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Fadal

QUICK CHECKOUT

QUICK CHECKOUT PROCEDURE

Maintenance Manual

CHART 1 DASHED SYMBOLS
APPLY TO CE NORM
EUROPEAN MACHINES

9-20-95 ONLY

IN THE MACHINE'S DI

DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR IF MACHINE IS NOT PROPERLY GROUNDED.
THERE MUST BE A CONTINUOUS GROUNDING CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL

BUILDING'S POWER DISTRIBUTION PANEL.

SCONNECT BOX) FROM THE VMC'S GROUND BUS TO THE GROUND BUS IN THE

CORRECT AIR
PRESSURE

PROPER AIR PRESSURE AND ADEQUATE AIR VOLUME IS CRITICAL FOR TOOL CHANGES.
AIR PRESSURE REGULATOR ON MACHINE MUST BE SET AS LABELED (80-90 PSI AND
120 PSI FOR TOOL OUT REGULATOR). AIR SUPPLY TO MACHINE SHOULD BE 120 PSI.
AIR HOSE TO MACHINE MUST BE 3/8" AND AS SHORT AS POSSIBLE.

AIR DISTRIBUTION PIPE IN BUILDING SHOULD BE A MINIMUM OF 3/4".

THE PRESSURE DROP AT THE MACHINE DURING A TOOL CHANGE SHOULD BE A
MAXIMUM OF 3-5 PSI.

SET METER FOR
CHECK +5V, +12V, -12V,
AND 110VAG VAC AND CHECK FOR " SEE
AC RIPPLE ON
AT POWER SUPPLY (1220)
(USE osciLLoscone ! +5V, +12V AND -12V DC POWER OK? NG 12
IF AVAILABLE) (0.015VAC RIPPLE MAX ON +/-12V, :
0.005VAC RIPPLE MAX ON +5V)
1.2 1.2.1 1.2.3
PULSE LED's CHECK eED AanE %?5%33&?2' CHECK SREOIT SEE
IS IT AN AXIS ONALL [ EMERGENCY L NP5 S 0T LM MOvEMENT [t ( MOTOR 1L M greakERs [ CHART
PROBLEM? STOP OVERLOAD
AXIS BOARDS BUTTON AT 0% WHEN DOORS RELAYS (CE NO. 4
ARE BLINKING ARE OPEN.) MACHINES)
1.3 1.3.1 1.3.2. 1.3.3 1.3.4 1.3.5 1.3.6 1.3.7
1S 1T CHECK THAT RELAYS CHECK FUSES
A TOOL YES COESESCT':RT K5, K6, K33, K11, F5, F6, F7, F8, F19, F20 SEE
CHANGER POSITION —> K12 K13, & K14  [——3AND CIRCUIT BREAKERS ——> CHART
PROBLEM? OF % AXIS ARE FIRMLY SEATED CB1 & CB2 NO. 2
ON 1100-2 BOARD ON 1100-2
1.4.1 1.4.2 1.4.3 1.4.4
VERIFY
1S 1T YES PULSE LED's TOOL DULL? SEE
A SPINDLE ONALL [ ORTOOLARGE [——>f CHART
PROBLEM? AXIS BOARDS ACUT? NO. 3
ARE BLINKING
1.5.1 1.5.2 1.5.3
CHECK ADJUST
CHECK FOR CHECK CHECK FOR SEE
REPEATABILITY CHIPS IN TOOL IS FIXTURE %LEV%LFNESS 4 POSG'KI'SNA’L'gOP = CHART
PROBLEM? SPINDLE TIGHT MOVEMENT MAGHINE FEEDRATE GLOCK NO. 5
1.6 1.6.1 1.6.2 1.6.3 1.6.4 1.6.5 1.6.7
CHECK SEE
CONTROL PULSE LED's CRART
PROBLEM? ON ALL BOARDS. s
ARE THEY BLINKING. :
1.7.1 1.7.2
KEYBOARD YES -
?
PROBLEM? o

Figure 16-1

Quick Checkout Procedure

March 2003
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YES

IS IT
A FINISH
PROBLEM?

1A.1

IS 1T
A ROTARY HEAD
PROBLEM?

YES

IS IT A
SERVO COOLANT

Maintenance Manual

CHART 1 continued (page 2)
QUICK CHECKOUT PROCEDURE

9-20-95

PROBLEM?

IS ITA
ROUNDNESS
PROBLEM?

IS IT A
COMMUNICATION
PROBLEM?

IS IT AN
INDEXER
PROBLEM?

YES

IS IT
AN M-FUNCTION

YES

PROBLEM?

CHECK SIN/COS
CHECK SIGNALS USING SEE
BALANCE OF SERVICE TOOL ST48. CHART
AXIS AMPLIFIERS ADJUST IF VARIANCE NO. 11
>0.001V
1A A2 1A13
MAKE SURE VERIFY sEE
POSITION OVERRIDE SERVO COOLANT SR RT
POT IS AXIS IS SET TO ChaRT
CENTERED COOLANT IN SETP :
1A.3.1 1A3.2 1A33
CHECK SIN/COS
CHECK SIGNALS USING SEE
BALANCE OF SERVICE TOOL ST48. [—3 CHART
AXIS AMPLIFIERS ADJUST IF VARIANCE NO. 17
>0.001V
1A 41 1A42 1A43
SEE
CHART
NO. 18
1A 5.1
VERIFY
VERIFY SEE
BAUD RATE AND CONNECTION CHART
COMMUNICATION OF RS232 CABLES NO. 19
PARAMETERS :
1A.6.1 1A6.2 1763
IS IT A YES SEE
FADAL CHART
INDEXER? NO. 20
AT 1A7.2
NO
SEE
CHART
NO. 24
1A 8.1

Figure 16-2 Quick Checkout Procedure (Continued)

538

Section 16: Troubleshooting

March 2003



ISITA
POSITIONING
PROBLEM?

ISITA
SCALE
PROBLEM?

ISITA
RIGID TAPPING
PROBLEM?

ISITA
VIBRATION
PROBLEM?

Maintenance Manual

CHART 1 continued (page 3)
QUICK CHECKOUT PROCEDURE

YES

YES

YES

9-20-95
YES DOES NO SEE
MACHINE HAVE CHART
SCALES? NO. 21
1B.1.1 Bio
YES,

START WITH SCALE CHART

REMOVE COVER
FROM SCALE SEE
| BOX ON OUTSIDE CHART
OF CONTROL BOX NO. 22
AND CHECK FOR :
ERROR LED
1B.2.1 1B.2.2

SPINDLE INVERTER SPIN?IIKIES%:_TS\;VARE SEE
t MUST BE LABELED MUST BE CHART
RIGID TAPPING' RIGID TAP NO. 23

1B.3.1 1B.3.2 1B.3.3

FOUNDATION IS IMPORTANT
MACHINE MUST BE POSITIONED ON MAC\)'IY E %’;\lﬂi%s CHECK ALIGNMENT OF CONSULT

A SINGLE SLAB OF CONCRETE MOTOR MOUNTS CHART 3,

R N i P Rt
SEE MAINTENANCE MANUAL PROBLEM BALLSCREW MOUNTS CHART 23
FOR DETAILS
1B.4.1 1B.4.2 1B.4.3

1B.4.4

Figure 16-3 Quick Checkout Procedure (Continued)
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TOOL CHANGER

USE TOOL IN/OUT
TO INSERT/REMOVE
TOOL FROM SPINDLE

2.1

CHART 2
AUTOMATIC TOOL CHANGER

10-18-95

Maintenance Manual

AIR HOSE TO MACHI

MAXIMUM OF 3-5 PS

NE MUST BE 3/8"

PROPER AIR PRESSURE AND ADEQUATE AIR VOLUME IS CRITICAL FOR TOOL CHANGES.
AIR PRESSURE REGULATOR ON MACHINE MUST BE SET AS LABELED (80-90 PSI AND
120 PSI FOR TOOL OUT REGULATOR). AIR SUPPLY TO MACHINE SHOULD BE 120 PSI.
AND AS SHORT AS POSSIBLE.
AIR DISTRIBUTION PIPE IN BUILDING SHOULD BE A MINIMUM OF 3/4".
THE PRESSURE DROP AT THE MACHINE DURING A TOOL CHANGE SHOULD BE A

CHECK AIR
DELIVERY TO
DRAWBAR
CYLINDER.

