No. HOLE-¢@ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH CSP FR M M
1 CTR-DR o) o) * * * 90° CTR-D
2 DRI LL o) o) o) o) o) o) o)
3 DRI LL o) o) o) o) o) o) o)
4 DRI LL o) o) o) o) o} o} o}
5 END MLL o) o) o) o} o} o}
6  CHAWFER o) o) o) o) * o)
7  CHAWFER o) o) o) o} * o
8 CHP VAC * * * 2 2 2 2 L 2
9 TAP o) o) o) o) * o) e}

O : The data displayed here are automatically determined by the automatic tool development

function.
¢ : Data are not necessary to be set here.

Note 1: The unit data represent the maximum input value.

Note 2: The tool sequence represents the case of the maximum tools developed. For data

setting in the tool sequence refer to Subsection 4-19-4.

CBOR-TAP unit Tool sequence
CB-DIA N
|
} * L ] I 1 I
ﬂ i CB-DEP p: 4 p=—— .
CHMF t X ’
) | TAP-DEP /
CHMF | ’
| {
f Centering drill Drill (Drill) (Drill) End mill
PITCH 'MAJOR-g / \ / \ ﬂ D
(Chamfering (Chamfering (Chip vacuum) Tap M3P111
M3P110 cutter) cutter)
The tools in parentheses ( ) are developed or not developed depending on the particular case.

Remark: Instead of the chamfering cutter, a centering drill can be used for chamfering. For

data setting in the tool sequence refer to Subsection 4-19-4.
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The tool data is automatically developed in various patterns on the basis of the data entered in
the unit. The machining is executed using the tool sequence data and the unit data is not used
for the machining. If developed tool data is not suitable for machining, the tool data can be edited
by changing or deleting it.

B. Automatic tool development

The automatic development pattern for tool data is the same as that of the counterbore-tapping
unit of the point-machining.

4-19-4 C-axis point machining tool sequence data

The tool sequence data are automatically developed by entering the machining unit.

However, certain data must be set by means of menu keys or numeric keys on the basis of the
tool used or the machining procedure.

Data to be set in the tool sequence are the same as those of the point-machining. See Section
4-7-6 “Tool sequence data.”

4-19-5 Tool path

The tool paths for the C-axis point machining are the same as those of the point-machining. See
Section 4-7-7 “Tool path.”

4-19-6 C-axis point machining shape sequence

Once the entering of the data of the machining unit and of the tool sequence is completed, the
shape sequence is entered.

1. Types of C-axis point machining shape

The C-axis point machining shape sequence is available in the following three types.

C-FACE POINT CIRCLE ARC
0% o0
FACE O O O
000 0
CYLIND

SLANT

D736P0093
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2.

Entry of shape sequence data

A. Machining at the edge of the workpiece (FACE)

1. POINT
FIG PTN SPT-R/'x SPT-th/y SPT-Z NUM ANG Q R
1 PT O O O 2 L 2 L 2 O

Cursor positon Description
Specify the start point of hole to be machined.
- To specify the start point in the R-8 coordinate format, enter the radius and the angle as they

are.
- To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.
SPT- R/ x
SPT-th/y
SPT-Z
D736P0094
Specify the position to which the tool returns after the machining.
R 0: Initial point
1: Reference point (R)
2. CIRCLE
FIG PTN SPT-R/'x SPT-th/y SPT-Z NUM ANG Q R
1 dR O O O O * * O
Cursor positon Description

Specify the start point of hole to be machined.

- To specify the start point in the R-8 coordinate format, enter the radius and the angle as they

SPT- R/ x
are.
SPT-th/y
- To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
SPT-Z
x-y INPUT.
For further details, see “1. POINT.”
NUM Specify the number of holes to be drilled
Specify the position to which the tool returns after the machining.
R

0: Initial point
1: Reference point (R)
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3. ARC
FI G PTN SPT-R/'x SPT-th/y SPT-Z NUM ANG Q R
1 ARC O O O O O O O
Cursor positon Description
Specify the start point of hole to be machined.
SPT- R/ x - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
SPT-th/y - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key

SPT-Z x-y INPUT.
For further details, see “1. POINT.”

NUM Specify the number of holes to be drilled
Specify the angle of the hole with respect to the next hole.

Angle C
ANG a
/
D736P0095
Specify whether the machining at the start point is executed or not.
Q 0: Execution
1: No execution
Specify the position to which the tool returns after the machining.
R 0: Initial point

1: Reference point (R)

B. Machining on the cylindrical surface (CYLIND)
1. POINT
FIG PTN SPT-R SPT-th SPT- X NUM ANG Q R
1 PT O O O 2 * * O
Cursor positon Description

Specify the start point of hole to be machined.

+X 4——» —X X=0 +0

i
«—X ‘/e=0°\‘

0: Initial point
1: Reference point (R)

SPT-R )
SPT-th
SPT- X
| J
D736P0096
Specify the position to which the tool returns after the machining.
R
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2. CIRCLE
FIG PTN SPT-R SPT-th SPT- X NUM ANG Q R
1 dR O O O O L 2 L 2 O
Cursor positon Description
SPT-R Specify the start point of hole to be machined.
SPT-th For further details, see “1. POINT.”
SPT- X
NUM Specify the number of holes to be drilled
Specify the position to which the tool returns after the machining.
R 0: Initial point
1: Reference point (R)
3. ARC
FIG PTN SPT-R SPT-th SPT- X NUM ANG Q R
1 ARC O O O O O O O
Cursor positon Description
SPT-R Specify the start point of hole to be machined.
SPT-th For further details, see “1. POINT.”
SPT- X
NUM Specify the number of holes to be drilled
Specify the angle of the hole with respect to the next hole.
ANG
D736P0097
Specify whether the machining at the start point is executed or not.
Q 0: Actual execution of machining
1: Only positioning without machining
Specify the position to which the tool returns after the machining.
R 0: Initial point
1: Reference point (R)
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C. Machining on the inclined surface (SLANT)

1. POINT
FIG PTN SPT-R SPT-th SHI FT NUM ANG Q
1 PT O O O 2 L 2 L 2
Cursor positon Description

Specify the start point of hole to be machined.

Movement stroke = 0

+—Pp

SPT-R
SPT-th
SHI FT
D736P0098
Specify the position to which the tool returns after the machining.
R 0: Initial point
1: Reference point (R)
2. CIRCLE
FIG PTN SPT-R SPT-th SHI FT NUM ANG Q
1 dR O O O O * *
Cursor positon Description

SPT-R Specify the start point of hole to be machined.
SPT-th For further details, see “1. POINT.”
SHI FT
NUM Specify the number of holes to be drilled
Specify the position to which the tool returns after the machining.
R

0: Initial point
1: Reference point (R)
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3. ARC
FIG PTN SPT-R SPT-th SHI FT NUM ANG Q
1 ARC O O O O O O
Cursor positon Description
SPT-R Specify the start point of hole to be machined.
SPT-th For further details, see “1. POINT.”
SHI FT
NUM Specify the number of holes to be drilled
Specify the angle of the hole with respect to the next hole.
Angle
ANG N
V)
D736P0135
Specify whether the machining at the start point is executed or not.
Q 0: Actual execution of machining
1: Only positioning without machining
Specify the position to which the tool returns after the machining.
R

0: Initial point
1: Reference point (R)
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4-20 C-Axis Line Machining Unit

The C-axis line machining unit is intended to specify data on the machining method to be used
when counter machining after positioning with the C-axis and other axes (X, Z), and data on the
shape of the section to be machined.

The unit includes the tool sequence determining the tool data used and the shape sequence
determining the data concerning the machining dimensions on the drawing.

4-20-1 Types of C-axis line machining units

1. Central linear machining

2. Right-hand linear machining

3. Left-hand linear machining

4. Outside linear machining

5. Inside linear machining

6. Right-hand chamfering

7. Left-hand chamfering

8. Outside chamfering

9. Inside chamfering

LD

M3P171

Fig. 4-24 Types of C-axis line machining units
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4-20-2 Procedure for selecting C-axis line machining unit

(1) Press the menu selector key (key located to the right of the menu keys) to display the
following menu.

PO NT LI NE FACE | TURNI NG| MANUAL WPC OFFSET END SHAPE >>>
MACH- | NGMACH- | NGVACH- | NG PROGRAM CHECK

(2) Pressing on the menu key >>> displays the following unit menu.

C-PONT| CGLINE | INDEX | M CODE SUB MVS  |WORKPI CE| TOOL [WORKPI CE[ >>>
MACH- | NGMACH- | NG PROGRAM MEASURE | MEASURE | SHAPE

(8) Pressing the menu key C-LINE MACH-ING displays the following line machining unit menu.
LENE CTRIILINE RGTIILINE LETIILINE QUT]I LI NE | NJICHVE RGTICHMVE LFTH CHVE OUT

FLL T IPT AT I

(4) Press the appropriate menu key of the desired machining unit.

CHVE | N

4-20-3 C-axis line machining unit data and automatic tool development

For C-axis line-machining, specify the desired face (FACE or CYLIND) in the item C-FACE.
The data items to be set in the unit differ between edge machining and cylindrical surface
machining.

- If the edge (FACE) is selected: Enter a value in DEPTH.

DEPTH

A
A4

S

D736P0099
- If the cylindrical (CYLIND) surface is selected: Enter a value in CYLIN.R.
>
/ i
, CYLIND.R
IS
l T
O o0
D736P0100

Each tool path corresponding to the C-axis line-machining unit is also shown here.
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1. Central linear machining unit (LINE CTR)
This unit should be selected to carry out machining so that the tool has its center move on the
line of a form.
A. Data setting
UNo. UNIT G- FACE DEPTH SRV-Z SRV-R RCGH FINNZ FINR
1 MEVHOISE FACE  999.999 999.999  999.999 9 99. 999 *
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL END MLL * *
F2  END M LL * * *
UNo. UNIT C-FACE CYLINR SRV-Z SRV-R RGH FINNZ FINR
1 CYLIND 999.999 999.999  999.999 9 99.999 &
SNo. ToOoL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL END MLL . .
F2  END MLL . . .

Remark 1: Data in unit represent a maximum input value.

Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to either face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed

based on SRV-Z

and on FIN-Z.

Machining

Pattern

R1 (Roughing)

FIN-Z =0 : One tool is selected.

F2 (Finishing)

SRV-Z < FIN-Z : One tool is selected.

Remark 5: For the tool sequence data setting, refer to Subsection 4-20-4.

LINE CTR unit Tool sequence
Workpiece zero-point
' »
DEPTH

Roughing

SRV-Z
A

|

Finishing

Shape sequence entered

SRV-R M3P172

EIN-Z End mill End mill
(for roughing) (for finishing)

M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically entered once a roughness code has been

selected.
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2.

Right-hand linear machining unit (LINE RGT)

This unit should be selected to carry out machining so that the tool will move on the right side of a

form.

A. Data setting

UNo. UNIT C-FACE  DEPTH SRV-Z  SRV-R RGH FINNZ FINR
1 FACE  999.999 999.999 999.999 9 99.999 99. 999
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR GCSP FR M M
RL  END MLL * *
F2 END MLL * * *
UNo. UNIT CFACE CYLINR SRV-Z  SRV-R RGH FINNZ FINR
1 CYLIND 999.999 999.999 999.999 9 99.999 99. 999
SNo. TOOL NOM @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR GCSP FR M M
RL  END MLL * *
F2 END MLL * * *
Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.
Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.
Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.
Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.
Remark 5: For the tool sequence data setting, refer to Subsection 4-20-4.
LINE RGT unit Tool sequence
Workpiece zero-point
Shape sequence entered %
&, ‘
Roughing
DEPTH
/ SRV-Z
A
% :
v v End mill End mill
for roughin for finishin
FINZ ( ghing) ( 9)
Finishing
FIN-R
SRV-R M3P177 M3P173

RGH:
FIN-Z:

A roughness code should be selected out of the menu.

been selected.

FIN-R:

been selected.
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3. Left-hand linear machining unit (LINE LFT)

This unit should be selected to carry out machining so that the tool will move on the left side of a
form.

A. Data setting

UNo. UNIT F- FACE DEPTH  SRV-Z SRV-R  RCGH FINZ FINR
1 FACE 999.999 999.999 999.999 9 99.999 99.999

SNo. ToOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
RL END MLL . .
F2  END MLL . * .

UNo. UNIT F-FACE CYLINR SR-Z SRV-R RCGH FINZ FINR
1 CYLIND  999.999 999.999 999.999 9 99.999 99.999

SNo. ToOL NOM @ No. APRCH-X APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
RL  END MLL * .
F2  END MLL . . .

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

Remark 5: For the tool sequence data setting, refer to Subsection 4-20-4.

LINE LFT unit Tool sequence

Workpiece zero-point

\§ ’

Shape sequence entered

Roughing
Y DEPTH
Finishing \
1 HEE
SRV-Z A

y End mill End mill

FIN-Z (for roughing) (for finishing)
SRV-R ¢—pap| FIN-R
M3P181 M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has
been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has
been selected.
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4. Outside linear machining unit (LINE OUT)

This unit should be selected to carry out machining so that the tool will move to make a turn-

around outside a form.

A. Data setting

UNo. UNIT C FACE DEPTH SRV-Z  SRV-R RCH FINZ FINR
1 FACE 999.999 999.999 999.999 9 99.999 99.999

SNo. TOoOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
RL  END MLL .
F2 END MLL . .

UNo. UNIT CFACE CYLINR SRV-Z  SRV-R RCH FINZ FINR
1 CYLIND  999.999 999.999 999.999 9 99.999 99.999

SNo. TOoOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
RL  END MLL .
F2 END MLL . .

Remark 1: Data in unit represent a maximum input value.

Remark 2: : Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining

Pattern

R1 (Roughing)

FIN-Z = 0 and FIN-R = 0 : One tool is selected.

F2 (Finishing)

SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

Remark 5: For the tool sequence data setting, refer to Subsection 4-20-4.

LINE OUT unit

Shape sequence entered

Finishing

Tool sequence
Workpiece zero-point
Roughing
DEPTH
SRV-Z
A
v End mill End mill
— for roughin for finishin
" (for roughing) ( 9)
FIN-R
SRV-R  M3P185 M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has

been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has

been selected.
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5. Inside linear machining unit (LINE IN)

This unit should be selected to carry out machining so that the tool will make a turn-around inside
of a form.

A. Data setting

UNo. UNIT C FACE DEPTH SRV-Z  SRV-R RGH FINZ FINR
1 FACE 999.999 999.999 999.999 9 99.999 99.999

SNo. ToOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL END MLL .
F2 END MLL . .

UNo. UNIT CFACE CYLINR SRV-Z  SRV-R RGH FINZ FINR
1 LINE IN CYLIND  999.999 999.999 999.999 9 99.999 99. 999

SNo. ToOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL END MLL .
F2 END MLL * .

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, end mills are automatically developed. Nevertheless, they may be
switched over to face mill or ball end mill.

Remark 4: In the tool sequence, a maximum of up to two tools are automatically developed
though dependent upon the data SRV-Z, SRV-R, FIN-Z and FIN-R.

Machining Pattern
R1 (Roughing) FIN-Z =0 and FIN-R = 0 : One tool is selected.
F2 (Finishing) SRV-Z < FIN-Z or SRV-R < FIN-R : One tool is selected.

Remark 5: For the tool sequence data setting, see Subsection 4-20-4.

LINE IN unit Tool sequence

Workpiece zero-point -Gb
Roughing\ I
DEPTH ‘

Finishing
A
SRV-Z
+ 4 B
FIN-Z
Shape sequence entered End mill End mill
SRV-R (for roughing) (for finishing)
M3P196 M3P173

RGH: A roughness code should be selected out of the menu.

FIN-Z: A Z-axial finishing allowance is automatically established once a roughness code has
been selected.

FIN-R: A radial finishing allowance is also automatically established once a roughness code has
been selected.
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6. Right-hand chamfering unit (CHMF RGT)

This unit should be selected to carry out chamfering so that a tool will move on the right side of a
form.

A. Data setting

UNo. UNIT C FACE DEPTH  INTER-Z |NTER-R CHVF
1 FACE 999.999  99.999  99.999 99. 99

SNo. TOoOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
1 CHAMFER . . .

UNo. UNIT CFACE CYLINR INTERZ INTER-R CHVF
1 CYLIND  999.999  99.999  99.999 99. 99

SNo. TOoOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
1 CHAMFER * . .

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, chamfering cutter is automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For the tool sequence data setting, refer to Subsection 4-20-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.
CHMF RGT unit Tool sequence
Shape sequence Workpiece zero-point
entered
INTER-R
< > DEPTH
|
ST
M:_/
i INTER-Z
CHMF i Chamfering cutter
M3P207 M3P208
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7. Left-hand chamfering unit (CHMF LFT)

This unit should be selected to carry out chamfering so that a tool will move on the left side of a
form.

A. Data setting

UNo. UNIT G FACE DEPTH  INTER-Z |INTER R CHVF
1 FACE 999.999  99.999  99.999 99.9

SNo. TooL NOM @ No. APRCH-X APRCHY TYPE ZFD DEP-Z WDR GCGSP FR M M
1 CHAMFER . * *

UNo. UNIT GFACE CYLINR INTERZ INTERR CHVF
1 CYLIND  999.999  99.999  99.999 99.9

SNo. TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCSP FR M M
1 CHAMFER . . .

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be set here.

Remark 3: In this unit, chamfering cutter is automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For the tool sequence data setting, refer to Subsection 4-20-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.

CHMT LFT unit Tool sequence

Workpiece zero-point

Shape sequence entered
INTER-R

DEPTH < »

Chamfering cutter
M3P212 M3P208
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8. Outside chamfering unit (CHMF OUT)

This unit should be selected to carry out chamfering so that a tool will move on the outside of a
form.

A. Data setting

UNo. UNIT C FACE DEPTH  INTER-Z |NTER-R CHVF
1 FACE 999.999  99.999  99.999 99. 99

SNo. TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR CSP FR M M
1 CHAMFER . .

UNo. UNIT CFACE CYLINR |INTERZ INTERR CHVF
1 IS couind 999.999 99.999 99,999 99. 99

SNo. TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GCSP FR M M
1 CHAMFER . .

Remark 1: Data in unit represent a maximum input value.
Remark 2: 4: Data are not necessary to be here.

Remark 3: In this unit, chamfering tools are automatically developed. Instead of the chamfering
cutter, a centering drill can be used.

Remark 4: For tool sequence data setting, refer to Subsection 4-20-4.

Note: If a centering drill is used, a nose angle of 90 degrees is set for machining.

CHMF OUT unit Tool sequence

Workpiece zero-point

Shape sequence entered

INTER-R
“« DEPTH
|
\ ’ < , —
i INTER-Z
CHMF | l Chamfering cutter
M3P216 M3P208
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9. Inside chamfering unit (CHMF IN)

This unit should be selected to carry out chamfering so that a tool will make a turn-around inside

of a form.

A. Data setting

UNo. UNIT C FACE DEPTH  INTER-Z |NTER R CHWF
1 FACE 999.999  99.999  99.999 99.9
SNo. TOoOL NOV @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR GCSP  FR
1 CHAMFER . .
UNo. UNIT CFACE CYLINR INTERZ INTERR CHWF
1 CHVE | N CYLIND  999.999  99.999  99.999 99.9
SNo. ToOoL NOV @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
1 CHAMFER
Remark 1: Data in unit represent a maximum input value.

Remark 2:

Remark 3:

€ : Data are not necessary to be set here.

cutter, a centering drill can be used.

Remark 4:
Note:

For sequence data setting, refer to Subsection 4-20-4.

In this unit, chamfering cutter is automatically developed. Instead of the chamfering

If a centering drill is used, a nose angle of 90 degrees is set for machining.

CHMF IN unit

Tool sequence

Shape sequence entered

Workpiece zero-point

DEPTH

S~ 7

INTER-R

< »

! N
INTER-Z \'_/ CHMF

l I

M3P225

IF

Chamfering cutter

M3P208
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4-20-4 C-axis line machining tool sequence data

For line machining tool sequence data only a tool name is automatically selected once a
machining unit has been entered. Other data should be entered by use of menu keys or numeric
keys according to a form of the workpiece to be machined or to the procedure for machining.
Data to be set in the tool sequence are the same as those of the point-machining. See Section
4-8-4 “Line machining tool sequence data.”

4-20-5 Definitions of forms in C-axis line machining and face machining units

After the data in the machining unit and the tool sequence have been entered, enter the data
related to the machining form and dimensions in the shape sequence.

1. Definitions of forms

In line machining and face machining units one of the following three patterns can be selected.

Fixed form Arbitrary form

SQUARE CIRCLE ARBITRY

A. Closed form and open form

Depending on the machining units, machining form can be divided into the following two types:

Closed form Open form
Fixed form Arbitrary form Arbitrary form
Line LINE CTR, LINE RGT, LINE
machining LINE OUT, LINE IN, CHMF OUT, CHMF IN LFT.CHMFE RGT, CHMF LFT

2. To define an arbitrary form, take the following precautions:
1. For an open form, do not fail to establish coordinates X, Y of its start and end points.
2. Inan open form, it is impossible to select the corner (C or R) of its start or end point.

3. The meaning of a start point (X, Y) differs between an open form and a closed one.

Open form.......... The start point (X, Y) has a meaning as a point.
Closed form........ The start point (X, Y) has a meaning as a line from an end point to the start
point.

4-306



PROGRAM CREATION

3.

Setting shape seghence data

For C-axis point-machining, specify the desired shape (SQUARE, CIRCLE or ARBITRY) by
pressing the menu key in the item PTN.
SQUARE | CIRCLE ARBI TRY ‘ ‘ ‘

If the shape ARBITRY is selected, the following menu will be displayed. Select the desired

SHAPE
END

CW ARC
Y

CCW ARC
"2

SHAPE
ROTATE

SHAPE
SHI FT

REPEAT
END

STARTI SHAPE
PO NT END

shape from the menu.
LI NE ‘

The shape data to be set differs according to the face that has been selected in the item C-FACE
in the machining unit. Shape data is described below for each face that is to be machined.

A. Machining at the edge of the workpiece (FACE)

1. SQUARE (fixed form)

+0 i
0=

\

Diagonal point P3

_0"\
CN2
0

=

-0
\
CN3
X
yod

Stayt point P1
y
D936P0101
FIG PTN P1Rx/ CRx Pithy/ Cthy P3Rx/ R P3t hy CN1 CN2 CN3 CcN4
SR O O O O O O O O
Cursor positon Description
Enter the coordinates of start point.
P1Rx/ CRx - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
Plthy/Cthy | . Tq specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.
Enter the coordinates of diagonal point.
P3Rx/ R - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
P3t hy - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key

x-y INPUT.

Select a machining form at corner 1. Set corner chamfering distance (C) or corner radius of a
circular arc (R).

R-machining:  Enter the numeric value direCtly. ...........cccoovoveeeeeeeeeeeeeeeeeeeeeeens Corner R
CNL C-chamfering: Press the menu key CORNER CHAMFER and
ENLEr @ NUMENIC VAIUC. ... ..ot en e ( Corner C

Pressing the menu key CORNER CHAMFER makes the menu display reverse and entering a
numeric value will cause that menu display status to become normal.

CN2 Select a machining form at corners 2, 3 and 4.
Enter the same data as those for corner 1.
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2. CIRCLE (fixed form)
D936P0102
FIG PTN P1Rx/ CRx Pithy/ Cthy P3Rx/ R P3t hy CN1 CN2 CN3 (o))
CR O O O * * L 4 * 2
Cursor positon Description
Enter the coordinates of the center of a circle.
CRx - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
G hy - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.
R Enter the radius of the circle to be machined.
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3.  ARBITRY (arbitrary form) - LINE
D936P0103
FIG PTN R/ X thiy RADI US/ t h. [ J P CNR R FEED
LIN O O O O O O O O

Cursor positon

Description

Enter the coordinates of an end point for line machining.

- To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.

tRhl/Xy - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.
- If the coordinate is unknown, select the menu key ?.
RADI US/ t h. Enter the angle between X-axis and machining line (6).
| Enter the X- and Y-axial vector values.
J
Select the conditions of intersecting using the menu key.
P Note: For details, refer to “Function of automatically calculating a point of intersection” in
Subsection 4-9-7.
Specify the corner chamfering distance (C) or corner radius of a circular arc (R).
R R-machining:  Enter the numeric value dir€Ctly...........cococvovoveeeeeeeeeeeeeeeeeeeeeees Corner R
C-chamfering: Press the menu key CORNER CHAMFER and
ENLEr & NUMENC VAIUE........cvceercveceeseeeeeeseeeeseesesees e, ( Corer C
Specify the feed rate for roughing.
R- FEED If this value is not specified, the feed rate preset for the tool sequence will be used.
(RGH) Note:

If bit 0 in parameter E99 is “1”, specify the feed rate for finishing. In this case, “RGH” will be
displayed in the item.

4-309



PROGRAM CREATION

4.

ARBITRY (arbitrary form) — CW ARC, CCW ARC

Center of arc (I, J)

)

i X
i
by 4—T
|

!

|

i D936P0104

FIG PTN

CWARC

thly
O

RADI US/ t h.
O

CNR
O

R- FEED
O

Cursor positon Description

Enter the coordinates of an end point.

R - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
X

thly - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key

x-y INPUT.

- If the coordinate is unknown, select the menu key ?.

Enter the radius of an arc.
RADI US/ t h.

- If the coordinate is unknown, select the menu key ?.

Enter the coordinates value of the center of an arc.
- To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.

- To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.

- If the coordinate is unknown, select the menu key ?.

Select the conditions of intersecting using the menu key.

Note: For details, refer to “Function of automatically calculating a point of intersection” in

Subsection 4-9-7.

Specify the corner chamfering distance (C) or corner radius of a circular arc (R).

{ Corner R

(Corner C

R-machining:  Enter the numeric value directly

C-chamfering: Press the menu key CORNER CHAMFER and

enter a numeric value

Specify the feed rate for roughing.
R- FEED
(R&)

If this value is not specified, the feed rate preset for the tool sequence will be used.

Note: If bit 0 in parameter E99 is “1", specify the feed rate for finishing. In this case, “RGH" will be

displayed in the item.

ARBITRY (arbitrary form) - SHAPE ROTATE (CW and CCW), SHAPE SHIFT

For setting of shape data to machine the arbitrary form by the fonctions SHAPE ROTATE
(CW and CCW), SHAPE SHIFT, see Section 4-9-7 “Definitions of forms in line machining
and face machining units”.
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B.

Machining on the cylindrical surface (CYLIND)

1. SQUARE (fixed form)
" X
Diagonal point P3 —
CN2 CN3
Start CN4
point P1
D936P0105
FIG PTN P1X/ CX P1th/ Cth P3X/ R P3t h CN1 CN2 CN3 N4
SR O O O O O O O O

Cursor positon

Description

Enter the coordinates of start point.

P1X/ CX - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
Plth/Cth - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.
Enter the coordinates of diagonal point.
P3X/ R - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
P3th To specify the start point in the x-y coordinate format, enter data after highlighting the menu key x-y
INPUT.
Select a machining form at corner 1. Set corner chamfering distance (C) or corner radius of a
circular arc (R).
R-machining:  Enter the NUMENC Value difeCHY............coevvvereeeeeeeeeeveseeesseneeeas Corner R
CNL C-chamfering: Press the menu key CORNER CHAMFER and
ENLEr & NUMENC VAIUE........cvvvrcveeerceeeeeseeeesee s, ( Corner C
Pressing the menu key CORNER CHAMFER makes the menu display reverse and entering a
numeric value will cause that menu display status to become normal.
CN2 Select a machining form at corners 2, 3, and 4.
N3 Enter the same data as those for corner 1.
CN4
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2. CIRCLE (fixed form)

Radius R

D936P0106
FIG PTN P1X/ CX Plth/Ch P3X/ R P3t h CN1 CN2 CN3 c\™
CR O O O L 4 L 2 L 2 L 2 *
Cursor positon Description

CX Enter the coordinates of the center of a circle.
Cth
R Enter the radius of the circle to be machined.
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3.  ARBITRY (arbitrary form) — LINE
D936P0134
FIG PTN X th RADI US/ t h. | J P CNR R- FEED
LIN O O O O O O O O
Cursor positon Description

X Enter the coordinates of an end point for line machining.
th - If the coordinate is unknown, select the menu key ?.
RADI US/ t h. Enter the angle between X-axis and machining line (6).
| Enter the X- and Y-axial vector values.
J
Select the conditions of intersecting using the menu key.
P Note: For details, refer to “Function of automatically calculating a point of intersection” in
Subsection 4-9-7.
Specify the corner chamfering distance (C) or corner radius of a circular arc (R).
OR R-machining:  Enter the NUMENC Value difeCHY............cocevvvereeeeeeeeereeeesseeeeens Corner R
C-chamfering: Press the menu key CORNER CHAMFER and
ENter @ NUMENC VAIUE..........c.cveveceereeceeeereeeesereeeeeeeeeees s en e seseneeeas ( Corner C
Specify the feed rate for roughing.
R- FEED If this value is not specified, the feed rate preset for the tool sequence will be used.
(RGH) Note:

If bit 0 in parameter E99 is “1”, specify the feed rate for finishing. In this case, “RGH" will be
displayed in the item.
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4. ARBITRY (arbitrary form) — CW ARC, CCW ARC

FIG PTN X th RADI US/ t h. I J P CNR R- FEED
CWARC O O O O O O O O
Cursor positon Description
X Enter the coordinates of an end point.
th - If the coordinate is unknown, select the menu key ?.
RADI US/ t h. Enter the radius of an arc.
- If the coordinate is unknown, select the menu key ?.
Enter the coordinates value of the center of an arc.
| - To specify the start point in the R-8 coordinate format, enter the radius and the angle as they are.
J - To specify the start point in the x-y coordinate format, enter data after highlighting the menu key
x-y INPUT.
- If the coordinate is unknown, select the menu key ?.
Select the conditions of intersecting using the menu key.
P Note: For details refer to “Function of automatically calculating a point of intersection.” in
Subsection 4-9-7.
Specify the corner chamfering distance (C) or corner radius of a circular arc (R).
AR R-machining:  Enter the numeric value directly. rComer R
C-chamfering: Press the menu key CORNER CHAMFER and
enter a numeric value. f Corner C
Specify the feed rate for roughing.
R- FEED If this value is not specified, the feed rate preset for the tool sequence will be used.
(R&H) Note: If bit 0 in parameter E99 is “1", specify the feed rate for finishing. In this case, “RGH” will be
displayed in the item.

5. ARBITRY (arbitrary form) — SHAPE ROTATE (CW and CCW), SHAPE SHIFT
For setteing of shape data to machine the arbitrary form by the fonctions SHAPE ROTATE
(CW and CCW), SHAPE SHIFT, see Section 4-9-7 “Definitions of forms in line machining
and face machining units.”

4-20-6 Precautions in C-axis line machining

See Section 4-8-6 “Precautions in line machining.”
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4-21 Turning Units

The turning units are intended to specify data on the machining method to be used for turning,
and data on the shape of the section to be machined.

Specify the coordinates of the shape in the axial direction of the machine coordinate system,
regardless of the spindle head angle. See Section 4-3, Index Unit, for further details.

Each turning unit includes the following two sequences:

- Tool sequence.......... Enter the tool operation data to be used in the turning unit.
- Shape sequence ..... Enter data on the machining dimensions shown in the drawing.

4-21-1 Types of turning units

Eight types of turning units are provided.

- Bar-materials machining unit (BAR)
- Copy-machining unit (CPY)

- Corner-machining unit (CORNER)
- Edge-machining unit (FACING)

- Threading unit (THREAD)

- Grooving unit (T.GROOVE)

- Turning drilling unit (T.DRILL)

- Turning tapping unit (T.TAP)

4-21-2 Procedure for selecting turning unit

(1) Press the menu selector key (key located at the right of the menu keys) to display the
following menu.

PO NT LI NE ACE
MACH- | MACH- | MACH-

(2) Pressing on the menu key TURNING displays the following unit menu.

CHECK

I\/ANUAL WPC ‘ OFFSET ‘ END

SHAPE ‘ >>>

BAR CORNER FACING THREAD [T.GROOVE | T.DRILL | T.TAP EI NI SH
o] ‘\_ A N~ | 5T | & | ALLOW

(3) Press the menu key corresponding to the desired machining unit.

Notes on the menu option FINISH ALLOW:

When the menu key FINISH ALLOW s selected from the turning unit selection menu and then
a turning unit is created with the menu item FINISH ALLOW highlighted as follows, if another
turning unit already exists in front of that created unit, the operator can automatically set the
same values as the finishing allowances specified in the existing turning unit.

BAR CPY CORNER FACI NG THREAD |T.GROOVE | T.DRILL T. TAP
:l ™ _/fl_ 13 WA T & m ALLOW

- For “FIN-X" and “FIN-Z" each, independent finishing allowance values are automatically
determined from the values that have been specified in the existing turning unit.

- When no finishing allowances are specified in the previous turning unit, older turning units will
be referred to in sequence and if the settings of finishing allowances are not detected in any
turning units down to the beginning of the program, finishing allowances will not be auto-set.
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- The highlighted status of the FINISH ALLOW menu option is maintained, even after power has
been turned off.

4-21-3 Bar-materials machining unit (BAR)

Select the bar-materials machining unit to lathe the outer peripheries, inner peripheries, front
faces, or back faces of round-bar-materials using general-purpose cutting tools.

M210-00429

1. Setting unit data

UNo. UNN'T  PART CPT-X CPT-Z FINX FINZ
o BAR (1] (2] (31 (4] 5]
1] PART

The following menu will be displayed when the cursor is placed at this item.
IN FCE | BAX | ’

H| Ty o =

From the menu, select the section to be machined.

BAX

|'_I_

out
_\'—"’"I__T

Sections to be machined that correspond to each menu item are as follows:

OUT : Outer periphery (Cutting from the front face)

......................... Outside-diameter open type
. Outer periphery (Cutting from the middle of the outer periphery)

......................... Outside-diameter middle type
IN : Inner periphery (Cutting from the front face)

......................... Inside-diameter open type
. Inner periphery (Cutting from the middle of the inner periphery)

......................... Inside-diameter middle type
FCE : Front face (Cutting from the outer or inner periphery)

......................... Front-face open type
B®= . Front face (Cutting from the middle of the front face)

......................... Front-face middle type
FCE : Back face (Cutting from the outer or inner periphery)

......................... Back-face open type
: Back face (Cutting from the middle of the back face)

......................... Back-face middle type
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<OUT : Oustside-diameter open type>

=

<IN : Inside-diameter open type>

=

<[eJ¥ : Oustside-diameter middle type>

< MM : Inside-diameter middle type>

TTTN

<FCE : Front-face open type>

I

<BAK : Back-face open type>

< : Front-face middle type>

< : Back-face middle type>

T4P030
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[2]1 CPT-X, [3] CPT-Z

Set the X- and Z-coordinates of the desired infeed point.

