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A.) I0C TRIP (INVERTER) LED 705

1.) ALARMS COMES ON WHENEVER SPINDLE START COMMAND 1S GIVEN.

i.

ii.

iv.

) DAMAGE TO MAIN CIRCUIT POWER TRANSISTORS.

a.) REMOVE THE CONNECTIONS BETWEEN THE SPINDLE CONTROL AND THE MAIX
MOTOR. DO SO BY DISCONNECTING WIRES AT TERMINAL STRIP LABELED
U,V,%,. AFTER DISCONNECTING MOTOR LEADS TRY TO START THE SPINDLE
CONTROL. IF ALARM COMES ON AGAIN PROBLEM IS WITHIN THE UNIT. IF
ALARM DOES NOT COME ON PROBLEM 1S WITH SPINDLE MOTOR WHICH MUST
BE INSPECTED AND REPAIRED IF NECESSARY.

CUTTING CONDITIONS EXCEED SPINDLE CONTROL SPECIFICATIONS.
a.} LOAD BEING APPLIED TO MOTOR IS TO LARGE DURIXNG HEAVY CUTS.
CHECK LOAD ON MOTOR, EVALUATE PART PROGRAM AND MONITOR SPINDLE
LOAD METER TO MAKRE SURE HEAVIEST CUTS ARE BELOW 120% LOAD FOR
HALF HOUR RATING.
MOTOR WINDING SHORT CIRCUIT OR GROUNDED.

a.) MEASURE ISOLATION RESISTANCE OF MOTOR WINDINGS. IF RESISTANCE IS
LESS THEN 1 MEG OHM, INSPECT AND EVALUATE CONDITION OF MOTOR.

INSPECT THE WIRING BETWEEN THE SPINDLE CONTROL AND MOTOR.

a.) CHECK FOR INCORRECT WIRING, ISOLATION RESISTANCE, SHORTS BETWEEN
MOTOR LEADS AND LOOSE TERMINAL CONNECTIONS.

CHECR AC INPUT SUPPLY VOLTAGE.

a.) IF SOURCE VOLTAGE IS LESS THEN 180V BETWEEN X1,X2,X3, PROPER
METHODS MUST BE TAKEN TO INCREASE POWER SUPPLY CAPACITY.

b.) INPUT POWER CAPACITY IS NOT CORRECT, CHECK SPECIFICATIONS FOR
PROPER INPUT POWER WIRING AND MAIN TRANSFORMER.

10C ALARM COMES INTERMITTENTLY DURING NORMAL OPERATION OF MACHINE.
a.) PLEASE PERFORM THE FOLLOWING ADJUSTMENTS:

1.) DC-CT OFFSETS:
i) TURN OFF THE MAIN CIRCUIT BREAKER CBl ON THE FR-SB UNIT.
ii) TURN THE MAIN POWER ON.
iii) ADJUST VR308 ON FRS-SA1l SO THAT THE VOLTAGE BETWEEN
CH312 & CH103 (COM) = Omv +- 10mv.
iv) ADJUST VR306 ON FR-SAl SO THAT THE VOLTAGE BETWEEN
CH305 & CH103 (COM) = Omv +- 10mv.
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v.) TURN OFF MAIN POWER.
vi.) TURN ON CBl1 ON FR-SB UNIT.
2.) SLIP ADJUSTMENT.

i.) ADJUST VR12(FRS-AX2A) SO THAT BOTH LED301 &
LED302(FR5-SA1A) ARE ON AT TOP RPM IN CLOCKWISE
DIRECTION.

B.) OVERLOAD LED 706.
1.) LOAD OXN MOTOR IS TO HEAVY.

i.) CHECK LOAD METER INDICATION, IF LOAD METER IS EXCEEDING 120%
FOR A PERIOD OF 1 MINUTE OR LONGER OVERLOAD WILL OCCLR.

ii.) CHECh PART PROGRAM AND EVALUATE TO MAKE SURE THAT IT IS YOT
EXCEEDING SPECIFICATIONS OF MOTOR AND CONTROL.

2.0 MISS-ADJUSTMENT OF OVERLOAD DETECTION LEVEL.
i.) CHECh CH205 OX FRS-SA OR 3V, IF NOT ADJUST VR715 FOR 3V.
4.7 PROBLEM WITH DC-CT USED FOR CURRENT DETECTION.

ii.) CHECK WAVEFORMS WITH OSCILLOSCOPE AT CH305 & CH312 CONFIRM
THAT THE FOLLOWING ARE OBTAINED.

U sv/100%s
///’N‘\\& ﬁ%r f,””ﬂ~\\g

a.) IF THIS WAVEFORM IS NOT SEEN THE DC-CT IS THE PROBLEM.

b.) IF THIS WAVEFORM IS SEEN YET THE ALARM STILL COMES ON
REPLACE OR REPAIR OF THE FRS-SA IS NEEDED.

C.) UNDERVOLTAGE (P15) LED 707.

1.} WHEN THIS ALARM COMES ON PLEASE CHECK DC VOLTAGE AT CH102 WHICH IS

P15V IF THIS VOLTAGEZ DROPS BELOK 40% OF THIS VALUE THE ALARM WILL
COME OX.

A

IF ALARM COMES ON INTERMITTENTLY PLEASE MONITOR P15 AND N15 SUPPLY
LINES TF NOTHING IS FOUND PLEASE REPLACE OR REPAIR FRS-SA P.C.B.

.} PLEASI CHECE FUSES F701 AND F702 TO SEE IF THERE BLOWN IF ONE OR
BOTH ARE BLOWN FIND CAUSE AND REPLACE DEFECTIVE FUSE.



D.) UNDERVOLTAGE (LINE) LED 708.

1.) THIS LED WILL COME ON 1F INPUT LINE VOLTAGE DROPS TO LESS THEN 170V.
THIS ALARM IS JUST A WARNING OR A CAUTION THIS WILL NOT STOP THE
CONTROLLER FROM OPERATION.

i.) WHEN THIS ALARM COMES ON PLEASE CHECK AC INPUT VOLTAGE
TO ASSURE PROPER SPECIFICATION, VOLTAGE SHOULD BE AS
FOLLOWS.

a.) X1-X2 SHOULD BE 200-220V AND STABLE
b.) X2-X3 SHOULD BE 200-220V AND STABLE
c.) X1-X3 SHOULD BE 200-220V AND STABLE

IF THESE VOLTAGES DO NOT MEET THESE SPECS FIND CAUSE AND
BRING TO PROPER STANDARDS.

i1,

E.) OVER REGENERATION LED 708.
1.7 PROBLEM IS IN MAIN CIRCUIT.

i.) PLEASE CHECK BASE CIRCUIT FOR SCR TROUBLE IF SCR IS OPEX
PROPER REGENERATION WILL NOT BE POSSIBLE. IF BASE SCR IS
FOUND TO BE DEFECTIVE PLEASE REPLACE.

ii.) PROBLEM WITH CONTROL CKT ON HINGE IF NO PROBLEM IS FOUXD
WITH BASE CIRCUIT EVALUATION OF CONTROL CRTS IS NEEDED
REPLACEMENT OR REPAIR OF HINGE PANEL MUST TARE PLACE.

2.) IF ALARM COMES ON DURING NORMAL OPERATION OF MACHINE PLEASE CHECK
THE FOLLOWING CONDITIONS.

i.) IF ALARM IS COMING ON DURING A DECELERATION MOVEMENT CHECK
LOAD ON MOTOR IT COULD POSSIBLY BE OVERSPECIFICATION.

ii.) INERTIA IS VERY LARGE PLEASE CHECK FOR MECHANICAL PROBLEMS

.iii.) DECELERATION TIME IS TO SHORT, IF THE DECELERATION TIME 1S
SHORTER THEN SPECIFIED ADJUSTMENT IS NECESSARY.

a.) TO ADJUST DECEL TIME PLEASE FIND VR708 ON THE FRS-AX
P.C.B. ON TURN IT CLOCKWISE.

iv.) IT IS ALSO POSSIBLE THE INPUT VOLTAGE TO THE SPINDLE
CONTROL IS TO HIGH, PLEASE CHECK AND ADJUST TO PROPER LEVEL
IF NEED BE.

v.) PROBLEM IS WITH FAULT DETECTION IF NO PROBLEMS ARE FOUND
WITH PREVIOUS ITEMS PLEASE REPLACE OR REPAIR FRS-SA P.C.B.



F.) OVERHEAT (THYRISTOR) LED 710.

1.) IF ALARM COMES ON INTERMITTENTLY DURING NORMAL OPERATION OF MACHINE
PLEASE CHECK YHE FOLLOWING CONDITIONS.

i.) MAKE SURE THAT THE COOLING FANS IN CABINET AS WELL AS ON
CONTROL ARE FUNCTIONING PROPERLY. IF THEY ARE NOT
TEMPERATURE MAY EXCEED DESIRABLE LEVEL AND CAUSE ALARM TO
COME ON.

ii.) CHECE TO MAKE SURE THAT OVERHEAT SENSOR ON CONTROL IS WORKING
PROPERLY IF NOT REPLACE SENSOR.

iii.) PROBLEM WITH ALARM DECTECTION CIRCUIT. IF NO PROBLEMS ARE FOUND
REPAIR OR REPLACEMEXT OF FRS-SA P.C.B. IS NEEDED.

G.) FUSE BLOW LED 711.
1.) PLEASE CHECK FUSES IF FUSE 1S BLOWN FIND CAUSE THEN REPLACE FUSE.
H.) OVER HEAT (MOTOR) LED 71Z.

1., ALARM COMES OX INTERMITTENTLY DURING NORMAL OPERATION OF MACHINE.
IF THIS HAPPENS PLEASE CHECKR THE FOLLOWING COXNDITIONS.

i.) CHECK TO SEE IF MAIN SPINDLE MOTOR IS ABNORMALLY HOT, IF
MOTOR 1S HOT PLEASE CHECK COOLING FAN LOCATED ON EXD OF
SPINDLE MOTOR IF FAN IS NOT OPERATING CHECK BREAKER 1F
OR REPLACEMEXT OF COOLING FAN 1S NEEDED.

ii.) CHECK CUTTING CONDITIONS THEY MAY BE EXCEEDING SPECIFICATIONS
CAUSING MOTOR TO OVERHEAT. RE-EVALUATION IS NEEDED ON OPER-
ATING CONDITIONS AND PROPER METHODS MUST BE TAKEN.

iii.) PROBLEM WITH FAULT DECTECTION P.C.B. REPAIR OR REPLACEMENT
1S NEEDED.

2.) IF ALARM COMES ON INT. AND NO CAUSE CAN BE FOUND PLEASE CHECK OVER
HEAT SENSOR LOCATED INSIDE MAIN SPINDLE MOTOR.

1.) MCTOR BREAKER TRIP LED 713.
1.) THIS ALARM OCCURS WHEN THE BREAKER SUPPLYING POWER TO THE SPINDLE
COOLING FAN HAS TRIPPED. WHEX THIS HAPPENS CHECK CONDITION OF
FAN 1T COULD POSSIBLY BE DEFECTIVE AND REPLACEMENT MAY BE
NEEDED.
J.) OVERSPEED LED714.

1.) THE ALARM WILL ILLUMINATE WHEN THE MOTOR SPEED ROTATES AT .115% OF
MAXIMUM MOTOR SPEED.

2.) TROUBLE CCULD BE WITH CONTROL CIRCUITS ON FRS-AX P.C.B. PLEASE
CHECKR THE FOLLOWING.



i.) CLAMPING CIJRCUIT FOR INPUT SPEED REFERENCE IS NOT ADJ.
CORRECTLY OR MAY NOT BE FUNCTIONING PROPERLY. PLEASE
CHECK CH707 TO COM ON AX P.C.B. IF LEVEL IS ABOVE
10V DC P.C.B. MUST BE REPAIRED OR REPLACED.

ii,) LED 301 AND 302 ARE NOT ILLUMINATED AT TOP SPEED, IN
THIS CASE SLIP ADJUSTMENT IS NEEDED.

iii.) PROBLEM WITH TG FEEDBACK FROM MOTOR PLEASE CHECK FEEDBACK
AS WELL AS COUPLING.

K.) SPINDLE WILL NOT START AND NO ALARMS ARE INDICATED.
1.) CHECK TO MAKE SURE THAT NC IS GIVING SPINDLE CONTRCL A DIRECTION.

i.) WHEX EITHER A MO3 OR MO4 (SPINDLE FORWARD OR SPINDLE REVERSE)
IS COMMANDED FROM NC PLEASE CHECK LED STATUS OX FRS-AX
P.C.E. '

a.) FIRST CHECK STATUS BY VERIFYING THAT:

1.) LED 702 FOR SPINDLE FORWARD IS ILLUMINATED.
2.) LED 703 FOR SPINDLE REVERSE IS ILLUMINATED.

b.) IF LEDS ARE NOT ILLUMINATED PLEASE CHECK VOLTAGE
ON TB4 (FRS-AX) LABLED SRN OR SRI.

1.) WHEN SRN COMMAXD IS GIVEN MEASURE DC VOLTAGE
ON TB4 TERMINAL 18 IF SWITCH OR RELAY IS
FUNCTIONING PROPERLY OV SHOULD BE READ AT THIS
POINT. IF NOT 24VDC IS READ PLEASE CHECK MACH.
SIDE RELAY OR NC COMMAND VERIFICATION IS NEEDED.
SAME HOLDS WHEN SRI COMMAND IS GIVEN.

2.) IF DIRECTION COMMAND IS GOOD BUT SPINDLE STILL WILL NOT TURXN
PLEASE CHECK TO MAKE SURE THAT SPEED COMMAND IS BEING GIVEX.

a.) CHECK INPUT SPEED COMMAND ON TB4 (FRS-AX) TERMINAL 1
LABLED SE1 WITH REF. TO SE2 THIS IS SPEED REF FROM NC
THIS VOLTAGE SHOULD BE O TO 10V, 10 WOULD BE TOP SPEED.

b.) IF NO SPEED COMMAND IS MEASURED PLEASE CHECK NC SIDE TO
VERIFY PROPER OUTPUT

3.) IF PREVIOUS STEPS ARE VERIFIED AND ASSURED TO BE GOOD, HINGE
PANEL MUST BE REPAIRED OR REPLACED.

L.) NG ALARMS ARE INDICATED BUT SPINDLE ROTATES AT VERY LOW RPMS.
1.) PLEASE CHECK TO MAKE SURE THAT PROPER SUPPLY VOLTAGE IS BEING SUPPLIED.

i.) SUPPLY VOLTAGE SHOULD BE 200-220 VAC FROM PHASE TO PHASE.
IF THIS VOLTAGE IS NOT CORRECT BE BRING TO STANDARDS.
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ii.) PLEASE VERIFY CONDITION OF TG (TACH GENERATOR) MAKE THAT PROPER
WIRING IS OBTAINED ALSO CHECK FOR LOOSE OR BROKEN CONNEZCTIONS.

M.) WHEN SPINDLE IS GIVEN A STOP COMMAND IS GIVEN IT TAKE A LONG TIME TO STOP.

1.) FIRST CHECK TO MAKE SURE THAT BELTS FROM SPINDLE MOTOR TO SPINDLE
HEAD ARE NOT SL1PPING. IF BELTS ARE LOOSE OR OILY SPINDLE WILL NOT STOP
PROPERLY .

2.) MAKE SURE THAT THE ZERO SPEED SIGNAL IS FUNCTIONING PROPERLY, IF
ZERO SPEED OUTPUT IS ALWAYS ON WHEN A STOP COMMAND SIGNAL IS
GIVEN SPINDLE WILL COAST TO A STOP.

N.) NC WILL NOT FEED WHEN SPINDLE SEEMS TO BE AT PROPER SPEED, OR CYCLE
WILL NOT CONTINUE TO NEXT STEP.

1.) PROBLEM WITH UP-TO-SPEED OUTPUT CHECK RA 708 ON FRS-AX TO VERIFY
THAT UP-TO SPEEL SIGNAL IS OUTPUT TO XC.

i.) PROBLEM WITH OUTPUT RELAY REPLACE RA 708..
ii.) PROBLEM WITH UP-TO-SPEED DECTECTION CIRCUIT
REPAIR OR REPLACE FRS-AX P.C.B.
L.) SPINDLE 1S NOISY OR HAS SOME VIBRATION.
1.) PLEASE CHECK TO MAKE SURE THAT PROPER PHASE SEQUENCE IS OBTAINED.
2.) VERIFY THAT NOISE IS ELECTRICAL OR MECHANICAL DO SO BY RUNNING
SPINDLE TO TOP SPEED THEN TURN POWER OFF SPINDLE WILL BE IN FREEL
RUN STATE IF NOISE REMAINS PROBLEM IS MECHANICAL IF NO NOISE
PROBLEM IS ELECTRICAL.

i.) CHECKR MOTOR BEARING ON MECHANICAL GEARS ON SPINDLE



S MITSUBISHI

MITSUBISHI ELECTRIC INDUSTRIAL CONTROLS, INC.
800 E. BUSINESS CENTER DRIVE

MOUNT PROSPECT, ILLINOIS 60056-2186

Phone: (708) 296-2100 Fax: (708) 699-0497
Service/Parts: (708) 2981535 Fax: (708) 298-0678

0 - PL1 (PHASE SEQUENCE)

60HZ
I0C TRIP (INVERTER) —— O LED 1
x| OVER REGENERATION O LED 2
I10C TRIP (CONVERTER) — O LED 3  SPEED CONTROLLER
OVER HEAT (CONTROLLER)— O LED 4
590HZ not used O LED 5
OVER HEAT (MOTOR) 0 LED 6 u:lm LL
BREAKER TRIP. O LED 7 G
OVER SPEED O LED 8 VR2 SH2
UNDER VOLTAGE (P15) —— O LED § LJ O
UNDER VOLTAGE (LINE) — O LED 10
TACH FEEDBACK FINE — O LED 11
TACH FEEDBACK FINE ——— O LED 12
[ 0 — 0
| 11 L\ UL
MODEL FR-SD
MITSUBISHI ELECTRIC CORPORATION
NORMAL- LED 13 0 VR3 LO
INVERSE— [ED 140 LI
OVER RIDE————— LED 15 O VR4 METER
CURRENT DETECTION- LED 16 0 LJ 1B
ZERO SPEED— LED 17 O VRS
SPEED DETECTION— LED 18 0 L
UP TO SPEED—— LED 19 O VR6 SPEE
READY. IED 20 0 LJ
[VR7 TACH FB FINE



I. INSTANTANZCUS OVER CURRENT - INVERTER LED1
- CONVERTER LED3
A. Alarrm On When Starting Or Stopping
1. Check Tach Generator Feedback

a. Power On ' PL1

b. SET/SRN LED20/LED13
c. RPM is 1/3 of max.

d. CH12 = +2.5vde Cl4 is com.

e. RPM is max.
£, CH12 = +1.5=2.0vdc CH4 is com.
. % adjust VR7 to secure these values

g. LED 11 & 12 should both be illuminated .

h. SET/SRI LED20/LED14
i. RPM is max.

j. CH12 = -1.5vdc CH4 is com.

k. LED 12 is illuminated

REMEDY: HINGE PANEL/ TACH GENERATOR/ CABLE

2. Check DC-CT Offset
a. Power On PL1
b. CH8 is Omv +/- 5mvde CH4 is com.
x adjust VR19 to secure this value
c. CHS is Omv +/- Bmvde CH4 is com.
X adjust VR12 to secure this value
REMEDY: UNIT

3. Check For P-N Voltage _
a. Power On PL1
b. Main Cap Voltage is +50x5bvdc
*x adjust VRS2 on GBl brd. to secure this value

REMEDY: UNIT
B. Llarm On When Start Command
1. Check For Main Transistor Damage
a. Disconnect U,V,W motor leads from terminal strip
b. Power On
ec. SET/ SRN LED20@ /LED13

d. If no alarm. go to #2
REMEDY: UNIT

2. Check For Damage To Main Spindle Motor
_a. Disconnect motor leads at terminal block
b. Megger test motor
*x U,V,W to ground A
c. If meggers good, go to #3
REMEDY: MOTOR

3. Check For Loose Connection
z. Verify all connectors are securely fastened
b. Remove Tzch Generator from rear of spindle motor
c. Inspect coupling between motor shaft and T.G.
REMEDY: TACH/ COUPLING



2. OVER-REGENERATION LED2
A. Alarm On When Decelerating
1. Is Decel Time > 2 sec.

a. Power On _ PL1

b. SET/SRN LED20/13
c. RPM is max.

d. Remove SRN

e. Decel time should be > 2 sec.
¥ adjust VR27 CW to increase
REMEDY: HINGE PANEL

2. Check Slip Feedback
(refer to 10C procedure)

3. Confirm Regeneration Circuit

a. Power On PL1

b. SET/SRN LED20/13
c. RPM is max.

d. Remove SRN

LED 62 on, LED 61 off
REMEDY HINGE PANEL

4. Check for to heavy of load
REMEDY: LIGHTEN LOAD/ DECREASE GIF

3. OVER HEAT (CONTROLLER) LED4
A. Alarm On During Normal Operation
1. Is The Controller Temperature Above Normal
a. Are cooling fans functioning properly
b. Are cycle times very short
c. Is load to heavy

2. Is The Controller Temperature Normal
a. Install shorting wire at TB103 terminals TH-NO
b. Power off and then on
c. No alarm present

REMEDY: SENSOR

d. Alarm present
REMEDY: HINGE PANEL

4. MOTOR BREAKER TRIP LEDS
{not used)
5. OVER HEAT (MOTOR) LED6

A. Alarm On During Normal Operation
1. Is The Motor Temperature Above Normal
a. Is the blower fan functioning properly
1. SET/SRN -
2. MS1 and MS2 = 200VAC
b. Are cycle times very short
c. Is load to heavy
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2. Is Motor Temperature Normal
‘ a. Install shorting wire between anode of 2D24
(bottom side) to R407 (top side).
* components found on right side of CON2

b. Power off then on
c. No Alarm present
REMEDY: SENSOR/ CABLE

d. Alarm present
REMEDY: HINGE PANEL

€. BREAKER TRIP

LED7

A. Alarm On With Power On/ Start Command

1. CBl1 1Is Tripped

a. Verify correct phase sequence PL1
b. Check for shorted SCR or transistor

c. Check for main capacitor shorted

REMEDY: UNIT

2. CB1 Is Not Tripped

a. Install shorting wire at TB163 terminals FB-NO

b. Power off and then on
c. No alarm present

REMEDY: BROKEN WIRE/ DEFECTIVE CB1

d. Alarm present
REMEDY: HINGE PANEL

7. OVER SPEED

LED8

A. Alarm Comes On When Command Max. Speed
1. Does Motor Speed Overshoot

a. Turn SW2 clockwise

2. Check Tach Generator Feedback

a. Power Om

b. SET/SRN

c. RPM is max.
d. CH19 = +1ovdc

PL1
LED20/LED13

LED 11 & 12 should both be illuminated
R_M.DY. ADJUST TACH FEEDBRACK (refer to IOC)

3. Check Clamping Circuit
a. Power On
b. SET/SRI
c. RPM is max.
d. CH51 is +1@=1llvdc
e. CH26 is +1ovdc
REMEDY: HINGE PANEL

PL1
LED20/LED14

CH4 is com.
CH4 is com.
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8.