2.2.6 \L

ICHECK 1040 AND WIRING
(SEE DRAWING 1002
AND KEYBOARD
TROUBLESHOOTING
DIAGRAM)

CHECK DRAWBAR
CYLINDER FOR
BAD SEALS OR
BROKEN PISTON

2.2.5

TURRET FACTOR
IN SETP MUST BE 1
FOR SERVO TURRET.

C2 ON 1100-2 MUST
BE BYPASSED.

CHECK AIR PRESSURE MANUALLY ACTIVATE
DOES (80PSI AND 120PSI) CHECK DRAWBAR SOLENOID
TOOL IN/OUT (MAX 3-5 PSI DROP  —3 F20 AND K24 (— AT MAG AIR
WORK? DURING TOOL ON 1100-2. VALVE ASSY
CHANGE) :
2.2 2.2.1 2.2.2 2.2.3 (IFATOOLISIN
THE SPINDLE,
HAVE HELPER
HOLD ONTO IT.)
PRESS EUROPEAN CE NORM
TURRET CW MACHINES MUST HAVE
AND DOORS CLOSED FOR
TURRET CCW ATC TO WORK PROPERLY
2.3
EMERGENCY STOP
FURRET MOVE MUST BE RELEASED
AMPLIFIERS RESET
2.4 GENEVA 2,43

GO TO CS POSITION.
(IF NOT COLD STARTED,
DO A COLD START.)

IN MDI ENTER M19

241

CHECK FUSES F5 & F6 & CB2

AND RELAYS K5, K33,
K11, & K12 ON 1100-2.
K12 MUST BE RATED FOR
3 AMP OUTPUT (BLACK).

CHECK TURRET
FACTOR IN SETP.

CHECK GENEVA
MECHANISM.
CHECK TURRET
MOTOR WIRING.

%

2.2.7

CHECK FUSES F5 & F6 & CB2
AND RELAYS K5, K33,
K11, & K12 ON 1100-2.

K12 MUST BE LOW
LEAKAGE (GREEN).
CHECK F4 AND
SERVO TURRET FUSES.

244

CHECK SERVO TURRET MECHANISM
FOR BINDING OR EXCESSIVE PLAY.

CHECK TURRET MOTOR WIRING.

CHECK TURRET MOTOR ENCODER
AND WIRING.

2.5
2426 245
bID IF TURRET AMPLIFIER FUSE IS
SPINDLE BLOWN OR OVER-CURRENT
LED IS ON, CHECK MOTOR
ORIENT?
WIRES FOR SHORT TO CHASSIS.
(WIRES TO MOTOR
26 ARE SHIELDED;
SHIELD MUST BE STRIPPED
50O BACK FROM CONDUCTOR).
ADJUST CHART 2.46 \‘/
ORIENTATION NO. 3
ARM SWING FACTOR > SPINDLE IF TURRET MOVES
IN? IN SETP DRIVER CORRECTLY EXCEPT
FOR DIRECTION,
262a 2620 CHANGE DIRECTION
CONTROL FROM
TB1-7 TO TB1-5
ON 1100-2 (OR VICE VERSA)
2.4.7 \‘/
263
IF TURRET RUNS AWAY:
1.REVERSE MOTOR LEADS,
REMOVE TOOL 2.CHECK ENCODER WIRING,
FROM SPINDLE 3.REPLACE ENCODER,
AND MANUALLY ACTIVATE R e BT
ORIENTATION AIR SOLENOID :
AT MAC AIR VALVE ASSY. 248 \L
2.6.4
IF VERY HEAVY TOOLS
ARE UNEVENLY
DID CHECK WIRING. DISTRIBUTED,
ORIENTATION REDISTRIBUTE TOOLS
ARM SWING TRY KNOWN ON TURRET
IN? GOOD 1040.
2.4.9
2.6.5 266 DIP SWITCH SETTINGS
0. SPEED W1 sw2
GO TO Sy SO CONSULT FACTORY
PAGE 2 OF MEDFAST CLOSED OPEN SERVICE DEPT.
CHART 2 CHECK AIR PRESSURE. MEDSLOW OPEN  CLOSED ABOUT DIP SWITCH
sLow CLOSED CLOSED SETTINGS FOR
CHECK AND REPAIR MOTOR TYPE: SW3 & SW4 OPEN SPEED AND PID
27 ORIENT MECHANISM CONSULT FACTORY ABOUT OTHER
AND AIR LINES. MOTOR SETTINGS. 2410

2.6.5a

Figure 16-4 Automatic Tool Changer
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Maintenance Manual

Fadal

CHART 2 continued (page 2)
AUTOMATIC TOOL CHANGER

CONTINUED

MANUALLY MOVE ATC
TO EXTENDED POSITION
(GRASP AND SWING
UPPER GENEVA ARM)

2A 1

DID
MECHANISM MOVE
SMOOTHLY?

2A.2

1S
TOOL CARRIER
PROPERLY ALIGNED
WITH SPINDLE?

2A3

RETURN ATC TO
RETRACTED POSITION.

THEN IN MDI ENTER
M6T2

2A.4

DID
ATC SLIDE
COME
IN?

2A.5

DID
TOOL CARRIER
CRASH INTO
SPINDLE?

YES

2A.6

2A.7

10-18-95

NO CLEAN, ADJUST,

AND LUBRICATE
MECHANISM

REPLACE
MECHANISM
IF DAMAGED

2A.2.1

2A.2.2

CHECK AND ADJUST
NO TURRET FACTOR

(TURRET FACTOR
MUST BE 1 FOR
SERVO TURRET.)

CHECK IF TOOL
CARRIER IS OUT

ADJUST
TURRET ALIGNMENT

OF POSITION
OR SKEWED
DUE TO A CRASH

AND/OR
COLD START POSITION

2A.3.1 2A.3.2 2A.3.3  (SERVO TURRET MUST
MAKE A MOVE BEFORE
TURRET ALIGNMENT IS
ADJUSTED.)
(IF TOOL 2 IS IN THE
SPINDLE, USE M6T1.)
ARE CHECK ATC HOME SWITCH.
FUSES CHECK ATC FAULT SWITCH. CHECK SLIDE MOTOR
F7,F8, & CB1 CHECK CONTROL CHECK ATC ; BELT TENSION
AND RELAYS K6, VOLTAGE AT K14. ALIGNMENT AND ADJUSTMENT
CHECK SLIDE MOTOR OF GENEVA SLOT
& WIRING.
2A.5.2 2A.5.3 2A.5.4
RESET CB1 OR
REPLACE
F7, F8, K6, K13, K14
AS NEEDED
2A.5.1a
TURRET MUST BE CHECK TURRET FACTOR
AT AN EMPTY ADJUST FOR GENEVA.
POCKET COLD START POSITION, CHECK ENCODER AND
ENCODER WIRING

(ADJUST SETTO)

AND TURRET ALIGNMENT

FOR SERVO TURRET.

2A.6.1

2A.6.2 (SERVO TURRET MUST
MAKE A MOVE BEFORE
TURRET ALIGNMENT IS

ADJUSTED.)

2A.6.3 (TURRET FACTOR MUST
BE 1 FOR SERVO TURRET.)

Figure 16-5 Automatic Tool Changer (Continued)

March 2003
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CONTINUED
FROM
PAGE 2 OF
HART 2

Maintenance Manual

CHART 2 continued (page 3)
AUTOMATIC TOOL CHANGER

10-18-95

120 PSI FOR TOOL OUT REGULATOR).
AIR HOSE TO MACHINE MUST BE 3/8"
AIR DISTRIBUTION PIPE IN BUILDING SHOULD BE A MINIMUM OF 3/4".

THE PRESSURE DROP AT THE MACHINE DURING A TOOL CHANGE SHOULD BE A
MAXIMUM OF 3-5 PSI.

PROPER AIR PRESSURE AND ADEQUATE AIR VOLUME IS CRITICAL FOR TOOL CHANGES.
AIR PRESSURE REGULATOR ON MACHINE MUST BE SET AS LABELED (80-90 PSI AND
AIR SUPPLY TO MACHINE SHOULD BE 120 PSI.
AND AS SHORT AS POSSIBLE.