<OUT> <IN >

Material shape

A

Infeed point

Infeed point i 3 Infeed point

Machining shape
4OUT p
Infeed point
Infeed point
<FCE> <BAK>

Infeed point §E§

4 FCE B 4 BAK B

(¢]

Infeed point

G_

T4P036

- The infeed point refers to the cutting start point of the tool tip.

Data thus set and sequence data automatically determine the actual cutting area.
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2.

[4] FIN-X, [5] FIN-Z

Set the finishing allowances for the X-axis and Z-axis directions (removal allowances during
finishing).

Section to be finished

-

v
_L [4] FIN-X x 2
Cii___

[5] FIN-Z

T4P018

- Set the finishing allowance for the X-axis direction in terms of diameter data.

- These values are used for bar-machining units (BAR), copy-machining units (CPY), Edge-
machining units (FACING), or corner-machining units (CORNER).
If these units are set in the previous units, the finishing allowance values can be copied from
the values that have been specified in these units. See the notes in Section 4-21-2.

Setting tool sequence data

SNo.  TOOL  NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ CSP FR M M
R1 * L 4 * *
F2 . . 14 4
oottt 1 1 1 t Tt
1 2 B4 [B[e (7] 8] E) (0] [ [

Remark 1: : Data are not necessary to be set here.

Remark 2: In the tool sequence, a maximum of up to two tools are automatically developed as

follows.

Machining

Pattern

R1 (Roughing)

One tool for roughing is automatically selected.

F2 (Finishing)

FIN >0 : One tool for finishing is automatically selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.
When the cursor is present at this item, the following menu is displayed to allow the tool to be
changed:

GENERAL

o]

GROOVE

L/

THREAD

L

T.DRILL

C

T. TAP

[

SPECI AL ‘ ‘ ‘
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2] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected
ouT IN EDG ‘ ‘ ‘ ‘

QUTER I NNER EDGE I NNER
DI AVETER|DI AVETER| ( BAK)

( BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
(BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008 0009

When creating a bar-materials machining unit, usually select tools as follows according to the
machining section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
ouT OUT OUTER DIAMETER
OUT OUTER DIAMETER
IN IN INNER DIAMETER, [} INNER (BAK)
IN INNER DIAMETER, [I§] INNER (BAK)
GENERAL
FCE OUT OUTER DIAMETER, EDG EDGE, EDGE (BAK)
FCE EDG EDGE, EDGE (BAK)
BAK OUT OUTER DIAMETER, EDGE (BAK)
BAK! EDGE (BAK)

Note: The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.

3] NOM. (Nominal size)

Enter the nominal size of tools using the numeric data keys. “NOM.” is a data item that identifies
tools of the same type. The tools of the same type that match in item “NOM-¢@’ and “Tool
identification code” registered on the TOOL DATA display are used during actual machining.

Enter numeric data in item “NOM.” for the purpose of identifying tools. Although the numeric data
can be either the “Nose R”, “Nose angle”, and/or any other characteristic factor of the tools, the
data must be the same as that of the desired tools registered on the TOOL DATA display.
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4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

HEAVY >>>

A B C D E F G H
TOOL

To slowly change a heavy tool in the ATC mode, select a heavy tool identification code.

With the menu key HEAVY TOOL pressed, the display will change over to the menu for heavy
tool identification code. Then select a code from the menu to identify those tools which have an
identical nominal size.

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining. There are three
following entry methods.

- Prior machining priority number
To be set by means of numeric keys. The number is displayed in yellow.
Setting range (1 to 99).

- Subsequent machining priority number
To be set by means of numeric keys after having reversed the display of DELAY PRIORITY by
selecting its menu key. The characters are displayed in reversed status.
Setting range (1 to 99).

- Without entry (ordinary machining)
The priority number is not entered.

For details, refer to Chapter 5, “PRIORITY FUNCTION FOR THE SAME TOOL.”

6] PAT. (Machining pattern)

The following menu will be displayed when the cursor is placed at this item.
#0 #1

e | ||

@ (b) (©

Select the machining pattern from (a) through (c) above. The data of the displayed menu denote
the following machining patterns:
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<% --- Rapid feed
-4—— Cutting feed
(a) #0: Perpendicularly upward cutting by . 4
each cutting pass //’
_,4 _________________ ////
74, ’
f g yi
£ Y
%
(b) #1 : Diagonally upward cutting by each //’
cutting pass el 7
(High-speed rough-machining cycle) [ et
[
£ a
 E— T
1 |
- :
< ":
A A
%
(c) #2 :Gradual inside-diameter machining
from the open end of the workpiece
(Inside-diameter deep-hole dividing TC54 TC54
cycle) ¢ > ’
v /|
| i 3 A
T T T T
T s S, a8 SN J + -~
T N 4
z A Nt Beooooood Temmmoe >
T4P033

#2 machining can be used only when IN is selected for item [1] of the unit.
The #2 cycle, however, cannot be selected to turn inside diameter for a shape of which the size

increases with the depth.

Chips may clog the hole bottom during conventional inside-diameter machining of deep holes.
No such problems occur with this machining pattern (#2) since gradual cutting from the open end
of a workpiece ensures highly efficient, automatic removal of chips.

Use parameter TC54 to specify the depth of cut per pass.

7] DEP-1 (Maximum cutting depth)

Specify the maximum cutting depth per roughing pass. The maximum cutting depth in the X-axial
direction is to be specified in terms of radius.

For automatic setting of items [7] DEP-1, [10] C-SP, and [11] FR, select the corresponding tool

material from the menu.
The tool materials that have been specified in the cutting conditions item (workpiece

materials/tool materials) are listed in the menu.
To register new tool materials, refer to Section 8-1, “CUTTING CONDITION (W.-MAT./T.-MAT.)

Display” of the Operating Manual.
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Example of display:

CARBI DEL [UNI NTRPT|COATI NGL
AUTO AUTO AUTO

CERMET L
AUTO

CERAM CL
AUTO

CBN L
AUTO

HSS D
AUTO

TOOL DAT

AUTO W NDOW

CARBI DED‘ >>>

Specification using the numeric data keys is also possible. In addition, using th menu key TOOL
DAT WINDOW the tools of the same type that are registered on the TOOL DATA display can be
listed in a window display format.

8] FIN-X, [9] FIN-Z

To create two or more lines of finishing tool sequence data and perform preliminary finishing
operations in the preliminary finishing tool sequence, specify the allowance to be left for the next
finishing tool sequence.

To perform preliminary finishing operations, insert the finishing tool sequence in front of the tool
sequence corresponding to automatically developed finishing tool data, and specify in the
inserted tool sequence the allowance to be left for the next finishing process. See Subsection 2-
2-3 “Insertion” for the insertion of tool sequences.

Note 1: The allowance to be left for the tool sequence corresponding to the automatically
developed finishing tool data is set to 0 automatically.

Note 2: If a value other than 0 is specified in the final finishing tool sequence as the allowance
to be left, the as-finished shape of the workpiece will differ from the shape that has
been specified in the shape sequence.

10] C-SP

Specify the pheripheral speed for the turning spindle.

This peripheral speed, as with item [7] DEP-1 (Maximum cutting depth), can be selected from the
menu or entered using the numeric data keys.

U1 FR

Enter the desired feedrate of the tool in terms of turning spindle speed per revolution. Use the
numeric data keys to enter the value.

For the roughing tool sequence, this feedrate, as with items [7] DEP-1 (Maximum cutting depth)
and [10] C-SP, can be selected from the menu or entered using the numeric data keys.

21 M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).

Select the desired code from the following menu (the codes displayed vary from model to model)
or enter the desired code using the numeric data keys:

01 OPT. |03 SPNDL|04 SPNDL|05 SPNDL|07 M ST |08 FLooD| 09 OFF | 50 AIR | 51 THR
sTOP FVD REV sToP | cooLANT | cooLanT | coolant | BLAST |coaant| 77

v

00 PROG([19 SPNDL[35 T-BRK|38 SPNDL|39 SPNDL| 33 QUT | 34 IN
STCP ORI ENT | DETECT [GEAR L/'M GEAR H |MSR UNI T|IMSR UNI' T

v

16 OPEN|15 CLCSE| 11 TOOL |10 TOOL (53 CHIP|09 CH P
ATC CVR| ATC CVR|UNCLAMP| CLAMP | VAC ON | VAC CFF

>>>

>>>
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3. Setting shape sequence data

FIG PTN S-CNR SPT-X SPT-Z FPT- X FPT-Z F-CNR' $ RADIUS/th RGH

1 (1] (2] (3] [4] (5] (6] [71 8] (9]

1] PTN

The following menu will be displayed when the cursor is placed at this item.
LIN TPR - n CENTER SHAPE
v ’ X 7 ’ o/ ’ ‘ END

@ (b) (© (d) (€) ®

Select the type of machining shape pattern from the above four types (a) to (d).

Menu function Description

€) Select to specify the straight line parallel to the center line of the workpiece.

(b) Select to specify a straight line not parallel to the center line of the workpiece (namely, a taper).

(c) Select to specify a bulged arc.

(d) Select to specify a recessed arc.

(e) Select to use the automatic crossing-point calculation function on the bulged (convex) arc or
recessed (concave) arc drawn on the previous sequence line.

(L) Select to proceed to the next unit after entering all shape data.

[2] S-CNR

Set data for this item when C-chamfering (cornering) or R-chamfering (rounding) is to be done at
the start point of the shape.

- If C-chamfering is to be done:
Set the amount of chamfering (C in the diagram).

(F-CNR C) (S-CNR C)

Start
point

- If R-chamfering is to be done:
After pressing the menu key CORNER R, set the radius of rounding (R in the diagram).

l (F-CNR R)

Start point
N

End point

(S-CNR R)
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3] SPT-X, [4] SPT-Z, [S] FPT-X, [6] FPT-Z

- Set the coordinates of the start and end points of the shape you selected in item [1] above. The
terms “start” and “end” refer to the infeed point.

- In CENTER was selected in item [1], set the central coordinates of the arc.
If the crossing point cannot be found, press the menu key I. POINT? or C. POINT? O .
See “Automatic Crossing-Point Calculation Function” for further details.

<LIN> Infeed point <TPR> End point Infeed point

1 1 [

End point

Start point

<o > Infeed point

Infeed point < >

- If the selected shape type is LIN, the coordinates of the start point need not be set.
The NC unit will auto-set those coordinates. A horizontal line will be drawn from the end point of
LIN towards the infeed point, and the crossing point of this line and the line that is
perpendicularly drawn from the end point of the preceding SEQ (or from the infeed point for an
LIN as the first SEQ) will be set as the start point of the relevant LIN.

UNI' T CPT- X CPT-Z
4 BAR OUT 100. 0.
4—*—?
X FIG PTN SPT-X SPT-Z FPT-X FPT-Z

TPR 30. 0. 50. 40.

End point LIN @ * 80. 80.
of LIN @100
7] F-CNR/$

Set data for this item when C-chamfering, R-chamfering, or pecking is to be done at the end
point of the shape.

The following menu will be displayed when the cursor is placed at this item:

$1 $2 $4 $5 $6

Sl S

@) (b) (© (d) () ®

CORNER
R
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- The setting procedure for F-CNR is the same as for S-CNR (refer to the description and
diagram for item [2] S-CNR).

- If pecking is to be done, select a pecking type from (a) through (f) above.
Pecking types $4, $5 and $6 are the same as $1, $2 and $3, respectively. Use parameters
TC27 to TC34 to select the dimensions of pecking. (See the Parameter List for further details.)

- Pecking can be done only if the following conditions are satisfied:

1) During finishing.

2) The selected shape and the next shape are linear and orthogonal.

3) The cutting-edge angle and tip angle of the tool to be used satisfy the conditions listed in

the table below.

A

B

A: Tool blade angle
B: Tool tip angle

T4P047

In the case of pecking types $1, $4
%

A.293°
B <57°
A+ B <150°

A =2120°
B < 57°
A+B<177°

///////////%

In the case of pecking types $3, $6:
2

A=120°
B <30°
A+ B <150°

8] RADIUS/th.

- If you selected ¥ or W for item PTN [1] above, set the radius of the desired circle (see the
diagram shown previously for items [3] to [6]).

- If you selected TPR for item [1] above and typed the question mark “?” for one of the four items
from [3] to [6], set a taper angle.
See “Function of automatically calculating a point of intersection” for details.

- Data setting is not required in any other cases (9 mark will be displayed for this item).

9] RGH

Set a finishing feedrate appropriate for particular surface roughness.

For setting a finishing feedrate, two methods are available: selection of a surface roughness
code (for this case, the NC unit automatically calculates the appropriate feedrate for the selected
surface roughness code), and direct setting of any desired feedrate.

The following menu will be displayed when the cursor is placed at this item:

ROUGHNES|FEEDRATE
/rev
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- If a surface roughness code is to be selected:

The code can be entered either by setting the desired code number directly with numerical
keys or using the following procedure:

1) First, press the menu key ROUGHNES. The following menu will be displayed:

\A4
4

vvv
5

vvv
6

vvv
7

\AA A4

v
1 8

v vy
2 3

9

\AAA4 ‘

2) Next, from the above menu, select one of the surface roughness codes indicated on the
machining drawing. The above codes of the displayed menu denote the following levels of
surface roughness:

v v vy vy VVV | VVV [ VVV ([VVVV | VVVY

1 2 3 4 5 6 7 8 9
! ! ! ! l ! ! ! Surface
roughness

100 50 25 125 6.3 3.2 1.6 0.8 0.4

(pm)

( 100-S 50-S 25-S 12-S 6-S 3-S 15-S 0.8-S 0.4-S ) finishing
v v vv vvVv vVvvV VVV VVV VVVV VVVV symbols

The finishing feedrate is calculated from the following expression automatically:

8RU F : Finishing feedrate (mm/rev)
F= 1000 R : Radius of tool nose (mm)

M : Surface roughness (um)

- If a feedrate is to be directly set:
After pressing the menu key FEEDRATE/rev, set the desired value.

Note 1: The feedrate that has been specified in this item is incorporated only during the
finishing process, and the setting of item [11] FR in the tool sequence is used during the
roughing process.

Note 2: The feedrate data that has been entered in this item takes priority over the setting of
item [11] FR in the finishing tool sequence. If the feedrate is to be changed with each
finishing tool sequence, do not enter data in this item.

Note 3: If no data is entered in this item, the settings of feedrates in item [11] FR of each tool
sequence will be used for each machining operation.

Note 4: The same value will automatically be set here if the preceding sequence has a set data
of RGH.
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<Precautions for BAR unit>

Some parts may remain uncut because of the tool shape.

For a tool having a cutting-edge angle of A and a subsidiary cutting-edge angle of C, uncut
portions occur at an angle of A — 3° in the machining direction and an angle of C — 3° in an
opposite direction because machining will occur generally with an angle margin of 3°.

A : Cutting-edge angle
Tool C : Subsidiary cutting-edge angle

Machining with an angle
A o) c margin of 3°

Machining with an angle

margin of 3° Uncut portion

T4P032

* The description given above also applies to CPY unit.
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4-21-4 Copy-machining unit (CPY)

Select the copy-machining unit when cast, forged, or other such parts are to be cut along their
profiles.

Cast, forged, or other such parts

NM210-00430

Press the menu key CPY “Xee- to select this unit.

1. Setting unit data

o cpy (1] (2] (3] (4 5] (6] (7]

UNo. UNI'T PART CPT- X CPT-Z SRV- X SRV-Z FI'N- X FIN-Z ‘

1] PART
The following menu will be displayed when the cursor is placed at this item.
IN FCE BAX [ BAX ] ’

HE | S

From the menu, select the section to be machined. The meaning of each data of the displayed
menu is the same as for the bar-materials machining unit (BAR).

2] CPT-X, [3] CPT-Z

Set the X- and Z-coordinates of the desired infeed point.
In general, the infeed point means the start point of tool tip feeding into a workpiece. For copy-
machining units, however, the points shown in the diagrams below are infeed points.

out
—\_—_""I__T
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<OUT>
Material shape

Infeed point

I

[}
Material} E
shape ! ]
| i
| |
| |
: |

P

Machining
shape

T

Dmax

<IN>

Machining shape

\

<FCE> <BAK>
A Infeed point Infeed point
-_—————— , ._ -

Material
shape

A Dmax:

Dmin:

Machining shape

Dmax

S O

b A
]

» Infeed point

Maximum outside diameter
of that part of the workpiece
that is to be machined.
Minimum inside diameter of
that part of the workpiece
that is to be machined.
Start point of tool tip feeding
into the workpiece.

T4P060

4] SRV-X, [5] SRV-Z

Set the maximum removal allowances in the X-axis and Z-axis directions (removal allowances

for the section that is to be cut most deeply).

The removal allowance in the X-axis direction must be set with the radius value (half the

workpiece thickness).

[5] SRV-Z

Dl

Material shape

Machining shape

:I [4] SRV-X

T4P061

[6] FIN-X, [7] FIN-Z

Set the finishing allowances for the X-axis and Z-axis directions (removal allowances during
finishing). The meaning of each data of the displayed menu is the same as for the bar-materials
machining unit (BAR).
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Setting tool sequence data

SNo. TOOL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M M
R1 L 2 * L 2 * *
F2 L 2 L 2 * L 4

1 1 T 1 1 1 1 1 T Tt
a1 2 B4l 6 (6] (7] (8] o [w0] [ [

Remark 1: e: Data are not necessary to be set here.

Remark 2: In the tool sequence, a maximum of up to two tools are automatically developed as

follows.
Machining Pattern
R1 (Roughing) SRV > FIN : One tool for roughing is automatically selected.
F2 (Finishing) FIN >0 : One tool for finishing is automatically selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.

When the cursor is present at this item, the following menu is displayed to allow the tool to be
changed:

GENERAL GROOVE THREAD ([ T.DRILL

J U U &

1] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected

T. TAP

[

SPECI AL ‘ ‘ ‘

ouT IN EDG ‘ ‘ ‘ ‘
OUTER | I NNER EDGE I NNER EDGE
DI AVETER|DI AVETER ( BAK) ( BAK)
- If either T.DRILL, or T.TAP has been selected
EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008 0009

When creating a copy-machining unit, usually select tools as follows according to the machining
section that has been selected for the unit:

PART in the unit
(section to be machined)

ouT OUT OUTER DIAMETER

TOOL (Name) TOOL (Section to be machined)

ouT OUT OUTER DIAMETER

IN IN INNER DIAMETER, [IN INNER (BAK)
IN INNER DIAMETER, [[N]INNER (BAK)

GENERAL

FCE OUT OUTER DIAMETER, EDG EDGE, [EJ§] EDGE (BAK)
FCE EDG EDGE, EDGE (BAK)
BAK OUT OUTER DIAMETER, EDGE (BAK)
BAK EDGE (BAK)
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Note:  The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.

3] NOM. (Nominal size)

Enter the nominal size of tools using the numeric data keys.
See the description of the relevant item for BAR unit.

4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

A B C F G H >>>

HEAVY
TOOL

D ’ E

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.

See the description of the relevant item for BAR unit.

6] DEP-1 (Maximum cutting depth)

Specify the maximum cutting depth per roughing pass. The maximum cutting depth in the X-axial
direction is to be specified in terms of radius.
See the description of the relevant item for BAR unit.

7] FIN-X, [8] FIN-Z

Specify the allowance to be left for the next finishing tool sequence.
See the description of the relevant items for BAR unit.

9] C-SP
Specify the peripheral speed for the turning spindle.
See the description of the relevant item for BAR unit.

101 FR

Enter the desired feedrate of the tool in terms of turning spindle speed per revolution.
See the description of the relevant item for BAR unit.

UM

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.

3. Setting shape sequence data

FIG PTN S CNR SPT-X  SPT-Z FPT- X FPT-Z F-ONR'$ RADIUS/th RGH
1 [ (2] (3] (4] (5] (6] (7] (8l E)

The shape sequence data for the copy-machining unit is the same as that for the bar-materials

machining unit. See the description of the relevant item in Sention 4-21-3 “Bar-materials
machining unit (BAR).”
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4-21-5 Corner-machining unit (CORNER)

Part of the corners of a workpiece may remain uncut because of the particular tool shape for the
bar-materials machining unit (BAR) or the copy-machining unit (CPY). Select the corner-
machining unit (CORNER) when uncut portions are to be removed to make all corners right-

angled.
C: Subsidiary cutting-edge angle

Removed
portion

Uncut

portion \\\\\\\\\\\\\\\\\\\

Cc-3° Machining
pattern

/////,
/////,

Corner-machining unit

T4P063

Press the menu key CORNER _A_ to select this unit.

1. Setting unit data

UNo. UNT  PART FINX FINZ
0 CORNER  [1] 2] 3]
1] PART

The following menu will be displayed when the cursor is placed at this item.

| |l |

From the menu, select the section to be machined.
Sections to be machined that correspond to the data of the displayed menu are as follows.

OUT: Uncut portion on outer periphery
IN : Uncut portion on inner periphery
FCE : Uncut portion on front face
BAK: Uncut portion on back face

2] FIN-X, [3] FIN-Z

Specify the allowance to be left for the next finishing tool sequence.
See the description of the relevant items for BAR unit.
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2.

Setting tool sequence data

SNo.  TOOL  NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M M
R1 L 4 * * * *
F2 * * * *
A S N t 1 1 1 tooto
(11 [2 B« B e [ (8] (9] [ [ [ [

Remark 1: e: Data are not necessary to be set here.

Remark 2: In the tool sequence, a maximum of up to two tools are automatically developed as

follows.
Machining Pattern
R1 (Roughing) One tool for roughing is automatically selected.
F2 (Finishing) FIN >0 : One tool for finishing is automatically selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.

When the cursor is present at this item, the following menu is displayed to allow the tool to be
changed:

GENERAL GROOVE THREAD | T.DRILL

oJ | UV

1] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected

T. TAP

-

SPECI AL ‘ ‘ ‘

out IN EDG
OUTER | INNER | EDGE INNER |  EDGE
Dl AVETER|DI AVETER (BAK) | (BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008 0009

When creating a copy-machining unit, usually select tools as follows according to the machining
section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
ouT OUT OUTER DIAMETER
IN IN INNER DIAMETER, INNER (BAK)
GENERAL
FCE OUT OUTER DIAMETER, EDG EDGE, |2s]€¢] EDGE (BAK)
BAK OUT OUTER DIAMETER, EDGE (BAK)

Note: The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.
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3] NOM. (Nominal size)

Enter the nominal size of tools using the numeric data keys.
See the description of the relevant item for BAR unit.

4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

A B C F G H HEAVY >>>

TOOL

D ‘ E

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).
5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.
See the description of the relevant item for BAR unit.

6] PAT. (Machining pattern)

The following menu will be displayed when the cursor is placed at this item.
#0 #1
L
@ (b)

Select a rough-machining pattern from (a) or (b) above.
See the description of the relevant item for BAR unit.

7] DEP-1 (Maximum cutting depth)

Specify the maximum cutting depth per roughing pass. The maximum cutting depth in the X-axial
direction is to be specified in terms of radius.
See the description of the relevant item for BAR unit.

[8] FIN-X, [9] FIN-Z

Specify the allowance to be left for the next finishing tool sequence.
See the description of the relevant items for BAR unit.

10] C-SP
Specify the peripheral speed for the turning spindle.
See the description of the relevant item for BAR unit.

U1 FR

Enter the desired feedrate of the tool in terms of turning spindle speed per revolution.
See the description of the relevant item for BAR unit.

21 M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.
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3. Setting shape sequence data
FIG SPT-X  SPT-Z FPT- X FPT-Z F-C\NR $ RGH
1 (1] (2] (3] [4] (5] (6]
1] SPT-X, [2] SPT-Z, [3] FPT-X, [4] FPT-Z
Set the coordinates of the desired start and end points of cornering.
The position of the start point and the end point are shown below.
<OUT> <IN>
End point
Cutting . - Corner
portion Start point
Start point portion
Corner End point
<FCE> <BAK>
Corner Corner
Start point Start point
End point End point
Cutting Cutting
portion portion
| T4P066

5] F-CNR/$

This item applies to the corners shown in the figure below, not the ending-point section. Enter
data in this item to perform C-chamfering, R-chamfering, or polish-necking operations.
For data setting method, see the relevant items for BAR unit.

6] RGH

Set the appropriate, finish-machining feedrate for particular finishing surface roughness.
For data setting method, see the relevant items for BAR unit.
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4-21-6 Edge-machining unit (FACING)

Select the edge-machining unit (FACING) when chipping off any protrusions of the workpiece
edges (front face or back face).

Workpiece edge

NM210-00431

Press the menu key FACING __]_} to select this unit.

1. Setting unit data

UNo. UNIT  PART FIN-Z
O FACNG [1] (2]
1] PART

The following menu will be displayed when the cursor is placed at this item.
FCE BAK

From the menu, select the section to be machined.
Sections to be machined that correspond to each menu item are as follows:

FCE: Right edge of the workpiece
BAK: Left edge of the workpiece

Note: The menu item BAK may not be selectable for special machine specifications.

2] FIN-Z

Set the finishing allowances for the Z-axis directions (removal allowances during finishing).
See the description of the relevant item for BAR unit.
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2.

Setting tool sequence data

SNo.  TOOL NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M M
R1 L 2 * * * *
F2 * L 4 L 4 L 4 *
(A B B N 1 1 1 [
1 [ B4 6 (6] (7] B [o] [0 ]

Remark 1: 4: Data are not necessary to be set here.

Remark 2: In the tool sequence, a maximum of up to two tools are automatically developed as

follows.
Machining Pattern
R1 (Roughing) One tool for roughing is automatically selected.
F2 (Finishing) FIN >0 : One tool for finishing is automatically selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.
When the cursor is present at this item, the following menu is displayed to allow the tool to be
changed:

GENERAL GROOVE THREAD | T.DRILL

oJ | UV

1] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected

T. TAP

-

SPECI AL ‘ ‘ ‘

out IN EDG
OUTER | INNER | EDGE INNER |  EDGE
DI AVETER|DI AVETER) (BAK) | (BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008 0009

When creating a edge-machining unit, usually select tools as follows according to the machining
section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
FCE OUT OUTER DIAMETER, EDG EDGE, EDGE (BAK)
GENERAL
BAK OUT OUTER DIAMETER, EDGE (BAK)

Note: The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.
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3] NOM. (Nominal size)

Enter the nominal size of tools using the numeric data keys.
See the description of the relevant item for BAR unit.
4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

A B C F G H HEAVY >>>

TOOL

D ’ E

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.

See the description of the relevant item for BAR unit.

6] DEP-1 (Maximum cutting depth)

Specify the maximum cutting depth per roughing pass. The maximum cutting depth in the X-axial
direction is to be specified in terms of radius.
See the description of the relevant item for BAR unit.

71 FIN-Z

Specify the allowance to be left for the next finishing tool sequence.
See the description of the relevant items for BAR unit.

8] C-SP
Specify the peripheral speed for the turning spindle.
See the description of the relevant item for BAR unit.

91 FR

Enter the desired feedrate of the tool in terms of turning spindle speed per revolution.
See the description of the relevant item for BAR unit.

101 M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.

3. Setting shape sequence data

Fl G SPT-X  SPT-Z FPT- X FPT-Z RGH
1 (1] (2] (3] [4] (5]

[1] SPT-X, [2] SPT-Z, [3] FPT-X, [4] EPT-Z

Set the coordinates of the machining start point and end point.

For the edge-machining unit, set as a plus value the Z-coordinates of all points located to the
right of the program zero-point, or set as a minus value the Z-coordinates of all points located to
the left of the program zero-point.

4-339



PROGRAM CREATION

<FACING FCE>

960

@20

A A

Program zero-point

<FACING BAK>

35

O start point
@ : End point

A

A4

@20

Program zero-point

60. 5. 20.

—

Negative value ¢———

SPT-X SPT-Z FPT-X FPT-Z

0.

— Positive value

Negative value

SPT-X SPT-Z FPT-X FPT-Z

60. -35.

Positive value

20. -31.

5] RGH

Set the appropriate finish-machining feedrate for particular finishing surface roughness.
This setting can be done by selecting a surface roughness code or by directly setting any desired

feedrate.

See related items of “Bar-materials machining unit (BAR).”

Note:  The tool path for BAR and CPY units is calculated in general with the end-face
clearance set in parameter TC39.
For a BAR or CPY unit preceded by an FACING unit, in particular, the value of
parameter TC45 is used as the end-face clearance.

BAR

BAR machining not preceded by FACING machining

TC39

=

I

BAR machining after FACING machining

EFACING
. i

|

|

FACING
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4-21-7 Threading unit (THREAD)

Select the threading unit to thread the outer peripheries, inner peripheries or front faces or back
faces of a workpiece.

NM210-00432

Press the menu key THREAD =\~ to select this unit.

1. Setting unit data

0 THREAD [1] (2] K] (4] 5] (6]

UNo. UNNT PART  CHAMF LEAD ANG  MUILTI HGT ‘

1] PART

The following menu will be displayed when the cursor is placed at this item.

IS ]

From the menu, select the section to be machined. Sections to be machined that correspond to
the data of the displayed menu are as follows.

OUT : Outer periphery (male thread)

IN : Inner periphery (female thread)

FCE : Right edge of the workpiece (front face)
BAK : Left edge of the workpiece (back face)

WANNNNNNNNNNNNNNNANNNANNY

- BAK FCE
ouT
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- For taper threading, select the appropriate machining section as follows according to the
desired taper angle:

o v

....... ouT 0°<B<45°...IN 0°<0<45°.......IN
........ BAK 45°<8<90°....... FCE

0°<B<45°. ... ouT 0° <@ <45°
45°<9<90°....... BAK 45°<0<90°........ FCE 45° <9 <90°

2] CHAMF
Set a chamfering angle for the section you want to thread.

- Set 0 if chamfering is not required.
- Set 1 for a chamfering angle of 45 degrees.
- Set 2 for a chamfering angle of 60 degrees.

Designate chamfering to maintain the lead up to the ending point of threading.

With chamfering angle specified Without chamfering

End
point End
Start  point
point

Chamfering angle

Use the parameter TC82 to specify the chamfering amount.

31 LEAD

Set the threading lead given by the following expression:
(Lead) = (Pitch) x (Number of threads)
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4] ANG

Set a threading angle.

- Usually, set a several degrees smaller value than the nose angle of the tool.

ANG =0 0° < ANG < Tool nose angle ANG = Tool nose angle

ANG

5] MULTI

Set the desired number of threads.

6] HGT
Set the threading height.

Pressing the menu key AUTO SET with the cursor at item [7] will automatically set data into
items [7].

2. Setting tool sequence data

SNo. TOOL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ CSP FR M M
1 L 2 * * L 4

toot ot 1 1 1 1 T
(1 [2 [B1@4 8] [ (7] (8] (9 (10] [10]

Remark 1: e: Data are not necessary to be set here.

Remark 2: In the tool sequence, one tool is automatically developed as follows.

Machining Pattern

1 One tool for machining is selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.
When the cursor is present at this item, the following menu is displayed to allow the tool to be

changed:
GENERAL ’ GROOVE THREAD T.DRI LL
2] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

T. TAP

[

SPECI AL ‘ ‘ ‘
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- If either GENERAL, GROOVE, or THREAD has been selected

out IN EDG
OUTER | INNER | EDGE INNER |  EDGE
DI AVETER|DI AVETER (BAK) | (BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008 0009

When creating a copy-machining unit, usually select tools as follows according to the machining
section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
ouT OUT OUTER DIAMETER
IN IN INNER DIAMETER, INNER (BAK)
THREAD
FCE OUT OUTER DIAMETER, EDG EDGE, |2s]¢] EDGE (BAK)
BAK OUT OUTER DIAMETER, EDGE (BAK)

Note:  The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.

3] NOM. (Nominal size)

Enter the nominal size of tools using the numeric data keys.
See the description of the relevant item for BAR unit.

4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

A B C F G H HEAVY >>>

TOOL

D ’ E

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.
See the description of the relevant item for BAR unit.

6] PAT. (Machining pattern)

The following menu will be displayed when the cursor is placed at this item:

#0 #1 #2 KA
STANDARD| CONST. CO\IST STANDA CONST.
DEPTH DEPTH AREA

@ (b)

From the menu, select the threading pattern to be machined.
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Patterns to be machined that correspond to the data of the displayed menu are as follows.
#0, : Standard patterns
The threading amount gradually decreases as the number of passes increases.

#1, : Constant-threading pattern
The threading amount always stays constant, irrespective of the number of passes.

#2, : Area-constant pattern
The threading amount is inversely proportional to the number of passes.

Threading amount Threading amount
A <#0, [EN> A <#1, Ei%>
ds di | @ °
] ]
[} [}
| |
| |
| |
| |
| |
| |
| |
| |
d/4 | |
a | |
o L L o
1 n/2 N Number of passes 1 N Number of passes
Threading amount
<#2, B>
di x i = (Constant)
n: Number of passes
di: The first threading amount
a: The n-th threading amount
di: The i-th threading amount
-
N Number of passes T4P0O77

Note:  If you select , or zigzag threading (alternate threading with the left
and right cutting edges) will occur unless you set a value of 30 or less in item [4], ANG
in the unit data.

Tool

1to 5: Threading order

7] DEP-1 (First cutting depth)
Enter the first cutting depth during the threading pass. For X-axial cutting, enter this value in
terms of radius. The above value can likewise be auto-set by pressing the menu key AUTO SET.

8] DEP-2 (Number of cutting passes)
Enter the number of cutting passes (how often the threading pass is to be repeated).

Note: Specify at least three cutting passes.
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9] C-SP

Specify the peripheral speed for the tool in terms of turning spindle.
See the description of the relevant item for BAR unit.

101 M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.

3. Setting sequence data

FIG SPT-X SPT-Z FPT-X FPT-Z
1 (1] (2] 3] [4]

1] SPT-X, [2] SPT-Z, [3] FPT-X, [4] FPT-Z
Set the coordinates of the machining start point and end point.