9.

10.

11.

UNDER VOLTAGE (P15)
A. Alarm On With Power On

1. Verify All Power Supply Voltages

a. CH1 = +24vdc
b. CH2 = +15vdc

CH4 is com.
CH4 is com.

*CH2 is slightly adjustable by

VR1 on FRS-GB1l brd.
c. CH3 = +bvde
d. CH5 = -15vdc
e. CH13A = +15vdc
£f. CH17 = +5vde
REMEDY: HINGE PANEL

B. Alarm On Intermitently

CH4 is com.
CH4 is com.

CH13 is com.
CH13 is com.

1. Verify All Power Supply Voltages

2. Verify Motor Blower Fan Functions Properly

UNDER VOLTAGE (LINE)
A. Alarm On With Power On

1. Check Source Voltage For Correct Rating

a. X1-X2-X3 = 226vac

REMEDY: INCREASE SOURCE VOLTAGE

B. Alarm On During Speed Change Or Heavy Load

1. Check Source Power Capacity
REMEDY: INCREASE POWER CPACITY
NOTE: This alarm is just an indication, no fault will occur

WHEN MANY ALARMS ON AT SAME TIME

A. Check For Secure Connections
1. Re-seat CON1 and CON2

B. Verify Power Supply Voltages
(refer to under voltage (P1
REMEDY: HINGE PANEL

3))

LEDS

LED10
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A.) MOTOR OVERHEAT (LKD 15)

1.) CHECK THE TEMPERATURE OF THE MAIN SPINDLE MOTOR TO SEE IF THE TEMPERATURE IS
ABOVE NORMAL OPERATING CONDITIONS.

2.) CHECK THE OPERATION OF THE MAIN SPINDLE MOTOR COOLING FAN. MAKE SURE THAT THE -
FAN IS TURNING UNDER NORMAL RUNNING CONDITIONS, ALSO VERIFY THAT THE FAN IS FREE
FROM BLOCKAGE THAT WOULD ENABLE THE FAN FROM TURNING.

i) IF THE COOLING FAN IS NOT OPERATING UNDER NORMAL CONDITIONS, PLEASE
OBTAIN FAN MODEL THEN REPLACE DEFECTIVE COOLING FAN.

ii) IF COOLING FAN IS OPERATING AND ALARM IS STILL PRESENT AFTER RESETTING,
SHORT MOTOR THERMAL PROTECT LOCATED IN SPINDLE DESIGNATED BY WIRES OHS1
AND OHSZ THEN RESET. IF ALARM DOES NOT LIGHT AFTER SHORTING OHS1 AND
OHS2 REPLACEMENT OF MOTOR THERMAL PROJECT IS NEEDED. ( NOTE: SPINDLE
CAN OPERATED WITH OHS1 AND OHSZ SHORTED IF COOLING FAN AND PROPER
VENTILATION IS VERIFIED.

iii) 1IF ALARM IS STILL PRESENT AFTER SHORTING OHS1 AND OHS2, PLEASE CHECK
CONDITION OF CABLE BETWEEN SPINDLE MOTOR AND CONTROL. (SEE DIAGRAM FOR
PIN CONFIGURATION) IF CABLE IS FOUND TO BE DEFECTIVE PLEASE REPAIR OR
REPLACE.

iv) IF ALL PREVIOUS CONDITIONS HAVE BEEN SATISFIED AND NO PROBLEMS HAVE
BEEN FOUND CHANGE HINGE PANEL PCB°S IN THIS ORDER.

1.) SX-CpU1,2
2.) SX-101
B.) EXCESSIVE (LED 14)
1.) IF ALARM OCCURS DURING NORMAL OPERATION OF MACHINE PLEASE CHECK THE FOLLOWING
CONDITIONS.
i) CHECK CUTTING CONDITIONS FOR POSSIBLE OVERSPECIFICATION. LOAD METER
SHOULD NOT EXCEEDS 120% IF ALARM OCCURS PLEASE EVALUATE PROGRAM PROBLEM
WITH OVERLDAD. '
2.) IF ALARM OCCURS WHEN A SPINDLE SPEED AND DIRECTION IS GIVEN.

11) CHECK OPERATION OF SPINDLE CONTROL IN OPEN LOOP ( SEE METHOD OF
OPERATION IN OPEN LOOP.)
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a.) IF SPINDLE CONTROL OPERATES IN OPEN LOOP, PLEASE CHECK OUTPUT
WAVEFORMS FROM TACH GENERATOR (PLG). WAVEFORM CHECK POINTS ARE
FOUND ON THE SX-CPU PCB.

1.) FOR CPU 0,1 PCB PLEASE CHECK CH56 & CH57.
2.) FOR CPU 2 PCB PLEASE CHECK CH59 & CHE@

b.) IF A PROBLEM IS POUND WITH THE FEEDBACK WAVEFPORMS REPLACEMENT OF
PLG IS NEEDED.

iii) CHECK BASE POWER TRANSISTORS FOR POSSIBLE OPEN CIRCUIT.

a.) RESISTANCE CHECK OF ALL BASE TRANSISTORS IS NEEDED, IF A
TRANSISTOR IS FOUND TO BE QUESTIONABLE REPLACE AND EVALUATION OF
BASE DRIVER WAVEFORMS IS NEEDED. ( SEE BASE DRIVER WAVEFORM
CHECKING PROCEDURE.)

iv) CHECK P-N VOLTAGE, ( P-N VOLTAGE IS MEASURED ACROSS BASE CAPACITORS.)
THIS VOLTAGE IS MEASURED WHEN SPINDLE CONTROL IS IN READY CONDITION
ONLY. THIS VOLTAGE SHOULD BE 50V TO 55V DC AND STABLE.

a.) IF P-N VOLTAGE IS LOWER AND VERY UNSTABLE REPLACEMENT OF HINGE
PANEL IS NEEDED. ‘
C.) BREAKER IRIP (LKD 13)

1.) DOES BREAKER TRIP EVERYTIME SPINDLE IS GIVEN A START COMMAND OR GIVEN A READY
COMMAND. ( NOTE IOC ALARM MAY HAVE HAPPENED FIRST.)

i) CHECK FOR SHORT CIRCUIT ON BASE, CHECK SCR™S ON CONVERTER SIDE AND POWER
TRANSISTORS ON INVERTER SIDE. RESISTANCE CHECK ON BOTH CONVERTER AND
INVERTER IS NEEDED.

a.) IF SHORT CIRCUIT IS FOUND REPAIR EVALUATE AND INSPECT SX-IO1 PCB.

b.) AFTER SHORT CIRCUIT IS FOUND IT IS POSSIBLE THAT SX-I01 MAY HAVE
TO BE REPLACED. (SEE REPLACEMENT PROCEDURE.)

c.) IF NO SHORT CIRCUITS HAVE BEEN FOUND AND NO PHYSICAL DAMAGE IS
APPARENT REPLACE HINGE PANEL.

2.) BREAKER TRIPS INTERMITTENTLY DURING OPERATION.

i.) MAKE SURE THAT CUTTING CONDITION OF PART PROGRAM NOT EXCEED THE
SPECIFICATIONS OF THE SPINDLE CONTROL. (POSSIBILITY THAT LOAD ON THE
CONTROL EXCEEDS OUTPUT KW CAUSING USER OVERLOAD.)

ii) CHECK FOR LOOSE CONNECTIONS BETWEEN HINGE PANEL AND BASE. ( CON 101, CON
102, CON 103, CON 104, CON 105, CON106 ALSO ALL SCREW AND BOLT
CONNECTIONS. )



iii) POSSIBLE INTERMITTENT PROBLEM WITH CONTROL CIRCUITS ON HINGE PANEL
PLEASE REPLACE HINGE PANEL IF NOTHING CONCLUSIVE IS FOUND IN PREVIOUS
CHECKING PROCEDURES.

3.) BREAKER TRIP ALARM IS ON ALTHOUGH BREAKER IS NOT TRIPPED.
i.) LOCATE TERMINAL FB AND D924 ON SX-AJ1 PCB AND SHORT BETWEEN, AFTER
SHORTING RESET CONTROL. IF ALARM IS NO LONGER PRESENT THE PROBLEM IS
WITH THE ALARM CONTACTS IN NF BREAKER. REPLACEMENT BREAKER IS NEEDED.

ji.) IF ALARM IS STILL PRESENT AFTER RRSETTING PLEASE REPLACE HINGE PANEL
PROBLEM IS IN ALARM CIRCUITS.

D.) PHASE LOSS (LED 13 & 15)
1.) CHECK 3 PHASE AC INPUT VOLTAGE LOCATED AT CIRCUIT BREAKER OF SPINDLE CONTROL.
WIRES LABELED X1,X2,X3. MEASURE BETWEEN X1-X2, X2-X3, X1-X3 VOLTAGE BETWEEN ALL
3 LEGS SHOULD BE AC 200-220V MAKE SURE ALL THREE PHASES ARE PRESENT.

i.) IF A MISSING PHASE IS FOUND FIND WHERE PHASE IS BEING DROPPED AND
REMEDY .

2.) CHECK LINE FUSES LOCATED ON SX-AJ1 (F1,F2,F3) FOR OPEN. CHECK CAUSE OF FUSE
BLOW AND REPLACE BLOWN FUSE.

3.) MAKE SURE THAT CON 105 ON BACK OF HINGE PANEL IS INSERTED AND SECURE. IF AN
OSCILLOSCOPE IS AVAILABLE CON 105 CAN BE CHECKED TO MAKE SURE PHASE TRANSFORMER
IS FUNCTIONING PROPERLY.

4_.) CHECK OUTPUT LEDS LOCATED IN SX-PW TO ASSURE ALL ARE ILLUMINATED. IF ONE OR
" MORE LEDS FAIL TO ILLUMINATE REPLACEMENT OF SX-PW IS NEEDED.

5.) IF ALL PREVIOUS CHECKING PROCEDURES FAIL TO REMEDY PROBLEM PLEASE REPLACE HINGE
PANEL PROBLEM IS IN THE ALARM CIRCUIT.

E.) EXTERNAL RGENCY (IED 13%14)

1.) THE CORRESPONDING ALARM WILL LIGHT WHEN AN EXTERNAL EMERGENCY STOP SIGNAL IS
GIVEN. CHECK THE CAUSE OF THE EMERGENCY STOP AND THEN RESET.

E) (LED 13.1415)
1.) OVER SPEED ALARM WILL ILLUMINATE IF IMPROPER MAX SPEED SELECTION IS MADE.

MK

i.) PLEASE CHECK THE SWITCH SETTING ON CPU PCB, CHECK SW 1-7 FOR PROPER
SELECTION ALSO MAKE SURE THAT PIN 1 ON THE SX-IO1 IS INSERTED PROPERLY.

ii.) AFTER PROPER SETTINGS FOR SPINDLE MAX SPEED HAS BEEN VERIFIED, PLEASE
VERIFY MAX SPEED VOLTAGE AT CH.37 TO DGA ON SX-IO1. (PLEASE SEE MAX
SPEED ADJUSTMENT PROCEDURE.)



2.) CHECK OUTPUT WAVEFORMS FROM TACH (PLG) FOR PROPER OUTPUT. (OSCILLOSCOPE IS
REQUIRED.) IF PLG WAVEFORM ARE NOISY THERE IS A POSSIBILITY THAT OVER SPEED
ALARM COULD COME ON.

3.) IF ALL PREVIOUS CHECKING PROCEDURES HAVE BEEN CONFIRMED TO BE GOOD PLEASE
REPLACE HINGE PANEL PCB°S IN THE FOLLOWING ORDER.

1.) sxX-CPU
2.) SX-I01

G.) IOC TRIP (CONVERTER LED 12 & INVERTER LED 12 & 13)
1.) ALARM COMES ON WHENEVER A SPINDLE START COMMAND IS GIVEN.
i.) DAMAGE TO MAIN CIRCUIT POWER TRANSISTORS.
a.) REMOVE THE CONNECTIONS BETWEEN THE SPINDLE CONTROL AND THE MAIN
MOTOR. DO SO BY DISCONNECTING WIRES AT TERMINAL STRIP LABELED
U,V,W. AFTER DISCONNECTING MOTOR LEADS TRY TO START THE SPINDLE
CONTROL. IF ALARM COMES ON AGAIN PROBLEM IS UNIT, IF ALARM DOES
NOT COMES PROBLEM IS WITH MAIN SPINDLE MOTOR WHICH MUST BE
INSPECTED AND REPAIRED.
ii.) CUTTING CONDITIONS EXCEED SPINDLE CONTROL SPECIFICATIONS.
a.) LOAD BEING APPLIED TO HOTOR IS TO LARGE DURING HEAVY CUTS.
CHECK LOAD ON MOTOR, EVALUATE PART PROGRAM AND MONITOR SPINDLE
LOAD METER TO MAKE SURE HERAVIEST CUTS ARE BELOW 120% LOAD FOR
HALF HOUR RATING.
iii.) INSPECT THE WIRING BETWEEN THE SPINDLE CONTROL AND MOTOR

a.) CHECK FOR INCORRECT WIRING, ISOLATION RESISTANCE, SHORTS BETWEEN
MOTOR LEADS AND LOOSE TERMINAL CONNECTIONS.

iv.) MOTOR WINDING SHORT CIRCUIT OR GROUNDED..

a.) MEASURE ISOLATION RESISTANCE OF MOTOR WINDINGS. IF RESISTANCE IS
LESS THEN 1MEG OHM, INSPECT AND EVALUATE CONDITION OF MOTOR.

b.) IF MOTOR IS FOUND AT FAULT PLEASE REPLACE OR REWIND.
v.) CHECK AC INPUT SUPPLY VOLTAGE.

a.) IF SOURCE VOLTAGE IS LESS THEN 180V BETWEEN X1,X2,X3, PROPER
METHODS MUST BE TAKEN TO INCREASE POWER SUPPLY CAPACITY.

b.) INPUT POWER CAPACITY IS NOT CORRECT, CHECK SPECIFICATION FOR
PROPER INPUT POWER WIRING AND MAIN TRANSFORMER.



vi.) I0C ALARM COMES ON INTERMITTENTLY DURING NORMAL OPERATION OF MACHINE.

a.) CHECK CH 11 TO AGA ON SX-IO1 FOR 10V DC PEAK IF ALARM IS INVERTER
I0C. CHECK CH 9 FOR 10V DC PEAK FOR CONVERTER IOC. IF VOLTAGE AT
THESE CHECK POINTS DO NOT EXCEED THIS 16V DC PEAK ALARM CIRCUITS
ARE NOT FUNCTIONING PROPERLY THEREFORE HINGE REPLACEMENT IS
NEEDED.

1.) OVER HEAT ALARM OCCURS DURING NORMAL OPERATION OF MACHINE.

i.) CHECK TEMPERATURE OF SPINDLE. IF TEMPERATURE APPEARS TO BE NORMAL SHORT
TERMINALS TH-D@24 LOCATED ON SX-AJ1 THEN RESET.

a.) ALARM IS NOT PRESENT AFTER RESETTING, CHECK OVER HEAT SENSORS
LOCATED ON BASE OF SPINDLE CONTROL, REPLACE IF OVER HEAT
DETECTORS ARE FOUND TO BE DEFECTIVE.

b.) IF SPINDLE CONTROL TEMPERATURE APPEARS TO BE ABOVE NORMAL, CHECK
OPERATION OF SPINDLE CONTROL COOLING FANS. REPLACE IF DEFECTIVE
OR CLEAN IF NECESSARY. ALSO CHECK FOR PROPER VENTILATION
INSIDE MACHINE ELECTRICAL CABINET.

c.) IF OVER HEAT ALARM CONTINUES TO ILLUMINATE AFTER CONFIRMING ALL
PREVIOUS CONDITION ARE GOOD, REPLACE HINGE PANEL PROBLEM WITH
ALARM DETECTION CIRCUITS.
H.) UNDER VOLTAGK (LED 12&14)

1.) THE ALARM LEDS LIGHT WHEN THE INPUT SOURCE VOLTAGE DROPS BELOW 170V AC FOR 15mS
OR LONGER.

i.) CHECK INPUT POWER LINE VOLTAGE TO MAKE SURE THAT THE VOLTAGE IS AT THE
PROPER LEVEL, IF NOT INCREASE POWER INPUT VOLTAGE.

ii.) IF ALARM COMES ON DURING NORMAL OPERATION PLEASE EVALUATE INPUT POWER
CAPACITY AS WELL CUTTING CONDITIONS.

" i1i.) IF ALL PREVIOUS CHECKING PROCEDURES HAVE BEEN CHECK AND FOUND TO HAVE
NO PROBLEM FIRST REPLACE SX-PW THEN HINGE PCB°S.

4. VOLTAGE (CONVERTER LED 12.14%15)
1.) CHECK AC INCOMING VOLTAGE AT MAIN CIRCUIT BREAKER OF SPINDLE CONTROL. THIS
VOLTAGE SHOULD BE 200V TO 239VAC. IF THE VOLTAGE MEASURED AT THE CIRCUIT BREAKER
EXCEEDS THIS, OVER VOLTAGE ALARM WILL COME ON.

2.) CHECK INPUT LINE IMPEDANCE, (CHECK WIRE SIZE AND SPECIFICATIONS ON MAIN
TRANSFORMER.

18



3.) CHECK RESISTANCE AS WELL AS PHYSICAL CONDITION OF CONVERTER SIDE SCR°S. IF THESE
ARE FOUND TO BE OPEN OVER VOLTAGE ALARM WILL OCCUR. IF OSCILLOSCOPE IS
AVAILABLE CHECK CONVERTER FIRING SEQUENCE.

4.) IF PREVIOUS CHECKS HAVE BEEN DONE AND NOTHING CONCLUSIVE WAS FOUND OR IF ALARM
IS INTERMITTENT PLEASE EXCHANGE COMPLETE HINGE PANEL.