Is IS Is
TOOL STUCK \YES DRAW BAR \JYES MACHINE IN \YES
IN SPINDLE? FUSE OKAY? A TAP-TAP
(F20) CYCLE?
2B.1.1 2B.1.2 2B.1.3
NO NO NO
CHECK SLIDE EXTENDED SWITCH. REPLACE CHECK
CHECK ATC FAULT SWITCH. FUSE DRAWBAR SWITCH
CHECK DRAWBAR SWITCH. F20 (AND ADJUSTMENT),
CHECK Z AXIS SERVO. AND DRAWBAR
2B.11a 2B.1.2a CYLINDER ASSY

DID
Z AXIS COME
DOWN?

NO

2B.4
YES

NO

DID SLIDE
PULL BACK?

2B.5

GO BACK
TO START OF
CHART 2

2B.2.1

2B.1.3a

CHECK TURRET

IF OVERSHOOT/
UNDERSHOOT

FEEDBACK SWITCH

CHECK/ADJUST
TURRET FACTOR

GO BACK
TO START OF
CHART 2

2B.3.3

2B.3.1 2B.3.2 (TURRET FACTOR
MUST BE 1 FOR
SERVO TURRET.)
(;HAEX% CHECK ATC
SERVO SAFETY SWITCH
2B.4.1 2B.4.2

AIR PRESSURE MUST BE
80 PSI AND 120 PSI
(MAX 3-5 PSI DROP

DURING TOOL CHANGE)

2B.1.4 J/

CHECK K24
AND CONTROL
VOLTAGE TO K24

2B.1.5 J/

TOOL HOLDERS
MUST BE CLEAN.

2B.1.6

F

CHECK Z AXIS

IS IT EXCESSIVE?

OLLOWING

CHECK DRAW BAR
VALVE FUSE F20 .

ERROR ,

CHECK K24 AND ITS
CONTROL VOLTAGE.

CHECK AIR PRESSURE
(80 PSI) AND 120PSI
(NOT TO EXCEED
3-5 PSI DROP DURING
TOOL CHANGE)

YES 2B.5.2 2B.5.3
CHECK:
CHECK ATC CHECK FUSES SLIDE EXTENDED SWITCH,
ALIGNMENT & [T & F8 & CB1. ATC FAULT SWITCH,
BELT TENSION K R DRAWBAR SWITCH,
- K13, SLIDE MOTOR
28.5.1a 28.5.1b 28.5.1c
CHECK ATC CHECK
SLIDE HOME — ADJUSTMENT OF
SWITCH GENEVA SLOT
28.6.1 28.6.2
CHECK
YE
BID SPINDLE s COLD START MRS
DROP TOOL? POSITION. S PROPE
287 28.7.1 28.7.2
NO
ATC SYSTEMS OK
END
28.8

Figure 16-6 Automatic Tool Changer (Continued)

2B.5.4 J/

SEE
TOOL CHANGER
ADJUSTMENTS
IN MAINTENANCE
MANUAL

2B.5.5
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SPINDLE DRIVER

NOTE:

SPINDLE WILL NOT
RUN ON A CE MACHINE
WITH THE DOORS OPEN

CHART 3
SPINDLE DRIVER

10-20-95

Maintenance Manual

DASHED SYMBOLS
APPLY TO CE NORM
EUROPEAN MACHINES
ONLY

BUILDING'S POWER DISTRIBUTION PANEL.

DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR IF MACHINE IS NOT PROPERLY GROUNDED.
THERE MUST BE A CONTINUOUS GROUNDING CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL
IN THE MACHINE'S DISCONNECT BOX) FROM THE VMC'S GROUND BUS TO THE GROUND BUS IN THE

CHECK ERROR MESSAGES
ON INVERTER DISPLAY
(MITSUBISHI INVERTERS
REQUIRE INSTALLATION

OF PARAMETER UNIT)

CORRECT FAULT
AND RESET INVERTER

SPINDLE
CHECK
> MAY BE
BELTS FROZEN
3.2
3.2.2 3.23
s CHANGE
SPINDLE POT SPINDLE
AT 02
SETTING
3.2.1a 3.2.1a.1
CHECK ERROR MESSAGES
CHECK ON INVERTER DISPLAY
VERIFY LED ON CHECK CHECK AND RESET CHECK (MITSUBISHI INVERTERS
SPINDLE 1010 | \JAND RESET | J AR LS Ce cirourr 3PHASE AC || REQUIRE INSTALLATION
(SLOT 14) OVERLOAD PRESSURE BREAKERS POWER TO OF PARAMETER UNIT)
IS BLINKING RELAY (80-90 PSI) Ao ote o2 INVERTER
Bz, AFTER FAULT IS CORRECTED
3.2.1b 3.2.1b.1 3.2.1b.2 3.2.1b.3 3.2.1b.4 PRESS RESET ON INVERTER
3.2.1b5 J/
CHECK SPINDLE
HALL EFFECT SWITCH ON 1100-2
AND STOPS? AND WIRING CHECK F1 & F3.
ERROR #8) (USE DI DS TO SEE IF
SWITCH IS BEING READ) CHECK K7, K9,
K3, & K4.
3.3 3.3.1
3.2.1b.6 J/
MOTOR CHECK INSPECT BELTS VERIFY THAT
TURNS BUT AIR PRESSURE AND BELT TENSION INSPECT 10108141, J2, & J3 *
SPINDLE DOES (SHOULD BE > HILOW RANGE AND 1100-1/J2 & J3
NOT OR 80-90 PSI) DO NOT OVERTIGHTEN MECHANISM ARE PLUGGED IN
SLIPS? BELTS
3.4 3.4.1 3.4.2 3.4.3 3.2.1b.7 \‘/
IF SPINDLE STILL
DOES NOT RUN,
SPINDLE YES CHECK CHECK FOR *GOLD COAX CONNECTOR CHECK FUSES IN INVERTER,
RUNS IN ONE F3. K9, & K4 > LOOSE WIRES MUST FIRMLY GRIP CENTER PIN (USE THEN TEST INVERTER
DIRECTION ON 1100-2 OR TERMINALS SERVICE TOOL ST44 TO TEST AND ADJUST), USING BATTERY BOX
- - MUST BE SOLIDLY CRIMPED TO CENTER WIRE, (SERVICE TOOL ST03)
MUST MAKE FIRM CONTACT WITH JACK.
32168
3.5 3.5.1 3.5.2
USE OHM METER SPINDLEN vEg | SPINPLE CARD
SPINDLE \\_YES CHECK REGEN TO CHECK CHECK FUSES RUNS WITH SWAP IN KNOWN
TAKES A LONG RESISTOR OR REGEN RESISTOR > "N NVERTER BATTERY GOOD 10105
EXTERNAL BRAKE (CHECK DRAWING BOX?
1002 FOR VALUE) 3.2.1b.9
3.2.1b.10

3.6

SPINDLE
SPEED
VARIES?

3.7

CONTINUED
ON PAGE 2
SPINDLE DRIVER
(CHART 3)

3.8

3.6.1 3.6.2 3.6.3

CHECK MOTOR WITH

CHECK FOR VOLTAGE

ON SPINDLE CARD

ABOUT 0.6 OHM .
LEG TO GND O.L.

CHECK
CHECK/ADJUST OHMMETER SPINDLE
J1CONNECTOR* 3 | 510 LEG > ENCODER

TESTER

WITH ENCODER

3.7 3.7.2

3.7.3
TYPICAL SYMPTOMS OF A
BAD ENCODER

BALDOR SWEO:

SPINS SLOWLY, SINKS LOTS OF CURRENT,

THEN FAULTS OUT (OC).
MITSUBISHI:
NO VISIBLE SYMPTOMS

MITSUBISHI DOES NOT REQUIRE ENCODER

FEEDBACK TO RUN

AT OVERLOAD RELAY
TO DECIDE IF MOTOR
OR INVERTER IS BAD

3.2

.1b.11 \‘/

B

CONSULT FACTORY

SERVICE DEPT.
EFORE REPLACING
MOTOR OR
INVERTER

3.