<OuUT> <IN>
End point Start point
* /4 \? —1) Start
I End A /| point
point
<FCE> <BAK>

o Start point Start pointg

“ N

o
End point End ;;oint I

T4P081

- For usual threading, set the nominal diameter of the thread as the X-coordinate.

- Incompletely threaded portions occur near the end point of threading. Therefore, if grooves are
present at the position of the end point as shown in the diagrams above, set the end point at a
position slightly deeper than the section to be threaded.
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Note 1: The continuous threading pattern shown in the diagram below can be generated by

setting multiple lines of sequence data.
In that case, the coordinates of the second and subsequent start points do not need be
set (items [1] and [2] will be marked with @).
End point 2
End point 1 Start point
@®0
@2
15
35
T4P082
FI G SPT-X SPT-Z FPT-X FPT-Z
1 12. 0. 12. 15.
2 . . 20. 35.

Note 2: Threading action begins at a position that is away from the start point specified in the
program by the acceleration distance. Before carrying out a threading operation,
therefore, check for possible interference with the tailstock or the workpiece during
threading.

¥ FPT SPT
? Machining start point
Threading acceleration
distance
Note 3: The actuation of feed-hold function during a pass of threading will not interrupt the

machine operation until the chamfering at the end point of threading has been
completed.
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4-21-8 Grooving unit (T. GROOVE)

Select the grooving unit to groove the outer peripheries, inner peripheries, front faces or back
faces or to cut off workpiece.

NM210-00433

Press the menu key T. GROOVE T T to select this unit.

1. Setting unit data

0D T.GROOE [1]1  [2] (3] (4] 5] (6]

UNo. UNI'T PART PAT. No. PITCH WDTH FI N SH ‘

1] PART

The following menu will be displayed when the cursor is placed at this item.
FCE ’ BAX ’

=h= ]

From the menu, select the section to be machined. Sections to be machined that correspond to
the data of the displayed menu are as follows.

out IN
T | I-1

OUT : Outer periphery

IN : Inner periphery

FCE : Right edge of the workpiece (front face)
BAK : Left edge of the workpiece (back face)

T4P089
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2] PAT.
The following menu will be displayed when the cursor is placed at this item.
#0 #1 #2 #3 #4 #5
] ’ v | ’ U ’ IC | 3T ‘ ’

Select a grooving pattern from the menu. The data of the displayed menu denote the following
grooving patterns:

#0 : Right-angled grooves or oblique grooves

7 o

#4 : Right-corner cut-off grooves

2
#2 : Right-tapered grooves g E

#5 : Left-corner cut-off grooves

#3 : Left-tapered grooves g E

Note 1. Grooving patterns #4 and #5 (both, cutting-off) are available only when outside
diameter (OUT) is selected for item [1] PART.

#1 : Isosceles trapezoidal grooves

T4P090

Note 2: For grooving patterns #4 and #5, the feed reduction count can be changed using
parameter TC50.

[3] No.

Set the number of grooves when multiple grooves of the same shape are to be machined at fixed
spacings.
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4] PITCH

Set a pitch when multiple grooves of the same shape are to be made at fixed spacings.

The pitch can be set as either a plus value or a minus value. Setting the pitch as a plus value
causes sequential grooving in a forward direction. Setting the pitch with a minus sign causes
sequential grooving in a reverse direction.

|<—> O Start point

® End point

——— No. =2
_ - - PITCH =15 or-15

| I , : Grooving order
B
T4P092
5] WIDTH
Set a grooving width.
<#0> <#1>
WIDTH WIDTH
<#2> <#3>
WIDTH WIDTH
T4P093

- If you have selected grooving pattern #4 or #5, a cutting-off tool tip width is considered as a
grooving width.
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2.

6] FINISH

- No data can be set if you have selected grooving pattern #0.

- Set a finish-machining removal allowance if you have selected grooving pattern #1, #2 or #3.

<#1> <#2> <#3>

T

v

Section to be E =

finish-machined
F: FINISH

T4P094

Note: No finishing allowance will be provided to right-angled walls if you have selected
grooving pattern #2 or #3.

- Set a cutting-off tool overshoot if you have selected grooving pattern #4 or #5.

<H4> <#5>
Cutting-off Cutting-off
tool tool
End point End point
- - - - -— -
7l 7l
F: FINISH
T4P095

Setting tool sequence data

SNo.  TOOL  NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ CGSP FR M M
R1 4 * L 4 * *
F2 * * * *
[ R N R 1 1 1 LI B
a1 [ B 6 (6] (7] 8 ¢ [0 [

Remark 1: e: Data are not necessary to be set here.

Remark 2: In the tool sequence, a maximum up to two tools are automatically developed as

follows.
Machining Pattern
R1 (Roughing) Grooving patterns #1 to #3: One tool for roughing is automatically selected.
F2 (Finishing) One tool for machining is automatically selected.

Remark 3: For grooving patterns #1 to #3, “DEP-1" in the finishing tool sequence is displayed
with a € mark to indicate that a data cannot be set here.

Remark 4: For grooving patterns #0, #4, and #5, “FIN-X" is displayed with a 4 mark to indicate
that a data cannot be be set here.
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1] TOOL (Name)

The name of the tool to be used for machining is set automatically.
When the cursor is present at this item, the following menu is displayed to allow the tool to be

changed:
GENERAL ’ GROOVE THREAD T.DRILL
2] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected

T. TAP

[

SPECI AL ‘ ‘ ‘

out IN EDG
OUTER | INNER | EDGE INNER |  EDGE
DI AVETER|DI AVETER (BAK) | (BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008

0009 ’

When creating a copy-machining unit, usually select tools as follows according to the machining
section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
ouT OUT OUTER DIAMETER
IN IN INNER DIAMETER, INNER (BAK)
GROOVE
FCE OUT OUTER DIAMETER, EDG EDGE, |2s]¢] EDGE (BAK)
BAK OUT OUTER DIAMETER, EDGE (BAK)

Note:  The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.

3] NOM. (Nominal size)

Enter the nominal size of tools using the numeric data keys.
See the description of the relevant item for BAR unit.

4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

A B C F HEAVY >>>

TOOL

D ‘ E

G ‘ H

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).
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3.

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.
See the description of the relevant item for BAR unit.

[6] DEP-1(Max. depth of cut), [8] C-SP, [9] FR

- For each grooving pattern, set data into these items as follows:

DEP-1
Pattern Sequence (Max. depth of cut) C-SP FV
#0 F (Finishing) | Max. depth of cut per | Peripheral speed during Feedrate during grooving
pass (Designate in grooving (Shape seq. data RGH
radius for OUT or IN) ineffective)
#1, #2 or #3 | R (Roughing) Peripheral speed during Feedrate during roughing
roughing
F(Finishing) Peripheral speed during Feedrate during finishing
finishing
#4 or #5 F (Finishing) Peripheral speed during Feedrate during grooving
(Parameter grooving (Shape seq. data RGH
TC50 =0, 1) Max. depth of cut per | (limited by the rotational effective for cutting-off area
pass (Designate in speed specified by the specified by the parameter
radius; without parameter TC49) TC9)
#4 or #5 F (Finishing) | Pecking if O is set) Number of revolutions during | Starting feedrate for grooving
(Parameter grooving (*) (**)
TC50=0, 1)

* The section from the starting point of machining before the cutting-off area (specified by the parameter TC9) is
machined at the rotational speed designated here. In the cutting-off area the machining is performed at the
rotational speed set by the parameter TC49.

**  The feedrate is reduced in several steps (set by the parameter TC50) to the value of shape sequence data RGH.

7] FIN-X

Specify the allowance to be left for the next finishing tool sequence.
See the description of the relevant items for BAR unit.

101 M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.

Setting shape sequence data

FIG S CNR  SPT-X SPT-Z FPT-X FPT-Z F-ONR ANGLE  RCGH
1 (1] (2] (3] (4] (5] (6] (7] 8]
1] S-CNR

Set the chamfering amount if C-chamfering is required.

For R-chamfering, set a rounding radius after pressing the menu key CORNER R.

- If you have selected grooving pattern #0, the data specified here will become invalid.
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- If you have selected a grooving pattern other than #0, set data in this item when C-chamfering
or R-chamfering (rounding) is to be done on the corners shown in the diagrams below.

<#1> <#2> <#3>
S-CNR S-CNR\ S-CNR
P 2 7
F-CNR F-CNR F-CNR
! ) ) |
<#4> <#5>

S-CNR

T4P096

[2] SPT-X, [3] SPT-Z, [4] EPT-X, [5] EPT-Z

Set the coordinates of the start point and end point of grooving.
Set the position of the start point and the end point as follows according to the selected grooving

pattern.

- For grooving pattern #0:

Start point <OUT>

N\ / \

End point <BAK> <FCE>

End point | I
Start point Start point
/ End point

Start point <|N>
Start point <OUT>

Z’/ N\ 7T\

End point <BAK> <FCE>
End point \ / .
KJ\ Start point N V? Start point
Start point  <|N> End point

R { I

For pattern #0, oblique grooves can be machined by setting the start and end points as shown
above.
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- For grooving pattern #1

Start point <OUT>

\_J <BAK> <FCE>

End point Start point Start point
End point End point End point
Start point  <N>
- For grooving pattern #2:
Start point  <OUT>

I_f <BAK> <FCE>

End point Start point Start point

End point End point End point

[N\

Start point  <|N>

- For grooving pattern #3:

Start point  <QUT>

\_l N\

End point <BAK> <FCE>

End point End point End point

/ | / Start point Start point

Start point  <IN>

g [
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- For grooving pattern #4 or #5:

#4 #5

Start point Start point

End point End point

Note 1. For grooving pattern #0, #1, #2 or #3, the machining drawing may have an indicated
taper angle but not have a clearly indicated position for the start point or the end point.
In such cases, temporarily type the question mark “?” in all unclear items by pressing
the menu key ?. You will be able to set data automatically at a later time using the
automatic calculation function of the crossing-point.
See “Automatic Crossing-Point Calculation Function” for further details.

Note 2: If multiple grooves of the same shape are to be machined (according to the setting of
unit data “No.”), set the coordinates of the start point and end point of grooving of the
first groove.

Note 3: If grooving pattern #4 or #5 is selected, no data setting is required for “FPT-Z."

6] F-CNR
The data for the ending corner is only effective for patterns #1, #2, and #3.
See the description and the diagram for item [1], S-CNR, for further details.

7] ANGLE
Set a taper angle if you have typed the question mark “?” in one of the four items from [2] to [5]
above.
See “Function of automatically calculating a point of intersection” for details of setting a taper
angle.
8] RGH
For each grooving pattern, set data into this item as follows:
Pattern Description of RGH data
#0 Invalid. (Set the feedrate in item FEED of sequence data.)
#1, #2, #3 Set the feedrate during finishing. (Finishing will also be executed at the FEED

rate of tool sequence data if no data is designated here.)

#4 and #5 Set the feedrate for the cutting-off area. (Cutting-off will be executed at the half of
the FEED rate of tool sequence data if no data is designated here.)
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4-21-9 Turning drilling unit (T. DRILL)

Select the turning drilling unit when preholes are to be drilled in the middle of a workpiece using a
turning drill.

NM210-00434

Press the menu key T. DRILL {-* to select this unit.

1. Setting unit data

UNo. UNIT  PART DA
O T.DRILL [1] [2]
1] PART

The following menu will be displayed when the cursor is placed at this item.
FCE BAK

From the menu, select the section to be machined.
Sections to be machined that correspond to each menu item are as follows:

FCE: Right edge of the workpiece
BAK: Left edge of the workpiece

Note:  The BAK menu item may not be selectable for special machine specifications.

2] DIA

Set the diameter of the hole to be drilled (nominal diameter of the turning drill).
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2. Setting tool sequence data

SNo.  TOOL  NOM No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M M
1 * *
LA S B RS SR | 1 1 1 1 oot
| 1 [& B4 B (e [7] (8l E] (0] [ [ [12]|

Remark 1: e: Data are not necessary to be set here.

Remark 2: In the tool sequence, one tool is automatically developed as follows.

Machining Pattern

1 One tool for machining is automatically selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.

When the cursor is present at this item, the following menu is displayed to allow the tool to be
changed:

GENERAL GROOVE THREAD | T.DRILL

oJ | UV

1] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected

T. TAP

-

SPECI AL ‘ ‘ ‘

ouT IN EDG
OUTER | INNER | EDGE INNER | EDGE
Dl AVETER|DI AVETER) (BAK) | (BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008

0009 ’

When creating a turning drilling unit, usually select tools as follows according to the machining
section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
FCE T DRILL EDG EDGE
BAK ' EDGE (BAK)

Note: The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.

3] NOM. (Nominal diameter)

Set the diameter of the hole to be drilled (nominal diameter of the turning drill).
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4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal diameter.

HEAVY >>>

A B C D E F G H
TOOL

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.
See the description of the relevant item for BAR unit.

6] PAT. (Machining pattern)

The following menu will be displayed when the cursor is placed at this item.

#0 #1 #2 #3 #4
DRI LLI NG PECKI NG | PECKI NG| REAMER | PECKI NG
THROUGH | BOTQVED |BOT TOVED|BOT TOVED|BOT TOVED,

>>>

>>>
DRI LLI NG PECKI NG | PECKI NG| REAMER | PECKI NG
THROUGH | THROUGH | THROUGH | THROUGH | THROUGH

From the menu, select the turning drilling pattern.
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The data of the displayed menu represent following drill patterns.

#0, : Conventional type of drilling cycle
The drill returns to the drilling start point at a cutting feedrate after each infeed

operation has been completed.

Start point
- : -4— Cutting feed
-4——— Rapid feed
./'
Drilling end/ N\ _f Drilling start point
point
e
TC39
T4P114
#1, : Deep-hole drilling cycle
The drill returns to the drilling start point at a rapid feedrate after each infeed
operation has been completed.
Start point
—_—t————— -1 ~4—— Cutting feed
< < < )
______________ I R B Rapid feed
ST A T T T
7/ 7/ 7/
dj _ K _ K _
\, \. \.
- \, \ \ '
Drilling en N SN NUU IS N NGRS _ _4_4|_ Drilling start point
point PN PN
TC47 TC47 iC33
T4P115

#2, : High-speed deep-hole drilling cycle
The drill returns through the specified distance (data specified in parameter TC47) at a cutting

feedrate after each infeed operation has been completed.

Start point
<t -4— Cutting feed
< — : ~&-—— Rapid feed
——————————————————————— —te———— 1
S S S ——— S S S — J-_L
/ / /
. N N N ' . .
Drilling en N ol B NSRS SR - —-—-|~ Drilling start point
point P P
TC47 TC47 TC39

T4P116
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#3, : Reaming cycle

Drilled holes are finished with a reamer.

Start point
+  <4—— Cutting feed
<4-——— Rapid feed
Machining™ fi_._._ .. .. . - ____i_ Machining
end point end point
[«
TC39
T4P117
#4, : Very-deep-hole drilling cycle
Each time the normal pecking has been executed the parameter-designated number of
times, the tool returns at a rapid feedrate to a position near the drilling start point.
Start point
-l J L= _D + B
> | 2x tan% 10
— 1
L
- D : Drill diameter
P R N T 6 : Cutting-edge angle
>
—————— ——]——— —t-———t-—t-————a——4—-——————fF >
2 A 77 4 T T T T T Drilli tart point
Y% % / Vs / | — Drilling start poin
< — - —
- \ \ \ \ \ 1
Drilling ) - - : : P
end point Cutting feed
le—>] [ le— [ s Liting fee
TC47 TC47 TC47 TC47 Tc3g ~#~—— Rapid feed

T4P118

Note 1. Select either #0, #1, #2, #3 or #4 to drill stop-holes. Select either , , , or gl to

drill through-holes.

For patterns #0 to #4, the tool dwells at the bottom of the hole while the spindle rotates
in accordance with the parameter-designated value. For patterns #4 and the tool

Note 2:

dwells for the same while after it has returned to a position near the drilling start point.

Note 3:

value designated in parameter K76.
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[7] DEP-1, [8] DEP-2/NUM., [9] DEP-3

You can automatically set data in these items.

When machining pattern other than #3 or & is selected.

Pressing the menu key AUTO SET with the cursor at item [7] and setting a tool will automatically
set the data that has been calculated by the NC unit into items [7] through [9].

When machining pattern #3 or jj# is selected.
Items [7] through [9] will be marked with 4. (Data cannot be set.)

Any desired data can be set in these items, and automatically set data can be changed. The data
items denote the following data:

DEP-1 . First infeed depth

DEP-2/NUM. : Infeed decrement

DEP-3 : Minimum infeed amount
Machining
start point

A A 7T T B 11
7 7 /7 7
/ 7 7 7
\. '\ N, .
.. N\ N\ \, N\,
Machinin ; - : :

end point

D, D, D, D,

D,-D,=D,-D3=D3-D,=qa
D, : n-th infeed depth
(n=1to4)
o : Infeed decrement

T4P118

Taking the infeed decrement as a, one can calculate the n-th infeed amount, D, (n = 2), as
follows:

D,=D,;—a =D;—a (n-1)
However, if D,_; — 0 < Din (Dyin: minimum infeed amount), then

Dn (: Dn+1: Dn+2: ........ ) — Dmin
10] C-SP

Specify the peripheral speed for the turning spindle.
See the description of the relevant item for BAR unit.

U1 FR

Enter the desired feedrate of the tool in terms of turning spindle speed per revolution.
See the description of the relevant item for BAR unit.

21 M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.
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3. Setting shape sequence data

FIG SPT-Z FPT-Z
1 [1] [2]

[1] SPT-Z, [2] FPT-Z
Set the coordinates of the start point and end point of the intended drilling pattern.

- The start point and end point for drilling stop-holes, for example, are positioned as shown
below.

T. DRLL FCE

T. DRLL BAK 70
40 5 < 0

Program zero-point

B i e S 4
n | Start point Start point End Program
point point zero-point
SPT-Z FPT-Z SPT-Z FPT-Z
-5. 40. 70. 30. T4P119

- The position of the end point differs from stop-hole to through-hole as follows:

For stop-hole

Start point

End point

-~

For through-hole

Drilling
end point

 Programmed end point G

Start
point

—>LL7

Program the through-hole depth as the end point.
Automatic drilling will then be performed up to the
position (of tool tip) deeper than the programmed
end point by the distance L given by the following

The drilling feed will be stopped
when the tool tip has reached the
programmed end point.

expression:
D D
L=——+ — o
oxtan 10 (0<68<180°
2
=D .
=10 (6 =180°)

D : Tool diameter
6 : Cutting-edge
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4-21-10 Turning tapping unit (T. TAP)

Select the turning tapping unit when holes in the middle of a workpiece are to be tapped using a
turning tap.

NM210-00435

Press the menu key T. TAP [, to select this unit.

1. Setting unit data

UNo. UNIT PART NOMD A PITCH
O T. TAP [1] 2] [3]
1] PART

The following menu will be displayed when the cursor is placed at this item.
FCE BAK

From the menu, select the section to be machined.
Sections to be machined that correspond to each menu item are as follows:

FCE: Right edge of the workpiece
BAK: Left edge of the workpiece

Note:  The menu item BAK may not be selectable for special machine specifications.

2] NOM-DIA

The following menu will be displayed when the cursor is placed at this item.

METRI C PI PE
THRD( M THRD( PF)

@ (b) (© (d) (e) U]

UNFY
THRD( UN)

| PE
THRD( PT)

PI PE
THRD( PS)

‘ ’ OTHER

From (a) through (f) above, select the type of threads to be tapped. Then, set the nominal
diameter of the threads.
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The data of the displayed menu denote the following types of threads:

METRI C .
(@ | THRO(M | : Metric threads

UNFY
(b) |THRO(UN) | : Unified threads

PI PE
(c) |mHRo(PT) |: Tapered pipe threads (PT)

Pl PE
(d) |mHRo(PF) | : Parallel pipe threads (PF)

Pl PE
(e) |THrRo(PS) | : Tapered pipe threads (PS)

OTHER
4] : Other thread types

- If you select metric threads, the message “NOMINAL SIZE OF TAP?” will be displayed. In that
case, set the nominal diameter of the threads to be tapped.

Example: To tap M8 metric threads:

METRI C
Press the keys | THRO(M |, ,and in this order.

- If you select unified thread types, the message “TAPNOMINAL SIZE <MENU - INPUT>?" will
be displayed and then the menu will change over to:

No. H(1/2) | Q1/4) | E(1/8) |S(1/16)
HALF | QUARTER| El GHTH |SI XTENTH

NOM @
SELECT

Using the menu, set the nominal diameter of the threads to be tapped.

Example 1: To tap unified thread of the 3/4-16UN size:

Press the keys |THEEI(FIJN) | , QqJ/-iLF/{'IflE)R | [:‘@ and in this order.

Example 2: To tap unified thread of the 1-1/8-7UN size:

Press the keys |THHB(FEN) | ; | Ef (13{418'L | @E] and in this order.

Example 3: To tap unified thread of the No. 1-16UN size:

Press the keys |THEEI(FIJN) | | e | [:‘@ andin this order.

- Also, a press of the menu key NOM-¢ SELECT displays the following nominal tap diameter
window to allow the desired nominal thread diameter to be entered by selecting it using the
cursor keys.

UNI' FY THREAD

Mo, 1 — 64 UN 3/4 - 10 UN
Mo, 2 - 56 UN 7/8 - B UN

No. 3 - 48 UN 1 - 8UN
No. 4 - 40 UM 1[1/8]- 7 UM
Me. 5 - 40UN  1[1/4]- 7 UN
No. 6 - 32 UN 1[3/8]- & UN
No. & -32 UM 1[1/2]- & UM

No. 10— 24 UM 1[3/4]- 5 UM
No. 12 — 24 UM 2[1/2]- 4 UM
1/4 - 20UN  2[374]- 4 UN

3 - 4 UN

/8- 16 UN 3[1/4]- 4 UN
FA6- 14 U0 3[1/2]- 4 UN
1/2 - 13 U0 3[3s4]- 4 UN
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- If you select pipe thread types, the message “TAPNOMINAL SIZE <MENU - INPUT>?" will be
displayed and then the menu will change over to:

H 1/ 2)
HALF

Q1/4)
QUARTER

E(1/8)
El GHTH

S(1/ 16)
S| XTENTH

NOM @
SELECT

Using the menu, set the nominal diameter of the threads to be tapped.

Example 1: To tap pipe thread of the PT3/8 size:

Pl PE E(1/8 . .
Press the keys |tHro(PT) | | EI(GHT%-I , ,and in this order.

Example 2: To tap pipe thread of the PF1/4 size:

Pl PE 1/ 4 . .
Press the keys |tHro(PF) | | &ARTI%R , ,and in this order.

Example 3: To tap pipe thread of the PS1/8 size:

PI PE E(1/8 . .
Press the keys | tHrRo(PS) | , EI(GHT%-I , ,and in this order.

- Also, a press of the menu key NOM-¢@ SELECT displays the following nominal tap diameter
window to allow the desired nominal thread diameter to be entered by selecting it using the
cursor keys.

[Tapered pipe thread (PT)] [Tapered pipe thread (PF)] [Tapered pipe thread (PS)]

PT 1/16 PT 1 PF 1/8 PF 1[1/8] PS 178 Ps 1[1/8]
PT 1/8  PT 1[1/8] PF 1/4 PF 1[1/4] PS 174 PS 1[1/4]
PT 1/4  PT 1[1/4] PF 3/8 PF 1[1/2] PS 3/8 Ps 1[1/2]
PT 378  PT 101/2] PF 1/2 PF 2 PS1/2 P53 2

PT 1/2 FT 2 PF 5/8 FS 5/8

FT 5/8 PF 3/4 PS 374

PT 3/4 PF 7/8 PS 7/8

PT 7/% PF 1 PS 1

[3] PITCH

Set the pitch of the threads to be tapped (pitch of turning tapping tool to be used).
When the appropriate nominal tool diameter is entered in item [2] NOM-DIA, data will be auto-set,
except for special threads. Any data, however, can also be entered instead.
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2. Setting tool sequence data

SNo. TOOL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M M
1 * L 2 2 L 2 2 L 2 2

(S SR N N 1 rot
1 [ B4 6l [6] [71 [7]

Remark 1: e: Data are not necessary to be set here.

Remark 2: In the tool sequence, one tool is automatically developed as follows.

Machining Pattern

1 One tool for machining is automatically selected.

1] TOOL (Name)

The name of the tool to be used for machining is set automatically.

When the cursor is present at this item, the following menu is displayed to allow the tool to be
changed:

GENERAL GROOVE THREAD | T.DRILL

oJ | UV

2] TOOL (Section to be machined)

When the cursor is present at this item, the appropriate menu according to the tool name that
was selected at item “[1] TOOL (Name)” is displayed as shown below.

- If either GENERAL, GROOVE, or THREAD has been selected

T. TAP

-

SPECI AL ‘ ‘ ‘

out IN EDG
OUTER | INNER | EDGE INNER |  EDGE
DI AVETER|DI AVETER (BAK) | (BAK)

- If either T.DRILL, or T.TAP has been selected

EDG
EDGE EDGE
( BAK)

- If SPECIAL has been selected

0001 0002 0003 0004 0005 0006 0007 0008

0009 ’

When creating a copy-machining unit, usually select tools as follows according to the machining
section that has been selected for the unit:

P.ART in the un|.t TOOL (Name) TOOL (Section to be machined)
(section to be machined)
FCE T TAP EDG EDGE
BAK ' EDGE (BAK)

Note:  The above example applies when the tools best suited to a general machining shape
pattern are to be used. Tools other than those shown in the above example may be
suitable for the shape actually specified.

3] NOM. (Nominal diameter)

Set the diameter of the hole to be tapped (hominal diameter of the turning tap).
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4] NOM. (Tool identification code)

A code should be selected out of the menu to identify those tools which are of identical type
(having an identical name) and have an identical nominal size.

A B C F HEAVY >>>

TOOL

D ’ E

G ’ H

The meaning of each data of the displayed menu is the same as for the bar-materials machining
unit (BAR).

5] No. (Priority number: No.)

Enter the priority number for prior machining and subsequent machining.
See the description of the relevant item for BAR unit.

6] C-SP
Specify the peripheral speed for the turning spindle.
See the description of the relevant item for BAR unit.

1M

Specify the M-code to be issued for the tool immediately after its ATC (automatic tool change).
See the description of the relevant item for BAR unit.

3. Setting shape sequence data

FIG SPT-Z FPT-Z
1 [1] [2]

[1] SPT-Z, [2] FPT-Z

Set the coordinates of the start point and end point of the thread shape.

T.TAP FCE T.TAP BAK %
+ >
<« « 0 )
Complete
- Complete ; thread section
thread section
End point End boint
___Aé.w'nﬁ_ _JEndpon .
Start point Start point
SPT-Z FPT-Z T2 P12
0. 40. 90.  50.
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4-22 Coordinate Measuring Unit (MMS)

The coordinate measuring unit automatically compensates the workpiece coordinates system by
performing the centering measurements.

The measuring movement is performed by specifying the feeler (touch sensor) as a tool and the
type of measurement.

Note:  The coordinate measuring unit measures coordinates after indexing the spindle head in
the direction specified by “DIR.” in sequence data, not to the B-axis angle specified in
the index unit.

Enter, as the coordinates in the sequence data, the position from the WPC zero-point
in the axial direction of the machine coordinate system.

4-22-1 Procedure for calling up the MMS unit

(1) Press the menu selector key (key located at the right of the menu keys). The following menu
will be displayed.

PO NT LI NE FACE | TURNING| MANUAL WPC OFFSET END SHAPE >>>
MACH- | MACH- | MACH- | PROGRAM CHECK
(2) Press the menu key >>>. The following menu will be displayed.
C-PO NT | CGLINE | NDEX M CODE SuUB MvB [WORKPI CE[ TOOL [WORKPICE| >>>
MACH- | NG|MACH- | NG| PROGRAM MEASURE | MEASURE | SHAPE
(3) Press the menu key MMS.
4-22-2 Composition of the MMS unit
1. Datasetting in MMS unit
UNo. UNIT TOOL NOM ¢ No. U SKIP $
MVB TOL SENS
Cursor position Description
Specify the nominal diameter of the feeler.
NOM @
Enter the aproximate diameter of the point of feeler by means of numeric keys.
No. Enter the machining priority number.

Specify whether the MMS unit is executed or not.

U. SKI P Execution
Non-execution
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4-22-3 Composition of the MMS sequence

1. Setting MMS sequence data

SNo. PTN X Y z C 5 R DL K D R
1
Cursor position Description

Select the type of measurement from the following menus. Pressing the menu key >>> changes
themenua - b - ain this order.

X

Y

z

c

PTN

>>> a
FACE | FACE | FACE | FACE | GROOVE | GROOVE | GROOVE | GROOVE | END
PTN X Y z c X-Y Y-Z X-Y Y-Z PTN .
STEP | STEP | STEP | STEP | BORE | BORE | BOosS | Boss END b
X-Y-th. CALIBR | PTN o>
CNR END c

For details, refer to Subsection 4-22-6, “Type of measurement.”

X, Y,z C Specify the measurment starting position by means of numeric keys.

5 Specify the positioning coordinate of the 5th axis for measurement movement by means of numeric
keys.

R Specify the surface coordinates to be measured by means of numeric keys.
The contents of the entry vary according to the type of measurement.
Specify the diameter of the hole, the diameter of the boss, the width of the groove, the width of the

oL projection, etc. by means of numeric keys.

The contents of the entry differ according to the type of measurement. For details, see Subsection
4-22-6, “Type of measurement.”
Specify the feed distance at skip speed by means of numeric keys.

K The term skip speed means the feed speed at the time when the probe comes into contact with the
surface to be measured.
Select from the menu the direction (arrow) of the milling spindle head during measurement, and the
approach/escape direction to be applied to the measurement.

Hzlkx‘izllxlqz‘ax‘ ‘ | ‘
Selection of the menu key ~ X specifies the milling spindle head facing in the direction of the arrow
(left) and the approache/escape in X-axial direction during the measurement.
X
DR
IR N R
z

D736P0107

Note 1. The measurement movement is executed after the movement, if provided, on 5th axis.

Note 2: During the process of the measurement movement, the block by block stop and rapid
feed deceleration are effective, but not the override of skip feed.
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Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

The MMS unit performs the movement in the initial fundamental coordinates system
until the completion of all the types of measurement specified in the unit.

Example:
UNo. UNI'T ADD WPC X Y th Z

Ml weo - 300 -400 0. -500.
UNo UNI'T TOOL NOM ¢ No U. SKI P $
2 MVB TOL SENS 5 0

[2] |sNo PTN X Y z c 5 R
1 X- FACE - 20. 0 10 0 0 0

_________ 2 YFAE 0. -20. 10, 00 0.
UNo. UNI'T DI A DEPTH CHVF

Bl 3 T.DRI LL 12. 20. 0.5

In the above example, all the types of measurement in the MMS unit [2] are executed
according to the data of the fundamental coordinates unit [1].

From unit [3], the machining is performed according to the new system of fundamental
coordinates (workpiece zero-point) corrected in the MMS unit [2].

But the data of the fundamental coordinates unit [1] are rewritten for each type of
measurement.

When the common unit contains the workpiece multi-piece machining command, the
MMS unit is only executed a first time.

The compensation is made correctly even when the fundamental coordinates unit and
the MMS unit are entered separately in the main program and in the sub-program.

Except for measurement of inclinations, no measurements can be correctly performed
if an angle has been set in item th of the fundamental coordinates unit.

Before execution of the MMS unit turn off the symmetrical image function.
The measurement movement after contact with the workpiece may not be correctly
performed if the symmetrical image function is valid.

4-22-4 Measurement of length of feeler

It is necessary to measure the length of the feeler in order to enter the data into the item
LENGTH on the TOOL DATA display. This section describes the tool length measurement in
manual mode using the TEACH function on the TOOL DATA display.

(1) Mount the feeler on the spindle.

(2) In manual mode, move the axes in order to bring the point of feeler to the upper face of the
reference block or to a workpiece of which the height is known.

(3) In manual handle speed mode, slowly move the Z-axis until the contact light (MMS) in the
CNC signal window goes on.

Contact light

ya

@ % PRG.HEZD @ | Q[ X
@ T} PRG.STOP QI M3 @ | ¥
QU0 T.UNCLANP @ Qo 7

@2 spoL Lock @lfja @ L 4

@z SPOL REY O AFC O ]

D736P0108
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(4) Call up the TOOL DATA display.
(5) Pressthe menu key TEACH.

= The cursor appears in the item LENGTH on the display.
(6) Enter the height of the reference block or of the workpiece by means of numeric keys.

= The NC equipment calculates the length of the feeler and the value thus obtained is
automatically entered in the item LENGTH.

% T ‘
] Distance from L5

Operation (1) machine zero

point to the

actual position

of the machine I:I“:

Distance from 1

Operation (2) the machine

Horizontal type

»

zero point to the
table Chuck
(parameter L5)

7y

Length
of feeler Edge locator
y
Distance In this situation, press the keys in the TOOL

from the table Reference block DATA display, in the following order:

; or workpiece
to the tip p the menu key TEACH, @ and .

of the feeler

| Table |

M3P336

Since the NC equipment memorizes the actual position of the machine, the length of the feeler
(distance from the table to the point of feeler) is automatically calculated if the height of the
reference block or of the workpiece is specified.
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4-22-5 Feeler calibration measurement

The calibration measurement function serves to automatically record in the parameters the main
measurement correction of the point of feeler such as the alignment deviation of the point of
feeler and the tool shank (on X, Y), the functional clearance and the inertia feed of the machine

itself, etc.
ex : Alignment deviation correction
2 %X MX on X-axis
ey : Alignment deviation correction
. on Y-axis
/ \ | Mx: Correction of the form of the
ol point of feeler on X-axis
E% / i My: Correction of the form of the
' : point of feeler on Y-axis
| 2xMmy |14 ey
e

ex|

Point of feeler Spindle center

M3P337
Fig. 4-25 Correction of calibration measurement

(1) Mount a reference block having a reference hole (@50 to ¢100).

(2) Measure the inside diameter of the reference hole.
Note: It must be correctly measured to within 1/1000 by means of a dial type comparator

for measuring cylindricity.

NM210-00548

(3) Move the spindle axis to the center of the reference hole. (Perform the alignment operating.
The pivoting of the lever type tester should be less than 4p).