1.) CRU FAULT 1,2%3 (CPU1 LED 12,13,15 CPU2 LED 12.13.14 CPU3 12.13,14.15)
1.) POSSIBLE TROUBLE WITH CPU PCB PLEASE EXCHANGE CPU OR COMPLETE HINGE PANEL.
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3.5 Spindle orientation adjustment procedure
(1) Magnetic sensor type spindle orientation

80 ~ 155 rpm
Usual operation speed RPM Orientation speed Timer setting [SW25, 6,7
' 180~ 250 ms
:
/ | Creep speed 30 rpm
— or 20 rpm
4
v 1 N
o | 1 i \
oy ! H \_2nd deceleration
: : 5 point area
Magnetic senso ftivit . i Ist deceleration&—t | }’osit'ioninglpopgain
:.adgus bngnte r sensitivity L-Zone transient point _ point area (ramp selection)
- . L-Zone trans.ient point .
esvarev] N\ s10vT/ Swz: 314
—6V tow |O|O | O
5V ~—6V | -tov OJ|O|X
PA-RA_TERMINAL CH58A NN E
-Operate at the orientation speed with SW1-1 OFF and ST2, : High { X | x| X

adjust VR4 to the limit at which the magnetic sensor
sensitivity LED11 lights and set CHS8A to the peak voltage 310V

The speed change pattern at spindle orientation (indexing) .is as illustrated above.
When the spindle stops running over the previously determined stop position (indexing
position) ..... |

— Shorten setting of timer (SW2-5, 6, 7)..(Extended 1st deceleration point area)

— Increase positioning loop gain (SW-2, 3, 4).(Extended 2nd deceleration point area)
— Decrease orientation speed.

When shorter orientation time is desired .. ...

— Prolong setting of timer (SW2-5, 6, 7). (Reduced 1st deceleration point area)

— Increase positioning loop gain SW2-2.. 3. 4.(Reduced 2nd deceleration point area)
— Increase orientation speed. |

When hunting occurs at spindle stop .....
— Decrease positioning loop gain (SW2-2, 3, 4). (Extended 2nd deceleration point area)
—Decrease sensitivity of magnetic sensor (VR4).

Stop position can be adjusted by VR3.

Notes: (1) The data of gearing ratio stored in the ROM should meet the gearing
ratio in use.
(2) Adjustment may vary depending on gearing ratio.




(2) Encoder type spindle orientation

. Usual operation speed RPM 80 ~ 155 rpm

\ /___— _Qﬁimatio_rl_ speed
[ sws

Creep speed
30rpm or 20 rpm

pl---

] 2nd dece‘!'era_tjoq
1st deceleration ) point area

- point area  2nd positioning loop gain

st positioning loop gain ~  [gwa. | 2 | 3 D
tow O JO|O

sw2-|sl6]7
Ltow (O |0 [O |on t ili
o0 X High | X | X | x

High | x | x| x

The speed change pattern at spindie stop is as illustrated above.

When the spindle stops running over the predetermined stop position (indexing posi-

tion) .....

— Decrease 1st positioning loop gain. (Extended 1st deceleration point area)
— Decrease orientation speed. (Extended 2nd deceleration point area)
— Decrease 2nd positioning loop gain.

When shorter orientation time is desired .. ...

— Increase 1st positioning loop gain. (Reduced 1st deceleration point area)
— Increase orientation speed. ~(Reduced 2nd deceleration point area)

— Increase 2nd positioning loop gain.

When hunting occurs at spindle stop .....
— Decrease 2nd positioning loop gain. (Extended 2nd deceleration point area)

Stop position can be adjusted by operating SW8, 9 and 10.

Notes: (1) The data of gearing ratio stored in the ROM should meet the gearing
ratio in use.
(2) Adjustment may vary depending on gearing ratio.
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2.4 External wiring
(1) AC spindle motor controller equipped with magnetic sensor type signale-point orienta-
tion function.

. ==
’ x1. : B iy :
Sr———— el | Qe e p—
MAIN x2> X245 \ -@ INDUCTN
crecurt 333 , w _ neTeR
DIGITAL , 351 =S B.g - BiowER
SPEED REF. AC2007, o2 ¢ < - | merex
BCD 2 DIFITS oR TYPE FR-SX g% »
BINARY (28T AGA I PULSE SiguaL
NISC -2 RATGR
=~V reg GERERATGR
Py 1P T 812
Ry 19%weerd
P8 1€
“ 1% - -
(1.53) . 88 %
o~ MA T I .
| : —* Daze OBS! 3 P . ERVAL
ANALOGUE . ; ‘ 0382 2 g ] -l 1 PROTZCTCR.
SPEED REF. X 1 .
00V HAX. SPEED | T 31 SE1
32 - ORSENT .
& 39 [ON4 ==
OVER RIDE SET P 27 % - PAGNTTIC SEXSCR
S0~120% 2‘ 2=oo8b o4 ORZ _c"!"-’ 13 , :
& 16 R1— s {is : £
¢ 15 GBS =3 4o 1s4 16
EMERGENCY SToP EQIQ:.Q" ESPl  m 1sc 1135~ ’
- < 48 ESP2 — v | e
Auarn RESET _s*a k13 ARSTI £ - 11 18 \
' T %2 20 ARST2—— o T__1z,0 [ FeuT
PEADY [o“——e¢ 17 SET1 zs1 3,0 } ze0 soero
NORMAL RuN E::o-—c . SBN 0RA! —22p \
INVERSE RUN : 48 Sa1 re omaz T__ 23 ORXENT Amvz.
L—fwos —. o I O g
TROUE  ow e 6——gt 5 TL o Ko oar CURRENT OETECT
LIMITER ey g2l TL2 veo K116 SPEED  OETECT
< 6 oT — vo KLAS) g rosrzs
LO¥ GEAR ORIENT S—s 11 CTE zso 13 e . 2ER0 sprz
MIDOLE 2AR GRLENT {—0~B——g 24 CTX T e A *  TORQUE (1rITER
ORIENT COMMAND — 2s ORQ1. o ORAO 19,1 >  ORIENT ARRIVE
- < 26 OBCZ — ax Ll ALe
OVER RIDE zo—f IEF (RN
' (o o) TS
DIGITAL ‘ .
SPEED SET '

M0 1< 3| LoAD sS1GuaL ®v ZO% YORCOE
S\Mp 2 1r-——t-o SPETD SIGNAL ©V maxSvegD

" QUTPUT RSLAY
iTrPE G2k
CONTACT Dc 24P 0.3A
AC 1we? C.2A
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fi. MOTOR OVERHEAT LED 15

MOTOR OVERHEAT

motor cooling fan.

24

v = machirne can vun Rith overkheat
condi ton Y shorted as iong as cooling Fan
of machine [M——is the spindle is operuting properiy.
operation motor hot?
when al arwm n;
oCCurs no ofarm
Jumper (shortout) » repl acment
connections ohsl-ochs2 ¥ of mcotor
onn the motor then reset. overheat
i T sensor 1s
* l needed.
a.during hesuy cut & P
.short time h/t - -
acel & decel l.check conZ ping 2&3 rroklem with |
) o for open circuit. M =1 are ckt logic
G_ointerwmittantly Z.short pins Z2&2 then rerlace hinge.
during operation reseft.
—
if broken wire is
found in con2 cable
- - r-eglac;e or fix conZ
@ =. lighten load on _spindle motor| cable.
—Pib.if cucle time is to short b/¢
parts motor will keat up,
lengthen cule time in order
not to over heat smotonr.
c. check condition of main
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EXCESSIVE SPEED ERROR LED 14

EXCESSIVE SPEED ERROR

1F_PROBLEM
DOES PROE HAPP N 1NTERMTFTENT - PLEASE
BOERYT [VE “EFINDLE SfaRT—® ' if POSsible swoF CPU
COMMAND 1S GIUEN 2. Bi&iPaotor pla (tach

check line fuses F1,F2,F3
ftor bhown or open ck

-
LOoaD METER INDICATES 120%

.check operation in both directions
check operation in open looy

lock for phusical damage on SE-101
.check hbase power xsisftors .
check sftaus on led in SE-Pl (on or off)

I'Jhb".l.“.\Jl-*

i

operation of spindle is
good in one direction,
no good in the other
direction.

h, - problem still exsists
replace cpu canrd I—h continue with other
l checking procedures.

000
v

af ter replacing cpu card
verify operation in both dir.
1f operation is normal pProblem
is cpu P.C.b.
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EXC

2>
1
-

3

ESSIVE SPEED ERROR (trousieshooting cont.>

* see procedure for operation

check operation of of control in open loop.

spindle control in
cEsr loop. *

* T

does spindle notate o]
in openh l1oop?

ont.

[
2 through 5.

wi th procedures

u

i HO 6000

check feedback waveforwms
fraom ply (fachfeedback) P

¥ SEE FLE CHECKING PROGEDURE

replacement of motor plg
is needed.

¥ SEE PLG REFLACNENT PROCEDURE .

}lmm

v €000

try swapping or exchanging
Pl p.c.b

exchanie of cpu p.c.b
1S neede

¥ SEE PROCEDURE FOR EXCHANGING PCB'S

KO 600D
&0ON

check rlg cakle from cond

on_ cpu to _connector on thel—W

main spindle motor.

lmm

neplacenent of g g cakble is
ete

needed. please rmine
léength of cakle that will
needed-

27
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HI NCE REPLACEMENT PRCEDURE

General Instructions for Changing FR-SE Card's (PcB)

1. Remove power from unit. (Use Machine Main Breaker)
Note: nﬂmmwmmm:ms&w
and other PCB's. .
Note: If Main Bresker cannot be shut off. Power can be
WWQMMMthn.n.&

]
&
i
5
g
g

. CONL I/0 card.
(2) Remove CON10O1, COM102, and CONIO3 cn the rear of the

S. Assembly of hinge panel. . ’ .
(1)mqumwe;mummmamze-
procedure

moval .
m:uu:mm.mm:mm
and connectors are tight and correct. Also
nmymunwamm;-s.
Applying Power:
1. After replacement, all specific adjustment procedures
should be abserved. Especially current transformer

2. Verify that EPRONM'S and switch settings are correct.
3. Optional: verify that base driver waveforms are correct.
4. Verify spindle operation:
(1) Confirm full speed range in each gear forward and
reverse. :
(2) Confirm orient operation in each gear (Including ATC
operation). Verify alignment before attempting ATC.

(4]



CHANGI NG FR-SE EPROM

Instructions for Changing FR-SE EPROM

(1) tlomnhﬂnvmtmm:muetutudott

before changing EPROM. Because CBl in the spindle drive does
mtxmm::m:heeimttmnumsmto
turn off the machine main breaker

(Z)nuﬂnmuuo!ﬂnu-‘phuudmloeaumot
mm‘:um&.ﬁ.tz—mazﬂulmtﬁju:be-
mmmm.mm-s(msm)mxmua
on the upper left side of

¢
g
i

-

(7) rmummmmmm, the new EPROM
version from the label, and- the information form the spindie
drive nameplate.” Please return this information and the old
EPROM'S to Mitsubishi. -

(:) Refer to Figure 1S for location and details of the name-
Plate.

Machine Serial Number...
Spindle Drive Type......

SE Serial Number........
Manufacturing Date......
Check

tecescccccse

Number
EPROM Version...........

Note: Always keep the original hinge cover panel with the
machine. This keeps the above informacion correct for that
machine which is necessary for Proper servicing of the drive.
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PLC ADJUSTMENT PROCEDURE

PLG Mjustment Procedure FR-SE

(l)llomnymadjmtummsm.mmw
bedjuc.dinopulooptom:thosphﬂhdﬂntm
responding to PLG signal loss while adjustments are made.
Caution: In 'mmwmmmme.

(2) uummm.mmyzmcmuep)mmm
{Reset) on the SE-CPU card. Rafer to Figure S (SE-CPU1) and
Figure 6 (SE-CPU2) for location.

(3) Turn the CNC ON. Command the spindle FWD and confirm LED3
CW on-the FR-SE is OM. If not command REV instead.

(4) muu:mmmamwsloﬂy‘:nqn:
loop or damage may occur. Bring spindle motor abou
1800 RPN slowly in the mmmu:’i—-um
VS gear range. Make RPN adjustments manually if possible.

Example: (Max. RPM for gear range / Max. motor RPM) x 1800
(4800 RPM / 6000 RPN) x 1800 = 1440 Command RPN

Note: If the CNC has a spindle override be aware of its .
secting. It can also be used to bring the motor speed
up and down slowly.

(5) AMjust VR's located on PCB in motor to obtain the wave-
forms in Figure 98 at PA and PB or Pin 14-& 16 of CON2. Refer
to Figure 8§ for locations.

: Offset for A Phase VR3: Offset for B Phase

H : Gain for B Phase

ﬁg i
:
;
i
[
:
;
k
i

3
2
8
8
g
o
2

and P8. When the motor shaft is
rotating CW the output could shift up to -o.av.(-o._« max. )

(7)81&@“10“&:0”.&“-2&(%”
andmssmcnst-ma:d.utuuﬂ.q..‘:egﬂ.q. 6.

(8) If the correct cutput cannot be obtained in (S) & (6) it
urhwu&jmmmmm'mmm
detection gear. Refer to Fig. 8 and the FR-SE Maintenance
Manual. Then repeat adjustwent procedure as necessary.

(9) Check PA and PB output wvaveforms a 0 to Max. RPM in FWD
mm:omm:mymumm'mmmu
Figure 10. Specifically Max. RPM in FWD and REV.

"
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PLG CONFIGURERTION s~ WRVEFORMS

Outpue is 256 pulses per revolutica
‘of the mocor shafc.

aAmplified signal
PA - CHSY ¢

- CH62 .

SE-CPU Card - 62
J-ﬁ.lli(!l)
2Pinte(Pa)

=~ 0Ga (Sign
ia eocor) u.;:
4 =
=+ |
Cep

Figuce 8

A

a
*1.43 = #1.35¢ “.;"

V3 (0ffsec B)

VR1 (Offsec A)

Mocor NMousiag Coanect:
smplified gigna

PA - CH60 .

8 - CUS7 .

8EV.(CH - LEDS OW)

oldv

/7 ¥ ' e
--f./.- pumy 2pinn g ey S
8 Phase :
=0Av Max. -1 v
au: 4& Z/

‘-::;.;-Lss; E Z /"

Hocor Shafc 1800 &P (m.z usec/76800s. )

Pazk
Noce: umwem@nﬂnm el-—‘(I.DS)

iuu!

Peak
volcs
1.5

T TN T T

[P ¥ o

‘PA & PB Peak Oucput Volcs

LT e

0.5

s
. m«mum(a&w

values shown are 0.2v
Zigure 3¢

Eave lope

T

Coafirm output is in
envelope ac maximus
wocor RPM.

2 2
woozooo 3000 4000 3000 6000 nooaooosooonoa'
Mocor Shafc /PN
Figure 10
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EXCESSIVE SPEED ERROR <(troubleshootine cont.)

no domoaqc found

check for any physical if no damage is found
damage on SE-101 p.c.b }—P please continue with .
Z see pchb 1ouout belon remaining checking points.

I domoge fFound

if burnt components are
found there 1s probable
gouer xsistor 4 e
herefore a complete
unit exchange is needed.

]

tr

PINS e(m? ° CRas E
)
ecmie g SSTS i
q:lzo a2 ° CRes ::
S W gvu o .l
pril P 16 o cms ¢
- 0 17 .0
- cmv_?\‘u'o ° Cles b
o iy ° CBes 4
° : cose check for burnt
ST ese cmxs «cuse o f————components in
B¢ eee cus e this area of
M kt boanrd
anr _Q(’_l PR C e
em; cmse ° o cus2 iy
- Fi1x ..
and Dt * cuss .
a8 =
] S8 . o Cnss -
oCHIY — .
L1
The 001 aned bas oo W) toe L CUSS
.l.l-ﬂﬂdlol‘-.q. -
CHioe .o
CHar @ CHI2 LED20° : :
8%
CHa3 &S TRY
He3a e an: ni0 [ -l
4389 e VRO cuse cust ¢ -
e e o
ousge” g m T
[eexs 5 - TRI3 [SRIRL S TFREE
[re:ie
T cox ] {cox 3




EXCESSIVE SPEED ERROR

D

check base ckt powenr
transistors for the
following:

1. physical damoge
2. open or short ckt

F SEE PROCEDURE FOR CHE
OUTPUT TRARSISTORS . oKiNe

-]

(Eroub teshoot ing cont . )

e000 |Please review all
all

Previous steps

——P if nothing conclusive
i

is found.

if a power transi
is found to be d;ﬁgogﬁ

PG. 1

is needed.

a complete unit exc ge

OUTPUT ' TRANSI STOR

Testing Output za'nsistors, Dicde, and Capacitors FR-SE

This is a basic resistance test designed to pinpoint defect-
ive components with minimal connection removal. It will in-
dicate a shorted diode or output tzansistor. The normal meter
reading obtained will vary with metex type and transistor
type or lot. Refer to Figure 16 for location of components
and check points in the f£o. procsdures.

{1) Turn machine main breaker OfF. Switch spindle CBl OFF as
an additional precautiocn. Up is OFF. It is located on the
pottom left of the spindle controllers.

(2) Disconnect motor leads from U,V, and W. Located on the
pottom right of the spindile controller. -

{3) capacitor Check (Cl): Locate large blue capacitors with
smmmmumna. Check the condi-
tion cf the sight glass ou the top of each capacitor. If it
xsquedOtth:hecmci’mtummmube
replaced. Be sure Cl is discharged before removal.

(4) Ccaverter Section: Locate (P) and (N) on Cl. Locate R3,
$3, and T3 on contactor MCl. Refer to Figure 16. Discharge Cl
through a 100 ohm 10w resistor .<ross (P)&(N) or wait until
zero volts is measured across (P)&(N). This is approximately
one minute. In the following tests if a reading of 50 ohms or
less is obtained a diode or transistor is bad. Use an .
meter to check the resistance between the following points.
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RESISTANCE CHECK

Test Point -Bad Device

N to R3.cuaa . THR OF Dl

N t0 S3ceee- TS OF D1(D2)
N 20 T3......TRT or DL(DI)

? to R3......TRR or Dl

P to S$3......TRS or D1(D2)
P € T3......TRT or DL(DI)
«

§) Inverter Section: Locate (P) and (M) on Cl. Locate U,
and ¥ on TB3 motor terminal. Refer to Figure 16.

Test Point Bad Device
P o UceeeossTRU
P to Veeases TRV

Test Point Bad Device
N €O Ueeuoes IRV
N €0 Voeoooo TRV
N €0 Weaeoos o TRW

(6) After changing transistors please check base driver -
forms. See Procedure for Checking Base Driver vaveforms.
Return all e_onnectioas and breakers to normal.

Note: Output transistor have an internal diode connected
tween C & E. Removing coN10l a)d CON102 isolates output
sistors from drivers on the SE-IO card. Removing R4, S4.
isolates converter diodes from converter transistors.
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EXCESSIVE SPEED ERROR (¢rocubieshocting cont.)

&

if sone or all

check aﬁber* led
located inside SE-FW

to verify illumination.

-

OLI

slease verufliu all outs are not goc
c tages —ﬂ lease repl ace

lorr

if amber led fails to

wer suppl is down
BRWED $UPELYals down

iluminate with power supfl ied

acemen t

FIGURE SHOKWS OUTPUT

=

rlease review all
checking procedures
gdl n.

UOLTACES

AC 170-253V input

{90c 200 ocoofloeoc ecc eoo

ety LN}
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led is tocated in

<F<=5= TEC S oo WS o3
- - -
EeZTRX =T E=X =Sz IEIIRT TR
S S S gt v st b AR
£ 1 F G H B ¢ C

Ehiés area of Lhe SE-FW



C.

BREBKER TRIP LED 13

BREAKER TRIP
|

A

when does the breakenr
trip alarm occcur?

1. during o heawy cutting
condi Lion. . .

2. When spindie is given
0 _readu commarnd.

-~k

if the ckt khreaker

trip under a heavy

cutting cperation?

i. plense review specifFicotions
of BacChie possiblity of
overloed.

&
|
-

if the ckt breaker trips
when spindle is given &
ready command or power on
p%ga%e check base ckt for
short.

see the following pa%e
for possible componets

that would cause

ckt brea¥?€ to trnip. .

I

Y
» i
no

the breaker trip
armm occurs bhut you
nd the breakenr =
t trippred see(ll)

if a short cki is found
on the khasze of the spindle
contol ler recommendation
is to replace or exchange

complete uni t.

==




PG._1:

C. BREBKER TERIFP (itroubieshcotine coni.)

ran 20
H nu_;

capac ft ors

check vent for
punctiunre or bubdle

x v check for pwnr
g y:cj tor short

check diode
stack for
short .