PERFORMANCE SUFFERS (BUT NOT OBVIOUSLY).

Figure 16-7 Spindle Driver

2.1b.12

March 2003
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CHART 3 continued (page 2)
SPINDLE DRIVER

CONTINUED
FROM PAGE 1
SPINDLE DRIVER

(CHART 3) 10-20-95
CHECK SPINDLE USE DI DS TO CHECK CHECK 0-5V SWITCHING
SPINDLE YES TYPE IN SETP HALL SWITCHES AT K27 AND K10 ON 1100-1
IDLERS WILL NOT t (CPU WILL NOT SWITCH % (IDLER WILL NOT SWITCH % (5V PULL-UP IS SUPPLIED
SWITCH? IDLERS IF ITISNOT A UNLESS OTHER IDLER IS IN THRU THE RELAY,
HI/LOW SPINDLE TYPE) 01=0UT 00=IN) SO RELAY MUST BE IN PLACE)
3A.1 3A.1.1 3A.1.2 3A.1.3
BUZZ WIRING IF ORIENTATION
USE DI DS FROM ADJUST SOLENOID IS NOT
ORIENTATION | TO CHECK 1060 J10-8 ORIENTATION r e
FAILURE? ORIENTATION > 10 > FACTOR > CHECK F19 AND
MAGNET SLOT 14 J2 IN SETP K23 ON 1100-2
3A2 3A.2.1 3A2.2 3A23 3A24

ORIENTATION MAGNET IS READ BY CPU THROUGH 1060 J10 PIN 8
BUT THE SPINDLE CARD READS IT THROUGH J2.

IF WIRING IS BAD, CPU MAY BE ABLE TO READ MAGNET,

BUT THE SPINDLE CARD MAY NOT BE ABLE TO READ IT.

CHECK THAT
"BAD TERMINALS ON USE ENCODER TESTER
ENCODER" ON GREEN CONNECTOR % TO TEST AT EACH
BALDOR-SWEO ON INVERTER ARE TIGHT CONNECTOR FROM
INVERTER? AND CLAMPED ON WIRE ENCODER TO INVERTER
(NOT INSULATION)
3A.3.1 3A.3.2

3A.3

REMOVE BELTS,
RUN SPINDLE AT
| MAXIMUM SPEED
AND CUT POWER
(MOTOR COASTS

DOES
SPINDLE MOTOR
SHAKE WHILE
COASTING?

YES

SPINDLE
MOTOR
SHAKES?

CONSULT FACTORY CONSULT FACTORY
SERVICE DEPT.
ABOUT BALANCING
SPINDLE MOTOR

; SERVICE DEPT.
BEFORE REPLACING
SPINDLE MOTOR

TO STOP)
3A.4 3A4A

3A4.2 3A.4.3

NO RUN AN EXTERNAL

| CABLE BETWEEN
ENCODER ON MOTOR
AND INVERTER

DOES
VIBRATION

OCCUR WHILE
COASTING?

YES | BRING SPINDLE TO
MAXIMUM RPM AND
SHUT OFF POWER

SPINDLE
VIBRATION?

3A5.1 3A5.2

POSSIBILITIES:

BELTS,
PULLEY OUT OF ROUND, SHAKING/VIBRATION

MOTOR SHAFT BENT,
BAD SPINDLE.

CONSULT FACTORY.

3A.4.4

POSSIBILITIES:
INVERTER SOFTWARE,
BENT ENCODER PIN,
ENCODER DISK RUNOYT,
BAD ENCODER,

3A55 \I

3A.5.2a
ENCODER CABLE IS BAD,
INCORRECTLY ROUTED,

OR INCORRECTLY SHIELDED.

CONSULT FACTORY.

CONSULT FACTORY
SERVICE DEPT.
ABOUT INSTALLING
SOLID MOTOR MOUNTS

3A.5.4b

Figure 16-8 Spindle Driver (Continued)

3A.5.6

CONSULT FACTORY
SERVICE DEPT.
BEFORE REPLACING
INVERTER

3A.5.7

544 Section 16: Troubleshooting

March 2003
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CHART 4 DASHED SYMBOLS
APPLY TO CE NORM
AXIS CONTROL EUROPEAN MACHINES
10-20-95 ONLY

DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR IF MACHINE IS NOT PROPERLY GROUNDED.
YES MOVE OFF THERE MUST BE A CONTINUOUS GROUNDING CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL
IN THE MACHINE'S DISCONNECT BOX) FROM THE VMC'S GROUND BUS TO THE GROUND BUS IN THE

LIMIT
POSITION BUILDING'S POWER DISTRIBUTION PANEL.

4.2

4.21

CHECK VOLTAGES:

1S IT WAS ARE +5V, +12V, -12V & IF VOLTAGES ARE

A RUNAWAY MOTOR 110VAC AT 1220 OUT OF TOLERANCE,
REPLACED? RUNNING (ALSO CHECK FOR AC CHANGE LOGIC
PROBLEM? AWAY? RIPPLE ON DC VOLTAGES : POWER SUPPLY
y 0.015VAC MAX ON +/-12V
4.1 0.005VAC MAX ON +5V) 414
4.1.3

GO TO
CHART 7

YES

THE AXIS RUN
O A LIMIT?,

SWAP THE AXIS
YES | CHECK CHECK SE SWAP CROBLEM CONTROLLER
COMPLETELY MOTOR SERVO CARDS (1010)
NOPERATIVE? OVERLOAD > E1R0EQ1KOEE130 > AMPLIFIER Fg,\';"‘PCL)YgIE"F'{E (REMEMBER TO
RELAY (10,8 i) CARD CHANGE JUMPER
43 BLOCK ON J4)
: 4.3.1 432 433
4.3.5
CHECK RSE.?FECSE PROBLEM RE:;QCE
IS THERE YES EMERGENCY STOP FOLLOW THE
AV =GN ENe AMPLIFIER oo CONTROLLER
CARD CARD
FAULT? MOTOR OVERLOAD CARD?
RELAYS
» “3an 437
: 4.4.1 J/
NO
CHECK CE
CIRCUIT REPLACE
BREAKERS RESOLVER
(A10, B10, C10
OR 14)
2.3.6a1
4.4.2
CONSULT FACTORY
WAS SERVICE DEPT.
MOTOR ARE AN BEFORE REPLACING
RECENTLY MOTOR WIRES ERIy T b SERVO MOTOR
REPLACED OR SHORTED TO
IS STRIPPED BACK 4.3.6b
REWIRED? CHASSIS?
? FROM CONDUCTOR.
4.4.3 445
IF A OR B AXIS ARE WITH POWER ON WITH POWER ON
NOT USED THEY VERIFY THAT AND DUMMY PLUG AND DUMMY PLUG
MUST BE INACTIVE DUMMY PLUG
AXIS WHICH ARE s = INSTALLED, VERIFY {—> INSTALLED, VERIFY
IN PARAMETERS OR SHORTS
NOT IN USE? D R R A THAT 1100-1 TB1 THAT 1060 J5-6 AND
T P, PIN 1 TO PIN 6 IS 0V J4-6 ARE 0V
4.43a.1 44322 44323 44324
DO NOT MOVE Z-AXIS!
CONSULT FACTORY
PRESS EMERGENCY STOP. e roRL REACTORY.
TRY TO MOVE Z-AXIS BY HAND. BALLSCREW
4.4.3b R 44303
CHECK K1,K2,K18,K20, JUMPER
PRESS JOG. F12, & F14 EMERGENCY CHANGE AMP
GO TO DO AMPLIFIERS ON 1100-1. I STOPCIRCUIT [——XINDICATED BY
PAFE 2 OF STAY ON? CHECK OVERLOAD (JUMP F16 TO F12 FAULT LIGHT
CHART 4 RELAYS ON 1100-1)
4.4.3c.1 4.4.3c.2 4.4.3c.3

Figure 16-9 Axis Control
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CHART 4 continued (page 2)

CONTINUED AXIS CONTROL
RO 10-20-95
PAGE 1 OF
CHART 4
CHECK AND ADJUST CHECK BUS VOLTAGE
AT BLUE CAPACITOR GOTO

* GOLD COAX CONNECTOR :
MUST FIRMLY GRASP CENTER PIN (USE SERVICE
TOOL ST44 TO TEST AND ADJUST),
MUST BE SOLIDLY CRIMPED TO CENTER WIRE,
MUST MAKE FIRM CONTACT WITH JACK.