Note:  The precision of all measurements depends on the precision of this alignment.
(4) Prepare the calibration measurement program.

- The same as for the general measurement program, press the menu key CALIBR., then
prepare the program.

(5) Enter the X, Y coordinates of the spindle axis in the X and Y items of the WPC unit by using
the menu keys WPC SEARCH and TEACH on the PROGRAM display.
For details, refer to Chapter 6, “COORDINATES MEASUREMENT FUNCTION.”
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(6)
(@)

Mount the feeler on the spindle.

In manual mode, move the axes in order to place the point of the feeler in contact with top of
the workpiece having the reference hole.
- Move the Z-axis slowly until the contact light (MMS) lights.

Contact light

/

@ % PRG.HEZD @ | Q[ X
@ T} PRG.STOP QI M3 @ | ¥
QU0 T.UNCLANP @ Qo 7

@2 spoL Lock @lfja @ L 4

@z SPOL REY O AFC O ]

D736P0108

8

)

Enter the Z coordinate of the spindle in the Z column of the WPC unit using the menu keys
WPC SEARCH and TEACH on the PROGRAM display.
- For detalils, refer to Chapter 6, “COORDINATES MEASUREMENT FUNCTION.”

Select the automatic operation mode and start the calibration measurement program, which
causes the measurement — ATC (return to magazine) of the feeler.
- Thus, the correction data is automatically entered in the parameters (L1 to L4).

Example of calibration measurement program

UNo. UNI T ADD. WPC X Y th z C
1 WGo0 [1] [1] 0. 2] 0.
UNo. UNIT TOOL NOM ¢ No. U SKIP
2 MB TOL SENS 5
SNo. PTN X Y z C R DL K
1 CAL [3] [3] [4] 0 . [5] [6]
UNo. UNIT CONTI . NUMBER ATC X Y z 4 ANGLE
3 END 0 0
No. Item Description
Specify the X and Y coordinates of the workpiece zero-point (fundamental coordinates) in the
[1] X, Y machine coordinate system.
- Coordinates of the center of the reference hole entered by operation (3).
Specify the Z coordinates of the workpiece zero-point (fundamental coordinates) in the machine
[2] 7z coordinate system.
- Coordinates of the top of the reference hole entered by operation (7).
Specify the coordinates of the center of the hole based on the workpiece zero-point (fundamental
[3] X, Y coordinates).
- In this example, 0 because the workpiece zero-point equals to the center of the reference hole.
[4] 7 Specify the depth to which the point of feeler is inserted in the reference hole in order to make the
measurement.
5] oL Specify the measurement value of the inside diameter of the reference hole.
- Inside diameter of the reference hole, measured by operation (2).
[6] K Feed distance at skip speed (K =2 to 5)
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Note 1: These corrections are essential data for ensuring the deviation of the system by
the feeler. The precision of other measurements are influenced by the precision of
the positioning of the machine itself and of this calibration measurement.

Note 2: The calibration measurement is not necessary for each deviation of the
coordinates system, but it must obligatorily be made when the feeler is used for
the first time or when it is replaced by a new one.

4-22-6 Type of measurement

Select the type of measurement for the deviation of the coordinates system. The six types of
measurement available are described in the following descriptions 1 to 6:

Measurement of the reference surface ........ X FACE, Y FACE, Z FACE, C FACE

Measurement of groove center..................... X GROOVE, Y GROOVE, Z GROOVE, C GROOVE
Measurement of center of projection width ..X STEP, Y STEP, Z STEP, C STEP

Measurement of boring center...................... X-Y BORE, Y-Z BORE

Measurement of boss center...........ccccuuee..... X-Y BOSS, Y-Z BOSS

Measurement of workpiece inclination ......... X-Y-th. CNR

1. Measurement of the reference surface

The measurement of the reference surface is of 4 types: X, Y, Z, and C.

- X reference face (X FACE)
- Y reference face (Y FACE)
- Z reference face (Z FACE)
- C reference face (C FACE)

A. Xreference face

The X-axial fundamental coordinate is corrected by entering the position of the X reference face
in the workpiece coordinates system.

SNo. PTN X Y 4 C 5 R DL K DR
1 X- FACE x1 yl z1 cl 0 rx L 4 * X

#: Data are not necessary to set here.

Note: Instead of “5”, the axis name is indicated on the NC display. This also applies to the
other measurement patterns.
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WPC-X ) )
L x1 Machine zero-point
> % 3
. rx N WPC-Y
Workpiece zero-poinleg v
Surface to be yl
measured X
h 4
Measurement
start point

ATC position

WPC-Z

INITIAL-Z
3

l Workpiece zero-point , v

z1

?_ 4
-

Measurement
start point

-4—— Rapid feed (G00)
Skip feed

~#~"~ (Measurement movement)

x1, yl, zl: Coordinates of measurement
start point based on the work-
piece zero-point

rx: Distance from workpiece zero-
point to X surface (Dimension
shown on drawing)

WPC-X, Y, Z: Fundamental coordinates

(Workpiece zero-point
coordinates in the machine
coordinates system)

M3P338

[Measurement movement]

[2]Movement to the initial point above
the measurement start point [L]ATC for feeler
Before INITIAL-Z
measurement Movement to [3]
measurement
start point ~—— Rapid feed (G0O)
Surface of ‘ -~ ~. Skip feed
measurement X
[4]Measurement | (Measurement movement)
[6] [7]Movement to the ATC position,
Movement to the then execution of ATC
initial point above
the measurement
After start point
measurement
5] ¢ Surface of
measurement X
Return to the measurement
start point M3P339
Note 1: The X fundamental coordinate is corrected so that the X coordinate of the
measurement surface is equal to the coordinate entered in rx when the feeler is moved
to the initial point [6].
Note 2: The direction in which the measurement movement is made from the measurement

start point depends on x1 and rx.
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rx
x1
Workpiece zero-point
X1 <rx
%‘ The measurement movement is executed in +X
X - from the measurement start point.
- + Measurement
- > start point
x1
rx
Workpiece zero-point The measurement movement is executed in —X
X1 > Ix ‘QP‘ —_ from the measurement start point.
-~
Measurement
- X, start point
- —p
M3P340
B. Y reference face

The Y-axial fundamental coordinate is corrected by entering the position of the Y reference face
in the workpiece coordinates system.

SNo. PTN X Y z C 5 R DL K DR
1 Y-FACE  x1 y1 z1 cl 0 ry * . <X

€ Data are not necessary to set here.

The movement is, in principle, identical to that for the X reference face. ry signifies the distance
from the workpiece zero-point to the Y surface (dimension shown on the drawing).

Z reference face

The Z-axial fundamental coordinate is corrected by entering the position of the Z reference face
in the workpiece coordinates system.

SNo. PTN X Y z C 5 R DL K DR
1 Z- FACE x1 yl z1 cl 0 rz L 2 * X

& Data are not necessary to set here.
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WPC-X
Machine zero-point
x1
< > WPC-Y
Workpiece
zero-point (P [}
| yl 44— Rapid feed (G00)
Measuremgnt @ ) 4 -~~~ Skip feed
start point ] ) (Measurement movement)
| Machine zero-point
x1, yl, z1: Coordinates of measurement
start point based on the work-
WPC-Z piece zero-point
rz: Distance from workpiece
7'y zero-point to Z surface
l . INITIAL-Z (Dimension shown on
Wor pIE_CBeb h 4 drawing)
zero-point .
71 WPC-X, Y, Z: Fundamental coordinates
v rz (Workpiece zero-point
Measturteme_n: coordinates in the machine
start poin ; ) y coordinates system)
M3P341
[Measurement movement]
[2]Movement to the initial poi‘nt above [1]ATC for feeler
the measurement start point
INITIAL-Z
Movement to the [3]
Before measurement start point
measurement
z1
Measurement [4] < Rapid feed (G00)
Z measurement surface Skip feed
(Measurement movement)
[7]Movement to the ATC position,
then execution of ATC
INITIAL-Z
After _l\/_lc_)vem_ent to the [6]
initial point above
measurement the measurement
start point 1
[5]Movement to the measurement start point
Z measurement surface
M3P342
Note:  The Z fundamental coordinate is corrected so that the Z coordinate of the

measurement surface is equal to the coordinate entered in rz, when the feeler is moved
to the initial point [6].
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D. Creference face

The C-axial fundamental coordinate is corrected by entering the position of the C reference face
in the workpiece coordinates system.

SNo. PTN X Y 4 R DL K DR
1 C- FACE x1 * z1 c1 0 rc ¢ & X

0

& Data are not necessary to set here.

Measurement surface
rc

Measuremeﬁ_t start point
x1,z1,cl ¢

—— Rapid feed (G0O)
4.\/\ Skip feed

(Measurement movement)

D736P0109
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2.

Measurement of groove center
The measurement of groove center is available in four types according to whether the direction
of the groove width is on the X-, Y-, Z- or the C-axis.
- Groove center-X (X GROOVE)
- Groove center-Y (Y GROOVE)
- Groove center-Z (Z GROOVE)
- Groove center-C (C GROOVE)

A. Groove center-X

The X-axial fundamental coordinate is corrected by entering the position of the groove center in
the workpiece coordinates system and the groove width.

SNo. PTN X Y z c 5 R DL K DR
1 X-GROOVE X1 yl z1 cl 0 L 2 0 k ~Z

& Data are not necessary to set here.

WPC-X 1¢—> \achine zero-point
x1 Ly
< q WPC-Y
Workpiece . )
zero-point y -4—— Rapid feed (G00)
yl ~a~_—~_ Skip feed
(Measurement movement)
®) 4
le— i -pOi x1: Distance from the workpiece zero-
Machine zero-point p
point to the center of the groove on
ATC i 5 X (Dimension shown on drawing)
postion yl, z1: Y- and Z-cordinates of the meas-
WPRC-Z urement start point based on the
workpiece zero-point
k . A INITIAL-Z ’ Width of groove
Workpiece y . )
zero-point k: Feed distance at skip speed

? 71 WPC-X, Y, Z: Fundamental coordinates
Coordinates of the workpiece
-—I Y zero-point in the machine
coordinates system)

< ¢ > M3P343
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[Measurement movement]

[1]ATC for feeler

Movement to the % [2]Movement to the initial point above
measurement / the measurement start point
INITIAL-Z

start point

Measurement of [3]
Before the other side of the

measurement groove width [4] Measurement of one side of the groove width
(5]
2 > z1

-4—— Rapid feed (G00)

-~ ~. Skip feed

k k (Measurement movement)

[8]Movement to the ATC position, then
execution of ATC

INITIAL-Z

[7]Movement to the initial point
After

measurement

] z1

[6]Movement to the measure-
ment start point

LL M3P344

Note: The X fundamental coordinate is corrected so that the coordinate of the center of the
groove to be measured is equal to the coordinate entered in x1 when the feeler is
moved to the initial point [7].

B. Groove center-Y

The Y-axial fundamental coordinate is corrected by entering the position of the groove center in
the workpiece coordinates system and the groove width.

SNo. PTN X Y z C 5 R DL K DR
1 Y- GROOVE x1 yl z1 cl 0 * l k 4
& Data are not necessary to set here.

The movement is, in principle, identical to that for the center of groove-X.
y1 signifies the distance on Y from the workpiece zero-point to the center of the groove width
(dimension marked on the drawing).

C. Groove center-Z

The Z-axial fundamental coordinate is corrected by entering the position of the groove center in
the workpiece coordinates system and the groove width.

SNo. PTN X Y 4 C 5 R DL K DR
1 Z- GROOVE x1 yl z1 cl 0 * l k 4
& Data are not necessary to set here.

The movement is, in principle, identical to that for the center of groove-X.
z1 signifies the distance on Z from the workpiece zero-point to the center of the groove width
(dimension marked on the drawing).
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D. Groove center-C

The C-axial fundamental coordinate is corrected by entering the position of the groove center in
the workpiece coordinates system and the groove width.

SNo. PTN X Y 4 C 5 R DL K DR
1 C-GROOVE  x1 * z1 cl 0 CCcwW 14 k -z
€: Data are not necessary to set here.
- Measurement
«q—— start point

x1, z1:
X- and Z-cordinates of the
measurement start point based
on the workpiece zero-point

yoxlzl

cl: Distance from the workpiece
zero-point to the center of the
groove on C (Dimension

shown on drawing)
¢:  Width of groove

k: Feed distance at skip speed
Rapid feed (G00)

Skip feed D736P0110
[Measurement movement]
[11] > T *v.\‘\'
AN
P 6] /(5] \
9] TIO] [9] /'[151‘1\\
M3
(8]

D736P0111

(1]
(2]
(3]
(4
(5]
(6]
(7]
(8]
(9]
(10]
(11]

The feeler moves to the clearance point.

It moves to measurement start point x1 at the measuring approach speed.

It moves to measurement start point z1 at the measuring approach speed.
Movement at the measuring approach speed in the measuring direction of R (trial measurement).
Movement by only through measuring return stroke “k” from the skipping position.
The first measurement occurs at the skip feed.

Movement to the measuring position at the opposite side.

The second measurement occurs at the skip feed.

Movement to the start position of measurement.

The feeler moves to the edge clearance point.

It moves to the outside diameter clearance point.

Note:

If the sensor operates during movement at the measuring approach speed in steps [2]
and [3], these steps will be repeated again (this is referred to as the retry function). The
retry function is described later in this manual.
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3.

Measurement of center of projection width

The measurement of the center of the projection width is available in four types according to
whether the direction of the width of the projection is on the X-, Y-, Z-, and C-axis.

- Projection width on X-axis (X STEP)
- Projection width on Y-axis (Y STEP)
- Projection width on Z-axis (Z STEP)
- Projection width on C-axis (C STEP)

Projection width on X-axis

The X-axial fundamental coordinate is corrected by entering the position of the projection center
in the workpiece coordinates system and the projection width.

SNo. PTN X Y
1 X- STEP x1

yl

z C
z1 cl

R
*

DL K
0 k

DR
~Z

& Data are not necessary to set here.

WPC-X|¢—»]

x1

< »
Lt

Workpiece
zero-point $ 4

Machine zero-point

WPC-Y

yl

ATC position
~™

Machine zero-point

A

WRC-Z

Workpiece

—»]| zero-point
l«~O___— V¥V

k 0 | |

FINTIAL-Z
A

-4——— Rapid feed (G00)

-~~~ Skip feed
(Measurement movement)

x1:

yl, z1:

:
k:
WPC-X, Y, Z:

Distance from the workpiece
zero-point to the center of the
projection on X (Dimension
shown on drawing)

Y- and Z- coordinates of the
measurement start point based
on the workpiece zero-point

Width of projection
Feed distance at skip speed

Fundamental coordinates
(Coordinates of the workpiece
zero-point in the machine
coordinates system)

M3P345
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[Measurement movement]

[2]Movement to the measurement start point ? [1]ATC for feeler
INITIAL-Z
Before [4]Measurement of [3]Measurement of one side of the projection
measurement another side of the
et
? projection ~—— Rapid feed (GOO)
—>
e~ 4 — z1
a4~~~ Skip feed
(Measurment movement)
| ] |
[6] Movement to the ATC position,
then execution of ATC
»-O—= INITIAL-Z
After
measurement [5]Movement to the measurement start point
z1 i—
| ke |
M3P346

Note: The X fundamental coordinate is corrected so that the coordinate of the center of the
projection width to be measured is equal to the coordinate entered in x1 when the
feeler is moved to the initial point [5].

Projection width on Y-axis

The Z-axial fundamental coordinate is corrected by entering the position of the projection center
in the workpiece coordinates system and the projection width.

SNo. PTN X Y z c 5 R DL K DR
1 Y- STEP x1 yl z1 cl 0 2 0 k 4

€: Data are not necessary to set here.
The movement is, in principle, identical to that for the projection width on the X-axis.
y1 signifies the distance on Y from the workpiece zero-point to the center of the projection width

(dimension shown on the drawing).

Projection width on Z-axis

The Y-axial fundamental coordinate is corrected by entering the position of the projection center
in the workpiece coordinates system and the projection width.

SNo. PTN X Y z c 5 R DL K DR
1 Z- STEP x1 yl z1 cl 0 2 0 k X

€: Data are not necessary to set here.
The movement is, in principle, identical to that for the projection width on the X-axis.

z1 signifies the distance on Z from the workpiece zero-point to the center of the projection width
(dimension shown on the drawing).
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D. Projection width on C-axis

The C-axial fundamental coordinate is corrected by entering the position of the projection center
on C-axis in the workpiece coordinates system and the projection width.

SNo. PTN X Y Z C 5 R DL K DR
1 C- STEP x1 * z1 cl 0 cw V4 k 4

& Data are not necessary to set here.

l
W x1, z1:
\A cl X- and Z-cordinates of the
measurement start point
1 based on the workpiece zero-
) point
\ cl: Distance from the workpiece
Measur_ement zero-point to the center of the
start point projection on X (Dimension
x1,z1 shown on drawing)
<— Rapid feed (GO0)  ¢:  Width of projection
Skip feed ; :
4\/\ (Measurement Feed distance at skip speed
movement)
D736P0112
[Measurement movement]
Vi
(21 7 g [t
, ,,,,,,,,,,,,,,,,,,,,,,,,,,,
D736P0113

[1] The feeler moves to measurement start point z1

[2] It moves to measurement start point X1 at the measuring approach speed.

[3] Movement at the measuring approach speed in the measuring direction of R (trial measurement).
[4] Movement by only through measuring return stroke “k” from the skipping position.

[5] The first measurement occurs at the skip feed.

[6] Movement by only through measuring return stroke “k” from the skipping position.

[71 Movement to the outside diameter clearance point.

[8]1[91 Movement to the measurement starting position at the opposite side.

[10] The second measurement occurs at the skip feed.

[11] The feeler moves only through measuring return stroke “k” from the skipping position.
[12] It moves to the outside diameter clearance point.

4-385



PROGRAM CREATION

Note: If the sensor operates during movement at the measuring approach speed in step [2],
this step will be repeated again (this is referred to as the retry function). The retry
function is described below.

After temporarily returning to the outside diameter clearance point, the feeler shifts in a
circumferential direction through the distance corresponding to [Measuring width x Parameter
K21 (Measurement retry width) / 100] and then returns to measurement.

The retry function is executed the number of times specified in parameter K22 (measurement
retry count). If the sensor operates in spite of this count being exceeded, an alarm will result.

N\

X

ON
.

~

D736P0139

4. Measurement of boring center

The measurement of boring center is available in two types according to whether the direction of
the boring center is on the X-Y or Y-Z-axis.

- Boring center on X-Y axis (X-Y BORE)
- Boring center on Y-Z axis (Y-Z BORE)

A. Boring center (X-Y BORE)

The X- and Y-axial fundamental coordinate are corrected by entering the position of the boring
center in the workpiece coordinates system and also the boring diameter.

SNo. PTN X Y 4 C 5 R DL K DR
1 BORE X-Y x1 yl z1 cl 0 L 4 d k ~Z

& Data are not necessary to set here.
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WPC-X
[&—»| Machine zero-point
x1 Y
b " WPC-Y
Workpiece
zero-point
yl
> ®) > h 4
v
-4——— Rapid feed (G00)
Machine zero-point <4~~~ Skipfeed
(Measurment movement)
WPC-Z x1, yl: Distance from workpiece zero-point to
) boring center on X and Y (Dimension
shown on drawing)
‘ Work A NITIAL-Z z1: Z coordinate of the measurement start
zecr)(r) p('ﬁrft64$ point based on the workpiece zero-point
P 71 d: Boring diameter
> v k: Feed distance at skip speed
- WPC-X, Y, Z: Fundamental coordinates
(Coordinates of the workpiece zero-point
K K in the machine coordinates system)
> d g
’ M3P347
[Measurement movement]
Movement to the initial point above
Movement to the the measurement start point [1]ATC for feeler
measurement start [2
point, then  pgvement to the /
measurement measurement INITIAL-Z
movement [4] and\[(5] On start point [4]Measurement of one side
Before -axis of inside diameter
measurement [6]
z1 .4—— Rapid feed (G0O)
[5] Measurement of another )
side of inside diameter &~~~ Skip feed
(Measurment
< k > movement)
[9]Movement to the ATC
position, then execution
of ATC
INITIAL-Z
After [8]Movement to the initial point
measurement
[71 1 1
Movement from the measurement
surface on X to the measurement
start point M3P348

Note:

The X and Y fundamental coordinates are corrected so that the X and Y coordinates of

the boring center to be measured are equal to the coordinates x1 and y1 respectively
when the feeler is moved to the initial point [8].
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B.

5.

Boring center (Y-Z BORE)

The Y- and Z-axial fundamental coordinates are corrected by entering the position of the boring
center in the workpiece coordinates system and also the boring diameter.

SNo. PTN X Y z c 5 R DL K DR
1 BORE Y-Z X1 yl z1 cl 0 L 2 d k X

€: Data are not necessary to set here.
The movement is, in principle, identical to that for the boring center on the X-Y axis.
y1l and z1 signify the distance on Y and Z from the workpiece zero-point to the center of the
boring (dimension shown on the drawing).

Measurement of boss center

The measurement of boss center is available in two types according to whether the direction of
the boss is on the X-Y or Y-Z axis.

- Boss center on X-Y axis (X-Y BOSS)
- Boss center on Y-Z axis (Y-Z BOSS)

Boss center (X-Y BORE)

The X- and Y-axial fundamental coordinates are corrected by entering the position of the boss
center in the workpiece coordinates system and also the diameter of the boss.

SNo. PTN X Y 4 C 5 R DL K DR
1 BGSS X-Y  x1 yl z1 cl 0 L 4 d k ~Z

& Data are not necessary to set here.

WPC-X | »| Machine zero-point
'y
x1

< > Workpiece WpPC-Y

zero-point
'$ A -4—— Rapid feed (G00)

-~ ~. Skip feed

vl (Measurment movement)

x1, y1: Distance from workpiece zero-
point to boss center on X and Y
(Dimension shown on drawing)

N,
71—0

Machine zero-point

Y " ]

e

z1: Z coordinate of the measurement

start point based on the workpiece
WPC-Z zero-point

Boss diameter

k: Feed distance at skip speed
WPC-X, Y, Z: Fundamental coordinates
. 1 (Coordinates of the workpiece
Workpiece | 2 zero-point in the machine
= %V_ coordinates system)

| ‘:INITIAL-Z
A

R

A
A
A 4
A
A4

M3P349
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[Measurement movement]

Movement to the measurement start point ?
[1]ATC for feeler
?/
Movement to [5] > INITIAL-Z
the measurement [3]Measurement of one side
Bef : [4]Measurement of
etore start point, then another side of boss of boss
measurement measurement | |
movement [3] and I o~
4] on Y-axis ! -
(41 | -4+—— Rapid feed (G00)
| k | k ~4~~. Skip feed
[7]Movement to the ATC position,
then execution of ATC
(5]
After Movement of the measurement
measurement surface
|
I
| M3P350
Note: The X and Y fundamental coordinates are corrected so that the X and Y coordinates of
the boss center to be measured are equal to the coordinates x1 and y1 respectively at
the time of the movement of the feeler to the initial point [6].
B. Boss center (Y-Z BOSS)

The Y- and Z-axial fundamental coordinates are corrected by entering the position of the boss
center in the workpiece coordinates system and also the diameter of the boss.

SNo.
1

PTN X Y z c 5 R DL K DR
BOSS Y-Z  x1 yl z1 cl 0 L 2 d k X

& Data are not necessary to set here.

The movement is, in principle, identical to that for the boring center on the X-Y axis.

y1 and z1 signify the distance on Y and Z from the workpiece zero-point to the center of the boss
(dimension shown on the drawing).
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6. Measurement of workpiece inclination (X-Y-th. CNR)

The X- and Y-axial fundamental coordinate and the inclination of the workpiece coordinates
system are corrected by specifying the workpiece zero-point at the corner of the workpiece to be

measured.
SNo. PTN X Y z C 5 R DL K D R
1 XYt hCNR x1 yl z1 cl 0 r * * Z
€: Data are not necessary to set here.
WPC-X |
N "| Machine zero-point
I
x1
WPC-Y
WPC-th
P3 AP
P2
?V\ A ~—— Rapid feed (G00)
Workpiece 4 Skiv feed
zero-point -~ Ip fee
p P1 L
Measurement \a—"
start point Machine zero-point
x1, y1, z1: Coordinates of the measurement
start point with relation to workpiece
zero-point
r Distance from P1 to P2
WPC-Z WPC-X, Y, Z, th: Fundamental coordinates
(Coordinates of the workpiece zero-
<—‘> point in the machine coordinates
Workpiece y 4 z;r/]st;? and the workpiece inclination
zero-point INIIIAL'Z 9
—_ z1
-~
- —
M3P351
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A. Direction of movement of the feeler probe

The axial movement direction for measurement of inclination of the workpiece is of four types
which are determined automatically according to preset data.
- Direction of movement of the probe on the basis of the position of the workpiece zero-point and

also the content of the data.

Article X Y 4 4 R X Y Z 4 R
Data x1>0 yl1>0 — — r>0 x1<0 yl1>0 — — r<o0
1 2
[ oo [2]
P1
P2 %
P3
Measurement
surface Measurement
P3 O~y surface
[3] [4]
Corner where a P3
workpiece zero
Measurement point is located Measurement
surface surface
P3 O~p
g P2
P1 P2
M3P352
Article X Y 4 4 R X Y Z 4 R
Data x1>0 yl<0 — — r>0 x1<0 yl<0 — — r<o

Note: In types [1] to [4] above, the positions related to the points P1 and P2 depend on the

sign of r.

B. Measurement movement according to type [3]

Measurement at P1, P2

Measurement at P3

After measurement

ATC for feeler
Movement to the initial
point above P1 [1]

2] /

Movement
to P1, then Movement to P2,
measurement [4] then measurement

Sl il wi

g—»ﬁ—— z1

Movement to the Movement to the
initial point above P3initial point above P2

(CI | (5]
(71

i
?::5’1

Movement to P3,

then measurement

Movement

to the initial
point above

P3

— j/ INITIAL-Z
(9]

Movement to the initial

z1

(8]

¥

Movement to the ATC
position, then execution

of ATC

? (10]

point above P1

M3P353

Note:

The X, Y and th fundamental coordinates are corrected so that the coordinates X and Y

of the corner obtained by measurement serve as workpiece zero-point when the feeler
is moved to the initial point [9].
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Example: Correction of the workpiece zero-point for the workpiece placed as shown below.

Spindle
Machine
T zero-point T
(Actual value 501.0)
Workpiece Table
zero-point (Actual value 700.1)
M3P354
- This is a part of program corresponding to MMS.
UNo. UNI T ADD. WPC X Y th z C
1 WPC- 0 - 700. - 500. 0. - 500. 0.
UNo. UNIT TOOL NOM @ No U. SKI P $
2 MvB TOL SENS 5. 0. L 2
SNo. PTN X Y z 4 R DL K
1 XYt hCNR 10. -10. -10. 0 100 L 4 L 4

- The execution of the MMS unit has the effect of correcting the fundamental coordinates as

follows.
UNo. UNIT ADD. WPC X Y th z c
1 WPC- 0 -700.1  -501. 3. - 500. 0.

Thus the workpiece zero-point is located at the real corner.
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Positioning of other measuring points P2, P3 other than the measurement start point P1

P2: Position with distance r and angle 6 with relation to P1

P3: Position obtained by turning P1 in a counter-clockwise
direction (to 90 +2a) around the workpiece zero-point (X0, Y0)

L:  Maximum measurement movement

L

o

P3

Workpiece 2 2
zero-point

P1 P2

P3

Workpiece
zero-point

M3P355

Fig. 4-26 Measurement start point P1 and positions of other measuring points P2 and P3

Precautions

The measurement of the inclination of the workpiece requires that the workpiece zero-point to be
located at the corner of the workpiece and that the angle of the corner be 90°. If these conditions
are not fulfilled, the followings (1), (2) can occur.

(1) When the workpiece zero-point has been specified at a point distant from the corner of the
workpiece, it is possible that the feeler will not come into contact with the workpiece or that
the feeler probe will be damaged.

(2) If the angle of the corner to be measured is not 90°, it is possible that the feeler probe will be
damaged. Moreover, the correction of the coordinates is not made correctly for the
measured corner.

Risk of collision with
the workpiece at the time

of positioning on Z-axis. @# 90°
P1 P2

M3P356
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4-23 Workpiece Measuring Unit (WORK MES)

The workpiece measuring unit uses a touch sensor to measure the dimensions of the workpiece.
Also, measurement results are used for automatic setting of tool correction data.

Note:  The workpiece measuring unit measures coordinates after indexing the spindle head in
the direction specified by “DIR.” in sequence data, not to the B-axis angle specified in
the index unit.

Enter the coordinates of actual axes of the machine coordinate system as the
coordinates in sequence data.

4-23-1 Procedure for selecting workpiece measuring unit

(1) Press the menu selector key (key located at the right of the menu keys) to display the
following menu.

PO NT LI NE FACE | TURNI NG| MANUAL WpC OFFSET END SHAPE >>>
MACH- | MACH- | MACH- | PROGRAM CHECK

(2) Press the menu key >>>. The following menu will be displayed.

C- LI NE
MACH- | NG|

WORKPI CE

SUB MVB TOOL
PROGRAM MEASURE

MEASURE

WORKPI CE
SHAPE

C- PO NT >>>

MACH- | NG|

1 NDEX M CCDE

(8) Press the menu key WORKPICE MEASURE.

4-23-2 Setting the unit data in workpiece measuring unit

UNo. UNI T PART COVPENSATE OFS-TOOL COWP. DATA  SNS-TOOL  No. | NTERVAL QUTPUT
WORK MES TOL SENS

Cursor position Description

COVPENSATE Select from the menu whether the measurement results are to be used to correct tool data.

OFS- TOOL Specify by its tool name, nominal diameter (nominal size), and identification code, the tool for which
the measurement results are to be incorporated.

If “NO” has been specified in “COMPENSATE”", a 4 mark is displayed to indicate that no data can
be entered.

YES | NO

COWP. DATA When the offset tool is either an end-milling tool, a face-milling tool, a ball end-milling tool, a special
tool, or a tap, select the measurement results incorporating destination from the menu.

If a tool other than those mentioned above has been selected as the offset tool, a ¢ mark is
displayed to indicate that no data can be entered.

If “NO” has been specified in “COMPENSATE", a 4 mark is displayed to indicate that no data can

DI ANETEF1 LENGTH |

be entered.
SNS- TOOL Enter the nominal diameter and identification code of the touch sensor.
No. Enter the machining priority number.
| NTERVAL Specify the intervals at which the workpiece measuring unit is to be executed.
QUTPUT Select whether the measurement results are to be sent to external equipment.
0: No output

1: Output to a text file on the HDD
2: Output to a serial printer via an RS-232C interface

Note: Specify output items in parameter F112.
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4-23-3 Setting the sequence data in workpiece measuring unit

SNo. PTN SPT-X SPT-Y SPT-Z FPT-X FPT-Y FPT-Z LI M+ LI M- BASE DI R
1
Cursor position Description
PTN Select a workpiece measuring pattern from the menu.
A press of the >>> menu key displays menus in the order of [1] - [2] -[3] -[1].
QUTER X|OUTER Y[I NNER X|I NTER Y X Y z >5>
DI A DI A DI A DA GROOVE | GROOVE | GROOVE (1]
X Y Z +X -X +Y -Y +Z -Z >>>
WDTH | WDTH | WDTH | STEP STEP STEP STEP STEP STEP [2
INNER | I NNER EXT EXT >>>
GROOVE | WDTH [M LLI NG| TURNI NG [3]
SPT- X Specify the starting position of measurement.
SPT-Y Setup data items differ according to the selected measuring pattern.
SPT-Z
FPT- X Specify the ending position of measurement.
FPT-Y Setup data items differ according to the selected measuring pattern.
FPT-Z
LI M+ Set the upper-limit value of the tolerance.
LI M- Set the lower-limit value of the tolerance.
BASE Set the reference position for measurement.
0: The starting position is defined as reference.
1: The ending position is defined as reference.
DR Select from the menu the direction (arrow) of the milling spindle head during measurement, and

the approach/escape direction to be applied to the measurement.

2| x|z | x| 2 | x| | | |

Selection of the menu key « X specifies the milling spindle head facing in the direction of the
arrow (left) and the approache/escape in X-axial direction during the measurement.

X

e

D736P0107
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4-23-4 Selection of a measurement type

Six types of measurement are provided for the workpiece measurement unit.

- Outside-diameter measurement (OUTER X DIA, OUTER Y DIA)
To measure the outside-diameter of machined workpiece.

- Inside-diameter measurement (INNER X DIA, INNER Y DIA)
To measure the inside-diameter of machined workpiece.

- Groove width measurement (X GROOVE, Y GROOVE, Z GROOVE, INNER GROOVE)
To measure the width of groove or other recesses.

- Protrusion width measurement (X WIDTH, Y WIDTH, Z WIDTH, INNER WIDTH)
To measure the width of protrusion or other convexities.

- Step distance measurement (+X STEP, —X STEP, +Y STEP, -Y STEP, +Z STEP, —Z STEP)
To measure the step distance of machined workpiece

- External measurement (EXT MILLING, EXT TURNING)

To read the measurement data of an external measuring unit. (During this
unit, the data is only read in for compensating the tool data registered in the
NC unit; no machine action takes place.)

1. Outside-diameter measurement

For OUTER X DIA, the X-axial outside diameter of the workpiece is measured, and for OUTER
DIA Y, the Y-axial outside diameter of the workpiece is measured.

SNo. PTN  SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM+ LIM  BASE DR
1 OUTER X X, * z, . . . T, T, * -z

SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM LI M BASE DR

1 QUTER Y L 2 Y, Z; 2 * * T, T, L 2 Z
. Zy - < Z »
OUTER X DIA OUTER Y DIA
v v
K Y
Xy Va Vi Va
<© D

y y

' '

«— “—

Xy, Y;: Outside diameters to be measured
Zy: Z-coordinate of the measuring position D736P0113
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[Measurement movement]

Workpiece scheme: TC37
Initial-point scheme: Z

mE@ o

7

/ e
A —
[3]l 6]
_
- y v [4]
K19 — — [5]
T A
y
[ [y oy
K19

\ Workpiece scheme: TC39

Rapid feed

-4—— Measurement
approach speed
(K14)

Initial-point scheme: Z

D736P0114

2. Inside-diameter measurement

For INNER X DIA, the X-axial inside diameter of the workpiece is measured, and for INNER DIA
Y, the Y-axial inside diameter of the workpiece is measured.

SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIMF LIM  BASE DR
1 INNER X X1 . Z, . . * T, T, . 4
SNo. PTN  SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIMF LIM  BASE DR
1 INNERY @ Y, Z, . * . T, T, * -z
Z, Z,
INNER X DIA X i’ INNER Y DIA < v
A A
X1 @ Y, e
y ; y ;

Xy, Y1 Inside diameters to be measured
Zy: Z-coordinate of the measuring position

D736P0115
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[Measurement movement]

B Rapid feed
A -4—— Measurement
[2] o approach speed
Y — - (K14)
3y G A 5]
e t e
% 8w’
R /B @ ..... Ao
vhog 4 g
8] LA \_jy Workpiece scheme: TC38

[ Initial-point scheme: Z

];
PP

Workpiece scheme: TC37
Initial-point scheme: Z

D736P0116

3. Groove width measurement

For X GROOVE, Y GROOVE, and Z GROOVE measurements are performed on X-axial, Y-axial,
and Z-axial groove widths, respectively.
For INNER GROOVE, the groove width at the inside diameter side is measured.

SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LI M+ LI M BASE DI R
1 X GROOVE X, Y, z X, Y, Z, T, T, s 4
SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LI M+ LI M BASE DI R
1 INGROOVE X, Y, Z X, Y, Z, T, T, s 4
X GROOVE INNER GROOVE
Z
<« Z
Z “
< Z
p
7'y
L ~
X D ——
X1, Y1, Z1: Measurement
A X start point O
X Xa 1 X2, Y2, Z2: Measurement
2 end point ®
< ja
\ %
D736P0117
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[Measurement movement (X GROOVE)]

Workpiece scheme: TC37
Initial-point scheme: Z

0

/
/2

[m -7

)

h

-~ /
/ 2
/

4>

4>

O: Start point
®: End point

-

v

X

Rapid feed >z

Measurement approach
speed (K14)

A

N

K19

Workpiece sc

Initial-point scheme: Z

heme: TC39

\

D736P0118

[Measurement movement (INNER GROOVE)]

Workpiece scheme: TC37

Initial-point scheme: Z

Workpiece scheme: TC39

Initial-point scheme: Z

[10]

(1]
(12]

<
R
>

el o

2,/

Workpiece scheme: TC38
Initial-point scheme: Z

D736P0119
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4. Protrusion width measurement

For X WIDTH, Y WIDTH, and Z WIDTH measurements are performed on X-axial, Y-axial, and
Z-axial protrusion widths, respectively.

For INNER WIDTH, the protrusion width at the inside diameter side is measured.

SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM+ LIM BASE DR
1 X W DTH X, Y, Z X, Y, Z T T, S -z
SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM+ LIM BASE DR
1 I'N W DTH Xy Y, z, X, Y, Z, T T2 S A
XWIDTH Z, INNER WIDTH
< Z,
kz; z,
) 5
k) T A
X >
A X, X, X1, Y1, Z1: Measurement
\{ start point O
X X2, Y2, Z2: Measurement
7)) - end point @
D736P0120
[Measurement movement (X WIDTH)]
yel
O[I]\ qae o
~ : Y ////
b £ 1] 2]
3l (2] %/ N 2,
Y U A
/’_\ y 4l [6] y [ y——~
A A K19
K19 Y Workpiece scheme: TC37 —
Initial-point scheme: Z [7
(7]
AN
//_\ [9 y /sw
_ 10 },‘ 8l y 4 K19
K19 ol - > v
[11]
. —Workpiece scheme: TC39 /
< /= Initial-point scheme: Z
X X
O: Start point A A
®: End point
—»Z Y 4—
- Rapid feed
<——— Measurement approach
speed (K14)
D736P0121

Note:
side.

4-400
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[Measurement movement (INNER WIDTH)]

Workpiece scheme: TC37
__|Initial-point scheme: Z

K19

O: Start point
®: End point

Workpiece scheme: TC39

s
\; “““““ L
K19
[11] [5]
. A [1] (2, °
6] [4 or S
[7] |[2]//
8 L IPISE
76l >

(”"_ Initial-point scheme: Z

Workpiece scheme: TC38
Initial-point scheme: Z

-«————Measurement approach

__________ Rapid feed

speed (K14)

D736P0122

5. Step distance measurement

For +X STEP, +Y STEP, and +Z STEP, surface level differences in the plus directions of the X-
axis, Y-axis, and Z-axis, respectively, are measured.

For —X STEP, -Y STEP, and —Z STEP, surface level differences in the minus directions of the
X-axis, Y-axis, and Z-axis, respectively, are measured.

SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM LI M BASE DR
1 +X STEP X, Y, Z, X, Y, Z, T, T, S ~Z
+X STEP —X STEP
d- 22 ad— 22
< 4 ‘Zl
A A T
X, A l X, A
P X1, Y1, Z1: Measurement
X, < X1 start point O
X2, Yo, Z2: Measurement
- QF end point ®
D736P0123
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6.

[Measurement movement (—X STEP)]

-+ Rapid feed
Workpiece scheme:. TC37 Q\\El] [1][2] < Measurement approach
Initial-point scheme: Z . 0 speed (K14)
I\ \\ ////
i @]
P [3] w’
¥ vl :‘_[6] o
ki~ ¥ ¥ BI'| 71 ] |[20] |
y X
/_\ y [8]
N
K19 _vw ] 7
____________________________________________________ i____ Workpiece scheme: TC39
i initial-point scheme: Z

D736P0124

External measurement

For EXT MILLING, data that has been measured using an external measuring unit is read and
the measured data is incorporated into milling tool data.

For EXT TURNING, measured data is incorporated into turning tool data.

SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM- LIM BASE DR
1 EXT ML . N Z . * . T, T, . .
SNo. PTN SPT-X SPT-Y SPT-Z FPT- X FPT-Y FPT-Z LIM- LIM BASE DR
1 EXT TURN P N Z, . . . T, T, . .

P: Select a Remote turning (EXT TURNING) correction target from the following menu:

N: Enter the number of the section to be measured using an external measuring unit.
Z1. Enter the target value for the section which is to be measured using an external measuring

unit.

VEAR VEAR
X 4
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4-23-5 Offset value and the direction of offset

1. Outside and inside diameter measurement

Offset value | |
\ 4 Offset value _:
Target | Measurement Measurement
value value Target value value
Offset value : i I
Offset value
Target | Target
value Measurement value value
Measurement value | |
D736P0125

Target value X (Y) = | Starting position X (Y) |

Measurement value X (Y)
= | Measured value #1 — Measured value #2 | — 2 x Touch sensor stylus ball radius X (Y)

Offset value X (Y) = Target value X (Y) — Measurement value X ()

[Offset for outside- and inside diameter measurement]

Measuring direction Offset

Turning tool X Wear offset value X = Wear offset value X + Offset value X

Y Wear offset value X = Wear offset value X + Offset value Y

2. Groove width and inner groove width measurements

Offset value

Measurement value

Target value

‘ Ending
position

Starting
position
L

Ending
position

Measurement value

Target value

Starting reference position
(Reference = 0)

Starting
position O

Ending reference position
(Reference = 1)

Offset value

D736P0126

Target value X (YZ) = | Starting position X(YZ) — Ending position X(YZ) |

Measurement value X (YZ)
= | Measured value #1 — Measured value #2| + 2 x Touch sensor stylus ball radius X(Y)

Offset value X(YZ) = Target value X(YZ) — Measurement value X(YZ)

The value “X(L3)” is used as the Z-axial radius of the touch sensor stylus ball.
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[Offset for groove width measurement]

Measuring Starting reference position | Ending reference position
o Offset
direction (Reference = 0) (Reference = 1)
Turning tool _ Wear offset  Offset Wear offset  Offset
X Wear offset value X = value X ~ value X value X ¥ value X
v W f lue X = Wear offset  Offset Wear offset N Offset
ear offset value X = value X~ value Y value X " value Y
7 W . lue 7 = Wear offset  Offset Wear offset + Offset
ear offset value Z = value Z ~ value Z value Z " value Z
Milling tool Tool diameter = Tool diameter + Offset value / 2

3. Protrusion width and inner protrusion width measurements

Measurement value Measurement value

Target value Target value

. Ending Starting Ending Starting O

position/v position position v\position

Starting reference position Ending reference position
(Reference = 0) (Reference = 1)

Offset value Offset value

D736P0127

Target value X (YZ) = | Starting position X (YZ) — Ending position X (YZ) |

Measurement value X (YZ)
= | Measured value #1 — Measured value #2 | — 2 x Touch sensor stylus ball radius X (Y)

Offset value X (YZ) = Target value X (YZ) — Measurement value X (YZ)

The value “X (L3)" is used as the Z-axial radius of the touch sensor stylus ball.

[Offset for protrusion width measurement]

Measuring Offset Starting reference position | Ending reference position
direction (Reference = 0) (Reference = 1)

Turning tool _ Wear offset  Offset Wear offset  Offset
X Wear offset value X = value X ~ value X value X ¥ value X

- | _ Wear offset  Offset Wear offset N Offset
Y Wear offset value X = value X ~ value Y value X " value Y

7 W . lue 7 = Wear offset  Offset Wear offset + Offset
ear offset value Z = value Z ™ value Z value Z " value Z

Milling tool Tool diameter = Tool diameter — Offset value / 2
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4,

5.

Step distance measurement

Excessive cutting

Measurement value

<

Offset value

Target value

@ Ending position

Insufficient cutting

Starting reference position (Reference = 0)

Measurement value

Starting
position

Target value

Offset value

Starting position

Starting reference position (Reference = 0)

1
. Ending positi
|

Insufficient cutting

Measurement value |

Target value

Of‘fsetlvalue

Ending position

1
Q StartinT position

Ending reference position (Reference = 1)

Excessive cutting

Measurement value

Offset value

Target value

(O starting position

+ Ending
position

Ending reference position (Reference = 1)

D736P0128

Target value X (YZ) = | Starting position X (YZ) — Ending position X (YZ) |

Measurement value X (YZ) = | Measured value #1 — Measured value #2 |

Offset value X (YZ) = Target value X (YZ) — Measurement value X (YZ)

[Offset for step distance measurement]

. The reference position is in a | The reference position is in a
Measuring L ; . L .
direction Offset plus direction with respect to | minus direction with respect
the other position. to the other position.
Turning tool _ Wear offset  Offset Wear offset = Offset
X Wear offset value X = value X ™ value X value X * value X
v W frset value X = Wear offset  Offset Wear offset + Offset
ear ofiset value X = value X " value Y value X " value Y
7 W f lue Z = Wear offset  Offset Wear offset + Offset
ear offset value 2 = value Z ~ value Z value Z * value Z
Milling tool Tool length = Tool length — Offset value Tool length + Offset value
Tool diameter = Tool diameter + Offset value / 2

External measurement

Target value = Value specified in the workpiece measuring sequence

Offset value X = Target value — Measurement value X

Offset value Y = Target value — Measurement value Y

Offset value Z = Target value — Measurement value Z

Tool length offset value = Target value — Measured tool length

Tool diameter offset value = Target value — Measured tool diameter
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[Offset for remote measurement]

Object of offset

Offset

Turning tool Wear offset value X = Wear offset value X + Offset value X
Wear offset value Y = Wear offset value Y + Offset value Y
Wear offset value Z = Wear offset value Z + Offset value Z
Milling tool Tool length = Tool length + Offset value

Tool diameter =

Tool diameter + Offset value / 2

4-23-6 Correction judgment

Correction data that has been obtained from measurements is handled as follows:

[Correction judgment conditions]

Condition Result
. Tolerance upper — Tolerance lower is di
Correction value > pp: 00 x K18 An alarm is displayed.
Tolerance upper — Tolerance lower The correction is performed.
100 x K18 =
. Tolerance upper — Tolerance lower
Correction value = bR 100 x K17
Tolerance upper — Tolerance lower The correction is not performed.
100 x K17 >
Correction value > — Tolerance upper — Tolerance lower x K17
100
Tolerance upper — Tolerance lower The correction is performed.
- 100 x K17 =
. Tolerance upper — Tolerance lower
Correction value = — bR 100 x K18
Tolerance upper — Tolerance lower ) is di
_ pp! 00 % K18 > Correction value An alarm is displayed.

Parameter K17: Lower-limit value of the measurement tolerance

Parameter K18: Upper-limit value of the measurement tolerance

Tolerance upper/Tolerance lower: Settings in the program

Offset value:

upper/tolerance lower.

4-23-7 Retry function and an alarm

If the correction value enters an alarm region, measurement will be repeated the number of times
specified in the parameter. If the situation does not improve even so, the following alarm will be

displayed:

157 MEASURED RESULT MALFUNCTION

The retry function is executed the number of times set as “Retry count” in parameter K23. If the
setting of the parameter is 0, the retry function is not executed and the above alarm is

immediately displayed.
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4-24 Tool Measuring Unit (TOOL MES)

The tool measuring unit sets tool lengths or diameters automatically.

4-24-1 Procedure for selecting tool measuring unit

(1) Press the menu selector key (key located at the right of the menu keys) to display the
following menu.

PO NT LI NE FACE | TURNI NG| MANUAL WPC | OFFSET END SHAPE >>>
MACH- | MACH- | MACH- | PROGRAM CHECK
(2) Press the menu key >>>. The following menu will be displayed.
C-PO NT | CGLINE | NDEX M CODE SUB MvB [WORKPI CE[ TOOL [WORKPICE| >>>
MACH- | NG|MACH- | NG| PROGRAM MEASURE | MEASURE | SHAPE
(3) Press the menu key TOOL MEASURE.
4-24-2 Setting the unit data in tool measuring unit
UNo. UNIT COVPENSATE SNS- TOOL No. | NTERVAL OUTPUT
TOOL MES
Cursor position Description

COVPENSATE Select from the menu whether the measurement results are to be used to correct tool data.

YES | NO |
SNS- TOOL Enter the nominal diameter (nominal size) and identification code of the touch sensor.
No. Enter the machining priority number.
| NTERVAL Specify the intervals at which the workpiece measuring unit is to be executed.
QUTPUT Select whether the measurement results are to be sent to external equipment.
0: No output

1: Output to a text file on the HDD
2: Output to a serial printer via an RS-232C interface

Note: Specify output items in parameter F112.
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4-24-3 Setting the sequence data in tool measuring unit

SNo. PTN TOL. LENGTH X TOL.DIA/Z UNIT DI R
1
Cursor position Description
PTN Select a tool measuring pattern from the menu.
LASER [TOOL EYHTOOL EYHTOOL EYHTOOL EYI
MEASURE|  #1 #2 #3 #4
Specify the following measuring directions for the TOOL EYE:
#1. O. D., Forward #2. O. D., Reverse #3. 1. D., Forward #4. 1. D., Reverse
| : :
' ! |
S IO Y A o\ 1 ]
| | | |
| | |
| | |
D736P0129
TOL. Enter the tool length or the X-axial tolerance upper-limit value.
LENGTH' X If the tool length or the X-axial tolerance is not entered, tool length or X-axial measurement will not
occur.
TOL. DI A /Z | Enter the tool diameter or the Z-axial tolerance upper-limit value.
If the tool diameter or the Z-axial tolerance is not entered, tool diameter or Z-axial measurement will
not occur.
UNI'T Enter O to retract the tool nose measuring table after execution of the measuring unit, or enter 1 if
the measuring table is not to be retracted.
When the noses of multiple tools are to be measured in succession, the measuring time can be
minimized by entering 1, since the measuring table does not need to be extended or retracted each
time.
However, enter O for the last tool whose nose is to be measured using the nose measuring unit. If 1
remains entered, the program will be completed with the measuring table extended.
D R Select from the menu the direction (arrow) of the milling spindle head during measurement, and the
approach/escape direction to be applied to the measurement.
et
Selection of the menu item «~ specifies the approache/escape in left direction during the
measurement.
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4-24-4 Measuring patterns

The following measuring patterns are available for tool measurement:

- Laser measurement
The tool lengths or diameters of milling tools are measured.
The types of tools whose diameters can be measured are limited to end-milling tools, face-
milling tools, special tools, and ball end-milling tools.

- TOOL EYE measurement
Tool lengths A or diameters B of turning tools are measured.

1. Tool paths during laser measuremen

A. Tool length measurement

Pre-measurement

[1] @ ————————————————— @
Laser beam/ =P 2] \
[«

Tool length measuring
approach position

3] & Measurement

[1] The tool moves from the measuring approach position at the tool length measuring approach
speed and the tool length measuring approach spindle speed to performe pre-measurement.
[2] The tool moves only through the tool length measuring return stroke in rapid feed mode when the
sensor operates.
[3] The tool moves at the tool length measuring speed and the tool length measuring spindle speed to
perform the measurement. D736P0130

B. Tool diameter measurement

Tool diameter measuring
approach position

(1]

[3] Pre-measurement
! N [4] [5] Measurement
Sy _u

S Laser beam 7

[1] After tool length measurement, the tool moves to the tool diameter measuring approach position
in rapid feed mode.
[2] The tool moves through the tool diameter measuring shift stroke in the Z-axial direction in rapid
feed mode.
[3] The tool moves from the measuring approach position at the tool diameter measuring approach
speed and the tool length measuring approach spindle speed to performe pre-measurement.
[4] The tool moves only through the tool diameter measuring return stroke in rapid feed mode when
the sensor operates.
[5] The tool moves at the tool diameter measuring speed and the tool length measuring spindle
speed to perform the measurement. D736P0131
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C. Tool path during TOOL EYE measurement

Tool-change position for
tool-nose measurement

TOOL EYE v

(Touch sensor)

Note:  The moment that the tool-change position for tool-nose measurement is reached, the
TOOL EYE begins to advance. This must be considered when setting the parameter
for tool-nose measurement tool-change position to prevent collision between TOOL

EYE and tool.
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5 PRIORITY FUNCTION FOR THE SAME TOOL

The program is executed by numeric order from its head. Consequently, the ATC is repeated for
each of the tools specified in the tool sequence. This priority function for the same tool is
intended to reduce the number of ATCs and therefore the machining time by assigning the
priority number to tools developed and by performing the machining according to the numbers
thus assigned.

It is in the following units and tool sequence that the priority number can be specified.
1. Tool sequence of machining unit

2.  Manual program unit (In the case of absence of a tool, the priority humber can not be
specified.)

3. MMS unit

4. M-code unit

5-1 Priority Machining Order

H736P2E010E

In a program containing specified priority numbers, the machining is done in the following order.

Prior machining: The priority number is specified if the necessity of machining with
complete priority occurs; for example, in the case of face mill, centering
drill, etc. The machining is done by numeric order of the tools with
priority number (displayed in yellow).

Ordinary machining: The machining is done in the programmed order of the tools developed
by the tool sequence (tools without priority number).

Subsequent machining: The priority number is specified when the need for machining lastly is
arises; for example, in the case of chamfering cutter. The machining is
done by the numeric order of the tools with priority numbers (displayed
in reversed status).
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Program without priority number

UNo. VAT TYPE INITIAL-Z ATC MODE MULTI MODE
0 CBN STL ONLY M LL. 50. 1 OFF
UNo. UNIT ADD. WPC X Y th
1 WPC- 1 - 300. - 300. 0.
UNo. UNIT DEPTH SRV-Z BTM
2 FCE M LL 0. 5. 1
SNo. TOOL NOM @ No. APRCH- X APRCH Y TYPE ZFD
1 FCE M LL 100. A ? ? XBI
FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y
1 SR 0. 0. 100. 100.
UNo. UNIT DI A DEPTH CHWF
3 DRI LLI NG 15. 15. 5.
SNo. TOOL NOM- @ No. HOLE- ¢ HCOLE- DEP PRE-DI A
1 CTR- DR 20. 10. 2 L 2
2 DRI LL 15. 15. 15. *
3 CHAMVFER 20. 999. 0. 15
FI G PTN z X Y ANL AN2
1 PT 0. 20. 20.
UNo. UNIT DI A DEPTH CHWF
4 DRI LLI NG 20. 20. 5.
SNo. TOOL NOM @ No. HOLE- ¢ HCOLE- DEP PRE-DI A
1 CTR DR 20. 10. 2 L 2
2 DRI LL 20. 20. 20. *
3 CHAMFER 20. 999. 0. 20
FI G PTN 4 X Y AN1  AN2
1 PT 0. 60. 60. 2 L 2
UNo. UNI T CONTI . NUMBER ATC X Y 4 4 ANGLE
5 END 0 0

Program with priority number

UNo. NAT TYPE INITIAL-Z ATC MODE  MULTI MODE
0 OCBN STL ONLY MLL. 50. 1 OFF
UNo. UNIT ADD. WPC X Y th
1 WG 1 -300. -300. 0.
UNo. UNIT DEPTH SRV- Z BTM
2 FCE M LL 0. 5 1
SNo. TOOL NOM @  No. APRCH- X APRCH Y TYPE ZFD
1 FCE M LL ? ? Xl
FIG PTN P1X/ CX PLY/ CY P3X/ R P3Y
0. 0. 100. 100.
DI A DEPTH CHVFE
' N DRI LLI NG 15. 15. 5.
Prior machining SNo. TOOL NOM @ _ No. HOLE- ¢ HOLE- DEP PRE- DI A
priority number 1 CTR- DR 20. 10. * *
15. 15. .
999. 0 15
Subsequent machining Y ANL AN2
priority number< ZID%PTH CHVE
4 20. 5.
SNo. HOLE- ¢ HOLE- DEP PRE- DI A
1 10. . .
2 DRI LL 20, [ 20. 20. *
3 CHAMFER 20, 999. 0. 20.
FIG PTN z X Y ANL  AN2
1 PT 0. 60. 60. P *
UNo. UNIT CONTI . NUMBER ATC X Y Z 4 ANGE
5 END 0 0

If one reclassifies these two programs by machining order, the following tables are obtained.
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Program without priority number Program with priority number
UNo. | SNo. TOOL ATC UNo. | SNo. TOOL ATC
2 1 Face mill 2 1 Face mill
. . o - - ¢
3 1 Centering drill o 3 1 Centering drill
3 2 Drill 4 1 Centering drill
o ; - O 4 times
3 3 Chamf. cutter | 6 times 3 2 Drill o
4 1 N 4 2 i
Centering drill 1o Drill o
4 2 Drill o 3 3 Chamf. cutter
4 3 Chamf. cutter 4 3 Chamf. cutter
Centering drill  —[5] Centering drill  —[3]
| ——| Dril —[6] || oril —[5]
<
Chamf. cutter  —[7] “ Chamf. cutter  —[7]
Centering drill  —{[2] Centering drill  —[2]
O Drill —[3] O Drill —[4]
Chamf. cutter  —[4] Chamf. cutter  —[6]
Face mill —[1 S Facemil —1
([1]to [7]: Machining order )
M3P357

Without a specified priority number, the machining is done by the programmed order and the
ATCs are executed for each tool. Consequently, in this example, the ATCs are executed 6 times.
By specifying the priority number, two machinings of the same type are done at the same time by
the same tool, which permits reducing the number of ATCs to 4.

Note 1: If a different priority number is assigned to the same tool, the machining is done in the
order of the priority number.

Note 2: When the priority number is assigned to all the tools of the same process, the M-code
unit without a priority number is executed once for extra between the prior machining
and the subsequent machining.

5-2  Priority Machining Zone

The priority machining zone for the same tool is delimited by the following units. The zone
delimited by these units is called process. In the case of different processes, it is possible to
specify the same priority number for a different tool.

- Pallet changing unit

Process end unit

Workpiece tranfer unit

- Head selection unit
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Example: Case where the pallet changing unit has been programmed.
If the program is executed which contains the priority numbers specified for face mill,
centering drill and charmfering cutter, the machining is done in the following order.

UNo. MAT TYPE INITIAL-Z ATC MODE MJULTI MODE
0 CBN STL ONLY M LL. 50. 1 OFF
UNo. UNIT ADD. WPC X Y th
1 WPC- 1 - 300. - 300. 0.
r | UNo. UNIT DEPTH SRV-Z BTM
2 FCE M LL 0. 5. 1
SNo. TOOL NOW @ No. APRCH- X APRCH- Y TYPE ZFD
1 FCE MLL 100. A ? ? XBI *
FI G PTN P1X/ CX P3Y
1 SR 0. . 100.
Process 1 < UNo. UNI T Dl A
3 DRI LLI NG 15.
SNo. TOOL  NOM @  No.
1 CTRDR  20. ]
2 DRI LL 15.
3 CHAMFER 20. i
A G PTN 7 X E:::g:lty number
1 PT 0 20.
= machining: 1, 2
~ UNo. UNI T PALLET No Subsequent
4  PALT CHG machining: [1]
UNo. UNI'T DI A
5 DRI LLI NG 20. .
Process2 4 | SNo. TOOL NOV @ No. PRE-DI A
1 CTR- DR 20. 10. * *
2 DRI LL 20. 1 20. 20. .
3 CHAMFER 20. 999. 0. 20.
FI G PTN z X Y AN1 AN2
¢ 1 PT 0 60. 60. * *
UNo. UNI'T CONTI . NUMBER ATC X Y z 4 ANGLE
6 END 0 0
_
Face mill No. 1 |
| - A \
Process 1 < A Drill No. Chamfering cutter
|Centering drill No. 2| No. [1]
\ v
Pallet change
_
Centering drill No. 2| " l
Process 2 4 | 9 | Drill No. | Chamfering cutter
A A No. [1]
k — !
| End |
M3P358

Note: The combination of the manual program mode unit and the M-code unit permits
performing the changing of the pallet. In order to perform this pallet change and the
priority function for the same tool in one program, it is necessary to specify the process
end unit before and after the unit concerned.
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5-3 Editing Function and Input Method of Priority Numbers

5-3-1 Input of priority numbers

The priority number is of two types: for prior machining and for subsequent machining, it is
entered by means of menu keys and numeric keys. The priority number is entered in ascending
order of the tool sequence.

(1) In creating mode, move the cursor to the item “No.”

UNo. UNIT DEPTH SRV-Z
2 FCE M LL 0. 5.

SNo. TooL NOM @ No. APRCH X
1 FCE M LL 100. A B - Cursor

= The message “"MACHINING PRIORITY No.?” is displayed and the menu changes as

follows.
MACHI NI NG PRI ORI TY No. ?
DELAY PRI. No. | PRI. No. PRI . No. | SUB PROG
PRI ORI TY CHANGE | Assian ALL ERAS | PROC END

(2) Enter the priority number.
There are the three following entry methods:

- Prior machining priority number
To be set by means of numeric keys. The number is displayed in yellow.

- Subsequent machining priority number
To be set by means of numeric keys after having reversed the display of DELAY
PRIORITY by selecting its menu key.
The priority number is displayed in reversed status.

- Without entry (ordinary machining)
The priority number is not entered.
Move the cursor to the following article.

= When the priority number is entered, the cursor moves to the following article.

SNo. TOOL NOM @ No. APRCH X
1 FCE M LL 100. A 1 |

Note 1. The prior machining and subsequent machining can receive a priority number from 1 to
99, respectively. Moreover, it is not always necessary to mark the priority of the
sequence numbers.

Note 2: It is possible to assign the same priority number or a different priority number to the
same tool, but it is impossible to assign the same priority number to different tools; this
will cause the alarm “420 SAME DATA EXISTS” to display.

Note 3: In order to cancel a priority number after it has been entered, move the cursor to the

Y/,
position concerned and press the data cancellation key .
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5-3-2  Assignment of priority numbers

This function is used to make the assignment of priority numbers entered for all the identical tools
in the same process.

[Menu selection] PRI. No. ASSIGN ( - DELAY PRIORITY)

(1) In creating mode, move the cursor to the item “No.”

UNo. UNI'T DEPTH SRV-Z
2 FCE M LL 0. 5.

SNo. TOOL NOW- @ No. APRCH- X
1 FCE M LL 100. A ] - Cursor

(2) Press the menu key PRI. No. ASSIGN.

= The display of PRI. No. ASSIGN is reversed and the message “MACHINING
PRIORITY No.?" is displayed in the message zone of the display.

(3) Enter the priority number by means of numeric keys.

Example: Entry of 2

Press the following keys:

- For subsequent machining, enter the intended number after having pressed the menu key
DELAY PRIORITY.

= The same priority number is assigned to all the identical tools in the process and the
cursor moves to the following article.

SNo. TOOL NOM @ No. APRCH- X
1 FCE M LL 100. A 2 |

UNo. UNI'T DEPTH SRV-Z
3 FCE M LL 0. 10.

SNo. TOOL NOM @ No. APRCH- X
1 FCE M LL 100. A 2

Note 1: This function is only useful for a program in the process of editing.
Note 2: Regardless of whether the priority number is entered or not, all the identical tools in the
process are marked with the same priority number.

7
Note 3: If the data cancellation key is pressed in operation (3) above, all the priority

CANCEL

numbers for the identical tools in the process will be erased.

5-3-3 Change of priority numbers

This function is used for changing the priority humber entered for all the identical tools in a
process.
[Menu selection] PRI. No. CHANGE ( - DELAY PRIORITY)

(1) In creating mode, move the cursor to the item “No.”

UNo. UNIT DEPTH SRV-Z
2 FCE M LL 0. 5.

SNo. TooL NOM @ No. APRCH- X
1 FCE M LL 100. A g -~ Cursor
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(2) Press the menu key PRI. No. CHANGE.

= The display of PRI. No. CHANGE is reversed and the message “MACHINING
PRIORITY No.?” is displayed in the message zone of the display.

(3) Enter the priority number by using numeric keys.

Example: Entryof 5

Press the following keys:

- For subsequent machining, press the menu key DELAY PRIORITY, and then enter the
intended number.

= The same priority number is assigned to all the identical tools in the process and the
cursor moves to the next item.

SNo. TOOL NOV+ @ No. APRCH- X

1 FCE M LL 100. A 5 I « Cursor
UNo. UNIT DEPTH SRV-Z

3 FCE M LL 0. 10.
SNo. TOOL NOW @ No. APRCH- X

1 FCE M LL 100. A 5

Note 1: This function is only useful for a program in the process of editing.

Note 2: Regardless of whether the priority number is entered or not, the same priority number
is assigned to all the identical tools in the process.

Note 3: In operation (3), pressing on the data cancellation key permits the deletion of all

the priority numbers for all the identical tools in the process.

5-3-4  Deletion of all the priority numbers

This function is used for deleting all the priority numbers contained in the process or in the
program.
[Menu selection] PRI. No. ALL ERAS

(1) In creating mode, move the cursor to the item “No.”

UNo. UNI'T DEPTH SRV-Z
2 FCE M LL 0. 5.

SNo. TOOL NOW @ No. APRCH- X
1 FCE M LL 100. A g - Cursor

(2) Press the menu key PRI No. ALL ERAS.

= The display of PRI. No. ALL ERAS is reversed and the message “ALL ERASE
<PROC:0, PROG:1>?" is displayed in the message zone of the screen.
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(3) By means of numeric keys, specify the zones to be deleted.

- Enter 1 to delete all the priority numbers contained in the program.

- Enter 0 to delete all the priority numbers contained in a process where the cursor is
located.

Example: Deletion of all the priority numbers contained in a program

Press the keys in the order of .

=> All the priority numbers in the specified zone are deleted.

SNo. TOOL NOV+ @ No. APRCH- X

1 FCE M LL 100. A B - Cursor
UNo. UNIT DEPTH SRV-Z

3 FCE M LL 0. 10.
SNo. TOOL NOW @ No. APRCH- X

1 FCE M LL 100. A

Note:  This function is only useful for a program in the process of editing.

5-3-5 How to use the SUB PROG PROC END function

When the priority number has been edited in the main program, it is necessary to perform the
same editing for the sub-program.
If in the process constituting the subject of the editing, there is a sub-program containing a
process delimitation unit (pallet changing unit or process end unit), press the menu key SUB
PROG PROC END in order to invert the display, which has the result that the sub-program is
treated the same as the process end unit.
Note: The editing function zone can be divided by the sub-program unit.
Even if the editing function is executed in delimited zone [1], this has no effect in the
zone [2], [3] and [4]. (See the next page.)
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Display of SUB PROG PROC END is not reversed.
Display of SUB PROG PROC END is reversed.
Main program
UNo. MAT TYPE INITIAL-Z ATC MODE MULTI MODE
0 CBN STL ONLY M LL. 50. 1 OFF
UNo. UNI'T ADD. WPC X Y th
1 WPC- 1 - 300. - 300. 0.
A A UNo. UNI'T DEPTH SRV-Z BTM
2 FCE M LL 0. 5. 1
SNo. TOOL NOM @  No. APRCH- X APRCH- Y TYPE ZFD
1 FCE MLL 100. A ? ? XBI *
FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y
1 SR 0. 0. 100. 100.
Process 1 UNo. UNI'T DA DEPTH CHVF -
3 DRI LLI NG 15. 15. 5.
SNo. TOOL NOM @ No. HOLE- ¢ HOLE- DEP PRE- DI A
[ 1 CTR- DR 20. 1 10. L 2 2
2 DRI LL 15. 2 15. 15. *
3 CHAMFER  20. 999. 0. 15. [2]
FI G PTN z X Y ANL AN2
Process 1 1 PT 0. 20. 20.
Y UNo. Sub-program v
A 4 i A
UNo. UNIT DA DEPTH CHWVF
5 DRI LLI NG 20. 20. 5.
Process 2 SNo. TOOL NOM @ No HOLE. @ HOLE-DEP  PRE-DI A
1 CTR- DR 20. 10. * * 3]
2 DRI LL 20. 20. 20. *
3 CHAMFER 20. 999. 0. 20.
[4] FI G PTN z X Y ANL AN2
1 PT 0. 60. 60.
UNo. UNIT CONTI . NUMBER ATC X Y Z 4 ANGLE A
\ \ 6 END 0 0
Sub-program
UNo. UNI'T DEPTH SRV-Z BTM
2 FCE M LL 0. 5. 1.
SNo. TOOL NOVt @ No. APRCH- X APRCH- Y TYPE ZFD
[2] 1 FCE MLL 100. A ? ? XBI *
FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y
1 SR 0. 0 100. 100.
— U'\?l?' Pallet change
UNo. UNI'T DA DEPTH CHWF
4 DRILLING  15. 15. 5.
SNo. TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DI A
3 1 CTR- DR 20. 2 10. * L 2
(3] 2 DRILL  15. 15. 15. S
3 CHAMFER  20. 999. 0. 15.
FI G PTN z X Y ANL AN2
1 PT 0. 20 20.
UNo. UNI'T CONTI . NUMBER ATC X Y Z 4 ANGLE
5 END 0 0
M3P359

Fig. 5-1 Sub-program unit = process end unit
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5-4

Relation between the Sub-program Unit and the Priority Machining Function

If one program contains a sub-program unit and the priority function for the same tool, the

machining order is as mentioned below.