CkT Lreaker! has £ wires for alars
contact AC-AR

36



C. BREABKER TRIP <troutieshooting cont.>

REAKER TRIP ALARM
ITH NO BREABKER TRIPPED

1.) if the breaker trip alarm comes althou?h
gou find that the breaker_ on the sEénd e
1s no tripped. please follow the ¢
instructions below.

a.l) f£rnd the shorting Pin in the !owenr
left corner of the SE-I10f p.c. b
the pin rs /Jabled pin 4 take a
short ing Ffn and short the side
labled f&.

&.) Ehis will cancel the breaker trrip alarms
first reset the machine if the alarnm
is st/i11 present hinge repicement s needed.
if the alarm is gone the alarm» contacts

in the &reaker are at fault therefore a
new &reaker s needed.

E NOTE_THE CONTROL MILL OPERATE WL TH RLARN SHORTED
BUT THE ALARN HILL MEPEFR COME ON .

rin 4.1

in this

of the
PIN
™
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D.

PHASE LOSS

l o

t reaker o

lsood

PHASE LOSS ALARM LED ({3~{5

1

if you find a phase not
fpesent rlease check

determine where ¢
Phase bhas been lost.

ne rower into machine

no aood

check line fuses £1,f2
located on base of control

—>

if a blown fuse is
found determine cause
and replace fuse

L o0

if all fuses are good and
incoming voltdge 1§ good
reprlace h ?e ranel alarm
ckt M¢1£unc ion.
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E. OVERSPEED BB

LARM LED 1i3.i4wi5

OVERSPEED

:

this alarm will occunr
when motor speed reaches
115% of max speed.

possible cause for the

overspeed alarw to

illuminate.

.} incorrect maximum speed
sttt

thG.
.} plg dector trouble
1) gefective F.C.b.

ohy

i

Wy 10 1 N0
s
3
Dug]
) | a0

@o0d acod L 3

check plg wavefores in
open loop.

x see plg checking procedure.

| lmmm

if these setting are not
correct please set ppoge
ficati

acorrding to speci
sheet.

¥ see speed meter and looad meter

cal ibroati on procedure.

if abnormalities are found
wi th waveform replace ?lg

rly and verify condition o

on detector gean.

x see plg rerlacement procedure.

P .
& /¥ other chec
aggarant prod
g.c.t in ths

v v

Please confinue with
other checking procedures

king proceduwrnes are done and ther is no
lems found please reclace the hinge panel
Sequence.

SE-CPU — SE-101

|



/1500

SPEED

115071500 11S0

ax
S.
¢ tar stocro ina

QN/OFT

115071800

o and -

informa
¢7.,8) Tefer co

card), $W6-7
8'1-3.6“ Figure S
or
layout.
OR/CET
6€00/6000

¢

- Bafer
ON/CET

ceeceeeaddS0/4500 .4
/B
o
vas
40

(ca $E-I0

the machine
figure 7 for SE-10 PCB

'

tcudenthnee‘:mmu.

€Y.

Sheet with

according to cthe

Secascase

Note: Overspeed alatm may be caused by missadjustmenc.
¥ote: Notor base speed, wmmumeymu

Haximun Speed Adjustment FR=SE
Base Speed........1150/1500

SWT-Qeun...
Old SE-To.PC8.....

Top Speed.
ma

Standard sMotor:

(1) set PO

card
capact
SWE-7
New

By fhe i

Muu u« m. u.w |
s 1
13
| i ! mw

1359 X
it il

~
~
L4

- Confirm
+«7,8) are set
setting

the sp:

Tecord
erence and repeat adjustment ’aoeu'ln:..

££,

a
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F. 10C TEIF INVEEKTER oo CONVERTER LED 12.
10C TRIP
roeints for checking when
1oc alarm is indicated.
1. danage fo base pwr xsistors
2. high smotor load while operating
2. fa lfy or miswiring of eofor leads
d.short in mcstor windings
if problem is intermifttant plc check
dc—ct oftsets, if ok cont. checking
other points 1f all is ok Pl= repl
hinge panel.
. ¥ Ses procedure FOY checking dc—ct OFfFsets
D
does 1oc ococur when spindle possibility that part bein
s=tari command is given? machined is cverlocading motro
l and contrcl
disconnect motor leads at no l
fermina abled u,v,w and rls check specifications
start spindle agaln does and re-evaluate cutting
1o happend again? ' sSpecs.
l’
if -io0c occurs again problem
is 1n base power xsistors
unit repair or replacement
i needed.
w
problem is in ector onr
in w1r1n? fo notor rls
cont h steps 3&32
&I FF no grobiems are found wWith spindile control! (.& no power Xsfstorn
shoris & odo-cil offsels are good. when mor [eads are Jisconnected
and wo aloarwm ocowrs glease check molor and &iring o o




DC-CT OFFSET PROCEDURE

Current Transformer Offset Adjustment Procedure FR-SE

(1) Offsets should be adjusted vith zero current. This is
.aoubymzeuummmenn-s:mummq

the BREAKER TRIP alarm(®) caused by CBl. Refer to Fig. 3

or 4 for location of CBl. .(Note that up is OFF.)

Note: Computer Numerical Coatrol {CNC)...OFF
FR-SE Fuses Fl, F2, & Fleccceeee...IN (GOOD)
Machine Main esscsecsececscans
Pin 4 (FB) on SE-10 card...........ON (*)
FR-SE Breaker CBl...cccccacecccaceas OFF

Note(®): It may not be ueuun to disable the breaker trip
alarm to complete current transformer adjustments.

Pin 4 of SE-I0 XCB. 18 located on the ght corner
of the FCB and to the right of the TB2 screw - Refer
to lover' right'cornariof-Figure 7. A SPARE Jumper strap can
usually be found on.thesSE-CPU or SE-I0 princed t

WS e e, v vems =

.CTCl__Converter: .:VR10+_CHA3A ‘torCH2~(AGA) .or DGA for Ov.
_/1Bvertar J+AVR11125 CHSS... to . CH2-{AGA) -or DGA' ‘£of.0v.
CIC3’ 4. PhaseiNVi4 YR1Y,. CHSE vo“ CH2 (AGA) or DGA _.for Ov.
CTCA—V -Phase. TNV VR12__'CHS?' to _ CH2 .(AGA) or DGA " for Ov.

(3} After. adjustment return spindle d:ivc €0 normal a'eeﬁ.nqs.

Note: alc.........;............’.....;....a'r .
0 -FR-SE Puses F1, ¥2, & Fleceeeee.oJIN
Hachine MALD BreAKer..ccecccceeeoeON *
Pin 4 (FB) on SE-IO card...........OfF
FR-SE Breaker

tesccsscccncsccce ON

Refer to Tigures 17 to 22 (FR-SE Base) for location of fuses.

42
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G.

CONTROLLER OVERHERT

CONTR

OLLER OVERHERT

. 9
e

if alarw comes on during
nommal operations please
check cooling fans on

urnit as well as cakinet.

al arm
—_—'

. no
doees cverheaf alarm coms with
main Ppower on only?

ues
h 4
gls short _out terminal TH on pin
on SE-181 ckt. brd. then resest
lFm:manr
check ocverheat sensors located on
base of control
z see diccrom on Fol |l oning page For
focati o,

43

pvoklen is with alare ckt
g s replace p.c.b's in
his order.

SE-101~——7 CPU




LOCRTION OF OVERHEAT SENSORS

ran 20 ‘
emaETTRE

AL

ii ﬁl_

O (O
= « 2
RS-}
° -
= "
= 2_
) l
% - . nornal condit ion showi
ey e v read short ckt b/t ter
[EE) it both check good pls
. check wiring €to hinge

@ rcanel .

]
L]
]
[
o e wr oo e




H.

UNDERVOLTRGE LED 12.14

URDERVOLTAGE

L ves

does alarm come on during| >

check incoming Power
a to

capaci ty may nee
increase line capacity.

spindle speed change

acel and decel

Jm
is inf. or comes

l—:- -M
|1 Poine ng on yeplace
P.

]

'115‘ J.l

1]
E

Ly D

Ay



I.

OVERVOLTACE CONVERTER LED 12.14.15

oV

RVOLTAGE

]

PG_2:

no rlease check infut POwWer
does alare occur during | capacity as well as input
deceleration of spindle > line impedence.
contral 7
l yes
danage
- - - h%SIGal damage is found
first check for physical le power xsistor damage
damage on the SE-I01 p.c.b m——b-rep=1r or replacement of unit
F vefer tC po. number T is needed.
ok
\ 2
check ac inpuf line vol tage
Al—ka;ka X3, 81-%X2 if vol tage
exceeds 22@0-2480 line val tage
must be decreased.
T
\ i
affter line voltage 1s measured ok misadjustment of conu.
and found to be within specs enable ckt. ple add.
pi?ase adjust converter enable F—P according to table.
ckt.
¥ plense see converter add. Proc.

me

if no physical damage is found
Znd power xsistors are found

to be good replacement of hinge
ranel 1s neseded.




CONRVERTER EKABLE ADJUSTHENT FROCEDURE

Adjustment of Converter Enable Circuit FR-SE

Note: If VRS and VRY are misadjusted the converter will not
turn off (LED 18 ON) or the converter will not turn on quick
enough and cause damage to output transistors or capacitors.

. (1) The drive should be in ready condition only. Verify LED19
and LED20 are ON and LED18 is OFF. The condition of converter
enabled indicator (LED18) and base transistor cutoff indicac-
or (LED19) may be incorrect if VRS & VRY are misadjusted.

(2) The basic adjustment involves adjusting VRS & VRY9 to
obtain equal positive and negative voltages. at CH42 and CH43.
Repeat adjustment until equal. Refer to Figure 7 for location
of check points and adjustments. Use the following table as a
guide for approximate voltages that should be obtained.

P-N DC CH42 P-N CH4I Line Approx. VAC
Vvaltzge VRS VR - Input at CB1l
272%.ceennaaan +6.80V...cce..~6.80V.........192v
274V..ceaae... e e#6.85V e cceceea6.85Verace.... 194V

276Vec... ....._.*6.90'.......'...,‘.SOV.';.'....-..ISSV
278v. cecss ......*‘.95'. essce P o“.’S‘o.o‘.'no..ol”V
2’0”..0-..oo.o.’7o°°v.......‘.0.-7.°°'....0.ooolsav
2827.-.........+7.°5V-........;7.05\7..-'.......1’9'7
28".-....-....4’7.109..........'7.10?.........201\'
235'...........*7.15V.........'7.15'...-...q .202\?
288v..... cecceatl 20V, .o ,'..-.‘.'7.20’,:,'_..¢ .;?.:o .’_.204"

290v...... .....07.257...'....'.737.’25.7,-',,,' _..‘_-,-Z,OSV
292V..cce... ..;*7.30'... .'o’7o3°'oo.o ..;o «206v
294v.... .o -.o.o"’.3$'o - 0.7.35'.0 .‘ooooooozoav X
29"0 ..........*7.(0'.........,-7.40'.........209‘7 .
298v...... vee®l A8V, . L L ST SV LT, L 210
3°°v- . ......47.507.........-7-50'.....'....212"
302\'. -.-.-.-...’7.55‘7.........-7.55'...-......21‘\'

k{11 SO s

3°6v....-......’7.‘5'0...00.0.
08BV e e e e tT OV, s e eenan
310v........;..07.7Sv......,..
312v........ eeot7.80V..cccea..
-2 3\ R X T e
Il6v......... e et7.90V..cceeann
E3 3 L ZT TR S I SR
32“0.‘.‘...‘..’..oov.-..‘...‘
322V e tBASV ..
324V e 4810V,
32“'.....-.....ﬂ.ls'.o.....-o
328V et 20V ..

60v.... ecee o"o‘“o-."o-.. csees2lSV

"7.‘5V...... vee2l6V
.7.7°V¢..-...-.218V
eIV eeeeeaaa 219y
~7.80V.ecccec..22v
“7.85Veccccas.222v
*7.90V..ccceiea 223V
'7.’5'....... . .2ZSV
-‘.OW;.........zzsv
OQ.uV........ .228\!
-8.10'.... . .229V
'..15'....-....23°V
-8.20v... 0 111232y

330v.......... .*‘.ZSV.........-l.ZSV---.-'-..‘33V
b i3 +8.30v.....c...=8.30V.........235v
334v...en...... +8.3S5v...... cee=8.35vV.........236v

Note: This table is based on DC output of 410v generating 10v
at CH42 and an AC inpu of 200v producing -7.07v at CH43.
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4. CPU FRULT ¢ .2.3

AL8 (LED12) AL4 (LED13) AL2 (LED14) ALl (LED1S)
1 1 0 1
1 1 1 0
1 1 1 1

This consists of errors in the logic or in the operations

inside the CPU cards.

Observe the state after reset-

ting. It may be hecessary to replace the cards (or the

CPU chips).

When LEDs 12 through 15 on the IOl card do not light with

resetting, the CPU card is fauiéy.

be replaced.

Cards CPUl and 2 must

FG. 2



PG.2

K. ORIENTARTION TROUBLE

ORIERTATION TROUBLE

] . . refer to chart on the
determine tuype of orientation following page to determine
that is being used. g possible sclutions to
MIGSENSOr OrF encodenr. orient problem.

il .

refer to chart on following does the Ppoblem fall w1th1n~——(§
rage to determine possible the chanrt
solutions to orient problem l
' check signals from magsenson
l located at.- ch 53 on cpu 1 —"@
. —_ p.c.b
doectthn proklem £all in the O i
char
4
’ check magsensor cabkle if found
to be good please replace mag
sensor.
rleasse check waveforms from
encoder located at ch qL;Ch 53 —_—
oh 54 —(D)
rls exchange or reypair SE-CFU! Z
r.cc.b.

? 3 3 ?

try =szb1e solutions exchange CFPU1 rls. check encoder

in chart. r.c.b. cable if found to
good then replace
encoder

49



MAECSENSCR TYPE ORI ENT

3.5 ORIENTATION ADJUSTMENT PROCEDURES

Note: Seg:inq DIP Switches and sSetting pins may vasy

(1) Magnetic sensor system

Korual rotational speed
20=3zame G¥=%

30/20cpe
Ociencacion speed

Croop speed

.

L)

1

]

L]

]

'

[l

b
O 1at Gecelecation poinc l

A lad deceletacion poing
st decelecation pesat cange

Kagnetic seasor . o 3ad 4.:.“:.:;0. PoLAT £
seasitirity adjustment /

- SWa-|sl6|7 SWa~12|314
cus D L GG s |O]O[O
~pv i jolo}x cio|~
-w- l , HHE HHE
- N HHH 2 NE
. Shoce | i x shoee [xfvix

Operate at the creep speed (20 to 30 rpwm) and VR2 is adjustec
to the limit at which the Bignetic sensor semsitivity LED 11
lights, then CHS3 will be the peak voltage & 1lov.

The speed pattern for orientation is shown in the figure above.

In case of overshooting during stop:

© lncrease the 1st deceleration point range. (SW4-5.6,7)
© Increase the 2nd deceleration point range. {SW4-2,3,4)
© Reduce the orientation speed. (SW10 FeEw.., —0)

© Reduce the c:eep‘speed (SW4~=1 OFF-eON)

Reduce the orientation time:

© Reduce the 1st deceleratior point range. (SW4-5.6,7)

© Increase the orientation speed. (SW10 0.-1~... - F)

© Reduce the 2nd deceleration point range. (SW4-2,3,4)
In case of hunting during stop:

© Increase the 2nd deceleration point range. (SW4-2,3,4)
© Reduce the magnetic sensor sensitivity. (VR2)

© Reduce the creep speed. (SW4-1 OFF --ON)

Furthermore, the stot'.a position is adjusted with the VRl posi-

50

tion shife.

[N



CODER TYPE ORIENT

(2) Encoder system

secnel epecsting spoed @

20~320m

Ocientacion speed

30/20 ¢
Croep speed

.
.
e

-

% ]
1ad decelecation poing tnmc\\

ist decelecation poinat cange \.
SWe-[5i6;7
1se decelecacion oy 1O1O
8 zeiec ] I ololx
A iad decalacation «1:1:
peiac EEHHE

The speed pattern during orientation is shown in the figure
above.
In case of overshoorting during stop:
© Increase the lst deceleration point range. (SWi=$,6,7)
© Reduce the orientation speed (SW10 F—~E~... = 0)
© Increase the 2nd deceleration point’ range.
(sm-z.'z.u
© Reduce the creep speed. (SW4-1 OFF- ON)
Reduce the orientation time:
© Reduce the lst deccleration point range. (SWe-5.6.7)
o Increase the orientation spo.cd. (SW10 0+l ... «F)

© Reduce the 2nd deceleration point range. (SW4=2,3,4)

In case of hunting during stop:

© Increase the 2nd deceleration point range.
(SW4=-2,13,4) .

© Reduce the creep speed. (SW4-1 OFF - ON)
Furthermore, the stop position is adjusted with the
position shift SW13, 14 and 1S.
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1. ALD 16 UNDERVOLTAGK

A. ALARM WITH POWER ON
1. INCOMING POWER SHOULD BE 200-230VAC(+10%, -15%) AT THE BREAKER
INSIDE THE SPINDLE CONTROLLER. ALARM WILL COME ON IF INCOMING
POWER IS 170VAC OR LESS FOR 15mSEC OR MORE.

2. MEASURE VOLTAGE BETWEEN ACDOWN-DO24 ON CON21 OF SF-PW. IF NOT
+5VDC, SF-PW IS DEFECTIVE.

. ALARM WHILE RUNNING
1. CHECK INCOMING POWER DURING ACCEL & DECEL. IF VOLTAGE DROPS TO
17@VAC OR LESS FOR 15mSEC OR MORE, INPUT POWER CAPACITY IS NOT
SUFFICIENT & SHOULD BE INCREASED.
1L ALO 12 MEMORY 1

A. CHECK ROM°S 1, 2, & 3 ON SF-CA PCB THAT THEY ARE PROPERLY
INSERTED AND IN THE CORRECT POSITION.

- B. IF ROM"S ARE OK, SF-CA PCB IS DEFECTIVE.
111 ALD 15 MRYORY ERROR 2
A. CHECK CONNECTOR CN1A ON BUSLINK PCB FOR SECURE CONNECTION.

~ B. CHECK CAM11 CABLE, WHICH IS USED FOR NC BUSLINK, FOR PROPER
CONNECTION & REPLACE IF NECESSARY.

C. MAKE SURE ALL GROUND WIRES FROM NC, SPINDLE CONTROLLER, & MOTOR
ARE PROPERLY CONNECTED & ALL CABLES ARE CORRECTLY SHIELDED.

D. IF ALL CONNECTORS & CABLES OK, EXCH. BUSLINK PCB.

-
E. IF BUSLINK PCB DOES NOT FIX PROBLEH, EXCH. RITHER MC611 OR MC632
ON NC SIDE.
IV. ALD 17 ECB
¢ A. CHECK TO MAKE SURE CONTACTOR IN SPINDLE CONTROLLER PULLS IN & OUT
PROPERLY. IF NOT, SOME COMPONENTS ON MAIN CKT. ARE DEFECTIVE &
COMPLETE UNIT SHOULD BE EXCHANGED. IF OK, EXCH. SF-CA PCB.
Y. ALD 20 IC MACROT
C A. THE MACe@7 IC CHIP ON SF-CA PCB IS DEFECTIVE & MUST BE REPLACED
OR EXCH. SF-CA PCB.
.
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'

YI. ALO 21 NO SIGNAL 2 (SPINDLE ENCODER)

A. CHECK CABLE GOING FROM SPINDLE ENCODER TO SPINDLE CONTROLLER FOR
CONTINUITY & PROPER CONNECTION. REPLACE IF NECESSARY.

B. CHECK SPINDLE ENCODER TO MAKE SURE ALL SIGNALS (A, B, & Z PHASES)
ARE OK. REPLACE ENCODER IF ANY ONE OF THOSE SIGNALS ARE MISSING.

C. MAKE SURE ENCODER IS GETTING ITS 5VDC POWKR SUPPLY FROM NC SIDE.
THIS WILL CAUSE THE ENCODER SIGNALS NOT TO BE GENERATED.