MOTOR

YES | COMMAND CONNECTOR
ON AMPLIFIER CHASSIS. |\ PAGE 3 OF
OVERLOADS?

AT AXIS CARD J1 WITH - (SHOULD BE APPROX. 130-165VDC CHART 4
SERVICE -EOOL ST44 DEPENDING ON MODEL)

CONSULT FACTORY IF DIFFERENT

4A1

4A11 a2 413
TEMPERATURE SNAP SWITCH
ISOLATE CHECK AND ADJUST VILL SHORT COS SIGNAL TO GND
RESOLVER "\ Ml NG 201060.0-1 || AT AXIS GARD (2 WITH |3, F MOTOROVERWEATS |
' RESOLVER SERVICE TOOL ST44 (P 5 OF 318 ON 1050,
TESTBOARD * FOR SHORT TO GND.
4A.2 LET COOL.
O 4A2.1 4A2.2
4A23
CHECK
RESOLVER \ NO | RESOLVER
FAULTS ON CABLE.
MULTIPLE REPLACE
RESOLVER.
4A25
CHECK SINE &
CHECK CHECK COSINE OUTPUT
V&1V [ -} OF CLOCK CARD
ON 1220 414 ON 1060 (1020) USING
SERVICE TOOL ST48
4A.2.4a 4A.2.4b 4A.2.4b
CHECK SINE &
RUNS YES ALL3 COSINE OUTPUT o CHANGE
AXES RUN OF CLOCK CARD  [—> 1 CLOCK CARD
ROUGH? ROUGH? (1020) USING "ﬂff%'ﬁggo (1020)
SERVICE TOOL ST48
43 4A3.2 4A33 4734
NO
CHECK AND ADJUST
RESOLVER CONNECTOR SwAP CHECK CHECK
AT AXIS CARD J2 WITH CHECK AVBLIERS MOTOR COUPLER MOTOR
SERVICE TOOL ST44 [ WAYLUBE [ A noe 7] ANDBALLSCREW [~ 7| THRU-BOLTS
* FOR LOOSENESS. ARE TIGHT.
CHECK RESOLVER
4A3.1a1 4A31a.2 4A312.3 4A31a4
4A3.1a
CHECK
GROUNDING
A4
CONSULT
FACTORY
4A5

Figure 16-10 Axis Control (Continued)
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CHART 4 continued (page 3)
AXIS CONTROL

6-15-95

MOTOR OVERLOADS

CONTINUED
FROM

IS THE FAULT NO
DURING PROGRAM
GO TO
?
EXECUTION? PAGE 4 OF
CHART 4
4B .1
4B.1.1
IS THE
PROGRAM
USING M90-M93 NO
PROGRAMMABLE GAIN
SETTINGS?
M90 = USE SETP GAIN
M91 = NORMAL GAIN

4B.2 M92= INTERMEDIATE GAIN

M93 = HIGH GAIN
YES

INSERT AN M91
AT BEGINNING
OF PROGRAM.

REMOVE ALL G8's.

4B .3

DOES ERROR

STILL OCCUR
DURING PROGRAM
EXECUTION?

SLOW DOWN THE
FEED RATES IN
THE PROGRAM

4B .4
PROBLEM IS YES
SHOULD BE THERE STILL A
RESOLVED PROBLEM?

4B .5

4B .4 .1a
IF NOT GO TO
PAGE 4 OF CHART 4

END
4B.6 C >

Figure 16-11 Axis Control (Continued)
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MOTOR OVERLOADS

CHART 4 continued (page 4)
AXIS CONTROL

CONTINUED

6-15-95
OVERLOAD \_ vES CHECK WAYLUBE CHECK
OCCURS AT CHECK AND ADJUST [1 POy
GIBS AND STRAPS
4c 4C.11 4C.1.2
OVERLOAD YES _ |CHECK AND ADJUST
OCCURS NEAR MECHANICAL AXIS
POSITION LIMIT STOP
LIMIT?
4c.2 4c.2.1
LOOP GAIN POT ON AMPLIFIER
CURREN g POoT SHOULD BE MOSTLY CW.
MUaT A R W (TURN FULLY CW FOR TEST AND
OR IN G0? (EXERT FOR VHom) RE-ADJUST LOOP GAIN
IF THIS CORRECTS PROBLEM)
4c.3 4C 31 4C32
MAKE ADJUSTMENTS IN THE
FOLLOWING ORDER:
MASTER FEED RATE CLOCK,
POSITION LOOP GAIN,
BALANCE ADJUSTMENT.
4c.4
SWITCH TO
SERVICE PROGRAM
PROBLEM "PR,5811"

RESOLVED?

CHANGE G1's TO GO's.
RUN PROGRAM.

4c.5
4C.5.1
CHECK BUS VOLTAGE
S MACHINE F?/:{FE/SI;ESTEETRE AT BLUE CAPACITOR
WIRED FOR . we > ON AMPLIFIER
3 PHASE > 5% LOW
208 VAC? AR CHASSIS.
4c.6 SHOULD BE 115VAC
: 4C.5.2
4C5.4 4C55 ‘
* GO FOLLOWING ERROR:
INCH - 1840 +/-20
METRIC - X/Y 1630 +/-20
1380 +/-20 DOES
20" MOVE ADJUST MASTER ADJUST POSITION
FEEDRATE CLOCK LOOP GAIN
4C.5.3a.1 4C.5.3a.2

CHANGE THE GO0's
BACK TO G1's
AND RUN PROGRAM

AGAIN SWAP QUESTIONABLE
AMPLIFIER WITH ONE OF YES
4C.5.2a THE OTHER AXES. PROBLEM STAY
RUN PROGRAM AGAIN
4C.5.3b 4C.5.3b.1 NO, STAYED
WAS WITH AMPLIFIER
FOLLOWING NO
ERTE%%SgﬁgﬁgT REPLACE CHANGE
MOVE? AMPLIFIER MOTOR
4C.5.2b
* G1 FOLLOWING ERROR: YES 4C.5.3b.3 4C.5.3b.2
INCH - 595 +/-1 Q/ \’/
METRIC - 302 +/-1
ADJUST
POSITION
CONSULT LOOP GAIN
FACTORY
4C.5.2¢c 4C.5.2b.1

Figure 16-12 Axis Control (Continued)
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DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR
CHART 5 IF MACHINE IS NOT PROPERLY GROUNDED.
THERE MUST BE A CONTINUOUS GROUNDING
REPEATABILITY CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL
9-20-95 IN THE MACHINE'S DISCONNECT BOX) FROM THE VMC'S
GROUND BUS TO THE GROUND BUS IN THE BUILDING'S
FOR ADDITIONAL PRECISION IN LEVELING, POWER DISTRIBUTION PANEL.
VERIFY PERFORM SQUARENESS TEST ON X &Y,
MACHINE IS LEVEL THEN SQUARNESS TEST ON COLUMN,
(SEE MAINTENANCE THEN SPINDLE TRAM TEST.
MANUAL) (CONSULT FADAL SERVICE DEPT FOR PROCEDURE)

5.1

REMOVE SUBPLATE OR FIXTURING.
MACHINE MUST BE TESTED WITHOUT FIXTURING.
SUBPLATES OR FIXTURING CAN INDUCE POSITIONING
PROBLEMS THAT ARE NOT INHERENT IN THE MACHINE.
POSITIONING PROBLEMS INDUCED BY FIXTURING
MUST BE DEALT WITH SEPARATELY FROM PROBLEMS
IN THE MACHINE ITSELF.

IS THERE
A SUBPLATE
QR LARGE HEAVY,
FIXTURING?