Example: Entry of priority number for centering drill and chamfering cutter
UNo. MAT TYPE INITIAL-Z ATC MODE MULTI MODE
0 CBN STL ONLY M LL. 50. 1 OFF
UNo. UNIT ADD. WPC X Y th
1 WPC- 1 - 300. -300. 0.
UNo. UNIT DEPTH SRV-Z BTM
2 FCE MLL 0. 5. 1
SNo. TOOL NOM@ No. APRCH X APRCH Y TYPE ZFD
1 FCE MLL 100. A ? ? XBl *
FI G PTN P1X/ CX P1Y/ CY P3X/ R P3Y
1 SR 0. 0. 100. 100.
Machining order UNo. UNIT DA DEPTH CHVF
3 DRI LLI NG 15. 15. 5.
_ SNo. TOOL NOM @  No. HOLE- ¢ HOLE-DEP  PRE-DI A
> 1 CTR- DR 20. 10. * *
> 2 DRI LL 15. . 15. *
3 CHAMFER  20. 999. 0. 15.
FI G PTN z X Y ANL AN2
L/ 1 PT 0. 0. 20 * *
4 Sub-program
v - UNo. UNIT DI A DEPT CHWVF
Centering drill 5 DRI LLI NG 20. 20. 5.
No. 1 SNo. TOOL  NOM ¢ HOLE- HOLE-DEP  PRE-DI A
1 No. 10. . .
v 2 CTR-DR  20. 20. 20. *
: 3 DRILL  20. ] 999. 0. 20.
Drill No. CHAMFER 20.
A FIG PTN z X AN2
Chamf. cutter 1 PT 0. 60. 60.
No. [1] UNo. UNIT CONTI . NUMBER A Y Z 4 ANGLE
6 END 0 0 Prior
Priority / machining: 1
Sub-program number) Subsequent
\ machining: [1]
> Centering drill Sub_program
* No. 1
- UNo. UNIT DA DEPTH CHVF
Centering drill | Drill No. DRI LLI NG 15. 5. 5.
No. 1 * SNo. TOOL NOMg@  No. E- ¢ HOLE- DEP PRE- DI A
> 1 CTRDR 20. 21”7 10. * *
Drill No. Ch"’:\lmf' Cluner 2  DRILL 15 15. 15. .
o.[1] 3 CHAVFER 999. 0. 15,
4 Y 20.
] | Chamfering cutter No. [1] | FllG P';EFN OZ 2)8 2\6 ANL AN2
UNo. UNIT CONTI. NUMBER ATC X Y Z 4 ANGLE
End 5 END 0 0
M3P360

In the process of priority machining search, the sub-program unit is executed as follows:

- In the case where sub-program is a MAZATROL program, the sub-program unit is always
executed. (The machinings specified in the sub-program are executed in the numeric order of
the priority numbers.)

- In the case where sub-program is an EIA/ISO program, the sub-program unit is only executed
once at the time of ordinary machining.
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5-5 Relation between the Index Unit and Priority Machining Function

When the machining is performed controlling the machining angle on the indexing table (indexed
by B- or M-code), the NC rotating table or the tilting table, it is possible to combine the priority
function for the same tool and the index unit, which contributes to the reduction of machining
time.

Example: Priority number assigned to centering drill, drill and chamfering cutter

Prior machin'&qg priority No.: 1, 2
| Indexing 0° ot | UNo. UNIT TURN PCS Y... ANGLE
6 I NDEX 0
v v UNo. UNIT
. . 7 DRILLING
| Centering drill No. 1 | | Drill No. 4 | SN, ToOL HOLE-
1 CTR- DR 10.
A 2 DRI LL 30.
A | Chamfering cutter No. 5 | 3 CHAMFER 999.
FIG PTN Y
] v 1 PT 100.
| Indexing 180° | | Indexing 180° | UNo. UNIT RN POS Y... ANGLE
8 I NDEX 180
UNo. UNIT
\/ 9 DRILLING
| Centering drill No. 2 | SNo. TOOL HOLE- @
| Chamfering cutter No. 6 | 1 CTR- DR 10.
2 DRI LL 30.
\
| Drill No. 3 | 3 CHAMFER 999.
o FIG PN Y
1 PT 100.
Y v UNo. UNIT ATC X
| End 10  END 0 0
M3P361

At the time of the execution of this program, the machining order is as follows:

Workpiece positioned at Workpiece positioned at
indexing angle of 0° indexing angle of 180°
; vl

7
Centering drill -[1]
Drill -[4]
Chamf. cutter -[5]

Centering drill -[2]
Drill -[3]
Chamf. cutter -[6]

M3P362
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5-6

Relation between the M-Code Unit and the Priority Machining Function

The machining order differs as follows, according to whether the M-code unit contains the priority
code for the same tool or not.

Without priority No.| | With priority No.

@‘

I
End

Y
End

The M-code unit is
executed only once
in conformity with
the priority No.

In the process of the
search for the priority
No., the M-code unit
is executed each
time it is read.

UNo. MAT TYPE I NI TI AL- Z ATC MODE MULTI MODE
0 CBN STL ONLY M LL. 50. 1 OFF
UNo. UNIT ADD. WPC X Y th
1 WPC- 1 - 300. - 300. 0.
UNo. UNIT DEPTH SRV-Z BTM
2 FCE MLL 0. 5. 1.
SNo. TOOL NOM @  No. APRCH X APRCH Y TYPE ZFD
1 FCE MLL 100. A 1 ? ? XBI *
FIG PTN P1X/ CX P1Y/ P3X/ R P3Y
1 SQR 0. 0. 100. 100.
U’\g' M-code unit
UNo. UNIT DA DEPTH CHVF
4  DRILLING 15. 15. 5.
SNo. TOOL NOM @ No. HOLE-¢@ HOLE-DEP PRE-DI A
1 CTR-DR 20. 2 10. L 4 *
2 DRI LL 15. 15. 15. *
3 CHAMFER 20. 999. 0. 15.
FIG PTN Z X Y AN AN2
1 PT 0. 20. 20.
UNo. UNI'T DA DEPTH CHVF
5 DRILLING 20. 20. 5.
SNo. TOOL NOMt @ No. HOLE- @ HOLE- DEP. PRE-D A
1 CTR-DR 20. 2 10. L 4 *
2 DRI LL 20. 20. 20. 2
3 CHAMFER 20. 999. 0. 20.
FIG PTN Z X Y ANL AN2
1 PT 0. 60. 60.
UNo. UNI'T CONTI . NUVBER ATC X Y Z 4 ANGE
6 END 0 0

M3P363
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5-7 Relation between Multi-workpiece Machining and the Priority Machining
Function

If the multi-workpiece machining process and same-priority-numbered tool data are set both in
one program, the order of machining is assigned by the parameter F71.

Parameter F71 = 0: Priority machining is performed workpiece by workpiece.
1: Priority machining is performed on all the workpiece.

Example: Assigning the priority number to centering drills

Workpiece of offset No. 2
UNo. MAT TYPE INITIAL-Z ATC
0 CST IRN ONLY MLL. 50.
OFS X Y O
1 0 100
2 0 200 O
UNo. UNI T DA DEPTH
1 DRILLING 10. 20.
SNo.  TOOL NOM @ No. HOLE-@
1 CTR- DR 20. Workpiece of offset No. 1
2 DRI LL 15.
FI G PTN 4 X Y
1 PT 0. 15. 15.
UNo.  UNIT DI A DEPTH
2 DRILLING 20. 20.
SNo.  TOOL NOM @ No. HOLE- @
1 CIRDR 20.
2 DRI LL 20.
FI G PTN 4 X Y
1 PT 0.
U'\?l?' Lljzl\,l\llg OO\(I)TI ' NU’\(/)BER Dr?ll?ng ?n the un?t No. 2
Drilling in the unit No. 1

@ —¢7 Machine zero point

o
o[

M3P364
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COORDINATES MEASUREMENT FUNCTION |§|

6 COORDINATES MEASUREMENT FUNCTION

The coordinate measurement function is intended for measuring the fundamental coordinates by
using a measuring device (feeler or centering bar) or a tool like an end mill.

(1) Case of use of a centering bar (2) Case of use of an end mill, etc.

J Measure-
«{ ment
surface

Measurement
surface

Measuremeni":._
surface :

On X- or Y-axis On Z-axis
NM210-00549

6-1 Method of Measurement of Coordinates by TEACH Function

On the basis of the position of the tool edge or the edge of a measuring device in contact with the
workpiece to be machined, the fundamental coordinates can be calculated and recorded in the
fundamental coordinates unit.

(1) In ATC mode, mount the measuring device or the tool on the spindle.

(2) Press the display selector key (key located to the left of the menu keys) to display the menu
related to the display.

(8) Pressing the menu key PROGRAM.

(4) Press the menu key WPC MSR.
= The following menu will be displayed.

+X
SENSOR

-X
SENSOR

+Y
SENSOR

-Y
SENSOR

-Z

TEACH
SENSOR

+Z
SENSOR

WeC
SEARCH
(5) Pressing the menu key WPC SEARCH selects the WPC unit (fundamental coordinates

system unit) in which the measured fundamental coordinates are recorded.

(6) Press the input key.
= The cursor is moved to the article X of the WPC unit.

UNo. UNIT ADD. WPC X Y
2 WPC- 0 |
Note:  If a plane definition unit exists, the cursor will move to the article X of the plane

definition unit, instead X of the WPC unit.

SNo. WORK No.  ADD. WPC X Y
1 100 ]

(7) Make the spindle turn.

H736P2F010E 6-1



|§| COORDINATES MEASUREMENT FUNCTION

(8) Move the spindle.

Go to manual mode and put the tool in contact with the surface of the workpiece to be
measured by the manual pulse handle.

S

/

X- or Y-axis Z-axis
M3P365
Fig. 6-1 Tool in contact with the surface
(9) Press the menu key TEACH.
WPC TEAC +7 +X -X +Y -y -z ’
SEARCH SENSOR | SENSOR | SENSOR | SENSOR | SENSOR | SENSOR

= The display of TEACH is reversed.

(10) Enter the coordinate of the workpiece zero-point viewed from the center of the tool by
means of numeric keys.

<For a radial direction>

Set the radial coordinate of the workpiece origin when seen from the tool center.

10-mm diameter +Y

oA e

HEE
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COORDINATES MEASUREMENT FUNCTION |§|

<For an axial direction>

Set the axial coordinate of the workpiece zero-point when seen from the tool nose. The
system, after making reference to the tool length data included in the tool data,
automatically calculates the fundamental coordinates.

-Z & +Z

E DE0OE]

A

20

(11) The fundamental coordinate is thus automatically calculated and recorded in the WPC unit.

UNo. UNI'T ADD. WPC X Y
2 WPC- 0 - 210. |

(12) Repeat the above-indicated operations to record the fundamental coordinates on the other
axes.

Note: During execution of WPC units or plane definition sequences, the system
searches only for the data present at after the cursor position. Also, the alarm
message “407 DESIGNATED DATA NOT FOUND” will be displayed if the cursor
position is not followed by a WPC unit.

SNo. WORK No.  ADD. WPC X Y
1 100 1

6-3



|§| COORDINATES MEASUREMENT FUNCTION

Setting tool nose position strage data for each of the planes to be machined (in the table below,
axis names are for machine coordinates)

10-mm diameter
end mill

> DEE

X (WPC-X)

Y (WPC-Y)

HDEE

|
. +Z
|
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6-2 Method of Measurement of Coordinates by MDI-MMS

The use of the feeler permits automatic calculation of the fundamental coordinates and recording
thereof in the WPC unit.

@)
)

3
4

®)

(6)

@)

8
©)

In ATC mode, mount the feeler on the spindle.

Press the display selector key (key located to left of the menu keys) to display the menu
related to the display.

Press the menu key PROGRAM.

Pressing the menu key WPC MSR displays the coordinates measurement menu.

WpC
SEARCH

+X
SENSOR

-X
SENSCR

+Y
SENSOR

-Y
SENSCR

-Z

TEACH
SENSCR

+Z
SENSCR

Pressing the menu key WPC SEARCH selects the WPC unit in which are recorded the
measured fundamental coordinates.

Press the input key .

=>» The cursor is moved to the item X of the WPC unit.

UNo. UNIT  ADD. WC X \ th z
2 WPG- 0 |
Move the spindle.

Go to manual mode and by using the manual pulse handle, bring the feeler point to a point
close to the surface to be measured.

Note: Do not put the feeler point in contact with the surface to be measured.

- The position in which the feeler point is stopped is the measurement start point.

Press the MDI run key to go to MDI mode.

Press the menu selector key (key located to the right of the menu keys) to display the menu
containing WPC SEARCH.

+X
SENSOR

-X
SENSOR

+Y
SENSOR

-Y
SENSOR

-Z

TEACH
SENSOR

+Z
SENSOR

WPC
SEARCH

(10) Select the measurement direction by means of the corresponding menu key.

Sensor +X M

* Sensor —Z
ﬁ Sensor —X

-

'

Sensor =Y

Coordinate measurement with MDI-MMS is available for both the side and the top.
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|§| COORDINATES MEASUREMENT FUNCTION

(11) Enter the coordinate of the face with which the feeler point comes into contact
(measurement surface) in the workpiece coordinates system.

Example: Entry of 20

Press the keys @ and in this order.

(12) Press the start button.

= The feeler moves slowly at skip speed and after its point comes into contact with the
surface to be measured, the feeler returns to the measurement start point at rapid
feed.

- Thus, the fundamental coordinate is automatically calculated and displayed.

UNo. UNI' T ADD. WPC X Y th Z 4
2 WPC- 0 220. |

Note: The fundamental coordinates will not be accurately measured if MDI-MMS is
performed with the NC unit not containing the correction data based on tool length
measurement with a touch sensor and on calibration measurement with a feeler.

6-6 E
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7 BARRIER INFORMATION DATA CREATION

7-1 BARRIER INFORMATION Display

On the BARRIER INFORMATION display, set the data related to chuck barriers, jaw and
tailstock barriers. Setting the data validates the barriers to prevent tools from interfering with the
chucks, jaw and tailstock. The data can also be used for tool path displaying on the TOOL PATH
CHECK display.

(1) Setthe cursor on the common unit data.

4 I
UNo. MAT TYPE OD- MAX ID-MN LENGTH WORK FACE ATC MODE RPM
[ o m m m m m m mn m |
UNo. UNI'T CB-DIA CB-DEP CHW BTM DA DEPTH
2 RGH CBOR [m [m [m [m m m
SNo.| TOOL NOM @ No. HOLE-¢@ HOLE-DEP PRE-DIA PPR-DEP RGH DEPTH GSP FR M M
1 [m m m [m m m m m [m M m o
— Place the cursor at this line.

(2) Press the menu selector key, and then press the menu key BARRIER INFORM.

Pressing the menu key BARRIER INFORM makes the BARRIER INFORMATION display
of the unit which was designated at step (1) above.

H736P2G010E 7-1
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Display items differ according to the particular specifications of the machine.

For a machine having a tailstock

@ MAZATROL : 1212
File ‘Window Help

TLIL BAREIER [INVALID

TLIL ¢ { [INTUSED

| [Tps 0 |z002/02/26 |20:19:03

BAR. INF. BAR,. INF.
END CANCEL
For a machine having a No. 2 turning spindle
Bl MAZATROL - 1212

File ‘Window Help
ID-MIN
o.

LE
1

[Tps 0 |2002/02/26 |20:20:24

|

BAR. INF.
END

BAR. INF.
CANCEL

~ Common data line

Barrier
information data

D736P0132E

~ Common data line

Barrier
information data

D736P0133E

Only main turning spindle data is displayed for a machine not having a tailstock or a No. 2 turning

spindle.
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<Display data description>

No. Item Unit Data description

[1] | CHUCK — Identification of whether or not the chuck barrier is effective

[2] | JAW No. — Number of the jaw to be used

[38] | GRIP DIA mm (inch) | Diameter of that part of the workpiece that is to be chucked

[4] | TALL BARRI ER — Identification of whether or not the tailstock barrier is effective

[5] | TAIL STOCK — Identification of whether or not the tailstock is to be used

[6] | REF. TOT/S mm (inch) | Distance from the reference workpiece zero-point to the end of the tailstock

*

These items are valid only for MAZATROL programs.
Refer to the description of parameters BA4, BA16 to BA18, BA39 to BA41 and BA125 given in the Parameter
List for the barrier function applied to EIA/ISO programs.

(3) Setthe data in indicated item or change the data displayed in indicated item.

- On common unit line above, the data cannot be changed on the BARRIER
INFORMATION display.

Note 1: The following menu is displayed while the BARRIER INFORMATION display remains
on the screen:

Pressing the menu key BAR. INF. END calls up the PROGRAM display anew.

Note 2: Setting or changing barrier information data displays “+" mark on the left side of the
common unit number on the PROGRAM display.
For units whose barrier information data has been set or changed, one more blocks of
program memory will be used.

BAR. | NF.
END

BAR. | NF.
CANCEL

O CSTIRN M LL&TURN. 100. 0. 120. 1. 1 3000

UNo. MAT TYPE - MAX ID-MN LENGTH WORK FACE ATC MODE RPM }

Note 3: Carry out the following procedure to cancel the entire barrier information data that has
been set (or changed).

1) Press the menu key BAR. INF. CANCEL.

2) Set*“-9999.”
The entire current barrier information data is cancelled and initial barrier
information data is displayed on the BARRIER INFORMATION display. Also, the
+ mark on the PROGRAM display is deleted.



BARRIER INFORMATION DATA CREATION

7-2

1.

Barrier Information Data Registration

Data registration

The following data can be registered on the BARRIER INFORMATION display:

For the machine with the No. 2 spindle, set the data of the No. 1 spindle or the No. 2 spindle in
the SPDL 1 or SPDL 2 group, respectively.

(1) Place the cursor on the data item CHUCK.

- Press the cursor key to call the cursor on the display. Then, move the cursor to the
position CHUCK.

(2) Specify whether or not the chuck barriers are to be made effective.

- Pressing the menu key VALID validates the chuck barriers.

- Pressing the menu key INVALID invalidates the chuck barriers.

- After a menu key has pressed, the cursor will move to the data item JAW No.
(3) Setthe number of the jaw to be used.

- To check jaw numbers, press the menu key CHUCK JAW DATA to display the CHUCK
JAW DATA display.

- Set 0 if the collet chuck is to be used.
- After data has been set, the cursor will move to the data item GRIP DIA.
Note: Data can be entered with a jaw name by setting up “1” at bit 2 of parameter TC142.

(4) Setthe diameter of that section of the workpiece that is to be chucked.

Outer jaw Inner jaw
—]

A A

| 0 @50
| v

Workpiece —
@ —_ @ Workpiece
Input “50.” Input “50.”
T3S018

- Input 0O if the collet chuck is to be used.
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Chuck shape data and chuck barriers:
The shape data of the chuck is registered in parameters BA1 through BA3.

»
]

BAL: Chuck O.D.
BA2: Chuck width

BA3: Chuck I.D.

|
g

BA2

T3S019

The shape data of chuck of the No. 2 spindle side is registered in parameters BA5
through BA7Y.

»l
g}

BA5: Chuck O.B.

BAG6: Chuck width

BA7: Chuck I.D.

|
I

BAG6

For three-jaw chucks, the chuck barriers are automatically arranged slightly outside the
chucks or jaws. In that case, they are arranged according to the following three factors:

- Chuck shape data within the parameters mentioned above

- Jaw shape data registered in the CHUCK JAW DATA display (Dimensions of the
section A through D)

- Workpiece-chucking diameter data set on the BARRIER INFORMATION display.

The position where the tool stops in barrier differs according to the selected feed rate
or other factors. In general, the time where the tool stops in barrier area delays as the
feed rate increases.
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[When using the outer jaw]

BA2 A

, A BA6

B
= hig S
BA1 [ e
- —— e — BA3 - —-—.— _._.d_.. —— . dd_ ] -BA7--—-—-—- BAS
I 4 I ppiicinie. isininiisisinimisininiieisini

l Workpiece ‘

d : Workpiece-chucking diameter

......... : Chuck barrier

[When using the inner jaw]

BA2 A Workpiece
__t .__..F—:‘B
) c
3 |
BAl * d d EEE S BA5S
S S ——— BA3 4. — —-—- —_———— —_——————— —-—--BA7-—-—- —
| v |
A
..... i A
v .

J

d : Workpiece-chucking diameter

......... : Chuck barrier

For the collet chuck, the chuck barriers are only arranged according to the chuck shape
data registered in the above-mentioned parameters.

BA2
l——» BAG6
_ o E——
A
Workpiece Workpiece
/
BA1l 7 & A BA5
————— e ——— e — — -I-BA3—-—-— —-—--BA7-+{————————-
h 4 A 4
ye— % T
--------- : Chuck barrier
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2.

Setting data related to tailstock barriers

(1) Place the cursor on the data item TAIL BARRIER.

- Press the cursor key to call the cursor on the display. Then, move the cursor to the
position shown below:

TAIl BARR ER [INVALID ]
TAIL STOCK  [UNUSED ]
REF.TOT/S [ ]

(2) Specify whether or not the tailstock barriers are to be validated.
- Pressing the menu key VALID validates the tailstock barriers.
- Pressing the menu key INVALID invalidates the tailstock barriers.

= After data has been set, the cursor will move to the data item TAIL STOCK.
(In the data item TAIL BARRIER, INVALID is preset as its initial value. To validate the
tailstock barriers, therefore, call the cursor on the display and move it to the data item
TAIL STOCK.)

(3) Specify whether or not the tailstock is to be used.
- Press the menu key USE if the tailstock is to be used when executing the program.
- Press the menu key UNUSE if the tailstock is not to be used when executing the program.

= If USE has been set, the cursor will move to the data item QUILL EXT.
= If UNUSE has been set, the cursor will move to the data item REF. TO T/S.

(4) Setthe projection length of the tail spindle.

- Using the data keys, specify the projection length shown in the figure below. Then, press
the input key.

Tail spindle

Workpiece

Tail head \

QUILL EXT. Tail body

T3S023
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(5) Setthe Z-coordinate of the tailstock end with respect to the reference workpiece zero-point.

- Set the data using the TEACH function.
For details for the data setting procedure, see <Setting the end Z-coordinate> below.

Tailstock

Y

REF. TO T/S

T3S024

<Setting the end Z-coordinate>
(1) Index atool which has already been set.

(2) Bring the nose of the tool into contact with the end of the tailstock.

- Move the X-axis and the Z-axis under manual operation until the tool nose has touched

\

the end of the tailstock.

T3S025

(3) Place the cursor on the data item REF. TO T/S.

= The message “T/S BARRIER SET <TEACH>?" will be displayed.
(4) Press the menu key TEACH.

= The TEACH will assume a reverse dispaly status.
(5) Press the input key.

= The data will be registered in the data item REF. TO T/S automatically and the reverse
display status of the TEACH will be cleared.
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Note:  Tailstock shape data and tailstock barriers:
Tailstock shape data is pre-registered in parameter BA8 through BA15.

Workpi BAS8: O.D. of the tail body
orkpiece I BA9: Length of the tail body

I L BA10: O.D. of the tail spindle
- BA11: Profection length with the

1 tail spindle resting at its
_{____ A N S o backward stroke end
BA14 BA12 BA10 BA8 BA12: O.D. of the tail head
BA13: Length of the tail head
B,IA15 T Ié'—— BA14: Taper angle of the tail head
l h 4 BA15: Infeed diameter of the tail

head

T3S026

Tailstock barriers will be arranged slightly outside the tailstock according to the
tailstock shape data pre-registered in the above parameters (BA11 excluded), and the
data set in the data item QUILL EXT. and REF. TO T/S on the BARRIER
INFORMATION display.

Example: Arrangement of the tailstock barriers

Reference -
machine
zero-point

A

| : Projection length of the tail spindle
Z : Z-coordinate of the tailstock end
-------- : Tailstock barrier

T3S027
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-NOTE -
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8 TPC DATA CREATION

8-1 Setting Tool Path Control (TPC) Data

Tool path control (TPC) data can be set for each unit of the program. The TPC data consists of
data items used to adjust tool paths and relay points.

Tool paths are automatically created using the data that has been set on the PROGRAM display,
and the data that has been set in various parameters. The TPC data is intended to allow unit-
by-unit modification of the tool paths that have thus been created, and thus to remove
unnecessary paths or prevent interference.

The TPC data, therefore, does not always need to be set to perform machining operations.

The TPC data cannot be set for the following units:

- Common unit

- M-code unit

- Fundamental coordinates system unit (WPC)

- Fundamental coordinate shifting unit (WPC SHIFT)
- Auxiliary coordinates system unit (OFFSET)

- End unit

- Sub-program unit

- Pallet changing unit

- Index unit

- Process end unit

- Three-dimensional surface machining unit (3-D)
- Materials shape unit

- Head selection unit

(1) Setthe cursor on the unit data where the TPC data is to be set.
Example: If the TPC data is to be set for the RGH CBOR unit

a )
UNo. NMAT TYPE INTIAL-Z ATC MODE MJTI MODE PITCH X PI TCH Y
0 O [m 1 m [m [m [m
UNo. UNIT CB-DIA  CB-DEP CHW BTM DA DEPTH
2 RGH CBOR 0 0 il il il o
SNo./' TOOL NOM @ No. HOLE- @ HOLE-DEP PRE-DIA PPR-DEP RGH DEPTH CGSP FR M M
1 [ i 1 [ i m 1 i [ M M
— Place the cursor at this line.

H736P2H010E 8-1
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(2) Press the menu selector key, and then press the menu key TPC.

Pressing the menu key TPC makes the TPC display of the unit which was designated at

step (1) above.
Bl MAZATROL : 20
File ‘Window Help

-:_I:-lII-IF EIH - A

b i ; _ > B (TPC data)

11111001 oooo01111

LY POINT [AUTO] SCAPE RELAY POINT [AUTO]
¥ 7 o T

* C (TPC data)

l_"rps 0 |2002/02/26 |20:22:21
|

TPC TPC

END CANCEL D736P0137E

(3) Setthe data in indicated item or change the data displayed in indicated item.

- Online A above, unit data that was set on the PROGRAM display will be displayed as it is.
The data cannot be changed on the TPC display.

- Data that is preset in related parameters will be displayed in the area B shown above.
Parameters denoting the distance are usually preset in 0.1 mm (0.01 inch) steps, but on
the TPC display, they will be displayed in 1 mm (1 inch) steps.

Example: Data preset in parameter D42: 50 (in 0.1 mm steps)
!
D42 data displayed on the TPC display: 5.0 (in 1 mm steps)

Data being displayed at these items can be changed to any other data.
If changes are made to the data, the corresponding unit will have its parameter settings
overriden with the new data.
The parameter settings will not change even if the displayed data is changed on the TPC
display.

- The area C shown above can be filled with data as required.
To specify relay points for the tool approach or escape (return) path, first move the cursor
to the item [AUTO] of the required data section, and then press the menu key MANUAL.
The item marked with the cursor will change over to [MANU] and you can set required
data for the relay points.

- See the next section for the contents of each TPC data.

8-2



TPC DATA CREATION I:I

Note 1: The following menu is displayed while the TPC display remains on the screen:

TPC TPC
END CANCEL

Pressing the menu key TPC END calls up the PROGRAM display anew.
Note 2: Setting or changing TPC data displays “+” mark on the left side of the
corresponding unit number.

For units whose TPC data has been set or changed, maximum three more blocks
of program memory will be used.

If TPC data has not ben set: If TPC data has been set for unit No. 2:
UNo. VAT TYPE INITIAL-Z UNo. VAT TYPE INITIAL-Z
0 in ONLY M LL. [m 0 ini ONLY M LL. il
UNo. UNIT CB-DIA CB-DEP CHWF UNo. UNIT CB-DIA CB-DEP  CHWF
1 RGH CBOR [ [m m 1 RGH CBOR I il ini
SNo. TOOL NOM@ No HOLE-@ HOLE-DEP SNo. TOOL NOM@ No. HOLE-¢ HOLE- DEP
1 m ini . m m 1 m m m ini
FIG PTN z X Y FIG PTN z X Y
1 ini il il ini 1 m il [ m
UNo. UNIT CB-DIA CB-DEP CHWF UNo. UNIT CB-DIA CB-DEP CHWF
2 RGHCBOR [m m ,9 2 RGH CBCR il [m m
SNo. TOOL NOM@ No. HOLE-¢ HOLE-DEP mark SNo. TOOL NOVt@ No. HOLE-¢@ HOLE- DEP
1 m ini m m 1 m m ini m
FIG PTN z X Y FIG PTN z X Y
1 ini il il ini 1 m il [ m

Note 3: Carry out the following procedure to cancel the entire TPC data that has been set
(or changed).

1) Press the menu key TPC CANCEL.

2) Set*“-9999."
The entire current TPC data is cancelled and initial TPC data is displayed on the
TPC display. Also, the + mark on the PROGRAM display is deleted.
This procedure, of course, only cancels the TPC data for the respective unit.

8-3



I:I TPC DATA CREATION

8-2 Description of Each TPC Data Item

File ‘window Help

CHNF EBTH DEPTH (a)

50,

Lol Loz
11iii1001 aoooii1il

ELLY POINT [ALUTO]

7

©
Ml |tPs 0 2002/02/26 [20:22:21
— [p 100 0 ”7
TEC TEC
END CANCEL
D936P0140E

(&) Unit data for which the TPC display is called up. The data cannot be changed with the TPC
data displayed on the screen.

(b) The addresses of related parameters and the data that have been set on the PARAMETER
display are displayed according to the particular type of unit. Modification of the data allows
the machine to be correspondingly operated only during that unit. The data settings on the
PARAMETER display, however, will not change by their modification on the TPC display.
Refer to the separate Parameter List for details of parameter data.

Parameters denoting the distance are usually set in 0.1 mm (or 0.01 in.) steps, but they will
be displayed here in 1 mm (or 1 in.) steps.
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(c) Use this section to modify the approach path so that interference does not occur.
To modify the path, first set the cursor at [AUTO] of the required section and then press the
menu key MANUAL, to display [MANU]. Finally enter the coordinates of the relay points on
three lines (1, 2 and 3) in the desired order of relaying.

P2 (P2x, P2y, P22) Tool change position

P3 (Pax, Pay, P3z)
P1 (P1x, P1y, P12)
Initial point

Machining start point

Workpiece

For approaching path from the tool change position through relay points P,, P, and P; to the
machining start point, as shown above, set data as follows:

APPROACH RELAY POINT [MANU]

X Y Z
1 Pix Py P Path through P,
2 Py Py P Path through P,
3 Pax Py Pgzen Path through P,

Specify the position using the program coordinates system.

(d) Use this section to modify the escape path so that interference does not occur.
Refer to the description in (c) for details on data setting.

P, (P2 P2y, P2%) Tool change position

P.' (P1'x, Piy, P1%2)
P3' (Ps'x, P3'y, P3'2)

Initial point

Machining start point

Workpiece

ESCAPE RELAY POINT [MANU]

X Y 4
1 Pix Piy Pigo Path through P/’
2 Pylx P)y Pz Path through P’
3 Pox Py Pz Path through Py’

Specify the position using the program coordinates system.
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9 BACKGROUND PROGRAMMING

For the purpose of more efficient programming, M640M Pro permits preparing a program even
during automatic operation. This function is called Background programming.

The workpiece number of the program to be executed is entered in the POSITION display while
the workpiece No. of the program to be created or to be edited is entered in the PROGRAM

display.
AAAA ( ) Ooono ( )
POSITION display <:> PROGRAM display
Program for automatic operation Program to be displayed and edited
M3P379

Note 1: It is possible that the displayed workpiece number on the POSITION display does not
coincide with that on the PROGRAM display.
Therefore, perform the operation after confirmation of the workpiece number presented
actually on the display.

Note 2: The program in the process of automatic operation and its sub-program can not be
edited.
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10 CASE OF APPEARANCE OF ALARM

1. Alarm display

Alarm is displayed either in red or blue.

Red ..o Lights up in the event of machine failure.
BlU€....ovieieiiiiiiiieeeeee e Lights up if erroneous operations are carried out during creating
or editing a program.

2. Clearing alarm

When the alarm is displayed during creating and editing the program, clear it by the following
procedure.
(1) Check the alarm number and message in the alarm display section of the screen.

(2) Refer to the Alarm List for M640M Pro or Alarm list in the Maintenance Manual of the
machine and eliminate the cause of the alarm by referring to the alarm No., alarm message,
cause of the alarm and action to be taken to eliminate the cause.

(8) Clear the alarm display with either the clear key or the reset key .

Red . Clear the display with the reset key.
Blue ... Clear the display with the clear key.

Note:  While background programming is done in the automatic operation mode, pressing the
reset key in order to cancel an alarm also has the effect of returning the automatic
operation to the initial status.

H736P2K010E 10-1
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11 THREE-DIGIT G-FORMAT

11-1 Outline

The three-digit G-format is a format of expressing MAZATROL program data and other NC data.
The various types of data within the NC unit are each assigned to a specific “three-digit G +
address + data” set. Use of the data input/output functions based on the three-digit G-format
allows the NC-stored data to be managed under the same environment as those of EIA/ISO
programs.

Data that have been output to external units in the three-digit G-format can be edited using a
personal computer, and if the edited data are restored into the NC unit, the corresponding
original data within the NC unit will be auto-modified according to the required edition.

11-2 Detailed Description

1. MAZATROL program data

- Unit data have an assigned specific three-digit G-code for each unit.

- Tool sequence data succeed the block of the three-digit G-code of the unit data and are
positioned between code G424, which denotes the beginning of the sequence data, and code
G425, which denotes the end of the sequence data.

- The shape data, if present, succeed the block of the three-digit G-code of sequence data and
are positioned between code G420, which denotes the beginning of the shape data, and code
G421, which denotes the end of the shape data.