D. CHECK PARAMETER #41 (OSL) FOR CORRECT SETTING & SET ACCORDING TO
PARAMETER SHEET. ‘ '

E. IF ALL ABOVE ITEMS ARE OK, EXCH. SF-TL(OR) PCB.
VIL. ALO 22 IC MACP12 ERROR

A. THE MAC@12 IC CHIP ON SF-CA IS DEFECTIVE & MUST BE REPLACED OR
EXCH. SF-CA PCB.

VIII. ALO 23 EXCESSIVE SPRED ERROR

A. CHECK FOR CORRECT PHASE SEQUENCE & CONTINUITY OF U, V, & W MOTOR
WIRES & REPLACE IF NECESSARY.

B. CHECK FOR POSSIBLE MOTOR OVERLOAD. REVIEW CUTTING CONDITION AND
TOOL BEING USED.

C. CHECK TO SEE IF LED IN SF-PW IS LIT. IF NOT EXCH. SF-PW.

D. OPEN LOOP POSSIBLE? IF SO, PLG IN BACK OF MOTOR IS MISADJUSTED.
WHILE CHECKING A & B PHASE SIGNALS FROM PLG, USE VR1, VR2, VR3,
& VR4 TO SET PROPER GAIN & OFFSET. IF SIGNALS ARE NO GOOD &
CANNOT BE ADJUSTED, EXCH. PLG PCB.

E. OPEN LOOP NOT POSSIBLE AND SPINDLE DOES NOT TURN, SPEED FEEDBACK
CKT. ON SF-CA IS DEFECTIVE & MUST BE EXCHANGED.

IX. ALD 24 BREAKER IRIP
AlD 25 OVERCURREN ALL RELATED
AlD 32 INVERTER OVERCURREN]

A. CHECK INCOMING POWER TO SPINDLE CONTROLLER WITH A SCOPE DURING
ACCEL & DECEL & MAKE SURE SINE WAVE IS CLEAN & NOISE FREE.

B. CHECK PARAMETER #°S 01(NOX) & @2(MSL) TO PARAMETER SHEET & SET
ACCORDINGLY.
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C. IF SPINDLE WILL NOT RUN AT ALL AND ALARM WILL NOT RESET, CHECK
MAIN POWER TRANSISTORS FOR SHORT. IN THIS CASE, POWER
TRANSISTOR(S) & SF-CA MUST BE EXCHANGED OR COMPLETE UNIT EXCH.

D. CHECK DIODE STACK IN BASE UNIT FOR SHORT OR OPEN CKT. IF BAD,
CHECK IF MAIN CAPACITORS ARE BLOWN & REPLACE IF NECESSARY.

E. IF ALL ABOVE ITEMS OK, MOTOR SHOULD BE REBUILT AT MOTOR SHOP.

X. ALD 26 POWER PHASK LA 7L /) . ;/,/( Jhir . The .

A. CHECK INCOMING POWER FOR 200-230VAC(+10%, -15%) BETWEEN EACH ; r -C /f)
PHASE. IF PHASE MISSING, CHECK WIRING BACK TO MAIN TRANSFORMER.

B. CHECK 5A FUSES(F1, F2, & F3) FOR CONTINUITY & REPLACE IF /]/W&/o

NECESSARY.
lo ¢ rep fred

9
XI. ALO 28 CPU ERROR (DIVISION ERROR)

A. CHECK GEAR RATIO PARAMETERS TO PARAMETER SHEET & SET
ACCORDINGLY.

B. CHECK CONNECTOR CN1A ON BUSLINK PCB FOR SECURE CONNECTION.

C. CHECK NC BUSLINK(CAM11) CABLE FOR PROPER CONNECTION & REPLACE IF
NECESSARY.

D. CHECK VKP, VKI, & ORS1 PARAMETERS TO PARAMETER SHEET & SET
ACCORDINGLY.

E. IF PARAMETER #01(NOX) IS SET TO A "2", A SPECIAL MOTOR IS USED IN
S

THIS CASE. CHECK PARAMETER #°S 81-AF TO PARAMETER SHEET & SET
ACCORDINGLY.

XII. ALO 31 QVERSPEED

A. IF THE REFERENCE SPEED EXCEEDS 115% OF THE MAXIMUM SPEED, CHECK
PARAMKTER #31(TSP) TO THE PARAMETER SHEET & SET ACCORDINGLY.

B. CHECK PLG FEEDBACK SIGNALS FOR CORRECT OFFSET & GAIN. IF SIGNALS
WILL NOT ADJUST, EXCH. PLG PCB.

C. IF RPM IS UNSTABLE & AN OVERSHOOT OCCURS, CHECK WAVEFORM ACROSS
SMO-OM TERMINALS ON SF-CA PCB. IF UNSTABLE, CHECK PARAMETER #°S
36 & 37(VKP & VKI) TO PARAMETER SHEET & SET ACCORDINGLY.

D. IF ALL ABOVE ITEMS CHECK OK, EXCH. SFf-GA PCB.
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X111, ALD 33 CONVERTER

A. INCOMING VOLTAGE AT THE MAIN CKT. BREAKER OF THE SPINDLE
CONTROLLER SHOULD BE 200-230VAC(+10%, -15%). IF VOLTAGE IS MORE
THAN THE SPECIFIED LEVEL, ALARM WILL OCCUR.

B. CHECK THE INPUT POWER IMPEDANCE. IF TOO HIGH, ALARM WILL OCCUR
AND IMPEDANCE MUST BE LOWERED.

C. CHECK RESISTANCE AND PHYSICAL CONDITION OF CONVERTER SIDE POWER
TRANSISTORS IN BASE UNIT & FIRING CKT. ON SF-CA PCB. IF SHORTED
OR DAMAGED, EXCH. SF-CA PCB AND CONVERTER SIDE POWER TRANSISTORS
OR EXCH. COMPLETE UNIT. ’

D. IF ABOVE ITEMS CHECK OK, EXCH. SF-CA PCB.

XIV. ALD 13 EXTERNAL CLOCK ERROR
ALD 34 DATA PARITY ERROR ALL RELATED
ALD 35 DATA ERROR
ALD 36 TRANSFER ERROR

A. CHECK CONNECTOR CNlA ON BUSLINK PCB FOR SECURE CONNECTION.

B. CHECK NC BUSLINK(CAM 11) CABLE FOR PROPER CONNECTION & REPLACE IF
NECESSARY.

C. MAKE SURE ALL CABLES ARE CORRECTLY SHIELDED & THAT ALL GROUND
WIRES ARE TIGHTLY SECURE.

D. CHECK THE TERMINATIVE RESISTOR ON BUSLINK PCB FOR PROPER
CONNECTION & REPLACE IF NECESSARY.

E. IF ABOVE ITEMS CHECK OK, THE BUS INTERFACE CKT. ON EITHER THE
SPINDLE SIDE OR NC SIDE IS DEFECTIVE.

XV. ALD 37 PARAMETER ERROF

A. THIS ALARM OCCURS WHEN A PARAMETER EXCEEDS ITS ALLOWABLE RANGE.
CHECK ALL PARAMETERS TO PARAMETER SHEET & SET ACCORDINGLY.

XVi. ALD 45 CONTROLIER OVERHEAT

A. PLACE SHORT PIN ON PIN 6(1A & 1B) OF SF-CA PCB. IF ALARM STILL
PRESENT, ALARM CKT. DEFECTIVE ON SF-CA PCB.
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B. IF ALARM CANCELS THEN-->

1. REPLACE FAN(S) INSIDE SPINDLE CONTROLLER IF INOPERATIVE OR
DIRTY.

2. REPLACE FAN(S) INSIDE ELECTRICAL CABINET IF INOPERATIVE OR
DIRTY.

3. CHECK FOR CONTINUITY ACROSS THS1 & THSZ2 IN BASE UNIT. REPLACE
IF OPEN CKT.

XVI1. ALO 46 MOTOR OVERHEAT

A. SHORT OHS1 & OHS2 WIRES INSIDE MOTOR TERMINAL BOX. IF ALARM STILL
PRESENT, ALARM CKT. DEFECTIVE ON SF-CA PCB.

B. IF ALARM CANCELS THEN-->

1. IF SPINDLE MOTOR IS HOT, REPLACE COOLING FAN IF INOPERATIVE OR
DIRTY. IF MOTOR IS OVERLOADED, REVIEW CUTTING CONDITION & TOOL
BEING USED. ALSO IF MOTOR IS FREQUENTLY STARTED & STOPPED,
DECREASE FREQUENCY OF START & STOP OPERATION OR INCREASE THE
VALUE OF THE ACCEL TIME CONSTANT PARAMETER #33(CSN).

2. IF MOTOR IS NOT HOT, CHECK FOR CONTINUITY ACROSS OHS1 & OHSZ
IN MOTOR TERMINAL BOX. REPLACE THERMAL SENSOR IF OPEN CKT.

XVIIL. ALO 52 OVERDROOR

A. CHECK PARAMETER #@3(PLG) TO THE PARAMKTER SHEET & SET
ACCORDINGLY.

B. CHECK BITS 8 & E OF PARAMETER #30(ORS2) TO THE PARAMETER SHEET &
SET ACCORDINGLY.

C. CHECK ORIENTATION ENCODER FOR PROPER OPERATION & REPLACE IF
NECESSARY.

D. IF ABOVE ITEMS OK, INCREASE THE VALUE OF ACCEL TIME CONSTANT
PARAMETER #33(CSN).

XIX. ALD 56 OTHER AXIS FAULT

A. REFER TO SERVO DRIVE MAINTENANCE MANUAL IF OTHER AXIS ALARM
OCCURS.

B. CHECK NC BUSLINK(CAM11) CABLE FOR PROPER CONNECTION TO SPINDLE.

CN1A-->CAM11 CABLE > REPLACE IF NECESSARY
CN1B-->TERMINATIVE RESISTOR >
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A. OPTION CARD INSTALLED ON SPINDLE CONTROLLER IS NOT THE CORRECT
ONE. CHECK MACHINE SPECIFICATION & INSTALL CORRECT PCB.

59



Gl
E1

E2
G2

CHECKING TRANSISTOR MODULE (INVERTER & CONVERTER SIDK)

(A) 75A OR LESS (B) 106A OR MORK

? ©61 =
R ® ® “eollolle]
221121|19& cola | e | e
@ El El
SKNOTE K

THE FOLLOWING FIGURE SHOWS THE RELATIONSHIP BETWEEN THE TERMINAL
SYMBOLS AND CIRCUIT DIAGRAM OF THE ABOVE TRANSISTOR MODULES.

ci
P o —0

Gl o }/ (B1)

C2El o——m—m

G2 o I/ (B2)

k2

A) MOTOR WIRES U, V, & W SHOULD BE DISCONNECTED BEFORE CHECKING.
B) SF-CA CARD SHOULD BE REMOVED FROM THE HINGE PANEL.

C) EVEN IF ONE OF THE TRANSISTOR MODULES IS DEFECTIVE, THE
COMPLETE UNIT SHOULD BE EXCHANGED.



CHECXING TRANSISTOR MODULE (INVERTER & CONVERTER SIDR)

CHECKING | AMALOG METRR NO GOOD
TERMINAL. | TEST TERMINAL
BETWEEN | C1: + TERMINAL | SEVERAL 100HM | SHORT, INFINITE
o1-czRL Cl: - TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | C1: + TERMINAL | INFINITE SHORT, SEVERAL 1000HM
or-a Cl: - TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | G1: + TERMINAL | SEVERAL 1000HM | SEV. 100HM, INFINITE
s1-czst Gl: - TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | C2E1:+TERMINAL | SEVERAL 100HM | SHORT, INFINITE
CeRL-E C2E1:-TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | C2E1:+TERMINAL | INFINITE SHORT, SEVERAL 1000HM
c2R1-6z C2E1:-TERMINAL | INFINITE SHORT SEVERAL 10@0HM
BETWEEN | G2: + TERMINAL | SEVERAL 1000HM | SHORT, INFINITE
oeRz G2: - TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | Bl: + TERMINAL | INFINITE SHORT, SEVERAL 10@0HM
sr-a Bl: - TERMINAL | SEVERAL 100HM | SHORT, INFINITE
BETWEEN | B2: + TERMINAL | INFINITE SHORT, SEVERAL 1000HM
necznt B2: - TERMINAL | SEVERAL 100HM | SHORT, INFINITE
FKROTRK

A) USE ANALOG METER FOR TEST READINGS (X100HM RANGE)
B) + TERMINAL IS RED LEAD OF ANALOG METER
C) - TERMINAL IS BLACK LEAD OF ANALOG METER
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CHECXING DIODE STACK

(A) PT TYPR (B) PD TYPR Cofpper bar
o //
(N) P \®/ \e/ ///’®’
® ®+ (@[ [ @] [L &sl|| o~
N - /
@ X (& [@: 1@ [ &3+
®12]2 2| @] [
(R) (Ss) ’(’1‘) @ /®\ ®
(R) (s) Ty
ARNOTEAck

THE FOLLOWING FIGURES SHOW THE RELATIONSHIP BETWEEN THE TERMINAL
SYMBOLS AND CIRCUIT DIAGRAMS OF THE ABOVE DIODE STACKS.

P

cl, P P P

7‘1 j;_ O- 0
o SN N~ ,
g;R is Z];T TR oS _%[—T

4 N N N

X

A) DISCONNECT P & N WIRES FROM DIODE STACKS BEFORE CHECKING.

B) EVEN IF ONE OF THE DIODE STACKS IS DEFECTIVE, THE COMPLETE UNIT
SHOULD BE EXCHANGED.
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CHECKXING DIODE STACK

PG.10

CHECKING | ANALOG METER GOOD GoOD
TERMINAL | TEST TERMINAL '
BETWEEN | P: + TERMINAL | INFINITE SHORT, SEVERAL 1000HM
FER P. - TERMINAL | SEVERAL 100HM | SHORT, INFINITE
BETWEEN | P: + TERMINAL | INFINITE SHORT, SEVERAL 1000HM
Fes P: - TERMINAL | SEVERAL 100HM | SHORT, INFINITE
BETWEEN | P: + TERMINAL | INFINITE SHORT, SEVERAL 10@0HM
Pet P: - TERMINAL | SEVERAL 100HM | SHORT, INFINITE
BETWEEN | N: + TERMINAL | SEVERAL 1@0HM | SHORT, INFINITE
NEX N: - TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | N: + TERMINAL | SEVERAL 100HM | SHORT, INFINITE
Nes N: - TERMINAL | INFINITE SHORT, SEVERAL 10@0HM
BETWEEN | N: + TERMINAL | SEVERAL 100HM | SHORT, INFINITE
ne T N: - TERMINAL | INFINITE SHORT, SEVERAL 1000HM
BETWEEN | P: + TERMINAL | INFINITE SHORT, SEVERAL 10@0HM
i P: - TERMINAL | SEVERAL 1000HM | SHORT, INFINITE
BNOTRK ’

A) USE ANALOG METER

B) + TERMINAL IS RED LEAD OF ANALOG METER

C) - TERMINAL IS BLACK LEAD OF ANALOG METER
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PG.11

FR-SF BI-MOS TRANSISTOR CHECK

These are IN-CIRCUIT ohm readings taken with main breaker off, motor,
and SF-CA card connected to base. Readings taken with a digital multimeter.
Normally a 1Kohm resistor is connected between Gate and Emitter.

Inverter Converter
Diode Test
Collector to Emitter Test Collector to Emitter Test
Ptov 10KQ to 40KQ I P to R3 40KQ to 100K
PtoV 10KQ to 40KQ I P to S3 40K to 100KQ
PtoW 10KQ to 40K2 | P to T3 40K to 100Ke
UtoN 10KQ to 40ke | R3 to N 40K0 to 100KQ
VtoR 10KQ to 40K | S3 to N 40K2 to 100KQ
W to N 10KQ to 40k - ] T3 to N 40K2 to 100X
Collector to Gate Test Collector to Gate Test
P to CH4T 30KQ to 100K | P to CHS3 S0KQ to 100KQ
P to CH4S 30KQ to 100K | P to CHS4 50K2 to 100KQ
P to CH49 30K2 to 100RQ | P to CHSS 50K2 to 100KQ
U to CHS0 30Ke to 100Kk | B3 to CHS6 SOK2 to 100KQ
V to CHS1 30KQ to 100K® | S3 to CHS? SORQ to 100K2
W to CHS2 30Ke to 100K | T3 to CHSS8 S0KR to 100KQ
b

& \[a.lg, © Gate to Emitter reat,f | Gate to Emitter Test

frarcislor ¢ " 47 1o v 9002 to 1Ke CHS3 to R3 9002 to 1K0

2 Ig t e e to v 9002 to 1Ko CHS4 to S3 9002 to 1Ko

re :.;t‘/,uNJeL CH49 to W 9002 to 1KQ CHS5 to T3 9002 to 1KQ -

€ CHS50 to N 9002 to 1KQ CHS6 to K | 9002 to 1KQ

CH51 to N 9002 to 1KQ CHS7 to-N - -9000- to 1KQ- ¢
CHS2 to N 9002 to 1KQ CHS8 to N 9002 to 1KQ
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FR-SF /320M /335M /M32 /T32 SPINDLE PARAMETER CROSS REFERENCE TABLE

tRTSP 320M | 335M | M32 T32 FR-SF | FR-SF
PARA. PARA.| PARA.| PARA.| PARA.] PARA. PARAMETER
No.# RO.& | No.# | No.# | No.# | Name Description.

21 1 33 Jel SP1 PG1 Orient 1st deceleration point.
22 2 34 Je2 sp2 PG2 Orient 2nd deceleration point.
23 3 35 J83 SP3 PGC P Loop gain C axis sync-tap.
24 4 36 Je4 Spr4 ZR2 Orient in position range.
25 5 37 J8s SPS osp Spindle orientation speed.
26 6 38 J86 SP6 csp Orientation creep speed.
27 7 39 J87 sP7 PST Position shift amount.
28 8 40 J8s8 8P8 BRC Not used, Spindle side.
29 9 41 -—- SP9 -—— Not used, Spindle side.
2A 10 42 -— sSP10 | --- Not used, Spindle side.
2B 11 43 -—- sp11 | --- Not used, Spindle side.
2C 12 44 —— spP12 | --- Not used, Spindle side.
2D 13 45 -—- 8P13 | --—- Not used, Spindle side.
2E 14 46 -—— SP14 | --- Not used, Spindle side.
2F 15 47 J101U| SP15 | OR1/ g
J102L ORS1 Orient stop control 1.
30 16 48 J103U| Sr16 | ORr2/
J104L OoRs2 Orient stop control 2.

31 17.. | 49.].3105 | sP17.] TSP - | Maximum motor speed.
32 18 50 -} J106 | SP18 | zsp Zero "speed range.
33 19 s1 | J107 | sp19 | csm Acceleration time constant.

34 20 52 J108 | SP20 | SDR/ .
ST Up to speed detect range.

35 21 53 Ki | sp21 | TRQ/ .
. : LM Torque limit by TL2.

36 22 54 X2 8pP22 | VKP Speed Loop proportional gain.
37 23 55 K3 8SP23 | VKI Speed Loop integral gain.
38 24 56 K4 SP24.] TYP Transition type S to P Loop.

39 25 57 K5 SP25 | GRA1 Spindle side Ro. of teeth Gear #1.