52 5.2.1
CHECK AND ADJUST:
BACKLASH,
BALANCE ON AXIS AMPS N1 L0100
LOOP GAIN ON AMPS N2 G1 F20.
N3 X4.0

53 N N4 X-4.0

N5 G4 P1000

INSERT PROGRAM
AT RIGHT NG M17

: N7 M30
SET UP INDICATOR mg bl°2199
FOR PROBLEM AXIS

5.4

RUN
PROGRAM

5.5

* GOLD COAX CONNECTOR (J1,J2 & J3 ON 1010):
MUST FIRMLY GRASP CENTER PIN (USE SERVICE
TOOL ST44 TO TEST AND ADJUST),
MUST BE SOLIDLY CRIMPED TO CENTER WIRE,
MUST MAKE FIRM CONTACT WITH JACK.

REPEATABILITY CAN BE AFFECTED IF CONNECTOR IS LOOSE

NS I L anran PLER CHECK GOLD COAX CHECK AND ADJUST
DOES NO N CONNECTORS ADJUST GAIN AND GIBS AND STRAPS
THE AXIS : —> (J1,J20N1010) [—3 COMPENSATION
REPEAT? CHECK FOR LOOSE WITH SERVICE ON AXIS AMPLIFIER CHECK BALLSCREW
TOOL ST44 * ALIGNMENT
56 RESOLVER OR COUPLING.

5.6.1 5.6.2 5.6.3 5.6.4 \|/
CHECK SINE &

IF BACKLASH IS EXCESSIVE, COSINE OuThT
ADJUST L LOOSENESS IN MOTOR COUPLER (1020) USING
PROBLEM? BACKLASH WORN BALLSCREW, AND SERVICE TOOL ST48
BALLSCREW ALIGNMENT 565\,
5.7.1 5.7.2
CHANGE
RESOLVER
RE-INSTALL 565
RN REPEATABILITY PROBLEMS MAY ALSO
AND REPLAT SEST BE CAUSED BY TEMPERATURE GROWTH CHECK
OF BALLSCREWS OR SPINDLE. SURVEY TABLE
58 5.6.7

AXIS REPEATS WITHOUT SUBPLATE AND FIXTURING
BUT DOES NOT REPEAT WITH SUBPLATE AND FIXTURING.
THEREFORE FIXTURING OR SUBPLATE IS DISTORTING TABLE %
OR CHANGE
OR CREATING A MECHANICAL BIND. MACHINING PROCEDURE
OR A MACHINING PROCEDURE IS CAUSING NON-REPEATABILITY.

DOES
THE AXIS

REPEAT ON
X&Y?

CORRECT MECHANICAL
BIND

5.9 591 592
s 18 IS COOLANT
Z AXIS OFFSET PR FLOWING IN
CHANGING? e, RESERVOIR?
5.10
CHECK FOR AC RIPPLE SERVICE THE

EN ON THE DC VOLTAGES SPINDLE COOLER
ALL AXES REPEAT —=>

l

(0.015VAC MAX ON +/-12V, ASSEMBLY
o5 0.005VAC MAX ON +5V) AND PUMP ASSEMBLY
’ 5.10.4 5.10.5

Figure 16-13 Repeatability
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COMPUTER

POWER ON

(WAIT A FEW SECONDS
AND PRESS
CNC POWER SWITCH)

NO

ARE LEDS
ON BOARDS
FLASHING?

6.2

CHART 6

COMPUTER

PRESS AND HOLD
CNC POWER SWITCH

RESET BOARDS THAT
ARE NOT FLASHING

6.2.1

9-20-95

IS THERE NO
5V ON THE 6o 1O
fronas CHART 12
6.2.3

N

GO INTO DIAGNOSTICS

(IF CONTROL IS "DEAD"
TRY POWERING UP WITH
JUMPER AT J2 ON 1400

6.3

YOU GET INTO
DIAGNOSTICS?

6.4

RUN DIAGNOSTICS
ON MEMORY, VIDEO,
CLOCKS, MILL INTERFACE,
ETC.

IF MEMORY WAS
REPLACED OR ADDED
OR EPROM MODULE

WAS CHANGED,
ZERO MEMORY AND
RESET PARAMETERS

_—

6.4.1

6.4.2

SCREEN?

6.5

DID YES
SCREEN

GO DEAD?

6.6

IS
MEMORY LOSING
PROGRAMS?

NO

6.7

"ERROR
WHILE

PROCESSING

BLOCK"?

6.8

"MEMORY
ERROR"?

EPROM MODULE (1610),
EXPANDED MEMORY (1460),
AND BUS BRIDGE (1730)
MUST BE FIRMLY SEATED
IN THEIR CONNECTORS.
CHECK FOR BENT PINS.

Maintenance Manual

CHECK
5 VOLTS (5.05V),
N +/- 12 VOLTS
(ALSO SET METER FOR VAC
IAND CHECK FOR AC RIPPLE
ON+5V, +12V AND -12V DC)

CHANGE
VIDEO BOARD (1420),

—— COMPUTER INTERFACE (1030),

CPU (1400),
EXPANDED MEMORY (1450)

6.5.1

CHECK VIDEO

6.5.2

6.5.3

SWITCH ON
IS VIDEO CHECK VIDEO CABLE. IF 32MP,
FRONT PANEL ONITOR ALIVEDNYES CHECK FUSE F25 CHECK CHANCE
CHECK BRIGHTNESS (CHECK FOR ON 1100-1. > cncioos [ opES
ECK BRIGHTNE: GLOW) CHECK VIDEO CARD. SWITCH
POTS ON MONITOR
6.6.2 6.6.3 6.6.4 6.6.5
6.6.1
POWER OFF
AND CHECK
FUSES ON
MONITOR
6.6.2a
TEST BATTERY BACKUP
ON CPU BOARD.
REPLACE CPU BOARD CoNSLLT
IF BATTERY TEST
FAILS.
6.7.1 6.7.2

SUM PROGRAM
TO FIND AND
CORRECT
ANY ERRORS

6.8.1

PROBLEM
CORRECTED?

CPU/MEMORY

CHANGE

BOARD

RUN RAM TESTS
IN DIAGNOSTICS.
IF TEST FAILS
REPLACE CPU OR
MEMORY EXPANSION

%

ZERO MEMORY.

IF PROBLEM RECURS
REPLACE CPU OR
RAM EXPANSION.

6.9.1

6.9.2

Figure 16-14 Computer

6.8.3

MEMORY LOCATIONS:
ON CPU (1400)

40000-5FFFF, 80000-8FFFF
ON RAM EXPANSION (1460-2) 90000-EFFFF
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CHART 7
AXIS MOTOR RUNAWAYS

AXIS MOTOR 6-15-95
RUNAWAYS

WHEN REPLACING MOTORS, CONNECT ALL WIRING AND VERIFY
CORRECT OPERATION BEFORE INSTALLING MOTOR IN VMC.
THIS WILL PREVENT DAMAGE TO MACHINE DUE TO RUNAWAYS.

AXIS MOTOR
RUNS AWAY AFTER
REPLACING THE
MOTOR

71 \I

POWER DOWN MACHINE.

PRESS EMERGENCY STOP.

CHECK WIRING AT AMP
AND
J4 JUMPER ON CONTROLLER CARD.

7.2 \|

POWER ON.
RELEASE EMERGENCY
STOP.

RESET AMPS BY
PRESSING JOG.

WAS MOTOR

NO
THDEOIE)fls WIRED EXACTLY CORRECT WIRING
RUN AWAY? THE SAME AS OLD AND RETEST

MOTOR?

7.4 7.4.2

CHECK RESOLVER COUPLER.
CHECK AND ADJUST
RESOLVER CONNECTOR
WITH SERVICE TOOL ST44.
CHECK TACH CONNECTIONS.
RETEST.

7.41a \l

REVERSE
MOTOR WIRES
AND RETEST

THERE ARE 4 POSSIBLE
MOTOR WIRE/TACH WIRE
COMBINATIONS.

REVERSE MOTOR WIRES AND RETEST. 6o T0

IF STILL RUNNING AWAY, —— CHART 4
REVERSE TACH WIRES AND RETEST.
IF STILL RUNNING AWAY,
PUT WIRES BACK IN ORIGINAL
CONFIGURATION. 7.4.1c.2

DOES
IT STILL
RUN AWAY?