- The TPC data including the barrier information, if present, succeed the block of the three-digit
G-code of the unit data and are positioned between code G422, which denotes the beginning
of TPC data, and code G423, which denotes the end of TPC data.

- The order of output of the machining program data is predetermined. That is, unit data, TPC
data (barrier information included), sequence data and shape data are output in that order. Do
not change the order.

- The output data of machining programs may include additional lower digits which are not
displayed on the screen. This is the case, for example, with the values of approach point or
crossing point which are automatically calculated and internally used by the NC unit. Such data
should not therefore be modified with respect to the displayed data.

Example:

SNo. TOOL NOMt @ No. APRCH- X

Displayed data
1 END MLL 10.A 1.234

G Output data

N1T15D10. S1 X&1.2345 Y&2.3455 ~

4\ 4\ Output longer by one digit than displayed.

2. Data on the TOOL OFFSET, TOOL DATA, TOOL FILE, PARAMETER, MACRO VARIABLE,
CUTTING COND. and WORK OFFSET displays, etc.

H736P2L010E

- The code G10 is used to input/output the above data.

The codes for data identification are listed up and described in detail on the following pages.
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11-3 Three-digit G-format of MAZATROL Program

1.

Program number and program name

In the three-digit G-format input/output of MAZATROL programs, the number and name of a
program is described in the following format:

(Without program name)

EOB Program No. EOB Description in EOB | EOR
099999999 3-digit G-format %

~
Identifier

(With program name)

Description
ECB Program No. ECB . . ECB| ECR

([M[G|3|[—H2|4(1]: Program name |) in 3-digit
099999999 %

G-format

. ]
v
Identifier

- Program number
The program number is assigned following “O.”
Program numbers are output in eight digits (normal setting; Nos. 1 to 99999999) or four digits
(Nos. 1 to 9999) according to the setting of the related parameter. The distinction in the
number of digits must be observed even in the designation of the program to be output. An
error will result if an illegal program number is designated.

- ldentifier
The code “(MG3-241)" succeeding the program number identifies a MAZATROL program
described in the three-digit G-format of the M640M Pro.

- Program name
The program name is assigned in the parentheses with the identifier separated by a colon.
The maximum available number of characters is usually 48 for naming a program stored in the
NC memory.
An excess in characters will be given away.
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THREE-DIGIT G-FORMAT

11

2.

Unit
- Common unit (ONLY MILL.) G300
UNo. MAT TYPE INITIAL-Z [ ATC MODE MULTI MODE [ MULTI FLAG| PITCH-X | PITCH-Y
u () |[D z A B c X Y
0: ONLY MILL. 1: OFF
2:5[2
3: OFFSET TYPE
- Common unit (MILL & TURN.) G300
UNo.. | MAT TYPE OD-MAX ID-MIN LENGTH WORK FACE | ATC MODE RPM
u () |[D X I z C A S
1: MILL&TURN.
- Fundamental coordinates system unit G379
Tuming spindle | o, lololul o |
UNo. | WPCNo. | iion center flag ADD.WPC X|Y|th z
u A C B X |y [E |z
0: Not turning center | 1 - 6: G54 - G59
1: Turning center 7-16:A-K
17 - 64: G54.1P1 - G54.1P48
________ 4 (Rotational axis) 5 6
/4 (Linear axis)
J/iL F K
- Auxiliary coordinates system unit G380
UNo. | U(X) | V(Y) | D(th) | W(2Z)
U X Y D z
- End unit G301
4(Rotational axis)
UNo. | CONTI. | NUMBER | ATC X Y z J4(Linear axis) 5 6 ANGLE DIR.
U B C A X Y Zz J/iL F K D E
0: CW
1: CCW
2: NEAR DIR.
- Sub-program unit G303
UNo.[ WORK No. $ | REPEAT Measurement flag $ V:
u w V|L F 0-9 | Unitskip (0-9)
0: Sub program contains no —1 - —4 | Multi-workpiece machining (A - D)

measurement

1: Sub program contains

measurement
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- Manual program mode unit G305

UNo. TOOL Tool shape Ngx;}ggfsr?zig?l ID code | Priority No. . ' '
For nominal diameter of taps and taps for
U T &T D S P : turning, refer to “Tapping unit.”
\—W \—W v
T: Tool name &T: Tool shape S: ID code P: Priority No.
1| CTR-DR 1| OUT OUTER DIAMETER 0 0 No priority No.
2 | DRILL 2 [ IN INNER DIAMETER 1A 1-99 | Priority No. for prior
3 | REAMER 3 | EDG EDGE o machining
—1--99 | Priority No. for
4| TAP (M) 4 | [N INNER (BAK) 8|H subsequent machining
5 | TAP (UN) 5 | [E8J€ EDGE (BAK)
6 | TAP (PT) 17 | 001
7 | TAP (PF) 18 | 002 13| N
8 | TAP (PS) 19 [ 003 14 (P
9 | TAP (OTHER) 20| 004
10 [ BCK FACE 21 (005 24z
11 [ BOR BAR 22 [ 006 -1
12 | B-B BAR 231007 :
13 | CHAMFER 241008 -8
14 | FCE MILL 25 [ 009 -9
15 | END MILL
16 | OTHER -13
17 | CHIP VAC -14 |[&
18 [ TOL SENS
19 | BAL EMIL 24
33 | GENERAL
34 | GROOVE
35| THREAD
36 | T-DRILL
37| T-TAP (M)
38 | T-TAP (UN)
39 | T-TAP (PT)
40 | T-TAP (PF)
41 | T-TAP (PS)
42 | T-TAP (SPECIAL)
43 | SPECIAL
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- M-code unit G302
UNo. | Priority No. [ M1 | M2 [ M3 | M4 [ M5 | M6 | M7 | M8 M9 | M10| M11| M12
u P MA [ MB | MC | MD | ME | MF | MG | MH | MI [ MJ | MK | ML
% Refer to “Manual program mode unit.”
- Coordinates measuring unit G304
UNo. | TOOL | NOM-¢ ID code Priority No. | U. SKIP $
] T D S P K \
Refer to “Manual program mode unit.”
- Pallet changing unit G381
UNo. | PALLET No. No. of next pallet
] P &P
- Process end unit G385
UNo.
U
- Index unit G382
UNo.| TURN POS X[ TURN POS Y| TURN POS Z Angle 4 Angle 5 Angle 6 TURN DIR
u X Y z J D K E
0: Cw
1: CCW
2: SHORTEST
- Fundamental coordinate shifting unit G306
UNo. X Y z 4 5 6 ] MIRROR
U X Y Zz F J H E M
0: X-axis mirror image invalid
1: Valid
- Materials shape unit G307
UNo. Shape
u E
1: OUT
3:IN
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- Workpiece transfer unit G309
UNo. PAT. HEAD SPDL PUSH
U P H S J
0: None <Case of CHUCK> 0: Spindle stop 0: With pressing
1: CHUCK 1:1-2 1: Spindle forward 1: Without pressing
2: BAR 2:2—-1 2: Spindle reverse
3: MOVE <Case of BAR> 3: Spindle orient
1: HEAD1 4: C-axis positioning
2: HEAD2 5: Spindle mov. keep
CHUCK Z1| z2| C1| C2| MOVEMENT
K ZA |ZB |CA [CB |L
0: Chuck open
1: Chuck close
- Head selection unit G310
UNo. TYPE HEAD
U P H
0: None 0: None
1: SINGLE 1: HEAD1
2: SYNCH. 2: HEAD2
- Workpiece measuring unit G308
UNo.| COMPENSATE |oFs-Tool| Ofs:tool | ~Ofs.tooll | Ofs. tool | qyp paTA | SNS-TOOL
shape Nom. dia./size DI A e
U H T &T D | J K
0: YES 0: DIAMETER
1: NO 1: LENGTH
________ Sensor Sensor |\, | INTERVAL OUTPUT
________ Nom. dia. ID code '
R S P L Q
0: No output
1:Output to RS232C
* See the manual program unit for tool shape, ID code and proprity number. 2:Output to HDD
- Tool measuring unit G311
UNo.| COMPENSATE | Tool | Tool shape [Nom. dia./size| ID code | No. | INTERVAL OUTPUT
U H T &T D S P L Q
0: YES 0: No output
1: NO 1: Output to RS232C
2: Output to HDD

* See the manual program unit for tool shape, ID code and proprity number.
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- Drilling unit G350

UNo.

DIA | DEPTH [ CHMF

U

D

H C

- RGH CBOR machining unit G351

UNo.

CB-DIA | CB-DEP | CHMF | BTM

DIA

DEPTH

U

&D

&H C F D

- RGH BCB machining unit G352

UNo.

CB-DIA | CB-DEP DIA | DEPTH | CHMF

U

&D

&H D H C

- Reaming unit G353

UNo. DIA DEPTH | CHMF PRE-REAM CHP
U D H C A K

0: Drilling

1: Boring

2: End milling

- Tapping unit G354

UNo.| NOM-| MAJOR-g | PITCH| TAP-DEP| CHMF| CHP| |Tap screw type A: Tap fraction B:
u O E P H c K 1(m 1| 12
2 | UNn 2| U4
3 |UN 3| us
Example: 4 |PT 4 |1/16
M10. A1D10. 5 | PF Nominal diameter D:
UNn1-2 A2D1v2 6 | ps Nominal diameter 2 V:
UN 1H-2 A3D1V2B1
PT2Q  A4D2B2 7 | OTHER
- Back boring unit G355
UNo.| DIA | DEPTH| BTM | WAL | PRE-DIA| PRE-DEP | CHMF | WAL
U D H [ J &D &H C &J
- Circular milling unit G356
UNo. | DIA | DEPTH | CHMF TORNA. BTM | PRE-DIA | CHMF | PITCH1 | PITCH2
U D H C K &D &C E F
0: CIRCUL
1: TORNADE
2. HIGH AC.
- Counterbore-tapping unit G357
UNo.| NOM- | MAJOR-¢ | PITCH | TAP-DEP| CHMF| CB-DIA | CB-DEP| CHMF | BTM| CHP
U 0 E P H C &D &H &C [ K

|%Refer to “Tapping unit.”

- Through hole boring unit G358

UNo.

DIA | DEPTH| CHMF | WAL

D

H C J
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- Non-through hole boring unit G359

UNo.| DIA | DEPTH| CHMF | BTM | WAL | PRE-DIA
U D H C | J E

- Stepped through hole boring unit G360

UNo.| CB-DIA | CB-DEP | CHMF | BTM | WAL | DIA [ DEPTH| CHMF | WAL
] &D &H &C &l &J D H C J

- Stepped non-through hole boring unit G361

UNo. [ CB-DIA | CB-DEP | CHMF | BTM [ WAL [ PRE-DIA| DIA [DEPTH| CHMF | BTM [ WAL

] &D &H &C &l &J E D H C | J

- Central linear machining unit G362

UNo. [ DEPTH| SRV-Z SRV-R RGH FIN-Z
U H 4 R F &z

- Right-hand linear machining unit G363

UNo.| DEPTH| SRV-Z SRV-R RGH FIN-Z [ FIN-R
U H z R F &z &R

- Left-hand linear machining unit G364

UNo. | DEPTH | SRV-Z SRV-R RGH FIN-Z | FIN-R
] H z R F &Z &R

- Outside linear machining unit G365

UNo. [ DEPTH| SRV-Z SRV-R RGH FIN-Z | FIN-R
U H Z R F &Z &R

- Inside linear machining unit G366

UNo. | DEPTH| SRV-Z SRV-R RGH FIN-Z | FIN-R
U H 4 R F &Z &R

- Right-hand chamfering unit G367

UNo.| DEPTH| INTER-Z| INTER-R [ CHMF
U H | J C

- Left-hand chamfering unit G368

UNo. [ DEPTH | INTER-Z | INTER-R | CHMF
U H | J C

- Outside chamfering unit G369

UNo. | DEPTH [ INTER-Z | INTER-R | CHMF
U H | J C

- Inside chamfering unit G370

UNo.| DEPTH| INTER-Z| INTER-R [ CHMF
U H | J C
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- Face milling unit G371
UNo. [ DEPTH| SRV-Z | BTM | FIN-Z
u H z [ &z
- End milling-top unit G372
UNo.| DEPTH| SRV-Z | BTM| FIN-Z
u H z [ &z
- End milling-step unit G373
UNo. | DEPTH| SRV-Z | BTM | WAL | FIN-Z | FIN-R
U H z [ J &z &R
- Pocket milling unit G374
UNo. | DEPTH| SRV-Z | BTM | WAL | FIN-Z | FIN-R | INTER-R | CHMF
U H z [ J &z &R K C
- Pocket milling-mountain unit G375
UNo. [ DEPTH| SRV-Z | BTM | WAL | FIN-Z | FIN-R
U H z [ J &z &R
- Pocket milling-valley unit G376
UNo. [ DEPTH| SRV-Z | BTM | WAL | FIN-Z | FIN-R
U H z [ J &z &R
- End milling-slot unit G377
UNo.| DEPTH| SRV-Z | SLOT-WID | BTM | WAL [ FIN-Z | FIN-R
U H z D [ J &z &R

- Inclined-face machining unit (COR. FACE) G378

UNo.

DEPTH

SRV-Z

BTM

FIN-Z

H

z

&z
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- C-axis machining units

In the output format of the C-axis machining unit for C-axis drilling, C-axis hole with counter
bore (RGH CBOR), etc., data on the face to be machined (M) is sent after the unit number (U)
has been sent. Subsequent output formats are the same as those of the normal machining

units. See the section on machining units.

Example: C-axis drilling unit G329

UNo. C-FACE DIA DEPTH CHMF
] M D H C
0: None N~ ~ -
1: FACE Same output format as drilling unit
2: CYLIND
3: SLANT (Only point machining)
C-axis machining unit 3-digit G-code
C-axis DRILLING G329
C-axis RGH CBOR G330
C-axis RGH BCB G331
C-axis REAMING G332
C-axis TAPPING G333
C-axis BK CBOR G334
C-axis CIRC MIL G335
C-axis CBOR TAP G336
C-axis BORING T1 G337
C-axis BORING S1 G338
C-axis BORING T2 G339
C-axis BORING S2 G340
C-axis LINE CTR G341
C-axis LINE RGT G342
C-axis LINE LFT G343
C-axis LINE OUT G344
C-axis LINE IN G345
C-axis CHMF RGT G346
C-axis CHMF LFT G347
C-axis CHMF OUT G348
C-axis CHMF IN G349
- Bar-materials machining unit G320
UNo. PART CPT-X CPT-Z FIN-X FIN-Z
] E Zz &X &Z
0: None
1: OUT (Outside-diameter open type)
2: (Outside-diameter middle type)
3: IN (Inside-diameter open type)
4: [IN (Inside-diameter middle type)
5: FCE (Front-face open type)
6: (Front-face middle type)
7: BAK (Back-face open type)
8: (Back-face middle type)
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- Copy-machining unit G321
UNo. PART CPT-X CPT-Z SRV-X SRV-Z FIN-X FIN-Z
U X z | J &X &Z
Refer to “Bar-materials machining unit.”
- Corner-machining unit G322
UNo. PART FIN-X FIN-Z
] &X &Z
Refer to “Bar-materials machining unit.”
- Edge-machining unit G323
UNo. PART FIN-Z
U &Z
Refer to “Bar-materials machining unit.”
- Threading unit G324
UNo. PART CHAMF LEAD ANG MULTI HGT
U C K D R H
0: None
1: 45 degrees
2: 60 degrees
Refer to “Bar-materials machinig unit.”
- Grooving unit G325
F.allowance (Grooving pattern #0 - #3)
UNo. PART PAT. No. |PITCH| WIDTH /Overshoot (Grooving pattern #4, #5)
] | K F J z

0: #0 (Right-angled or oblique)

1: #1 (Isosceles trapezoidal)

2: #2 (Right-tapered)

3: #3 (Left-tapered)

4: #4 (Right-corner cut-off)

5: #5 (Left-corner cut-off)

- Turning drilling unit G326

UNo.

PART

DIA

U

- Turning tapping unit G327

UNo.

PART

NOM-DIA

PITCH

0

Refer to “Bar-materials machining unit.”

Refer to “Bar-materials machining unit.”

Refer to “Tapping unit.”

11-11
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-3-Dunit (ROTATE1) G386
UNo. | DIST/th | MAT-HIGH | FIN CUT-PROCESS
U D H | K

CUT-PROCESS K:

- 3-D unit (ROTATE 2) G387

UNo.

DIST/th | MAT-HIGH

FIN

CUT-PROCESS

U

D H

| K

1 R1

2 R1-F2
3 R1-F2-F2
4 F1

5 F1-F2

- 3-D unit (ROTATE 3) G388

UNo.

MAT-HIGH | FIN

CUT-PROCESS

U

H |

K

- 3-D unit (ROTATE 4)

G389

UNo.

MAT-HIGH | FIN

CUT-PROCESS

u

H |

K

- 3-D unit (PARALL. 1) G390

UNo. | DIST/th| MAT-HIGH FIN | CUT-PROCESS
U D H | K

- 3-D unit (PARALL. 2) G391
UNo. | DIST/th [ MAT-HIGH | FIN | CUT-PROCESS
U D H | K

- 3-D unit (PARALL. 3) G392

UNo.

MAT-HIGH | FIN

CUT-PROCESS

u

H |

K

- 3-D unit (PARALL. 4)

G393

UNo.

MAT-HIGH | FIN

CUT-PROCESS

U

H |

K

- 3-D unit (NORMAL 1)

G394

UNo.

MAT-HIGH | FIN

CUT-PROCESS

U

H |

K

- 3-D unit (NORMAL 2) G395

UNo.

MAT-HIGH | FIN

CUT-PROCESS

U

H |

K

- 3-D unit (RULED-S.)

G396

UNo.

MAT-HIGH | FIN

CUT-PROCESS

U

H |

K

11-12




THREE-DIGIT G-FORMAT 1 1

3.

- 3-D plane definition G397

UNo.| LINE PLANE DISTANCE | ROT.-X| ROT.-Y| ROT.-Z| SHIFT-X | SHIFT-Y | SHIFT-Z
U A B D X Y z &X &Y &z
1:FL 1: XY
2:GL |2:Y-Z
3: X-Z

- 3-D coordinates transfer G398

UNo. | ROT.-X [ ROT.-Y | ROT.-Z | SHIFT-X [ SHIFT-Y | SHIFT-Z
U X Y 4 &X &Y &Z

- 3-D processing-area appointment G399

UNo.| X-MIN [ X-MAX| Y-MIN [ Y-MAX| Z-MIN | Z-MAX| IN/OUT
U X &X Y &Y z &Z A

1:IN
2: 0UT

Machining sequence

A20U_ Beginning of sequence data (U: unit No.)
N1
N2

Sequence data

A21 End of sequence data

- Multi-workpiece machining sequence

SNo. | X|Y [th|Z
N X[Y|[E|Z

- Manual program mode sequence

SNo. [ G1 | G2 | DATA1 | DATA2 | DATA3 | DATA4 | DATAS | DATAG6 | S | M/B

M code M:,
N G |&G |2 ? ? ? ? ? S |mB|—>

B code B:

|%Set address and data as specified, e.g. “X123.456"
(if 4th, 5th or 6th axis has been specified, set &4, &5 or &6 respectively).
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THREE-DIGIT G-FORMAT

- Coordinate measuring sequence

SNo. |PTN| X Z|A|C|R]| DL K Measure DIR. Approach Head angle
N A X 1Y |z [J |C|R (D K w \ F
0: Side(Inclin.Y,2) 0: CW 0: Z direction
1: Top(Inclin.Y,Z) 1: CCW 1: X direction
l 1
| The approach/escape direction of measurement is
| represented by a combination of V and F. '
| Ex:  Case of INTEGREX €410, €650 X
I VOFO0.:—Z I
| V1F90. | X :
E V1F180.:—X E
PTN A: PTN A: PTN A
1 X FACE X-Y BORE 15 C GROOVE
2 Y FACE X-Y BOSS 16 C STEP
3 Z FACE 10 XYthCNR 17 Z GROOVE
4 X GROOVE | 11 CAL 18 Z STEP
5 Y GROOVE | 12 Y-IN 19 Y-Z BORE
6 X STEP 13 Z-IN 20 Y-Z BOSS
7 Y STEP 14 C FACE 21 YZthCNR
- Sub-program sequence
SNo. | ARGM1 | ARGM2 | ARGM3 | ARGM4 | ARGM5 | ARGM 6
N ? ? ? ? ? ?
Set address and data as specified, e.g. “X123.456.”
(if macro variable has been specified, set “X#100.")
- Materials shape sequence
SNo. PTN SPT-X SPT-X FPT-X FPT-Z RADIUS
N A X Zz &X &Z |
1: LIN
2: TPR
3t
4: M
5: CTR

11-14



THREE-DIGIT G-FORMAT

11

- Workpiece measuring sequence

SNo. PTN SPT-X | SPT-Y | SPT-Z | FPT-X | FPT-Y | FPT-Z | LIM+ | LIM— | BASE | Approach | HEAD
N |A X Y z &x &y &Z v w |Q L R
1: OUTER X 0: SPT |0: Z dir.
2: OUTER Y 1 FPT  |1: Xdir.
3: INNER X
4: INNER Y
5: X GROOVE
6: Y GROOVE
7.ZGROOVE | ey
8: X WIDTH E The approach/escape direction of measurement E
9: Y WIDTH 1 is represented by a combination of L and R. '
10: ZWIDTH : Ex: Case of INTEGREX e410, 650 :
11: +X STEP ! LORO.: «Z !
12: -X STEP | L1R90.: | X |
13: +Y STEP \ L1R180.: —X \
4:-YSTEP | . mrmreen e
15: +Z STEP
16: -Z STEP
17: INNER WIDTH
18: INNER GROOVE
- External measurement
SNo. PTN comp.paTA | MEASHRING | TARGET LIM+ LIM-
N A [ J K % w
19: EXT MIL 0: WEAR X
20: EXTTURN | 1:WEARZ
- Tool measuring sequence
SNo. PTN TOL. LENGTH TOL. DIA. TOOL EYE DIR.
N A % w Q
1: LASER MES. 0: Retract :0
2: TOOL EYE #1 1: Not retract 190
3: TOOL EYE #2 ~:180
4: TOOL EYE #3
5: TOOL EYE #4
- Point machining shape sequence
SNo. PTN Z | x|y |ANt|AN2| T2 (T2 F [ M| N]|P|Q[R
N |A zZ| x|y |pA|DB|TA|TB|F | M| K| P|Q|R
1:PT
2: LIN
3: SQR
4: GRD
5: CIR
6: ARC
7: CHD
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THREE-DIGIT G-FORMAT

- C-axis point machining shape sequence (FACE)

SNo. PTN Control flag SPT-Z SPT-R/X SPT-th/Y ANGLE | NUM.| Q| R
N A E z X Y C M Q R
1: PT Bit0=1: SPT-X input
5: CIR Bit0=0: SPT-R input
6: ARC Bit1=1: SPT-Y input
Bit1=0: SPT-th input
- C-axis point machining shape sequence (CYLIND, SLANT)
SNo. PTN SQT-X/SHIFT SPT-R SPT-th ANGLE NUM. Q| R
N A z X Y C M Q (R
1: PT
5: CIR
6: ARC
- Fixed form shape sequence (SQUARE)
SNo. PTN P1X |P1Y|P3X|P3Y| CN1 | CcN2 | CN3 | CN4 Type of shape
seguence
N A X Y |&X |&Y |CA/RA |CB/RB |CC/RC |CDI/RD |B
1: SQR 0: FIX
Set C_ or R_ for corner chamfering or
rounding respectively.
- Fixed form shape sequence (CIRCLE)
SNo.| PTN | cx| cy| R Type of shape
seguence
N A X Y R B
2:CIR 0: FIX
- C-axis fixed form shape sequence (FACE, SQUARE)
P1Rx/ |P1thy/|P3Rx/|P3thy| Type of
SNo. PTN Control flag Crx | cthy | R CN1 | CN2| CN3 | CN4 shape seq.
N A E X Y &X |&Y |CA/RA|CB/RB|CC/RC| CD/RD|B
1: SQUARH bit0=1: SPT-X input 0: FIX
bit0=0: SPT-R input
bit1=1: SPT-Y input
bit1=0: SPT-th input
bit2=1: Diagonal-X input
bit2=0: Diagonal-R input|
bit3=1: Diagonal-Y input
bit3=0: Diagonal-th input
Set C_ or R_ for corner chamfering or rounding respectively.
- C-axis fixed form shape sequence (FACE, CIRCLE)
SNo.| PTN Control flag P1RX/CRX P1thy/Cthy P3RX/R Type of shape
sequence
N A E X Y &X B
2:CIR bit0=1: CENTER-X input 0: FIX

bit0=0: CENTER-R input

bit1=1: CENTER-Y input

bit1=0: CENTER-0 input
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- C-axis fixed form shape sequence (CYLID, SQUARE)

SNo. PTN PIR | PIh | papr| path | oNt | oN2 | ons | cna | Typeof shape
/ICR /Cth sequence
N A X Y ax &Y cARA |cB/RB |cc/re | cDiRD | B
1: SQR 0: FIX

- C-axis fixed form shape sequence (CYLIND, CIRCLE)

Set C_or R_for

corner chamfering or
rounding respectively.

SNo. PTN P1R/CR P1th/Cth P3R/IR Tyggqﬂ;itipe
N A X Y &X B
2: CIR 0: FIX
- Arbitrary form shape sequence
SNo. PTN x| v|rin| 1] 3| P| cNR RG';éf%gg’ate R-FEED| SPT Tyggqﬂfeﬂ;aepe
N A x|y |lv [t [3]|P]|CcRrR |E F S B
1: LIN 0: Feedrate 0: No SPT | 1: Arbitrary
2: CW 1: Roughness 1: SPT
3: CCW
4: FIG-SH
5: CW SH
6: CCW SH
7: REP-EN
- C-axis arbitrary form shape sequence (FACE)
SNo. | PTN Control flag rix| thiy| FADIUS ] g P CNR Reg'éf‘fg‘;rate
N A D X |y |v I J |P CIR |E ::
bit0=1: FPT-X input 1: UP 0: Feedrate |
bit0=0: FPT-R input 2: DOWN 1:Roughness |
bit1=1: FPT-Y input 3. LEFT
bit1=0: FPT-8 input 4: RIGHT
bit3=1: CENTER-X input
bit3=0: CENTER-R input
bit4=1: CENTER-Y input
bit4=0: CENTER-0 input
__________ R-FEED SPT Tyg:qz‘;mzpe
__________ F S B
_________________ 0: No SPT | 1: Arbitrary
_________________ 1: SPT
- C-axis arbitrary form shape sequence (CYLIND)
sNo.| PTN| R | th Rﬁtﬁl'u R P | cNR RGI:'/in?lzcérate R-FEED| SPT Tyggqﬂ;itzpe
N A X |y |v {3 (P CIR |E F S B
1. UP 0: Feedrate 0: No SPT | 1: Arbitrary
2: DOWN 1: Roughness 1: SPT
3: LEFT
4: RIGHT
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THREE-DIGIT G-FORMAT

- Bar-materials machining/Copy machining sequence

SPT N |
SNo. PTN SCNR | SPT-X |SPTZ|\\rgrpr | FONR/S | FINXIFINZ | \rgppr |
N A CIR X z K &CI&RIQ |&X |&Z L
0: None 0: None O:None |
1:LIN 1: UP Y
2: TPR 2: DOWN 2DOWN |
3 3: LEFT 3:LEFT |
4: M 4:RGT 4RGT |
5: CTR
RADIUS/th FGH/Feedrate set| RGH code/ INTER PT flag
______ flag Feedrate
______ 11 E F H
________________ 0: ROUGHNESS bit0=1: SPT-X?
________________ 1: FEEDRATE/rev bitl=1: SPT-Z?
______________________________________ bit2=1: FIN-X?
______________________________________ bit3=1: FIN-Z?
______________________________________ bit4=1: SPT-X CONT?
bit5=1: SPT-Z CONT?
bité=1: FIN-X CONT?
bit7=1: FIN-Z CONT?
- Corner-machining/Edge-machining unit sequence
FGH/Feedrate RGH code
SNo. SPT-X SPT-Z F-CNR/$ FIN-X FIN-Z set flag IFeedrate
N X z &CI&RIQ | &X &z E
- Threading unit sequence
SNo. SPT-X SPT-Z FIN-X FIN-Z
N X z &X &z
- Grooving unit sequence
RGH/Feedrate| RGH code/
SNo. [S-CNR|SPT-X[SPT-Z| F-CNR | FPT-X |FPT-Z| ANGLE flag Feedrate  |'NTER PT flag
N CIR X z &CI&R | &X &z |3 E F H

- Turning drilling and turning tapping sequence

SNo.

SPT-Z

FPT-Z

&z
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4. Tool sequence
24U _ Beginning of tool sequence (U: unit No.)
N1
N2 Tool sequence data
A25 End of tool sequence
- Point machining tool sequence
SNo. | TOOL | NOM-g | ID code | Priority No. | HOLE-@ [HOLE-DEP |PRE-DIA|PRE-DEP |[RGH| DEPTH|C-SP|FR| M | M
N T D S P E H &E &H F z I J | MA| MB
ENDMILL &H CTR-DR F: DRILL F: REAMER Z
0: CCW 0. 90° 1: DRIL —1: GOO
1: CW 1:118° 2: PCK1 0: GO1
2: [ o 2: 60° 3: PCK2 1 - 9999
KRC W\ 4: AUTO CTR-DR Z:
5. PCK3 0: CTR-DR
18: [ @ 1: CHAMF
19: G #
20: &
BORBAR &E
0: CYCLE 1
1: CYCLE 2
2. CYCLE 3
TAP &E
0: TAP
1: PECK
2. PLANET
—— = For nominal diameter of taps, refer to “Tapping unit.”
Refer to “Manual program mode unit.”
- Line machining tool sequence
SNo. | TOOL | NOM-g| ID code | Priority No. | APRCH-X | APRCH-Y | TYPE ZFD DEP-Z|C-SP|FR| M | M | RIF
N T D S P X Y Q F z I J|MA|MB| B
| | 7.cw | —1:Goo 0:R
L > Refer to “Manual 8: CCW 0: Go1 1.F
program mode unit.” 0.1-9.9

If the AUTO SET function has

been used, set “X?.” In this

case, “&” will be added to the
output data, e.g. “X&123.456.”
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THREE-DIGIT G-FORMAT

- Face machining tool sequence

SNo. |TOOL| NOM |ID code | Priority No. |APRCH-X|APRCH-Y| TYPE ZFD |DEP-Z|WID-R|C-SP|FR| M [ M [R/F
N T D S P X Y Q F R | J | MA| MB| B
| | 1: XBI ~1: GOO 0:R
> Refer to “Manual 2. YBI 0: G01 1F
program mode 3: XUN 0.1-9.9
unit. 4: YUN
5: XBI-S
If the AUTO SET function has 6: YBI-S
been used, set “X?.” In this 7: CW
case, “&" will be added to the 8- COW
output data, e.g. “X&123.456.” .
9: XB-AS
10: YB-AS
- Turning tool sequence
SNo. [Too| Too | Nom-dia/} 5 co4e | priNo.| PAT- | DEP-1 | DEP-2 | DEP-3 | Noofcut
shape size (Note) passes |
N T &T D S P Q RA RB RC E 1 ____
Refer to “Manual o FIN-X FIN-Y [ C-SP| FR M M R/F
program mode unit’. - ="~~~ X v | J VA Ive IE
Note: Machining patterns
Q: BAR and CORNER units THREAD unit T.DRILL unit

0 [ Perpendicularly upward cutting
cycle

#0 STANDARD (Standard pattern)

Drilling cycle (stop hole)

1 | High-speed rough-machining cycle

#1 CONST.DEPTH (Constant-
threading pattern)

Deep-hole drilling cycle (stop hole)

2 | Inside-diameter deep-hole dividing
cycle

#2 CONST.AREA (Area-constant
pattern)

High-speed deep-hole drilling cycle
(stop hole)

#0 STANDARD (zigzag threading)

Reaming cycle (stop-hole)

4 #1 CONST.DEPTH Reserve
(zigzag threading)
5 #2 CONST.DEPTH (zigzag Drilling cycle (through-hole)
threading)
6 Deep-hole drilling cycle (through-
hole)
7 High-speed deep-hole drilling cycle
(through-hole)
8 Reaming cycle (through-hole)
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- 3-D machining tool sequence

TPC

No. |TOOL| NOM ID | Priority APRCH APRCH- TYPE |#T|DEPTH | PITCH |[C-SP|FR | M M | R/F |STATUS
code No. -X Y
N T D S P X Y Q VvV [z w | J [MA|MB| B C
I | 1: /11 0: R
= Refer to “Manual 2: -1 1'F
program mode 3: /-2 2 E
unit.” -
4: 0-2
5: XBI
If the AUTO SET function has 6: YBI
been used, set “X?.” In this 7: XUN
case, “&” will be added to the
u ” 8: YUN
output data, e.g. “X&123.456.
9:
10: \43]
1L
12:

TPC data consists of two types: TPC data (parameter) section and relay-point section. The two
types of data are identified as follows:

- The block next to the code G422 (Beginning of TPC data) is always handled as parameter data,

and

- Subsequent blocks up to the code G423 (End of TPC data) are handled as relay-point data.

422U

TPC data

A23 End of TPC data

Beginning of TPC data (U: unit No.)