3A 26 58 K6 -8P26 | GRA2 Spindle side Nc. of teeth Gear #2.
3B 27 59 K7 SP27 | GRA3 Spindle side No. of tceth Gear #3.
3c 28 60 K8 SP28 | GRA4 Spindle side No. of teeth Gear #4.
3D 29 61 K9 SP29 | GRB1 Motor side No. of teetl Gear #1.
3E 30 62 K10 SP30 | GRB2 Motor side No. of teeth Gear #2.
3F . 31 63 K11 8P31 | GRB3 Motor side No. of teeth Gear #3.
40 32 64 Ki2 SP32 | GRB4 Motor side No. -of teeth Gear #4.
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2.5 External wiring

2.5'1

Controller
TR
FR-SF-2-CK_|
P, y
Power supply ==
P
AL20W
€t 13 | T3 13
Sertal ] 38 | BiIR - 1
interface P ‘3; i ¢
(RS422A) P ORI T :% :;
St 40 | 052 16
Analog speed reference I ' 2
signal tnput ‘ﬁ: : ::‘ “ ;
EAlarrrerd| 2|52
Speed override command v 0]ses
input ajo
28 j On2
= 16 j ot
3 jons )
. en
.Emergency :':-oo l-d.'-— T IESM] @ PAcollector
put L | &
Alarm reset input t g st Soz4
"Machine readv” Lnoutr/O— 1 isen) Open-g, 3
Fed rum e s [ser collector
. ommand 1nPUt ot 43 ['saY 0024 ‘ :
Rev run command 1noutE i st
*Torque limit L 0—‘ '; lolsl = 1
command input C o
Lo etentation o] |0 e
»ar or
Mg mmecy entatton i len ¢ ooy 17
gear orientatton | St 24 JCTM d L
Spindle orientation ® g 1 E wo| 13
command
0] W
C nol
. foaIAR um 1
Speed override (S .
Speed reference Co— ¢ lnic e MLl 12
digital/analog {04 Nsl N
selection ‘ [ TR
nzi o
[ XRIK |

Basic wiring (without option card)

PG.13

FR-SF-2-{IK

Motor

' Motor
cooling fan

Motor
detactor

built-in
encoder

Z-phase control motor
built-in encoder

Spindle fault output signal
(alarm signal)
Zero speed output signal

*Ortentation complete” signal

Up-to-speed output signal

Speed detect output signal

Spindle fault ocutput signal
(alarm stignal)

Load detect output signal
Speed detect output signal
Up-to-speed output signal
Zero speed output signal
Torque limit output asignal

*0orientation complete”
output signal

fault content output
(alarm signal)

Speed meter output
Losd meter output

Speed meter output
Load meter output

Note *: When the system is equipped with index function, input
signal TL1 is used for "CW index", and TL2’£or "CCW in-

dex".
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PG. 14
2.5.2 Model equipped with oriented spindle stop function

(with option card SF-OR) FR-SF-2-{IK-R
(1) Magnesensor spindle orientation (1 div.)
C
T " option card
SF-0OR
ou ooa mmr detect Magnet
R \
| SR it A
15518 10 .
U 17 U=t —edH € Sensor

l Spindle

(2) Encoder spindle orientation (4096 div.)/indexing function

( _._..__.._..qm Speed display/sync.
Option card gt%g: = = feed signal
Oriented spindle stop SF-OR a ',gi 1 L
position commnnd a Ty - - To NC
o 19 2= }
3@ =
i _§ 5=
ﬂ‘.——' E "" | ] Orientation encoder
- amm—- - e K8 8 — 0 detect signal
- Sm— ] o O (.2, 33 £
U @ g; A 102¢P/rev
<@ 2 € 18 =—H—r—10 ¢
ass) € o iy H " —
e ar— “ u W g :,- /3 i
[} A el
002 pos '

(3) Z-phase control motor built-in encoder multi-point
spindle orientation/index function

Y we [T
( = 13
nse 13 Caa i
nmse ¢ Z-phase control
(I ey ng| | moter duilt-in encoder
PA " r .
L ] c
n . !
8 =it l
ss -] —
— e o 2 wm wm om f HOTOr detector signal
Option card
‘SF=0QR’
Ortented spindle stop O Speed display/sync.
position eo-anﬂm L’ s = . feed signal
e I | L23» ’
foo—¢ 1 It 8 RN
-0 - oumans- » > E
= e, 1 ’g [ ] g > / To NC
b Dmmntt | - b 1
b Dt 20 T [ 19 >pp=—s
] g x ls>#=kw-
— s i
QS)) }=O0~"Dmmemg g7 ©
——.—r " o

gal-g
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(4) Magnesensor spindle orientation (1 div.) with motor spe‘ed
feedback output (for spindle speed display, sync. feed

signal)

oPtion eard
‘SF-0OR’

PSH 4.8.6 ~F=
o L2.3>

s e e —— —————— . S S = SN

fir
u

oo

Soeed displav/sync.
- feed signal

S>> To NC

.ﬂ-.n_n—.

>

m-l"':"

l‘

esensor detect

"qna‘l o B "lgl‘\et
st s ==t \
3 -8
1 4 —H! 0
28 B
(17 1Pt g Sensor
T l Detector Seindle
Magnesensor

PG. 15 !
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PG. 16
2.5.3 Model bus-linked to M300 series CNC, and equipped with

high-speed sync. tap spindle orientation (with option card
SF-TL) - FR-SF-2-1}K-T

(1) Motor built-in encoder high-speed sync. tap magnesensor
spindle orientation (1 div.)

e

Option card
‘SF-TL’
o
( > y
T 2 [+ 77 Speed display/sync.
*To CMIB of Mr-5| | PSH 4.8.63-F=¢= feed signal
servo mloutlerJ IXTER BS m l.?-!'-% ¥ :f"’ :
last axis - R e T
cus ! T 1> D ErEEm————— N C
[ ] 18 Pty
J gg 19 =
L > ¢so g
qu < 2
o %
DS Magnesensor detect
3] v o stgnal Magnet
' PISBIS {3 pfpo= T
19 129= 5 [ ] \
Terminal resistor | LI »> A
| 8 ek :
» F
Lse 17 llp-- £ Sensor
| J 2 7 Spindle
,.‘._I«” I Detector
%
Magnesensor

(2) Encoder high—speed sync. tap spindle orientation
(2096 div.)/index function

e

Option card
SF-TL o Orientation encoder
‘ P 45,63 l’ . ¥ detect signal
(3 e
TR e =
T R 11> + x| 1020/
*To CH18 of MR-s| | n 1> —
servo anputieu R 0> = rll
last axis X u: ) ]
oxis ! x S
I %
P
> T} Speed display/sync.
. L&t)—ﬁ,—a... -~ feed signal
&l n.zia- -
16 ¢
. ! e
erminal resistor 0 (8 1 TEm==——==0> To HNC
, [ 19 E. LA
! oc 1 ==
Cmapremd SO 2 '
0

‘When eable 2 uned for bas-line conneation to M300, it must
he shiclded with cabie clamps (secured to grounding plate).
For instatiatton of the cable, refer to the Standard Speci-
fication (BNI'-AOBO1-18-F).

€7




(3) Z-phasé control motor built-in encoder high-speed
sync. tap multi-point spindle orientation/index function

o
oo aW = : (]
n 3 S : !
N ¢ >fraagesn T Z-ph control
n " - ne motor dbuilt-in
n u der
m o !
RN IS fuateani
L
S » |
' Motor detector
oua : sagnal
Option card
( 17 SF-TL' oA Speed display/sync.
2 EI4L1.S-==?=?-. feed signal
*To CN1B of MR-S F L3 op——i
servo upuuer‘ NTER BS 8 17 = : %o NC
last axis a} 18 -: o = To
cns 9 =)
E M
L ”J m ’#--—-
+ CGRE
cng | Que
ﬂl-
-%-(l 2
Termianl resistor l ,
L

*When cable is used for bas-line connection to M300, it must
be shielded with cable clamps (secured to grounding plate).
For installation of the cable, refer to the Standard Speci-~
fication (BNP-AO801-18-F).
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PG. 18

2.5.4 Model bus-linked to M300 series CNC

(1) C-axis control magnesensor spindle orientation
(with option card SF-TL) FR-SF-2-{:K-T

/

[= (1)
,
- Option card o Speed display/sync.
2 ‘SF-TL’ PR 8¢ TN feed signal
. o 1,23 » :
To CNLB of MR-S > 16 pal A
servo amplifier e as ] " {1
= i MDD aSEEDETm———_. To NC
last axis 8 " » = °
ous ) 19 - ~ar
x "> ™
J RS
§ t- :i.! l - Magnesensor detect signal
ause I [ 1
[~ 1] . ”ne 13 - e
~— - o 12 -
e = TEE
| IS 0 =t senso
LC 1y »= €S :
Termianl resistor I ® 7 D:;’:“r . || Spindle
. [ 1
l os C-axis control encoder
, ”J s tigt - f - detect signal
g s 1
b '
n 15 - % C-axis control
g a; + g encoder
- 1 - ] $0000P/rev
Bi== d 1
J

*When cable {s used for bas-line connection to M300, it must
be shielded with cable clamps (secured to grounding plate).
For installation of the cadle, refer to the Standard Speci-
fication (BNP-AO801-18-E).
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‘14 40 VA ‘Y0-Y4 #PIVO U0§IU0 |

_.I.L!.J

‘(sono
-gdud (|0 0} UOWOD) PJBOq Ujuw yued 0)
PaYPwIIU 34U jIued-qns puv 1auud .paduil

aBuIH _l.l.._ _
VI—~dS
oButll M= 48
%92~ NS'S .
ousd poBUTH
Z-Mil {1} [{d 1] toued poBulH
W=ty feoss *
-1
1-mul +-
M=t
" H
T-AlL . =10 -
@ + hd 24
R ) AL
1) 1—AdL 134 HD | -
c 1A= 1-D 2—-1J
v -
= +
Rv ¢-nul SilL
AE s-19]'42 -
m (B )
e -
| 9] (-Ny¥l JilL +
@ s | &) |
w v, .
Y ” ,ﬂ
& e AT —
o 23] it e
S | ~—oiy T
Aw pJeoq UIBH 1101 pJawoq UISKH ___basoq uyon
Y Wel-2-d5-04 NGI~2-dS— 84 M= NG G-~ 8- Nt
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§4. CARD CHECK

4.1 Card SF-CA
Note: PIN7 and PIN8 differ depending
on card group No. (GS1 or G52).
<3< = 8
§83389:8 §3I28% yyylfSEEE i} %?2;% :
me 00000000 es EOOOO_O_' EOOOOOOOQ[OOOOOOOOQ
wme conts ocm [ Jrwr conz cons conze
1Gs) oner conet
ocrs ) € cur o P -
oe e
ocm s [ X5 ) e nl:c:n:'lu ) w—.
]
|U] > oMy } owa lIﬂ]' one
-y 1234
L] s /C - 1]
E -a - ey cmi®
Scnn c:sc:u omc..:m:“ cnre oz ome
e [ X N N BN BN J oo
O g o oo o ome
L Lo S i cane
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PG.22

(1) DIP switch list
' Q: DIP switch set at ON
X : DIP switch set at OFF

Switch No.| Name Description
SW5-1 to 3] TEST MODE TEST MODE is selected.
selection
1]21]3
XE X[ X|oveeee Normal setting
O} x| x|~ NC parameters are ignored.
X | O x| eweeee FR-SF internally set parameters
become valid.
O] O] X | e o Test aging
X | X] O ceeeee | Test mode ogarameter trans-
O x O ...... er
b%4 o O ...... )
olol o] - © ROM initializa-
‘ tion
SWS-4 Meter y
calibra- o] = Meter full-scale output
tion X | eeeeee Meter normal mode

For calibration of speed meter and load
meter

wWhen SW5-4 is set at ON, meter full-scale
voltage is output. Adjust potentio-
meter VR4 for calibration of speed meter,
and VRS for calibration of load meter.

(2) Pushbutton list

Switch No. |Name Description

Swl MODE LED display mode is selected.

Each time the button is pressed, display
mode changes in the following sequence:

"STATUS" ~——e "DIAGNOSIS" — "ALARM" —~
"PARAMETER(1)" .... "PARAMETER(8)" ————

“DEBUG"

Sw2 upP This button is pressed to scroll up display
in each mode.

In PARAMETER mode, parameter data is incre-
mented when this button is pressed after
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Switch No.| Name Description
UP button is pressed.

SwW3 DOWN This button is pressed to scroll down dis-
play in each mode. -

In PARAMETER mode, parameter data is decre-
mented when this button is pressed after
DOWN button is pressed.

Sw4 SET This button is pressed to rewrite parameter.
Wwhen SET button is pressed during PARAMETER
mode, parameter data flickers.

Then press UP and/or DOWN button to rewrite
the data.

PB1 This button is pressed to reset CPU.

After parameter is rewritten, press this

button.
Do not reset CPU while motor is running.

PG.23%
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(3) Jumper pin list

Pin No. Name Setting Description
PIN1 Bus interface 4§§ This setting is made when FR-SF is
piN2 | Setting | o not bus-linked with M300 series CNC.
*For use of
Set 4 "o,
this funce parameter #04MOD to "O
tion, para- : This setting is made when FR-SF is
meter should bus-1inked with M300 series CNC.
(#04MOD) Set parameter #04MOD to "2".
PIN3 Short-circuit Time for which short-circuiting of
prevention :
time setting i;iﬁﬂ transistors is prevented is set.
Yo Since improper setting may cause
damage to equipment, make sure the
setting meets the order specifica-
tion table.
PIN4 Test pin for These test pins are used in the
conveter i
check " final test before shipment.
Do not set pin.
PINS Analog speed 123 For single-polarity signal input
reference
signal selec- Fins (0 to +10V) .
tion Set parameter #OSDSR to "O".
*For use of For double-polarity signal input
this func- 123 (-10 to +10V)
tion, para- *when input offset must be adjust-
meter should roes nput ofiset mu u
be set. ed finely, this setting is used.
(#05SDSR)
Set paam parameter #OSDSR to "1".
PING6 Test pin for Thésetest pins are used in the
control cir- .
cuit check . final test before shipment.
‘ﬂﬁ Alarm caused by controller over-
';; heat is reset when 1A is connected
to 1B. When 2A is connected to 2B,
alarm caused by tripping of break-
er is reset.
PIN7 Current loop o For FR-SF capacity ranging from
gain select ro 5.5kW to 15kW
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Pin No. Name Setting Description

PIN7 &3 For FR-SF capacity larger than
. _ v

(cont'd) s 18.5kW

PINS ) (Currently notvused)

(4) LED 1list

LED No. Description

LED1 Lights during regenerative energy is arising (converter).

LED2 Lights when inverter/converter base current is inter-
rupted.

LED3 Watch dog alarm

Lights after the power is turned on or after resetting. .
when FR-SF is bus-linked with M300 series CNC, the LED
goes on lighting until initialization of NC is complet-

ed.

L§D4 Status display and alarm display
LED9
LED10O Lights during converter charging.

(5) Potentiometer list
VR No. Description
VR1 Converter voltage gain adjustment (CH3S)
VR2 U-phase current feedback zero adjustment (CH40)
VR3 V-phase current feedback zer6 adjustment (éH41)
VR4 Speed meter adjustment
VRS Load meter adjustment
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(6) Check terminal list

Terminal

No. Common Description
CH1 DGA +5V
CH2 OV, DGA (digital signal grounding)
CH3 OV, D024 (+24V grounding)
CH4 D024 +24V '
*CHS AGA +15V
CH6 AGA U-phase voltage command
CH7 AGA V-phase voltage command
CHS8 AGA W-phase voltage command
CH9 OV, AGA (analog signal grounding)
CH10 AGA -15v
CH11 AGA V-phase PWM waveform
CH12 AGA W-phase PWM waveform
CH13 AGA U-phase PWM waveform
CH14 AGA  |V-phase standard sinusoidal vaveform
CH1S AGA  |W-phase sandaard sinusoidal waveform
CH16 AGA W-phase inverter current detection
CH17 AGA U-phase base amplifier drive signal
CH18 AGA V-phase base amplifier drive signal
CH19 AGA W-phase base amplifier drive signal
CH20 AGA T-phase base amplifier drive signal
CH21 AGA V;phase base amplifier drive signal
CH22 AGA W-phase base amplifier drive signal
CH23 AGA U-phase standard sinusoidal waveform
CHZ24 AGA Triangle wave carrier
CH25S AGA |Current amplitude command
CH26 AGA -10V standard voltage.
CH27 AGA R-phase base amplifier drive waveform
CH28 AGA S-phase base amplifier drive waveform

NN i v vs s



Te;:fnal Common Describtion
CH29 "AGA T-phase base amplifier drive waveform
CH30 AGA f-phase base amplifier drive waveform
CH31 AGA S-phase base amplifier drive waveform
CH32 AGA T-phase base amplifier drive waveform
CH33 DGA Regenerative brake current control ... H level
CH34 AGA Regenerative brake overcurrent .... L level
CH3S AGA 10V for 400V converter voltage
CH36 AGA Supply voltage peak rectification
o3 | ASA | A2 comyertel fRfPYE.(IRESR) feedveck end voIes
CH38 AGA +10V standard voltage
CH39 AGA Regenerative converter current detect 10V at 200%
CHA40 AGA U-phase inverter current detect 2.5V at 100%
CH41 AGA V-phase inverter current detect .Z.SV at 100%
CH42 AGA Converter DC current detect 10V at 200%
CHA43 AGA inv:t&e‘t; U, V, W-phase current full-wavewrscgéfég&-‘
_CH44 AGA Speed feedback, B-phase
CHAS AGA Speed feedback, A-phase
CHA46 AGA Analog speed reference signal input
CHA47 |CON24-2 Inverter base amplifier output, U phase
CHA48 |CON26-6 Inverter base amplifier output, V phase
CHA49 JCON24IQ  Inverter base amplifier output, W phase
CHS0 Iconaz-z Inverter base amplifier output, U phase
CHS1 |CON22-2 Inverter base amplifier output, V phase
CHS2 |cou22-2 Inverter base amplifier output, W phase
CHS3 |CON23-2 Converter base amplifier output, R phase
CHS4 |CON23-6 Converter base amplifier output, S phase
CHS5S FCONZBIO Converter base amplifier output, T phase
CHS6 CON22-5| Converter base amplifier output, R phase
s
cHs7  |con22-o| Converter base amplifier output, S phase
CHSS8 CON22-5| Converter base amplifier output, T phase
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PG.28

4.2 Card SF-OR

Card group No.

' CONI11 | 04-...
———————— ("]
[,
=ER
E8EEE 8
3 Bla w«folo
...E] .....,..g.....
[ ] o100
CON4 CONB CONAA CONC

Note: Name of pin may differ depending on card group No.
(651, GS52).

GS1 (s1) (s2) (s3) (sa) (s5)
t i l H i
After GS1 PIN1 PIN2 PIN3 PIN4 PINS
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PG.29

(1) Jumper pin list
Pin No. Name Setting Description
PIN Baudrate w e | CON60O seriél interface baudrate
(s1) selection ._ is set to 9600.
-'- CON60 serial interface baudrate
"™ | 1s set to 19200.
PIN2 (Currently not used)
(s2) as
' "(Currently not used)
ae
PIN3 Oriented R a Power supply of NC is not available.
(s3) spindle stop .
encoder power
supply a Power supply of NC is available.
| ]
PIN4 Oriented o« Synchro drive (open collector)
(s4) spindle stop ..
position com-
mand inter-
face selec- : Source drive (open emittgr)
tion N
PINS | Oriented “ CONC-14 is used for DGA.
(ss) spindle stop had
position com-
mand inter-
face common ec CONC-14 is used for 24V.
output selec- o
tion

(2) Check terminal list

Te§$fnal Common Description
CH1 'DGA Position feedback, A phase
CH2 DGA Position feedback, B phase
CH3 DGA Position feedback, Z phase’
CH4 AGA Magnesensor output
CHS DGA Magnesensor, linear zone output
CH6 Digital signal, common (DGA)
Note: Common "AG" should be take from CH9 of card SF-CA.

g2
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4.3 Card SF-TL

(1)

Parts arrangement, card G51 group

v

. Card group No.

-

i conu 1 e
--------- 123 =:O
ge3l v
. g
=
8 g ::’: Dvn
CN1B ecn
-
"y !
CNIA “H
CONB CONAA

(2) Parts arrangement, card G52 group
.- Card group No.
-------- -
i coNtt o O [
------- -~ ° s
129
o~ e fooe
=
o rrne
L Q ..H 3 :::;
CN1B i oon
. t2)3
[x-xy L)
an CNIA
CONB CONAA
(3) sSwitch 1list
Name Description
cs1 Rotary switch for axis No. setting.

Usually, it is set to "6".

When C-axis control is used, C axis No. is set.
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(4) Jumper pin list
Pin No. Mame Description
PIN1 CONAA Encoder feedback signal from CONB
output selec-
PIN2 tion is output.
(Not
ggozég' Feedback signal from motor detector
card (CON2) is output to CONAA.
group -
No. 52) For Z phase, linear zone of magne
sensor is output.
Feedback signal from motor detector
(CON2) is output to CONAA.
PIN3 Baudrate sel- sw | CON12 serial interface baudrate
ection ma  |is set to 19200.
ééﬁa CON12 serial interface baudrate
bl is set to 9600.
PIN4 Test pin Usuall, "1" is connected to "2".
:Qg; When '"1-2" is opened and "3-4" is
e closed, emergency stop signal cam-
ing through bus-link cable is
ignored.
PINS Oriented Power supply of MNC is not available.

spindle stop
encoder power

- 0 0

supply

135 | § S

Power supply of NC is available.
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(5) LED list

LED No.

Description

LED1

Encoder open circuit detection

This LED lights when magnesensor is used (it does

not detect open circuit of magnesensor).

(6) Potentiometer list

VR No.

Decription

VR1

Magnesensor sensitivity is adjusted.

Note: VR1 is not used in cards after card group No. GS52.

(7) Check terminal list

Terminal No. Common Description

CH1 DGA Position feedback, A phase
CH2 DGA Position feedback, B phase
CH3 DGA Position feedback, Z phase
CH4 AGA Magnesensor output (MS signal)
CHS DGA Linear zone output (LS signal)

*Common DGA and AGA should be taken from card SF-CA.