7.4.1c.1

IS THE PUT MOTOR WIRES

MOTOR TURNING BACK AS WIRED
IN THE CORRECT BEFORE AND >t RETEST
DIRECTION? SWITCH TACH WIRES
74141 7.4.1d.2

Figure 16-15 Axis Motor Runways
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Table 1: Baldor SWEO Spindle Drive Error Messages

DESCRIPTION ALARM DISPLAY
This fault occurs when the main bus supply voltage has gone too low, DCLO
even momentarily.
This fault occurs when the main bus supply voltage has gone too high, DCHI
even momentarily.
These faults are usually the result of an excessive load on the drive out- PH-1
put. The fault condition can be permanent, occurring when the drive is PH-2
enabled, or intermittent, occurring randomly during normal operation. PH-3
Motor is over temperature. OHE
Baldor SWEO drive is over temperature. OHC
Overspeed on the motor has been detected. OSP
The Baldor SWEO power supply has momentarily experienced a reduc- 15DC
tion of the +/- 15 volts below allowable levels.
Spindle motor has overloaded. oL
Spindle motor is not properly connected, to torque. [LO
Drive cannot follow the speed command within the error band setting. F. ERR
Parameters need to be reloaded. PAR
Power has been interrupted. uP
EPROMs have faulted. PROG

Table 2: Z200/Z300 Spindle Drive Error Messages

DESCRIPTION ALARM DISPLAY
Inverter output current exceeded the overcurrent limit during accelera- EOC1
tion.
Inverter output current exceeded the overcurrent limit during constant EOC2
speed operation.
Inverter output current exceeded the overcurrent limit during decelera- EOC3
tion.
Braking regenerative power from motor exceeded the regenerative EOVT
overvoltage limit.
Electronic thermal relay in the inverter was activated (current is below ETHM
150% of preset current).
Electronic thermal relay in the inverter was activated (current is over ETHT
150% of preset current).
Instantaneous power failure protective function was activated. EIPF
Temperature of transistor heatsink exceeded the specified limit. EFIN
Brake transistor fault detection. E BE

552
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Table 2: Z200/Z300 Spindle Drive Error Messages

DESCRIPTION ALARM DISPLAY
EOLT

Stall preventative function was activated during constant speed opera-
tion and stopped the motor.

Memory in the inverter is corrupted. E PE
Inverter input voltage fell below the specified limit. EUVT
Overcurrent due to earth fault on the inverter output side. E GF
Externally installed thermal relay activated (overheat). EOHT
EOPT

Built-in optional unit connection failure during operation
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IS ENTIRE
KEYBOARD
LOCKED UP?

WILL NOT
CONTINUE

TO JOG WHEN J
DOWN?

10.2

KEYBOARD

BUTTON IS HELD

CHART 10
KEYBOARD

10-18-95

YES TEST FOR 5V
AT KEYBOARD

(1090)

10.1.1 10.1.2

POSSIBLE CAUSES:

oG KEYBOARD (1090)

GO TO

KEYBOARD TEST
IN DIAGNOSTICS

10.3

ERRATIC?
10.4

WORK?

10.5

DISPLAYED?

10.6

10.7

START, SLIDE
HOLD, OR ESTOP
BUTTONS (NOT KEYS

SOME
KEYS DO NOT

CHECK WIRING TO

YES SWITCHES.

REPLACE CONTACTS.

10.4.1

POSSIBLE PROBLEMS:
TOO LIGHT A TOUCH
KEYPAD

KEYBOARD (1090)
CABLE TO 1060

1040 BOARD

10.5.1

POSSIBLE PROBLEMS:
KEYPAD
KEYBOARD (1090)
CABLE TO 1060
1040 BOARD

10.6.1

IS MILL
WAITING FOR
DOOR TO BE
ACTUATED?

CHANGE POSITION
OF CNC/DOS SWITCH

10.1.2a.1

Maintenance Manual

DASHED SYMBOLS
APPLY TO CE NORM
EUROPEAN MACHINES

YES

MAKE SURE ALL
DOORS ARE CLOSED,
THEN OPEN AND CLOSE
FRONT DOOR

CHECK THAT DOOR
; SWITCHES ARE
CONNECTED (1060 J13)
AND WORKING

10.1.3

10.1.4

10.1.2a.2

|

MAKE SURE LED ON
1030 IS BLINKING.
IF NOT, PRESS
EMERGENCY STOP
AND RESET CPU
(1400 BOARD).

DISCONNECT
SERIAL PORT
FROM 1090
TO PC (J15)

10.1.2a.3 \‘/

CHECK CABLE TO 1060.
CHECK 1040 BOARD.
CHECK 1030 BOARD.

10.1.2a.2a

PROBLEM
SOLVED?

10.1.2a.2b

10.1.2a.4 J/

CHECK ALL POWER
CONNECTIONS TO
KEYBOARD (1090).
POWER OFF MILL
AND RESTART.

10.1.2a.5 \L

UPDATE
TO LATEST
1090 SOFTWARE

10.1.2a.6 \L

IF PROBLEM RECURS,
REPLACE KEYBOARD
LOGIC
(1090)

10.1.2a.7

MAKE SURE JOG
WAS PRESSED AND
JOG SWITCHES
PROPERLY SET

%

MPG.

CHECK CABLE
CONNECTIONS TO

REPLACE
MPG

>

>

REPLACE
KEYBOARD LOGIC
(1090)

10.7.1 10.7.2

10.7.3

10.7.4

THE FIRST TIME JOG IS PRESSED, THE KEYBOARD
LOGIC SENDS "-J", THE AXIS ("X", "Y", "Z", "A", "B"
OR "C"), AND THE RESOLUTION ("H", "M", OR "L").
WHEN JOG IS PRESSED AGAIN, THE KEYBOARD
SENDS "-J" ONLY.

WHEN THE MPG IS TURNED, THE KEYBOARD
LOGIC SENDS "-P" FOR A POSITIVE TURN OR

"-Q" FOR A NEGATIVE TURN.

"-J", "-P", AND "-Q" ARE SINGLE CHARACTERS, NOT "-"

AND "J".

THEY ARE DISPLAYED IN THE DIAGNOSTICS WITH
THE "-" TO DIFFERENTIATE THEM FROM THE
LETTERS "J", "P" AND "Q".

MISSES
JOG PULSES
ROM MPG?,

10.8

GO TO
PAGE 2 OF
CHART 10

POSSIBLE CAUSES:
1030
MPG

10.8.1

Figure 16-16 Keyboard

IN THE KEYBOARD DIAGNOSTICS NON-PRINTABLE CHARACTERS

ARE DISPLAYED WITH A "-".

THE TABLE SHOWS THE KEY AND

THE CHARACTER THAT WILL BE DISPLAYED.
B"

START

AUTO
MANUAL
SINGLE STEP
JOG
SPINDLE ON/OFF
SHIFT-SPINDLE ON/OFF
SLIDE HOLD

COOLANT 1

COOLANT 2

TOOL IN/OUT

TURRET CCW

TURRET CW
BACKSPACE

DELETE

ENTER

RAPID TRAVEL SWITCH
KEYLOCK

OPTIONAL STOP
EMERGENCY STOP

MPG +
MPG -

"pr

NO DISPLAY, EXITS TEST
e

YD
wgr

N

NOT DISPLAYABLE, SCREEN WILL SHOW " "
SENT WHEN ESTOP PRESSED. ~ = LOCKED
ON=" OFF=""

GENERALLY NOT DISPLAYABLE. ESTOP SENDS
STATUS OF KEYLOCK AND ESTOP, STATUS
OF OPTIONAL STOP SWITCH, STATUS OF
BLOCK SKIP SWITCH, AND STATUS OF RAPID
TRAVEL SWITCH. ANY COMBINATION OF
' 'OR'~" 'MAY APPEAR.

wpn
"
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CONTINUED
FROM PAGE 1
OF CHART 10

RETURN TO
CNC MODE

OR JOG PULSES IN
NC MODE BUT NOT |
DIAGNOSTICS?

KEYBOARD
(BUT NOT SCREEN
DROPS OUT

)

(AND KEYBOARD)
DROPS OUT

TURRETCCW IS
HELD DOWN?