- The block that succeeds G422UQ (beginning of the TPC data in unit No. 0) is handled as
barrier information.
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A. TPC data
A B C D E F H | JIK]JL[M|P|]Q|R]|S|[Y]|Z]|]& | & | & | &X | &Y | &Z

DRILLING D1 | D3 | D16 | D17 D41(D42|D91 DA45(D46|TC37(TC38|TC39|TC40|F141|TC62
RGH CBOR D1 | D3 | D16 | D17 D19 | D23 D41(D42|D91|D92|D45|D46|TC37|TC38|TC39|TC40|F141|TC62
RGH BCB D1 | D3 [D16 | D17 | D5 | D19 D40 D41(D42|D91|D92|D45|D46|TC37|TC38|TC39[{TC40|F141[TC62
REAMING D1 [ D3 | D16 | D17 [ D18 | D19 | D23 |D24(D25|D26|D28|D29|D41|D42|D91[D92|D45[D46|TC37|TC38|TC39|TC40|F141|TC62
TAPPING D1 | D3 | D16 | D17 | D22 D48(D31|D32(D49|D29|D41(D42|D91|D92|D45|D46(TC37|TC38|TC39(TC40|F141|TC62
BK-CBORE D1 | D3 | D16 | D17 | D18 | D19 | D23 [D24|D25|D26|D28|D33|D41|D42|D91|D92|D45[D46|TC37|TC38|TC39|TC40|F141|TC62
CIRC. MIL D1 D16 | D17 D19 | D23 D41|D42|D91|D92 TC37|TC38|TC39|TC40|F141|TC62
CBOR-TAP D1 [ D3 | D16 | D17 [ D22 | D19 | D23 |D48[D31|D32|D49|D29(D41|D42|D91[D92|D45(D46|TC37|TC38|TC39|TC40|F141|TC62
BORE T1 D1 [ D3 | D16 | D17 [ D18 | D19 | D23 |D24(D25|D26|D28 D41(D42|D91|D92|D45|D46|TC37|TC38|TC39[{TC40|F141[TC62
BORE S1 D1 | D3 | D16 | D17 | D18 | D19 | D23 [D24|D25|D26|D28 D41(D42|D91|D92|D45|D46|TC37|TC38|TC39|TC40|F141|TC62
BORE T2 D1 | D3 | D16 | D17 | D18 | D19 | D23 |D24|D25|D26|D28 D41(D42|D91|D92|D45|D46|TC37|TC38|TC39|TC40|F141|TC62
BORE S2 D1 [ D3 | D16 | D17 [ D18 | D19 | D23 |D24|D25|D26|D28 D41(D42|D91|D92|D45|D46|TC37|TC38|TC39[TC40|F141|TC62
LINE CTR E2 E7 | E9 E17 E95 TC37(TC38[TC39|TC40(F141|TC62
LINE RGT E2 E7 | E9 E17 E22|E23|E24|E25|E95 TC37(TC38[TC39|TC40(F141|TC62
LINE LFT E2 E7 | E9 E17 E22|E23|E24|E25|E95 TC37|TC38|TC39|TC40|F141|TC62
LINE OUT El1 | E2 | E5 | E7 | E9 E17 E21|E22|E23|E24|E25[E95 TC37|TC38|TC39|TC40|F141|TC62
LINE IN El | E2 | ES | E7 | E9 E17 E21|E22|E23|E24|E25|E95 TC37(TC38[TC39|TC40(F141|TC62
CHMF RGT E2 E8 | E9 [E1ll | EL7 E95 TC37(TC38[TC39|TC40(F141|TC62
CHMF LFT E2 E8 | E9 [E1ll | ELl7 E95 TC37(TC38[TC39|TC40(F141|TC62
CHMF OUT El | E2 E8 | E9 | E11| E17 E21 E95 TC37|TC38|TC39|TC40|F141|TC62
CHMF IN El | E2 E8 | E9 | E11 | E17 E21 E95 TC37|TC38|TC39|TC40|F141|TC62
FCE MILL E9 | E12 | E15 TC37(TC38[TC39|TC40(F141|TC62
TOP EMIL E7 | E9 [E13 | ELl7 E97 TC37(TC38[TC39|TC40(F141|TC62
STEP El | E2 | E5 | E7 | E9 |El6 |El7 E21|E22|E23|E24|E25(E91|E98 TC37|TC38|TC39(TC40|F141|TC62
POCKET El | E2 | E5 | E7 | E9 E17 [E18|E21|E22|E23|E24|E25|E92 TC37|TC38|TC39|TC40|F141|TC62
PCKT MT El1 | E2 | E5 | E7 | E9 E17 [E18|E21|E22|E23|E24|E25|E93 TC37|TC38|TC39|TC40|F141|TC62
PCKT VLY El | E2 [ E5 | E7 | E9 E17 [E18|E21|E22|E23|E24|E25|E94|E98 TC37(TC38[TC39|TC40(F141|TC62
SLOT E7 | E9 E17 E21 E96 TC37(TC38[TC39|TC40(F141|TC62
ANG. FACE E9 | E12

MMS L1 | L2 | K21 | K22 TC37|TC38|TC39|TC40|F141|TC62
WORK MES K17 | K18 [ K19 [ K23 TC37|TC38|TC39|TC40|F141|TC62
TOOL MES K17 | K18 | K20 TC37(TC38[TC39|TC40(F141|TC62
TRANSFER TC44|TC57|TC58|TC59

BAR TC67(TC68| TC1 | TC5 | TC6 TC37|TC38|TC39(TC40|F141|TC62
COPY TC7 TC37|TC38|TC39|TC40|F141|TC62
CORNER TC67|TC68[ TC1 TC37(TC38[TC39|TC40(F141|TC62
FACING TCS56|TC76 TC37(TC38[TC39|TC40(F141|TC62
THREAD TCA4L1|TC77(TC78 TC82 TC37(TC38[TC39|TC40(F141|TC62
T.GROOVE TC52[TC42|TCA3|TC73|TC74 TC75 TC37|TC38|TC39|TC40|F141|TC62
T.DRILL TC47(TC20|TC11|TC12 TC37|TC38|TC39|TC40|F141|TC62
T.TAP TC21|TC22 TC37(TC38[TC39|TC40(F141|TC62

D1, E2 etc. denote parameter type.
The TPC output format of C-axis point-machining and C-axis line-machining is th same as that of
normal point-machining and line-machining.
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THREE-DIGIT G-FORMAT

B. Relay point

Relay point type Relay point setting X1 | Y1 | Z1 | X2 | Y2 | Z2 | X3 | Y3 | Z3
A B XA | YA|zA | xB|YB | zB | XC | YC | zC
0: APPROACH 0: AUTO
1: ESCAPE 1: MANU
C. Barrier information

- Barrier information of turning spindle

Type JAW No | JAW CODE/JAW NAME CHUCK GRIP DIA
A B Cl() D E
0: T.SPIDEL 1 0: INVALID
1: T.SPIDEL 2 1: VALID
- Barrier information of tailstock

Type Use of tailstock TAIL BARRIER | TAIL STOCK REF.TO T/S
A B C D E
1: (Fixed) 0: UNUSED 0: INVALID

1: USED 1: VALID

11-4 Various Data Description Using G10

“G10" is normally used to express the other various data than program data, and address “L” that
follows denotes the type of the data.

Gl0OL

b Data type

1. Tool data

A. TOOL DATA 1

- Milling tool
GIOL41T PCDS I EHKRJ Q ()ANW
TNo. | PKNo | TOOL |NOM-g[ID CODE [INTERFER.code|ACT-¢| LENGTH | LENG cOMP. | AUXIL |
T P [ D s I E H K RIBIY
______ LIFE TIME | CUT TIME | T-MAT | BORDER | STATUS1| STATUS?
J Q O A N W
- Turning tool (GENERAL, GROOVE, THREAD, SPECIAL)
GlOL41T PC& DSI H&GHEKRAFJ QZ ()NW
Tool INTERFER. cut |
TNo. | PKNo. | TOOL | 20 | NOM-| 1D CODE | 0y ™ |LENGTH A | LENGTHB | WIDTH | i |
T P C &C D s I H &H E K
""" CUT ANGLE | EDG-ANG | LIFE | cuUT
______ NOSE-R | ov/'bemrri | mewin. | Tve | Tive | LBBNo.| MAT |STATUSL|STATUS2
R A F J Q z O N w
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- Turning tool (T.DRILL, T.TAP)

11-24

TNo. | PKNo.| TOOL SI](;BL NOM-¢ | ID CODE lNTCE;';ER' LENGTH | ACT-@| CUT DIR.
T P C &C D S | H E K
LIFE CuT
________ EDG-ANG TvE | TIME MAT | STATUS1| STATUS2
F J Q O) N w
c TooL &c: (Section tZ?Jghwachined) S ID code :’;lr?gqtlnr?:igéaggter oftap
1[|CTR-DR 1[OUT OUTER DIAMETER A: |Tap screw type
2|DRILL 2|IN INNER DIAMETER A 1{™m
3|REAMER 3|EDG EDGE HE 2|UNn
4(TAP(M) 4|IN INNER (BAK) 8|H 3|UN
5| TAP(UN) 5 EDGE (BAK) 9]J 4|PT
6| TAP(PT) 17|001 HE 5|PF
7| TAP(PF) 18)002 13|N 6|PS
8| TAP(PS) 19003 14|P 7|OTHER
9| TAP(OTHER) 20|004 HE
10|BCK FACE 21005 2412 B: |Tap fraction
11|BOR BAR 22 (006 -1(A 1{1/2
12|B-B BAR 23(007 HE 2|1/4
13|CHAMFER 24(008 -8 3|1/8
14| FCE MILL 25(009 -9 411/16
15|END MILL HE
16 |OTHER I: |Interference code -13 Nominal diameter D:
17|CHIP VAC 0[Normal diameter -14|@ Nominal diameter 2V :
18| TOL SENS 1|MG+ HE
19|BAL EMIL 2|MG- -24
33|GENERAL 3|Large diameter
34|GROOVE 4 Small diameter K: |CUT DIR.
- Examp|e ............................
35| THREAD 0|None . M10. A1D10.
36| T.DRILL AUXIL. 1[<—RIGHT UNn 1-2 A2D1V2
37| T.TAP(M) R | End-mill corner R 2| —>RIGHT UN 1H-2 A3D1V2B1 :
38| T.TAP(UN) B |Number of dril cutting edges 3| —LEFT PT2Q  A4D2B2 |
39| T.TAP(PT) Y |Tap function 4(—LEFT
40| T.TAP(PF) 0: FLOAT 5|«
41| T.TAP(PS) 1 FIX 6|—
42| T.TAP(OTHER)
43|SPECIAL
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B. TOOL DATA 2
- Milling tool
GloL42T Q VP KSRJ I DHEN
TIP Tapretuming |GROUP| .. |
TNo. | HOLDER | g | THRUST F. |HORSE PW | MAX.ROT. teedrate No. PNo. |
T Q \Y P K S R J [
______ ACT-@ CO. LENG. CO. ACT- CO. No. LENG. CO. No.
D H E N
- Turning tool
G10L42T Q R V.J I E X Y Z &X &Y _&Z_
HLD. | INDEX | GROUP OFFSET | WEAR | WEAR | WEAR |
TNo. | HOLDER | 1vpe | ANG. | No. |'PNO| “'No. | comP.x | cCOMP.Y | comp.z
T Q R \Y J [ E X Y z
MAX WEAR-X MAX WEAR-Y MAX WEAR-Z
IR Y &z
2. Tool offset
A. TypeA
GlOL10P_R_
B. TypeB
Geometric offset for tool length ... GIOL10P_R_
Defacement for tool length ..., GLOL11P R_
Geometric offset for tool radius .........cccoeceeiviieiiniieeeee GIOL12P R_
Defacement for tool radius ..........ccccccveenmmnieiniinns GLOL13P_R_
C. TypeC
Geometric OffSEt Z......ccoiiiiiiiiiiii e GLOL10P_R_
Tool wear compensation Z ..........cccccevvvveveiiiiieiiiiieieeeeeeeee GlOL11P R_
Geometric offset N0Se radius ..........cccceovvieeeiiiiiiennieee GlO0L12P R_
Tool wear compensation N0Se radius..........ccoeovveeeeiiieeeene GLOL13P_R_
Geometric OffSet X.....ooooviiiiiii e, GlLOL14P_R_
Tool wear COmMpPENSALIoON X.......ocvveeiiiiiieiiiiie e GLOL15P_R_
Geometric OffSEL Y .....eiiiiiiei i GLOL16P_R_
Tool wear compensation Y ........cccccvvevvevveieieieieciieieeeeeeeeeee GLOL17P_R_
11T o 1o 1 GlOL18P_R_
Offset No. OFFSET
P R
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3.

4,

5.

A.

Tool file

End mill, face mill and ball-end mill

ID code

MAT.

DEPTH

No. | AN

G

)

B.

Tool file No.

TOOL

NOM-¢

ID code

MIN-@

MAT.

ANG

C

)

Chuck jaw

GLOL69P_M A B C D E N

——=> Refer to “Tool data.”

JAW No.

CHUCK JAW

Size B Size C

Size D

Size E

JAW CODE/JAW NAME

M

N/()

1. OD JAW

2:1D

JAW

Cutting condition

A. Cutting condition (WORK-MAT)

B.

GLOL52P ()

Material No.

WORK-MAT

p

()

Milling cutting condition (TOOL-MAT, C-SP, FR)

DRILL

CTR-DR

REAMER

TAP

BOR
BAR

B-B
BAR

BK
FACE

CHAMFER

FCE
MILL

B-
E-MIL

END

MILL OTHER

G10L53

G10L54

G10L55

G10L56

G10L57 | G10L58

G10L59

G10L60

G10L61|G10L62|G10L63| L10L64

No. | C-SP

FR

TOOL-MAT.

P s F

()

C. Cutting condition for turning

Gl0L65P_A B_C D

No.

R-FEED

R-DEPTH

p

C

D

D. Cutting condition for turning (PERCENTAGE)

Gl0L66P_A B_C D

No.

R-FEED

R-DEPTH

P

D
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E. Cutting condition for turning (PERCENTAGE)
G10L67P_A B C D ()

No. | R-SPD|F-SPD| R-FEED |R-DEPTH| T.-MAT.
P A B C D ()

6. Workpiece offset

A. Standard
Gl0L2P_
PO: Coordinates system shifting P1. G54 P2:G55 P3:G56 P4:G57
P5: G58 P6: G59
B. Additional workpiece coordinate system

GLOL20P_
P1: G54.1P1 to P48: G54.1P48

No. | X| Y| Z| 4] 5] 6| 7
P | X|]Y|Z|A|B|C]|D

7. Parameter

A. User parameter

G10L50 User parameter setting start

D1z1 lis setto D1 (example).
D272
GL1 User parameter setting end
D: E: F: I: TC: G: H:
D1- D108 E1-E108 F1-F154 11-1224 T1-T154 Q1-Q132 H1 - H108

B. Machine parameter

Gl0L51 Machine parameter setting start

J1z1 1is setto J1 (example).
J271
Gl1 Machine parameter setting end
J: K: L: M: N: S: SA: BA:

J1-J108 K1 - K108 L1-1108 M1 - M308 N1 - N308 S1 - S308 W1 -W352 X1 - X132

A B: C: O: SP SV: R REGISTER

R2100 - R2527

Al - A108 B1-B108 Cl-C108 Y1-Y108 P1-P1536 | V1-V1344 R10500 - R11999
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C. Pitch error compensation
GLoL47 Pitch error compensation setting start
X1A0B255C0DOEO
P1z1 1is set to #1 (example).
P271

X2A0B255C0DOEO
P171

Gl1 Pitch error compensation setting end

AXIS PL | P2 | P3| P4 | P5
X A B C D E
1: X
2:Y
3:Z
4: 4

14. 14

Parameter data should not be changed until you have fully understood the meaning of the
respective parameter.

8. Additional WPC
GlOL43P X Y EZ ABC

WPCNo. | X|Y|th|Z|A]|B]|C
P X|Y|E|]Z|A]|B|C
1:A
2:B
3:.C
4:D
5:E
6:F
7.G
8:H
9:J
10:K

9. Macro variable

A. In case of foreground

G1l0L44#100 = 100 100 is set to #100.

B. In case of background

G10L45#100 = 100 100 is set to #100.
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11

10. Pallet management

UNIT SKIP MULTIPLE
No. | Process No. [PALLET No. | WNo. STATE ORDER| NUMBER SWITCH SWITCH, MAIN
P U R '\ S J N K M
1: READY
2: CUTTING
3: FINISHED
4: UNFINISH
MULTIPLE SWITCH A | MULTIPLE SWITCH B | MULTIPLE SWITCH C | MULTIPLE SWITCH D Set up order
A B c D Q
JIG OFFSET X JIG OFFSET Y JIG OFFSET zZ Error No.
X Y Zz E
11. Head offset
GLOL48P HIl FJ XY ZS_
OFFSET | HEAD No. TYPE ROT. DIR | SPDL. CMD |OFFSET X |OFFSET Y | OFFSET Z RPM
P H | F J X Y Zz
1: VIH-V 1. F 1:0
2:VIH-H 2:R 2R
3V 3: RO
4:H
5: SLN
6: CVR
12. Maintenance check
A. Regular check item
GLOL70P_. T CY MD ( )
Check No.| Target time Current time Year Month Day [Check item
P T c Y M D ()
B. Long-term check item
GLOL70P_( )
Check No. | Check item
P ()
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Example of output in use of 3-digit G-format

[ o, waT TYPE  INITIAL-Z ATC MODE MULTI MODE MULTI FLAG PITGH X PITCHY |

0 BN STL O\NLY M LL. 20. 0 OFF . * .
UNo. UNN'T  ADD. WPC X Y th z 4

1 WPC- 0 - 200. - 200. 0. -300. .
UNo. UNIT DEPTH SRV-Z BTM WAL  FINZ FIN-R

2 FCEMLL o 5. 4 * 0.6 *
SNo. TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z DEP-R GSP FR M M
RL FCE MLL 50. - 35. 10. X8l & 4.4 35 160 1.3

F1 FCE MLL 50. - 35. 10. XBl & * 35. 160 0.7

FIG PTN PLXCX PlY/CY P3XR  P3Y foNi1 o N3 ov

1 SR 0. 0. 200. 150.
UNo. UNIT DEPTH INTER-Z |NTER R CHVF

3 CHW RGT 0. 30. 50. 1.
SNo. TOOL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WD-R GSP FR M M
1 CHAMFER 20.C 205.75 -3.722 & Q1 * * 15 0.3

FIG PTN X Y Rth [ J P ONR

1 LI NE 200. 0.

2 LI NE 200. 150.
UNo. UNT  NOM MAJOR- @ PITCH TAP-DEP CHVF CHP

4 TAPPI NG MO 20. 2.5 30. 1.1 0
SNo. TOOL NOW@ No. HOLE-@ HOLE-DEP HOLE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CTRDR 8. 6. 45 . * . 90° CTR-D 22 0.14

2 DRILL 17.7 17.7 42.5 0 100 POK 1 T1.59 27 0.2

3 CHAMFER 20.A 999.9 0. 17.7  42.5 & Cl1 14 0.2

4 TAP V2O 20. 30. * . FIX P2.5 28 2.3

FIG PTN z X Y ANL  AN2 T1 T F M N P QR
1 ARC 0. 70. 80. 30. * 30. ¢ & 6 & & 60
UNo. UNN'T  CONTI. NUMBER  ATC X Y z 4 ANGLE

5 END 0 0 0 . *

\_ W,
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000004567( M33-/ 221)

Common unit

G300U0(5334354320202020) D0Z20. AOB1

Fundamental coordinates
system unit

G379ULAOX- 200. Y- 200. EO. Z- 300.

Face milling unit

G371U2HO. Z5. 1 4&Z0. 6

Face milling sequence

42402

N1T14D50. SOX& 35. Y&10. Q1Z4. 4R35.1160J1. 3B0
N2T14D50. SOX&- 35. Y&10. QLR35. 1 160J0. 7B1
425

Face milling shape data

A20U2
N1A1X0. YO. &X200. &Y150. BO
A21

Right-hand chamfering unit

G367U3HO. |1 30. J50. C1.

TPC data for right-hand
chamfering unit

A22U3

B2. D3. E2. FO. HOQO0000000
A23

Right-hand chamfering
sequence

42403
N1T13D20. S3X&205. 75Y&- 3. 722F0. 1 15J0. 3B0
425

Right-hand chamfering shape
data

Tapping unit

A20U3

N1A1X200. YO. POS1B1
N2A1X200. Y150. POSOB1
A21

Tapping unit sequence

G354U4A1D20. E20. P2. 5H30. C1. 1KO

Tapping unit shape data

GA424U4

N1T1D8. SOE6. 451 22J0. 14

N2T2D17. 7SOE17. 7H42. 5&E0. &H100F3Z1. 591 27J0. 2
N3T13D20. S1E999. 9HO. &E17. 7&HA42. 571. 11 14J0. 2
NAT4A1D20. SOE20. H30. Z2. 51 28J2. 3

425

End unit

A20U4
N1A5Z0. X70. Y80. DA30. TA30. FOM5RO
A21

G301USBOCOAO
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APPENDIX

APPENDIX-1 PROGRAM EXAMPLES

Program examples are given below.

Example 1:
9-mm diameter through hole 14-mm
counterbored to 10-mm depth (4 placed)
7'y
—+ —+
7'y K
\ @30
50( 30 _ _ - - -
7'y
A 4 /;_ +
/'y
10 \:::
A 4 4 v @
15 e 90 >
120 N
< 30 o> e 50 o>
7'y é [ 7'y
X 10
| ooy 20 _I
30
4

Workpiece shape (material: cast iron)

Xv\ 50
>

a TOOL FILE display (END MILL)

No. NOM ¢ MAT. DEPTH No.
1 10. A CARBIDE 30. 2
120
M3P381

H736P3A010E APPX-1
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0
UNo.
1
UNo.
2
SNo.
R1
FI G
1
2
UNo.
3
SNo.
R1
FI G

UNo.

SNo.

FI G

UNo.

SNo.

a A W N P

FI G

UNo.

MAT TYPE INITIAL-Z ACT MODE MULTI MODE MULTI FLAG PITCH X PITCHY
CST IRNONLY M LL. 20. 1 OFF . . .
UNIT ADD. WPC X Y th z 4
WPC- 1 - 100. - 200. 0. - 300. 0.
UNIT DEPTH  SRV-Z  SRV-R RGH FINZ  FINR
LI NE RGT 10. 10. 5. 3 0. 0.
TOOL  NOM @ No.  APRCH X APRCHY  TYPE ZFD DEP-Z WDR GSP FR M M
ENDMLL 10.A ? ? ¢ 0 10. . 60 0.039
PTN X Y R'th [ J P OR
LINE  30. 0.
LINE  30. 50.
UNIT DEPTH  SRV-Z  SRV-R RGH FINZ FINR
LINE LFT 10. 10. 5. 3 0. 0.
ToOoL NOM @ No. APRCHX APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
END M LL 10. A 2 ? ¢ <0 10 . 60 0.039
PTN X R'th [ J P ONR
LINE  90. 0.
LINE  90. 50.
UNIT CB-DIA CB-DEP CHW BTM DA DEPTH
RGH CBOR 14 10. 0. 1 9. 30.
ToOoL NOM @ No. HOLE-¢ HOLE-DEP. PRE-DIA PRE-DEP RGH DEPTH GSP FR
CTR DR 20. 9. * 3 . 90° 3 20 0.2
DRI LL 9. 9. 30. 3 3 PCKI T4.5 22 0.119
END M LL 10. A 14. 10. 0. . 1 T6. 51 0.025
PTN Z X Y AL A2 TI T2 F M N P R
SR 0. 15 10. 0. 90. 90. 30. 2 2 0o 1
UNIT DA DEPTH CHVF VAL
BORE T1 30. 10. 0. 5
ToOoL NOM @ No. HOLE-¢ HOLE-DEP. PRE-DIA PRE-DEP RGH DEPTH GSP  FR
CTR DR 20. 10. * . 3 90° 3 20 0.2
DRI LL 24, 24, 11. . ¢ DRILL TI2. 25  0.253
BOR BAR 28.5 28.5 11. CYCLE1 0. 0 T2.25 34 0.126
BOR BAR 29.5 29.5 11. CYCLE 1  O. 0 TO0.5 38 0.091
BOR BAR 30. 30. 11. CYCLE1  O. 0 T0.25 42 0.066
PTN Z X Y AN A2 TI T2 F M N P Q R
PT  -20. 60. 25. & & & & & & & 0 0 O
UN'T  CONTI. NUMBER ATC X Y Z 4  ANGLE
END 0 0
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Example 2:

80

A 4

A

A

A
Y

30°

2

@0 h
A - -
80 R60 ~
70 .
| j

10

4-UN1/4-20 (at equal pitch)

Workpiece shape (material: alminium)

TOOL FILE display (END MILL)

No. ACT-¢ MAT. DEPTH  No.
1 20. A CARBIDE 30. 2

80 30

20
TOOL FILE display (CHAMFER)

No. NOM@ MN@ MT No. ANG
1 20. A 5. HSS 2 45.

M3P382
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UNo. MAT TYPE

INITIAL-Z

ACT MODE

MULTI MODE MULTI FLAG  PITCHX PITCHY
0 ALUMNUM ONLY MLL. 20. 1 OFF . . .
Wo. UNIT  TYPE ADD. WC X Y th z 4
1 WG1 -100. - 200. 0. -300. 0.
UNo. UNIT DEPTH  SRV-Z BTM WAL FINZ  FINR
2 STEP 10. 10. 3 3 0. 0.
SNo. TOOL NOM @ No.  APRCH X APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL ENDMLL 20.A ? ? cow @0 10. 14. 201 0.055
FIG PIN PIXCX PlY/CY P3XR P3Y  OM o2 N3 o\
1 SRR 0. 0. 80. 80.
2 OdR 30 50. 20. . . . . .
WNo. UNIT NOV  MAJOR-@ PITCH TAP-DEP CHW CHP
3 TAPPING UNIQ20  6.35 1.27 10. 0.6 0
SNo. TOOL NOM @ No. HOLE-@ HOLE-DEP. PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
1 CIRDR 20. 6. 45 . . . 90° & 48 0.2
DRI LL 5.3 5.3 17.35 . . PCKL T1.59 54 0.076
TAP UNLQ 20 6.35 10. . . FIX PL27 18 1.27
FIG PIN Z X Y AN AR T1 T2 F N P Q R
1 ARC  -10. 10. 70. 0. -90. 60 & 4 & & 0 o0
UNo. UNIT DEPTH INTER-Z |NTER R CHVF
4 CHWF ouT 0. 10. 99. 2.
SNo. ToOL NOV @ No. APRCH X APRCHY TYPE ZFD DEP-Z WDR GSP FR M M
RL  CHAMFER  20.A ? ? ow Q00 . ¢ 105 0.3
FIG PIN  PLXCX PLY/CY P3XR P3Y  COM o2 oN3 o
1 aR 30. 50. 20. . . . . .
UNo. UNIT  CONTI. NUMBER ATC X Y Z 4  ANGE
5 END 0 0
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Example 3: Multi-face machining [The turning,

INTEGREX H (horizontal type)]

milling, and transfer operations that use

[Workpiece] Blank @100 x L200
Zero-point [2]
dameterand o deep ¢ 304120,/ 2driled rokes ommin
A b A
A
47
............ 25
@4 a :; Yy ¥ ¢80 | @100 A
Zero-point [3]
\_ v
3L 76 | c2 c2 V| 40 || 3
P 4 194 ) : Zero-point [1]
» 200 N
D736P0138
Program
UNo. MAT TYPE OD-MAX  ID-MN LENGTH WORK FACE ATC MODE RPM
0 CBN STL M LL&TURN. 100. 200. 3. 0
UNo. UNI T TYPE HEAD
1 HEAD SIN 1
UNo. UNIT ADD. WPC X Y th 4 c
2 WG 0 T. CENTER T. CENTER 0. - 500. 0.
UNo. UNIT  TURN POS X TURN POSY TURN POS Z ANGLE B ANGLE C
3 I NDEX 0. 90. 0.
UNo. UNIT PART FIN-Z
4  CORNER FCE 0.1
SNo.  TOOL NOM  No.  PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ CSP FR M M
R1 CGENERAL QUT 80. R * 3. * * * * 200 0.3
F2 CGENERAL QUT 60. F * * * L 4 * 0. 300 0.1
FI G SPT- X SPT-Z FPT- X FPT-Z FCH
1 100. 3. 0. 0. \AAL)
UNo. UNIT PART CPT- X CPT-Z FI'N- X FIN-Z
5 BAR out 100. 0. 0.3 0.1
SNo. TOCL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FIN-X FIN-Z G SP FR M M
R1 CGENERAL QUT 80. A 0 5. * * * * 200 0.3
F2 CENERAL QUT 60. B * * * * 0. 0. 300 0.1
FIG PTN S-CNR  SPT-X SPT-Z FPT- X FPT-Z F-CNR'$ RADIUS/th RCH
1 LINE C 2. * L 4 80. 40. * \AA L
2 LINE C 2. * L 4 100. 42. * \AA L
UNo. UNI'T SHI FT-X SH FT-Y SHI FT-Z SHI FT-C COORD. t h
6 WPCSHI FT 47. 0. -40. 0. 0.
UNo. UNI'T DEPTH SRV-Z BTM FIN-Z
7 FCE MLL 0. 3. 1 0.
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SNo.
R1
FI G
1
UNo.
8
SNo.
1
2
FI G

UNo.

UNo.
10
UNo.
11
UNo.
12
SNo.
R1
F2
FI G

UNo.
13

SNo.
R1
F2
FI G

UNo.
14
UNo.
15
UNo.
16
SNo.

FI G

UNo.
17

M

M

TOOL NOM @ No. APPCH X APPCHY TYPE ZzFD DEP-Z DIDR GSP FR M M
FCE MLL 80. A 2 2 XBX 3. 56. 140 0.2
PTN PIX/CX  PLY/CY P3X/R  P3Y ONL o N3 o
SR 0. -20. 78. 20.
UNIT DA DEPTH CHVF
DRILLING  10. 20. 2.
TOOL NOM@ No. HOLE-@ HOLE-DEP PRE-DIA PREEDEP RGH DEPTH GSP FR M M
CTR- DR 20. A 14. * * * 90° CTRD 60 0.1
DRI LL 0. A 10. 20. 0. 100 DRILT 5. 60 0.1
PTN z X Y ANL AN2 T1 T2 FMNPROQR
LI NE 0. 20. 0. 0. * 30. ¢ 0266600
UNIT HEAD SPDL PUSH CHUCK W V@&  MOUVEMENT Cl
TRANSFER 1.2 4 1 & -600. O 600. 0. 0.
UNIT TYPE HEAD
HEAD SIN 2
UNT  SHIFT-X  SHFT-Y  SHFT-Z SH FT-C  COORD. th
WPCSH FT 0. 0. 0. 0. 0.
UNIT PART FIN-Z
CORNER  BAK 0.1
TOOL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M
GENERAL QUT 80. C . 5. * . * . 200 0.3
GENERAL QUT 60. D . . * 3 * 0. 300 0.1
SPT- X SPT-Z DEP- X DEP- Z FGH
100. -197. 0. -194. \AAL
UNIT PART CPT- X CPT-Z FI N-X FIN-Z
BAR out 100. 194. 0.3 0.1
TOOL NOM  No. PAT. DEP-1 DEP-2/NUM DEP-3 FINX FINZ GSP FR M
GENERAL OUT 80. C 0 5. * * . . 200 0.3
GENERAL OUT 60. D * . . * 0. 0. 300 0.1
PTN S ONR  SPT-X SPT-Z FPT- X FPT-Z  F-CNR'$ RADIUS/th RGH
LINE C 2. * . 94, 118. * \AAL
LINE C 2. * 3 100. 116. * \AAL
UNT  TURN POS X TURN POS Y TURN POS Z  ANGLE B ANGLE C
| NDEX 0. 180. 0.
UNT  SHIFT-X SHFT-Y  SHFT-Z SHFT-C  COORD. th
WPCSHI FT 0. 0. -194. 0. 0.
UNIT DA DEPTH CHVF
DRILLING  12. 20. 2.
TOOL NOM @ No. HOLE-¢ HOLE-DEP PRE-DIA PRE-DEP RGH DEPTH GSP FR M M
CTRDR 20. A 16. . * . 90° CTRD 60. 0.1
DRILL 12. A 12. 20. 0. 100 DRILT 6. 60. 0.1
PTN z X Y ANL AN2 T1 T2 FMNPOQR
PT 0. 0. 0. * L 2 L 2 2 ¢ & 6000
UNN'T  CONTI. NUMBER  ATC X Y z B ANGLE
END
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APPENDIX-2 WHAT TO DO IN SUCH A CASE?

If an erroneous key operation is carried out during creation of a program, you may be placed at a
loss what to do. Consult this Appendix in such cases; it offers a description of how to act in case
of trouble.

Here, the following states of trouble are covered:

A wrong numeric key has been pressed.

Wrong data has been input (data change).

Wrong data has been input (data erasure).

The display selector key or the menu selector key has been pressed inadvertently.
How to add a unit(s).

How to erase unit(s).

How to add a tool sequence(s).

© N o g > w NP

How to erase a tool sequence(s).

1. Wrong numeric key has been pressed.

O Operate as follows:
Wrong data

\
b I

101
(1) Press the clear key to erase the data in the data selection area .

The wrong data has been erased.

\
1
I I

(2) Press the correct numeric key(s).

2. Wrong data has been input (data change).

O Operate as follows:

SNo. ToOL NOM @ No.  APRCH X APRCHY
RL ENDMLL 10.A ? ?
FIG  PTIN PIX/CX PLY/CY  P3X/R P3Y
1 SR 5. 5. 146. 95.

This data is to be changed to 145.
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(1) Position the cursor on the wrong data using the cursor keys ( ).

PLY/ CY P3X/ R P3Y
5. 14§ 95.
(2) Input correct data. In this case, press in this order.
SNo.  TOOL NOM @ No.  APRCH X APRCH Y
RL END MLL 10.A ? ?
FIG PTIN PIX/CX PlY/CY  P3X/R P3Y
1 SQR 5. 5. 145, 95.

The wrong data has been changed to a correct one.

3. Wrong data has been input (data erasure).

0 Operate as follows:

5. 5. 145. R5.

V This data is to be erased.
(1) Position the cursor on the wrong data using the cursor keys ( ).

P1X/ CX  P1lY/CY P3X/ R CN1 ‘

P3Y ONL
95. 35!
-
(2) Press the data cancellation key .
CANCEL
P1X/CX PLY/CY  P3X/R P3Y ONL
5. 5. 145, 95.

7

The wrong data has been erased.

4. The display selector key or the menu selector key has been pressed inadvertently.

O Pressing of the menu selector key causes the original menu to be resumed.

5. How to add a unit(s).

00 Refer to Part 2, Subsection 2-2-3, “1. Insertion of a unit.”

6. How to erase a unit(s).

0 Referto Part 2, Subsection 2-2-4, “1. Deletion of the unit.”

7. How to add atool sequence(s).

O Referto Part 2, Subsection 2-2-3, “2. Insertion of a tool sequence.”

8. How to erase atool sequence(s).

O Referto Part 2, Subsection 2-2-4, “2. Deletion of the tool sequence.”
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