4.4 Card SF-PW

This card provides all DC power supplies necessary for FR-

SF.
AC170 - 253V input
P
¥G
lococoo] [oco coe eeolloco 000 ood
2
LI s55588 Y¥eSSmuYssspoEzI
£ET2E9ER 222223 E£E5ZT8ZEZZfaEziazacz
C———— Nt st g e’ Vgt gt g et g
Block A Block € 1 F c H B C b}
Notes: 1. All blocks other than block A are not insulated
from the main circuit.
2. "0" line of block A is ccnnected internally.
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DC output

Name
Common
PSA DGA c
P24A D024 8
- P18A AGA E
N18A ©
P1S§S :
DI1OF
N1O
P1S
D10G
N1O-
P1S
—_ DIOH
N1O
Pl5S
D10A
N1O
P15
Dl10O0C
N1O
P15
D10OD
N1O
P1S
DIOE
N1O
P1S
D1o0B
N1O

ACDOWN signal

voltage

“+
(=]
EL

3
T
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- a3,



FR-SE

———ADDITIONAL———
—TROUBLESHOOTING—

JOE BRUEN
12/6/91

88



CONTENTS
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1. LONG ACCKI/DECKL
A. CHECK PARAMETER #33(CSN) TO THE PARAMETER SHEET & SET ACCORDINGLY

B. CHECK PARAMETER #01(NOX) & #02(MSL) TO THE PARAMETER SHEET & SET
ACCORDINGLY.

C. CHECK ROM’S 1, 2, & 3 ON SF-CA PCB THAT THEY ARE CORRECTLY
NUMBERED TO BN# SPECIFICATION SHEET.

D. CHECK THE TORQUE LIMIT COMMANDS, PARAMETER #1U(BITS 2 & 3) ON
SF-CA PCB THAT THEY ARE NOT BEING TURNED ON.

E. CHECK THE MAIN DRIVE BELT(S) FROM THE SPINDLE MOTOR TO THE
SPINDLE HEAD FOR TENSION & REPLACE IF NECESSARY.

I11. MOTOR STALLS WHILK CUITING

A. CHECK THE MAIN DRIVE BELT(S) FROM THE SPINDLE MOTOR TO THE
SPINDLE HEAD FOR TENSION & REPLACE IF NECESSARY.

B. CHECK ROM’S 1, 2, & 3 ON SF-CA PCB THAT THEY ARE CORRECTLY
NUMBERED TO BN# SPECIFICATION SHEET.

C. CHECK THE TORQUE LIMIT COMMANDS, PARAMETER #1U(BITS 2 & 3) ON
SF-CA PCB THAT THEY ARE NOT BEING TURNED ON.

D. CHECK TORQUE LIMIT PARAMETER #35(TIM) TO THE PARAMETER SHEET &
SET ACCORDINGLY.

I11. MACHINK WILL NOT ACCEPT GEAR SHIFT OORMMAND

A. CHECK OUTPUT SIGNAL PARAMETER #4U(STS2) TO MAKE SURE ALL THE
OUTPUT BITS TO THE NC ARE PROPERLY SET, DEPENDING UPON THE STATUS
OF THE SPINDLE CONTROLLER. IF NOT, EXCH. SF-CA PCB.

B. CHECK EXTERNAL INPUT SIGNAL PARAMETER' #1U(BITS © & 1), TO MAKE
SURE THE NC SIDE IS GIVING PROPER DIRECTION COMMAND TO SPINDLE
FOR GEAR SHIFT.
IV. BO Gd. CON. OR READY

A. CHECK EXTERNAL INTERFACE MODE SELECTION PARAMETER #04(MOD) TO HTE
PARAMETER SHEET & SET ACCORDINGLY.

B. CHECK EXTERNAL INPUT PARAMETER #1U(BITS © & 1) AND PARAMETER #2U
(BIT @) FOR PROPER BIT COMMAND FROM THE NC SIDE.

C. CHECK EXTERNAL OUTPUT PARAMETER #3U(BIT ©) AND PARAMETER #4U

(BITS 8 & 9) FOR PROPER BIT OUTPUT OF SF-CA PCB. IF OUTPUT BITS
ARE NOT PRESENT AND INPUT BITS ARE, EXCH. SF-CA PCB.
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Y. GEAR NOISK

A_ CHECK IF GEAR NOISE HAPPENS WHEN MAIN POWER IS SHUT OFF WITH
SPINDLE RUNNING. IF NOISE GOES AWAY, GO TO STEP #B. IF NOISE . ~
PERSISTS, CONTACT MACHINE MANUFACTURER.

B. DOES NOISE PERSIST IN OPEN LOOP? IF NOT GO TO STEP #C. IF SO,
ADJUST CT OFFSETS ON SF-CA PCB. ALSO, VERIFY ALL PARAMETERS ARE
PROPERLY SET TO THE PARAMETER SHEET. IF PREVIOUS ITEMS CHECK OK,
EXCH. SF-CA PCB.

C. CHECK ADJUSTMENT OF PLG IN BACK OF MOTOR. WHILE CHECKING A & B
PHASE SIGNALS FROM PLG, USE VR1, VR2, VR3, & VR4 TO SET PROPER
GAIN & OFFSET. IF SIGNALS ARE NO GOOD & CANNOT BE ADJUSTED, EXCH.
PLG PCB & SENSOR.

¥I. NO LED'S h
A. CHECK INCOMING POWER AT RO-SO TERMINALS IN UPPER RIGHT HAND
CORNER OF BASE UNIT. IF OK, GO TO STEP #B. IF NOT, CHECK Fi, F2,

& F3 (5A) FUSES ON MAIN LINE FILTER. IF BLOWN, REFER TO "FUSE
BLOW" EXPLANATION.

B. DISCONNECT SF-CA PCB FROM SF-PW. DISCONNECT CON101, 102, 103 FROM
HINGE PANEL. RECONNECT SF-CA TO SF-PW. IF LED'S COHE UP, REFER TO
“TRANSISTOR MODULE CHECK" IN TROUBLESHOOTING MANUAL TO FIND
SHORTED TRANSISTOR. IF LED°S DO NOT COME UP, EXCH. SF-PW.
VIL. FUSE BLOW
A. WITH MAIN POWER ON

1. DISCONNECT SF-PW WIRES FROM RO-SO TERMINALS IN UPPER RIGHT
CORNER OF BASE UNIT. IF FUSES DO NOT BLOW, EXCH. SF-PW.

B. WITH NC POWER ON

1. DISCONNECT MS1-MS2 WIRES FROM BASE UNIT LOCATED NEAR U, V, & W
MOTOR LEADS. IF FUSES DO NOT BLOW, REPLACE MOTOR COOLING FAN
~ IF INOPERATIVE OR DIRTY.

A. CHECK ALL PARAMETERS TO PARAMETER SHEET & SET ACCORDINGLY.

B. CHECK REFERENCE SPEED STATUS DISPLAY( LETTER C ), TO MAKE SURE
THE NC SIDE OUTPUTS THE CORRECT SPEED REFERENCE.

C. CHECK PLG IN BACK OF MOTOR FOR PROPER ADJUSTMENT.

D. CHECK FOR POSSIBLE MOTOR OVERLOAD. REVIEW CUTTING CONDITION &
TOOL BEING USED.
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BG.3

E. CHECK TO MAKE SURE OVERRIDE COMMAND IS OFF WHEN CHECKING RPM
DISPLAY ON THE SF-CA PCB.

F. IF ALL ABOVE ITEMS CHECK OK, EXCH. SF-CA PCB.
IX. ORIENTATION PROBLEMS
A_. IF MOTOR ROTATES AT ORIENT SPEED BUT DOES NOT STOP, THEN—>

1. CHECK SIGNALS COMING BACK FROM THE ENCODER OR MAG SENSOR. IF
SIGNALS ARE NO GOOD, REPLACE EITHER WITH A NEW ONE.

2. IF SIGNALS OK IN ITEM #1, CHECK SIGNALS AT THE ORIENT CARD &
SF-CA PCB. IF SIGNALS ARE NO GOOD, EXCH. PCB°S IN THAT ORDER.

3. IF YOU ARE USING ENCODER ORIENT, MAKE SURE ENCODER IS
RECEIVING ITS 5V POWER SUPPLY FROM THE NC SIDE. ALSO, MAKE
SURE JUMPER PIN SETTINGS ARE SET CORRECTLY ON SPINDLE ORIENT
CARD.
4_ CHECK PARAMETER #41(0SL) TO PARAMETER SHEET & SET ACCORDINGLY.
B. ORIENT PROCEDURE OK BUT STOP STATE IS ABNORMAL

1. CHECK “ORIENTATION ADJUSTMENT PROCEDURES™ IN THE FOLLOWING
PAGES DEPENDING UPON THE TYPE OF ORIENTATION YOU HAVE.

2. IF ITEM #1 CHECKS OK AND CANNOT BE ADJUSTED, CHECK FOR
BACKLASH IN THE GEARS ON THE MACHINE SIDE DEPENDING UPON THE
GEAR BEING USED AT THE TIME THE PROBLEM OCCURS.

3. IF ITEM #2 CHECKS OK OR THE PROBLEM HAPPENS IN ALL GEARS,
EXCH. ORIENT PCB & SF-CA PCB IN THAT ORDER.

@2



PG.4
Spindle orientation
control circuit

3.4 Adjustment

3.4 Adjustment

3.4.1 1In the case of magnesensor

Speed Normal speed

OSP: Standard
value 220
(Orientation)
speed CSP: Standard
value 20
(Creep speed)

a b c d
IPGl: Standard |PGZ: Standard
value 133 value 20
(15§ deceleration) (an deceleration)
point range point range

Magnesensor

MS signal ‘//~\\\\\\—-_"_'
Magnesensor ’ f [
LS signal Y Y

Adjust the orientation parameters (OSP, CSP, PGl, PG2,

and PST) in the following manner so that the maximum values
can be obtained.

(Note) PGl: Based on point a, move point b.
When a small value is set to PGl, point b
approaches point a.
PG2: Based on poiht d, move point c.
When a small value is set to PG2, point c
approaches point d.

In the adjustment using the following flowchart, since a

gear where spindle speed is high tends to overrun, it should
be adjusted first.
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PG.5
Spindle orientation
control circuit

3.4 Adjustment

A

In addition, use the parameters being adjusted and check

&

that each gear and each speed can be used.

(Note) Adjust the stop position (point d) using the para-
meter (PST).

(Note) If the spindle hunts when the motor is stopped by
the orientation operation, the selection of the
mounting direction of the orientation detector is
inverted. At the time, correct the selection using
the parameter ORS2 bit 8.

Ptz

R Ik

g
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OK

OK

le——»1 Decrease CSP (min. 10) |

PG.6

Spindle orientation
control circuit

3.4 Adjustment

Set as follows: OSP =50,

—*——— PGl =80, CSP =20, and

PG2 = 20.

lNG (The motor over-

runs when i

The spindle does not

t stops.) vibrate when it stops.

—<——— Increase PG2 (max. 40)

lm

Increase bits 8 to B (Kp

magnification) and bit C

to F (Ki magnification) of

OK

CSP and PG2 are
determined.

Next step

OSP = 220 and PGl = 133
‘| are determined.

NG

the parameter ORS1 in the
same ratio.

Without increasing
Kpr and Ki, the spin-
dle vibrates when it
stops.

1. Check that the magnesensor,
magnet, and amplifier are
not defective.

2. Check that the SF-OR or
SF-TL card is defective.

3. Check that the mechanical

| system backlash is large.

Decrease PGl (min. 80)

——9§a1 OSP and PGl are determined.

¢ NG

Decrease OSP (min. 50)

——»1 OSP and PGl are determined.

OK

(Note) 1. When the orientation time is long because the time
period (point b to c¢) on which the spindle rotates

at a creep speed,

increase OSP and PGl in the man-

ner. that the spindle doesn't overrun when it stops.
(The maximum value of OSP = 300; the maximum value

of PGl = 200)

2. The parameter ORS1 bits 0 to 3 (WT selection) are
the compensation gain for delay/advance of bit 4
(control meth>d in servo lock situation).

Increase Wr and the temporary servo rigidity in-
creases and the torque against the position devia-

tion decreases.
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Spindle orientation
control circuit

3.4 Adjustment

The effects of four major parameters relating to the

stability of the orientation are listed in the following

table.
Adjustment procedure
Phenomenon
OSP CSP PGl PG2
The spindle overruns
when it stops. > > ~ g
The orientation time P -
is long. 4 -
The spindle hunts
: - ~ — 7
when it stops.
(Note 1) » : Increase the parameter value.

- : Do not change the parameter value.

~ : Decrease the parameter value.

(Note 2) When the spindle remarkably hunts in the orien-

tation stop state, since the selection of the

mounting direction of the orientation detector

is reversed, correct the selection with the
parameter ORS2 bit 8.
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PG.8
Spindle orientation 3
control circuit

3.4 Adjustment

3.4.2 Encoder type

Speed Normal speed

OSP: Standard
value 220
(Orientation)
speed CSP: Standard

value 20
(Creep speed)

i

e e ———-

(e
PG2: Standard
value 20
(an decelezation)
| point range
" PGl: Standard o
value 180
(lst deceleration
point range

)

L eilid b A A SRR k. 1T

Adjust the orientation parameters (OSP, CSP, PGl, PG2, and
PST) in the following manner so that the best values can be
obtained.

"(Note) PGl: Based on point c, move point a.
When decreasing PGl, point a approaches point c.

PG2: Based on point c, move point b.
When decreasing PG2, point b approaches point c.

In the adjustment using the following flowchart, generally,
a gear where the spindle épeed is high tends to overrun, so
it should be adjusted first.

In addition, with the parameters obtained by the adjustment,
check that the spindle correctly rotates at each speed and
by each gear.

(Note) The stop position (point c¢) is adjusted by the
parameter (PST). ’
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PG.9
Spindle orientation

control circuit

3

3.4 Adjustment

OK Set as follows: OSP =50,

—<——— PGl = 200, CSP =20, and -
LPG2 = 20
NG (The motor over-
runs when it stops.)
OK The spiondle does not
—4——— Increase PG2 (max. 40) vibrate when it stops.
e 1
ncrease bits 8 to B (Kp
NG magnification) and bit C
Decrease CSP (min. 10) —® to F (Ki magnification) of
the parameter ORS1 in the
l same ratio.
OK
Without increasing

' CSP and PG2 are . Kp and Ki, the spin-
determined. | dle vibrates when it

stops.
Next step
1. Check that the SF-OR or
Y SF-TL card is defective.
OSP =220 and PGl = 180 2. Check that the mechanical
are_determined. system backlash is large.

| ;NG

Increase PGl (max.250) ——OLPFSP and PGl are determined.

T

N Decrease OSP (min. 50) —ﬂb'l OSP and PGl are determined.

o RS s H

(Note) 1. When the orientation time becomes long because the
time period on which the spindle rotates at a creep
speed (point b to c¢) is long, decrease PGl or in-
crease OSP in the manner that the spindle does not
overrun when it stops. (PGl > PG2, the maximum -value
of OSP = 300.)

2. The parameter ORS1l bits 0 to 3 (Wr selection) are
the compensation gain for delay/advance of bit 4
(control method in servo lock situation).

Increase WT and the temporary servo rigidity in-
creases and the torque against the position devia-
tion decreases. .
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PG.10

Spindle orientation
control circuit

3.4 Adjustment

The effects of four major parameters relating to the
stability of the orientation are listed in the following
table.

Adjustment procedure

Phenomenon
OSP csp PGl PG2

The spindle overruns
when it stops. > ~ 4 4
The orientation time , -
is long. ~ -
The spindle hunts

A — . - ’
when it stops.

(Note 1) 7’
- : Do not change the parameter value.

Increase the parameter value.

~ : Decrease the parameter value.

(Note 2) When the spindle remarkably hunts in the orien-
tation stop state, since the selection of the
mounting direction of the orientation detector
is reversed, correct the selection with the
parameter ORS2 bit 8.
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1. ALO 10 UNDKRVOLTAGK
A. ALARM WITH POWER ON

1. INCOMING POWER SHOULD BE 200-230VAC(+10%, -15%) AT R, S, T
TERMINAL INSIDE SPINDLE CONTROLLER.

2. IF INCOMING POWER CHECKS OK, EXCH. IM-PW POWER SUPPLY.
B. ALARM WHILE RUNNING
1. CHECK INCOMING POWER DURING ACCEL & DECEL. IF VOLTAGE DROPS TO
170VAC OR LESS FOR 15mSEC OR MORE, INPUT POWER CAPACITY IS NOT
SUFFICIENT & MUST BE INCREASED.
11. ALD 12 MEMORY 1

A. CHECK ROM'S 1, 2, & 3 ON SFJ-CA1 THAT THEY ARE PROPERLY INSERTED
AND IN THE RIGHT POSITION.

B. IF ROMS CHECK OK, EXCH. SFJ-CAl1 PCB.
IIL. ALD 15 2
A. CHECK CONNECTOR CN1A ON BUSLINK PCB FOR SECURE CONNECTION.

B. CHECK NC BUSLINK(CAM11) CABLE FOR SECURE CONNECTION & REPLACE IF
NECESSARY.

C. MAKE SURE ALL GROUND WIRES FROM NC, SPINDLE CONTROLLER & MOTOR
ARE PROPERLY CONNECTED & CABLKS ARE CORRECTLY SHIELDED.

D. IF ALL CONNECTIONS & CABLES ARE OK, EXCH. SPINDLE BUSLINK PCB.

A. CHECK CABLE GOING FROM SPINDLE ENCODER TO SPINDLE CONTROLLER FOR
CONTINUITY & PROPER CONNECTION. REPLACE IF NECESSARY.

B. CHECK SPINDLE ENCODER TO MAKE SURE ALL SIGNALS GOING TO THE
SPINDLE CONTROLLER ARE OK(A, B, & Z PHASE). REPLACE ENCODER IF
SIGNALS ARE NOT PRESENT.

C. MAKE SURE ENCODER IS GETTING ITS 5V POWER SUPPLY FROM NC SIDE.
THIS WILL CAUSE THE SIGNALS NOT TO BE GENERATED.

D. CHECK PARAMETER #41(0SL) TO THE PARAMETER SHEET & SET ACCORDINGLY
E. IF ALL ABOVE ITEMS OK, EXCH. SF-TLJ(ORJ) PCB.
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Y. ALO 23 EXCESSIVE SPEED

A.

B.

C.

ERROR

MAKE SURE PHASE SEQUENCE AND CONTINUITY OF U, V, & W MOTOR WIRES
ARE CORRECT & CHANGE IF INCORRECT OR IF CONTINUITY IS BROKEN.

MAKE SURE MOTOR IS NOT BEING OVERLOADED. IF SO, CHECK CUTTING
CONDITION & TOOL BEING USED.

OPEN LOOP POSSIBLE? IF SO, PLG IN BACK OF MOTOR IS MISADJUSTED OR
DEFECTIVE. CHECK A & B PHASE SIGNALS FROM PLG. IF MISADJUSTED,
USE VR1, VR2, VR3, & VR4 ON PLG PCB TO SET PROPER GAIN & OFFSET.
IF SIGNALS ARE NO GOOD, EXCH. PLG PCB.

IF SPINDLE DOES NOT TURN AFTER OPEN LOOP TEST, SPEED FEEDBACK
CKT. ON SFJ-CAl1 PCB IS DEFECTIVE & MUST BE EXCHANGED.

CHECK PARAMETER #@2(MSL) TO THE PARAMRTER SHEET & SET ACCORDINGLY
CHECK PARAMETER #52(SETM) TO THE PARA. SHERT & SET ACCORDINGLY.

—
VI. ALO 24 MAIN CIRQUIT FAULT RELATED
ALO 25 ERAKING CIRCUIT FAULT

A.

B.

CHECK FOR ANY PHYSICAL DAMAGE ON SPINDLE UNIT. IF NONE PRESENT,

EXCH. SFJ-CAl1 PCB.
IF SFJ-CA1 DOES NOT FIX PROB., EXCH. COMPLETE UNIT.

VIL. ALD 31 OVERSPEED

A.

IF THE REFERENCE SPEED EXCEEDS 115% OF THE MAXIMUM SPEED, CHECK
PARAMETER #31(TSP) TO THE PARAMETER SHEET & SET ACCORDINGLY.

CHECK SIGNALS FROM CH31 & CH32 TO CH23(COMMON) ON SFJ-CA1 PCB
AT 1500 RPM. IF SIGNALS APPEAR NOISY, REPLACE CON2 FEEDBACK
CABLE. IF THE FREQUENCY OF THE SIGNAL IS NOT 3.2KHZ, REPLACE PLG
FEEDBACK PCB.

IF ALARM OCCURS DURING SYNCHRONOUS TAPPING MODE, CHECK
PARAMETER #30(ORS2) TO THE PARAMETER SHEET & SET ACORDINGLY.
CHECK GEAR RATIO PARAMETER #°S 39-40(HEX) TO THE PARAMETER SHEET
& SET ACCORDINGLY.

IF ALL ABOVE ITEMS CHECK OK, EXCH. SFJ-CAl1 PCB.
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YIII. ALO 32 INVERTER Q

A.

IX. AlD 33 0

A.
B.

Q

CHECK MOTOR CONSTANT PARAMETER #@2(MSL) TO THE PARAMETER SHEET &
SET ACCORDINGLY.

VERIFY THAT THE LOAD METER OUTPUT IS NOT GREATER THAN 120%. IF
SO, REDUCE LOAD CONDITION.

CHECK MOTOR WIRES(U, V, & W) FOR SECURE & PROPER CONNECTION.

MEGGER MOTOR FROM EACH PHASE TO GROUND & CHECK FOR SHORT. NORMAL
RESISTANCE READING SHOULD BE INFINITE OHMS.

VERIFY THAT THE INCOMING POWER AT R, S, & T TERMINAL OF THE
SPINDLE CONTROLLER IS NOT GOING BELOW 17@0VAC. IF SO, POWER SUPPLY
CAPACITY IS NOT SUFFICIENT & MUST BE INCREASED.

IF ALL ABOVE ITEMS CHECK OK, EXCH. COMPLETE UNIT.

OVERVOLTAGK

CHECK DISCHARGE RESISTOR UNIT FOR PROPER CONNECTION.

CHECK RESISTANCE ACROSS R1-R2 OF DISCHARGE RESISTOR UNIT.
SHOULD BE: 300HM FOR 2.2K-3.7K
150HM FOR 5.5K-7.5K

CHECK MOTOR CONSTANT PARAMETER #02(MSL) TO THE PARAMETER SHEET &
SET ACCORDINGLY.

IF ALL ABOVE ITEMS CHECK OK, EXCH. COMPLETE UNIT.

CHECK CONNECTOR CN1A ON BUSLINK PCB FOR SECURE CONNECTION.

CHECK NC BUSLINK(CAM11) CABLE FOR PROPER CONNECTION & REPLACE IF
NECESSARY.

MAKE SURE ALL CABLES ARE CORRECTLY SHIELDED & THAT ALL GROUND
WIRES ARE TIGHTLY SECURE.

CHECK THE TERMINATIVE RESISTOR ON BUSLINK PCB(CN1B) FOR PROPER
CONNECTION & REPLACE IF NECESSARY.

IF ABOVE ITEMS CHECK OK, THE BUS INTERFACE CKT. ON EITHER THE
SPINDLE SIDE OR NC SIDE IS DEFECTIVE.
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XI. ALO 37 PARAMETER ERROR
A. THIS ALARM OCCURS WHEN A PARAMETER EXCEEDS ITS ALLOWABLE RANGE.

CHECK ALI, PARAMETERS TO THE PARAMETER SHEET & SET ACCORDINGLY.

XII. ALOD 45 CONTROLLER OVERHEAT
A. PLACE JUMPER WIRE ACROSS THS(THERMAL SENSOR) IN BASE UNIT. IF

ALARM STILI, PRESENT, ALARM CKT. IS DEFECTIVE ON SFJ-CA1 PCB.

B. IF ALARM CANCELS THEN-->

1. REPLACE FAN(S) INSIDE SPINDLE CONTROLLER IF INOPERATIVE OR
DIRTY.

2. REPLACE FAN(S) INSIDE ELECTRICAL CABINET IF INOPERATIVE OR
DIRTY.

3. CHECK FOR CONTINUITY ACROSS THS(THERMAL SENSOR) IN BASE UNIT.
REPLACE IF OPEN CKT.

XI11. ALO 46 MOTOR OR RESISTOR OVERHEAT

A.

SHORT OHS1 & OHS2 WIRES INSIDE MOTOR TERMINAL BOX. IF ALARM STILL
APPEARS, GO TO STEP #B. IF ALARM CANCELS AND SPINDLE MOTOR IS
HOT, REPLACE COOLING FAN IF INOPERATIVE OR DIRTY. IF MOTOR IS
OVERLOADED, REVIEW CUTTING CONDITION & TOOL BEING USED. ALSO, IF
MOTOR IS FREQUENTLY STARTED & STOPPED, DECREASE FREQUENCY OF
START & STOP OPERATION OR INCREASE THE VALUE OF ACCEL TIME
CONSTANT PARAMETER #33(CSN). IF MOTOR IS NOT HOT, REPLACE THERMAL
SENSOR INSIDE MOTOR.

SHORT A & B TERMINALS LOCATED IN THE TOP RIGHT CORNER OF THE BASE
UNIT. IF ALARM STILL APPEARS, GO TO STEP #C. IF ALARM CANCELS AND
DISCHARGE UNIT IS HOT, REPLACE COOLING FAN IF INOPERATIVE OR
DIRTY. IF MOTOR IS FREQUENTLY STARTED & STOPPED, DECREASE START
& STOP OPERATION OR INCREASE THE VALUE OF ACCEL TIME CONSTANT
PARAMETER #33(CSN). IF DISCHARGE RESISTOR IS NOT HOT, REPLACE
THERMAL SENSOR INSIDE DISCHARGE RESISTOR UNIT.

IF ALARM STILL PRESENT AFTER ITEMS A & B, ALARM CKT. ON SFJ-CAl
PCB 1S DEFECTIVE.
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LIV. ALO 52 ¢ (ERROR EXCESS POSITION)

A. CHECK BIT 8 OF PARAMETER #30(ORS2) TO THE PARAMETER SHKET & SET
ACCORDINGLY.

B. CHECK PARAMETER #26(CSP) TO THE PARAMETER SHEET & SET ACCORDINGLY

C. CHECK ORIENTATION ENCODER FOR PROPER OPERATION & REPLACE IF
NECESSARY .

D. CHECK MACHINE PARAMETER TAP T1 ON NC SIDE TO THE PARAMETER SHEET
& SET ACCORDINGLY.

E. IF ALL ABOVE ITEMS CHECK OK, EXCH. ORIENT PCB ON SPINDLE UNIT.
XV. ALD 56 AXIS FAULT

A. REFER TO SERVO DRIVE MAINTENANCE MANUAL IF OTHER AXIS ALARM
OCCURS.

B. CHECK NC BUSLINK(CAM11) CABLE FOR PROPER CONNECTION TO SPINDLE.
CN1A --> CAM11 CABLE REPLACE IF NECESSARY
CN1B ~-> TERMINATIVE RESISTOR
XV1. ALO 57 OPTION CARD

A. OPTION CARD INSTALLED ON SPINDLE CONTROLLER IS NOT THE CORRECT
ONE. CHECK MACHINE SPECIFICATION & INSTALL CORRECT PCBE.
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§2. WIRING

.. PG.6
2.1 External wiring
2.1.1 Control system where FR-SFJ is not connected te M30C
~ through bus line
a. Analog speed reference
signal
Basic system composi- —-—-—Discharge resister un.:
&q E; —~ 1] fesistor
ALt
A1LZ . ]| weststor tnermoswiten
AC )2 . Wesistor cooling fan
A
oy
. ACH m 1) L"/\ 8 TR .'L—. "
\ R L : )
— § {
Power supply S v W\ ™ { woter
[t T . w T
4?: MS 1 By
GROUND & TYPE — MS 2 g BYXD | Meter fon
FR-SFJ-2-1"3K
<& )
rvac | 3 ewd .
heree] « ol Notor duilt-in encoder
g Bt
ol e L PLG
joa 15 --!--!
“w .
3 o3 e
S Dy !
Rc'm" OHS |
—— v < Noter thermnawitch
Control 1I/0 signal 5 ) 2 T .
1kQ CON | o e e
Anslog epeed reference Trre 2 18,
stpral voltage input .

' <3
2kQ t':,,,,,
'm:l
AG
(2]

T

“Nechine reedy” input [ ot r‘"

Fed run commend O o ¢ NN

fev run cosmend (S WP 3 T
Ortented spindle stop :

commend Ot o 2% R

Low-speed gear select 0———7!1 11

Nediun-speed goar select Qe 2 24 §-TW

Aux. tnput 1 0———;‘7 w7

Mx. trput 2 C o 2 3 L

"Up-to-epeed” signel @MAXMI\
Zero speed ntn:“’“‘ Tn = av
ro
1 ) L 2 B K]
oS

fNcientastion coaplete
{in-position) - 35 JOMA

Auz. output 1 @ @ % e
Aux. output 2 ]
—@_.2’ LhL

Speed mater @MAxL0Y
Load met-~ .—@.—
t

]

Soindle fatlure
ontput signel

o

N

I
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PG.7
2.1.2 Control system where FR-SFJ is connected to M300 through

bus line (option card SF-TLJ is used) FR-SFJ-2-.K-T

a. Basic system composition T—--—I
R 1

13 P | Restistor

Resistor Therwonwiteh

Restator ~ooling Tan

e B2
Power supply
— Acs [HD DPCA
£>R
Ps Notor
> T
E Sotor fan

GROUNDL | Y,’,
l FR-SFJ-zﬁ'Exl

Moter built-in
encoder

CON
Connection is not ‘,',f: o Jz‘v
required for CON1 :
signal in usual b Sill B
operation. € 4w Notor therwoswiteh
N Jes
i 32”
T kN ETY
- 3 Joua
l! pLve
C‘ A e
< |w ..]
I|0.l3 RG
T 1 jwos
& 2 Jwos
L = 1/0 signal assignment
19.300 %AG (M300 series interface)
‘ CNC model: M310 ;Larger
L JR10 KXY — s;;u.l —————than
$afo T | _pame~~, S!  M320
SRN iY250:Y2D0O
SR1 tY2s1iv2D1
Option card Torque 1tmit L jY252:Y202
, ) 'SF=TLJ’ Tereue ltmit® 1Y 2531Y2D3
To CN1B of 1 or fed run index Y254;Y2D4
final axis QP e . fev inde
MR-S servo INTER BLS SF-RS) rn x 1Y255'Y2DS
amplifier

ORC Y256 :Y2D6

S-analog signel i

- Sriented epIRsle

Cavle clemp (be ¢ "m" stop commend RIJQTRISQ
s.:re to uee I

< cable clamp.)

|

—m—'tl-'| ] i
Pr— 2 Losd detection IX1C1 X241
I Speed detaction X1C2 X232
Terminal ressators| | Alera “ON- X1C3 ‘ X243
I ZSs CIX1C4 X244
I Us X1CS5{X2458
—m—rw- ORA X1C6(X246

108 e



2.2 Parts arrangement

PG.8
(1) SFJ-CA card and option (2) Main board _
.., card FR-SFJ-2-2.2K
FR-SFJ-2- {2 FR-SFJ-2- {:3K-R TE TE2-2
C D P A B
TN
SFI-CA card SF]-CA card H
— () —_
CONl CON2 —
AL
FR-SF]-2- T1K-D FR-SF}-2- OK-T a
ATTITITN AITTITELA
SF}-CA card SF)-CA card
Option Option
SF-DAJ card SF-TL] card
Dcons U I]
[]“”' lenia cnie
DCONAA : DCO"B ) :'ront pane;
nameplate
DCONCA r_ .
D CONAA Option card
CON!  CON2
I




Fas

FR-SF}-2-3.7K
TE2 1 TE22
’g D ¢ A B

LR TR

PG.9

FR-SF]-2-5.5K FR-SFJ-2-7.5K
F\ TE21 TE? 2 Far TE2 TE2
Yeone AR ¢ NP \ 3
H {1 s '
fl S :
e o w o -
S na
™8
. 0 v
[+ le) O:
AW :
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. o D
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o * o E
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- Bl - 81 <2 ™ -
-n E) jam F}
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)| [e2]
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£
Q
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- <l | =4 C2EL "l 4
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™ °
aly |= —
. o ||~.=
n 23 - ) | —
Of |e=0 1
() MCl-4
'IO [+) - oy
C1-1 Cl~2
, ;I +lo + ~
&/~ | =i
3 TEI B2 2 (%)
Yojolejojojo ofo|r
O,a Il Jo] spe]e]v]w]e
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PG. 10
§4. CARD SETTINGS AND CHECK TERMINALS

- evevso il
}

4.1 SFJ-CAl card

Card group No. G52

® (W)
R3 ©
e cu:
k6 ©
RS © ® CH3
CcoN ®I120 o CW CoN
10 e 102
RIS © ® i
RIE O @ CHé

-
-4

g

5
E] §[CO
- EID

“ard group No.

og

()

[l &|CO

QA {CO
9 &0
B|®)

00000000 0000000
i
w

. 1 GS3 card
CH2e H coxi?
(] ; L3V i
® CH2S - PING
sz 0
®
CONIO4
CONY - CON COoN
103 n 104
IS4 L4
Parsmeter
"0OM
ROM3: ROM1
~ GS1 card
(Il1lustration below shows the
part which differs from that
roM2 of card G52.)

CH2w o9

= - .
§1

3.

321
i e i e
e 3 e
e 2 e
e B e
10 x e
) : e
E » e

z
3
2
3
H
rd

SR CHST L CONZ
e o




PG.11

(1) DIP switch setting table

C: Set to "ON"
X : Set to "OFF"

Switch No. Name Description !
DSWi-1 Test mode Test mode is selected. :
e
-3 —
112103
XX} X conns Normal setting
NC parameters ignored (internally set
Ol X | X[ parameters are valid)
X | O X | eeeeee « Test aging
QIO x| weeeen
X | X|QO eoeees . Parameter transfer
Test mod
O % O] e est mode
x10O O coeees
QlOIO| - -E: ROM {nitialization
DSW1-4 Meter (For ROM versions after "BG")
calibra- n
tion
I:I """ Meter full-scale output
[ X | e Meter normal mode
Speed meter and load meter can be calibrat-
ed.
(2) Pushbutton table
Name Description
MODE Refer to the description about the readout of
FR-SFJ
up
DOWN
SET
RESET This pushbutton is for master reset of CPU.
Press it after parameter setting.
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(3) Jumper pin setting table

Card group No.: G51

«... Set

PG.]Za

e .... Not set

No.

7. AaCM R

Name Setting Description Standard
setting

S1 |Watchdog Watchdog alarm is valid.
alarm

Watchdog alarm is invalid.

S2 Power control 75 "High-current" loop gain i
loop gain o2
setting "Low-current" loop gain

S3 Bus interface FR-SFJ is not connected Shown to

3 B4 to M300 series CNC the left
3 21 $
s PR through bus line.
(Parameter #04 is set to
"0" R )
FR-SFJ is connected to
3 M300 series CNC through
321 bus line.
s6 /94 0]
(Parameter #04 is set to
u2n.)
sS4 Test pin Pin should be removed for B9
test.
321 :

ss RAM storage 64Kbit RAM is used.
capacity 3 21
setting 16Kbit RAM is used.

Card group No.: G52
No. | Name Setting Description Standard
i setting

PIN1l |Current con- A "High-current" loop gain
trol loop
gain setting x| "Low=-current" loop gain

FPIN2|Bus interface FR-SFJ is not connected Shown to

riN2 B730 to M300 series CNC the left
12 3 i
PIN3 rix: 0] through bus line.
(Parameter #04 is set to
non‘) .
, i FR-SFJ is connected to

i Pxz e o] M300 series CNC through

! 1z 3 bus line.

v B

{

!

{Parameter #04 is set to
nzn.)

{13

=
.
S

R Y L
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PG. 13

Card group No.: GS3 (for additional switches to card G52

No. Name Setting | Description Standars
setting
PIN4 |Load meter zm  |Time constant is set to
filter — about 400ms (same as tha -
time con- for card GS2). . ZZ !
stant set- . . :
. Time constant is set to i
ting about 100ms. l
SPARE |Spare For spare 52
(4) LED table
No. Description l
LED1 |Status display and alarm display :
¢ !
LEDé6 :
- —— ——t
LED7 |Lights in case of watchdog alarm.

114



Lo o S

(5) Check terminal table

No. Common Description %
CHl | R3, left U-phase base amplifier drive signal E
CHZ2 | R6, left V-phase base amplifier drive signal f
CH3 { R9, left W-phase base amplifier drive signal :
CH4 | Ri2, left ﬁ-phase base amplifier drive signal
CHS5 | R15, left V—phase base amplifier drive signal ;
CH6 | R18, left W-phase base amplifier drive signal f
CH7 Not used Aé
CH8 W-phase PWM waveform i
CH9 V-phase PWM waveform i
CH10 U-phase PWM waveform
CHi11 W-phase PWM waveform
CH12 V-phase PWM waveform
CH13 U-phase PWM waveform
CH14 Brake transistor PWM waveform
CH15| AG U-phase PWM waveform
CH16 V-phase PWM waveform
CH17 W-phase PWM waveform
CH18 V~phase current waveform
CH19 . A/D converter input waveform %
CH20 U, V, W phase full-wave rectification waveform §
CHZ21 Converter current waveform: §
CH22 U-phase current waveform ;
CH23 - OV, AG (analog ground) ﬁ
CH24| R29, left Brake transistor, base amplifier drive signal }
CH25 - RG (relay ground)
CH26| RG +24V pawer supply
CH27 - OV DG (gig;tal~s§§nalgground)
CHZ8| DG +5V power supply
CH29 OV AG (analog signal ground)
CH30{ - Analog speed reference signal input
CH31] AG Speed feedback, A phase
CH32 Speed feedback, B phase
CHE23 Speed feedback, Z phase
CE34 +15V'power supply
CH3S - CV. AG (Analog signal ground)
CH36 -15V power supply

‘“EQE;‘AG Speed meter output

”EQSE' Load meter output

l, is at high voltage. Pay attention to electric shock.
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4.2 Card SF-ORJ

PG.15

O O

CON4
CH1
2
3
4
H
2
6 g ho— Card name
cone . !
or asguesensor type/t1C type ' \
for encoder type
. Encoder power supptly
— # jea— Card group No. GOC

Not used

O 3EIA d-< O
__HEQJ‘_ Not used

CONAA
P R
Application up piss
" OE OC Tor magnesensor type
PING [ O O
s 1839 <
PLO type/emceser |COMtEct tnout
type eriented
:;:.::.:::::f.u Open euitter
CONC Oven cotlecter| 0F SHEE8 oc

‘Check terminal table

No. | Common ! Description

CH1 | CH6 | Position control feedback., A phase
CH2. o CH6 | Position control feedback, B phase
CH3 | CH6 1 Position cont/>1 feedback, Z phase
CH4 | CH6 | magnesensor output

CH3 | CHé | Magnesensor linear zone output
CH6 i —— | Common (DG)
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PG.16
4.3 Card SF-TLJ

® CH4
CN CN
1A 1B

1sH

f<—Card group No. GOO

. NOt  USEd

P | #2:0 serien 4 settines
csi < FBS—/_/_W% 6 settinas

- Y
3 Magnesensor type v TN

PIN2 3 <; tncoser type 3Ty
PLE tywe Y A

{seTeing for card GSt =nly®

CONB
¢ \— Not used

o rem———— |
g*— for magnesensor and PLG types )

l o0e For enceder type ifed from ac )
321

3 CH Enceder pover supply | Fot fed 7'&" 3
PINS
CONAA ,.
2
- - Card name
2 T
Check terminal table g
No. Common Description
CHI1 DG Position control feedback, A phase
CH? DG Position control feedback, B phase
CH3 DG Position control feedback, Z phase
CH 4 DG Magnesensor output )
CHS DG . Magnesensor linear zone output -




4.4 Card SF-DAJ

O

CONS
OE OC
PING [ G O)
B <
CONB

@)

CUR P el
Appticetion '
. DOWN & ! N3
For sagnesensor type i

59

PLC type/encoder | CONtECt input i

type oriented .
stop position
command interfece] 0P"" Ritter .

. Open callentar -(-

jet— Card group No. GOO

@)

CONAA =

for magnesensor type/fLC type NC SF-Da
°
for type fed from NC
Snescer pover supply Mot T
NC SF-DA
(98 0]
CONCA

j— Card name

va-15 %

Check terminal table
No. - Common . Description
CH1 ' CH#6 ! Position control feedback, A phase
CH?2 : CHé @G  Position control feedback, B phase
CH3 : CH6 ¢ Position control feedback, Z phase
CH4 ' CHE6 : Magnesensor output
CHS . CHE6 ‘ Magnesensor linear zone output
CH6 | —— . Commen (DG) .
CHI0 ! =—— ' Common (RG) )
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