10.13

CONSULT
FACTORY

10.14

YES

CHECK +5V AND GND
(THIS MAY HAPPEN WIRING FROM
ONLY IN CNC MODE | POWER SUPPLY TO

CHART 10 continued (page 2)
KEYBOARD

10-18-95

DISCONNECT RS232
CABLE AND TRY AGAIN
| (MILL LISTENS FOR KEYBOARD
AND RS232 INPUT IN MILL MODE.
NOISE ON THE RS232 CAN
MASK KEYSTROKES.)

10.10.1

Maintenance Manual

AND NOT IN
DIAGNOSTICS)

1090
(RUN EXTERIOR +5V
AND GND FOR TEST)

OTHER POSSIBLE CAUSES:
KEYPAD
KEYBOARD (1090)
ESTOP (OR REMOTE ESTOPS)
REMOTE TOOL IN/OUT

VERIFY THAT
1090 AND 1040
ARE LATEST
VERSIONS
WITH UPDATES

10.13.1

Figure 16-17 Keyboard (Continued)

10.11.2 10.11.3
"IN ONG MODE AND COULD BE:

RUN AXIS CARD 1030
NOT IN DIAGNOSTICS DIAGNOSTICS > 1400

IT IS PROBABLY A PROBLEM AXIS CARD

WITH ONE OF THE CARDS
OR ???
IN THE CARD CAGE

10.12.1 10.12.2 10.12.3

March 2003
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DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR
CHART 11 IF MACHINE 1S NOT PROPERLY GROUNDED.
THERE MUST BE A CONTINUOUS GROUNDING
( FINISH ) CONDUCTOR (AS SPECIFIED ON THE GROUNDING
PROBLEMS FINISH PROBLEMS LABEL IN THE MACHINE'S DISCONNECT BOX)
FROM THE VMC'S GROUND BUS TO THE GROUND
10-20-95 BUS IN THE BUILDING'S POWER DISTRIBUTION PANEL.

IF PROBLEM IS NOT RESOLVED QUICKLY, AND BEFORE DOING ANY MAJOR
WORK LIKE CHANGING SPINDLE, BALL SCREWS, MOTORS ETC..

DO FADAL STANDARD TEST CUT.

SEND SAMPLE PART CUT WITH TEST CUT TOOL SUPPLIED BY FACTORY.
CONTACT FACTORY FOR TEST CUT KIT.

CHECK +5V,+12V,-12V.
ALSO SET METER FOR VAC
AND CHECK FOR AC RIPPLE
ON +5V, +12V AND -12V DC
(0.015VAC RIPPLE MAX ON +/-12V,

0.005VAC RIPPLE MAX ON +5V)

11.0 J/

VERIFY FOR ADDITIONAL PRECISION IN LEVELING,
MACHINE IS LEVEL PERFORM SQUARENESS TEST ON X & Y,
(SEE MAINTENANCE | THEN SQUARNESS TEST ON COLUMN,
MANUAL) THEN SPINDLE TRAM TEST.
(CONSULT FADAL SERVICE DEPT FOR PROCEDURE)

CHECK SIN/COS CHECK
CHECK SIGNALS USING CHECK FOR
WAVY FINISH BALANCE  [>f SERVICE TooL sTa8. | CSHECK L N “gpjyple [ SPINDLE MOTOR
ON STRAIGHT ON AXES ADJUST IF VARIANCE BELTS VIBRATIONS TENSION CABLE
cuTS? ANy AND MOTOR MOUNTS
1.2 11.2.1 11.2.2 11.2.3 1.2.4 1.25
DO NOT OVERTIGHTEN BELTS.
Do CHECK CHECK SIN/COS
€IRCLES HAVE MATCH X & Y AXIS AMPLIFIER SIGNALS USING
STEPS AT 90 & 45 pAeCK Y [f FOLLOWING [ COMPENSATION —|—f SERVICE TOOL ST48.
DEGREES? ERROR SETTING ADJUST IF VARIANCE
ONX &Y >0.001V
1.3 1.3.1 132 1133 11.3.4
CHECK

AXIS AMPLIFIER

ANGLES HAVE COMPENSATION

STAIR-STEP
FINISH? SE‘T;'Q‘?(
1.4 11.4.1
CONSULT FACTORY
CUTS HAVE AN\_YES CHECK BELTS SERVICE DEPT
CRISS-CROSS AND (R BEFORE
APPEARANCE? BELT TENSION REPLACING
SPINDLE
15 11.5.1 11.5.2
DOES
CONSULT FACTORY
A BAD CUT YES CHECK SERVICE DEPT
e il SURVEY TABLE  [—> BEFORE
AND BACKLASH CHANGING
ON THE BALL BALLSGREW
SCREW?

11.6 11.6.1 11.6.2

CONSULT
FACTORY

11.7

Figure 16-18 Finish Problems

556 Section 16: Troubleshooting March 2003



Fadal

BAD POWER/
BAD VOLTAGE

BAD POWER/BAD VOLTAGE

CHECK
INCOMING VOLTAGE
AT MAIN DISCONNECT
AND AT INPUTS TO
TRANSFORMER

12.1

INCOMING
VOLTAGE
GOOD?

12.2

CHECK OUTPUT
VOLTAGES OF
TRANSFORMER

12.3

QUTPUT
VOLTAGES
GOOD?

12.4

CHART 12

Maintenance Manual

DASHED SYMBOLS
APPLY TO CE NORM
EUROPEAN MACHINES
ONLY

6-16-95
CONSULT
CHECK FUSES CHESgé;7O ELECTRICIAN
IN MAIN POWER SUPPRESSOR FOR WIRING
DISCONNECT BOARD FAULTS IN
BUILDING
12.2.1 12.2.2 12.2.3

A12,B12, C12 SHOULD BE 230-245 VAC LEG TO LEG.
15 & 16 SHOULD BE 120 VAC.

*A10, B10, C10 SHOULD BE 95 VAC LEG TO LEG.

*13 & 14 SHOULD BE 120 VAC WITH T817E OR T818E TRANSFORMER.

*TRANSFORMER WILL HAVE A10,810,C10 OR 13 & 14, BUT NOT BOTH.

USE CLAMP-ON
NO AMMETER TO
CHECK FOR
EXCESSIVE

12.41| CURRENT DRAW

VERIFY THAT
TRANSFORMER IS
PROPERLY

CONFIGURED FOR

12.4.2| |INPUT VOLTAGE

TYPICAL CURRENT WITH MACHINE AT REST:

A12,B12,C12 - 0.3A
15 & 16 - 1.5A

A10,B10,C10 OR 13 & 14 - 0.4A

CHECK INPUT VOLTAGE
TO AMPLIFIER CHASSIS
AND BUS VOLTAGE
ON LARGE BLUE
CAPACITOR

12.5

12.6

BUS
VOLTAGE
GOOD?

12.7

GO TO
PAGE 2 OF
CHART 12

12.8

THESE ARE TYPICAL VALUES. ACTUAL VALUES MAY VARY.
EXCESSIVE VALUES WOULD BE OVER 5A HIGHER WITH MACHINE AT REST.

CHECK FOR

ON CE MACHINE
CHECK
CIRCUIT BREAKERS

| LOOSE TERMINALS

ON SUPPLY TO
AXIS AMP CHASSIS

12.6.1

12.6.2

INPUT VOLTAGE SHOULD BE 95 VAC AND CAPACITOR VOLTAGE 133 VDC WITH T816 TRANSFORMER.
INPUT VOLTAGE SHOULD BE 120 VAC AND CAPACITOR VOLTAGE 165VDC WITH T817E OR T818E TRANSFORMER.

EMERGENCY STOP
MUST BE OUT

CHECK K2 AND F17
ON 1100-1

VERIFY OVERLOAD

AND
AMPLIFIERS RESET
BY PRESSING JOG

(110VAC CONTROL
VOLTAGE FOR
SSR ON AMP CHASSIS)

F12, F14, AND F16
ON 1100-1.

RELAYS ARE RESET.
HECK K1, K18, K20,

12.7.1

12.7.2

Figure 16-19 Bad Power/Bad Voltage

12.7.3
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CONTINUED

CHECK INPUT
VOLTAGE TO
DC POWER SUPPLY
(1220)
SHOULD BE 120 VAC

CHECK DC POWER
SUPPLY OUTPUTS:
+5V & COM,
+12V & COM,

-12V & COM

12A.3

ALL
VOLTAGES
BAD?

12A.4

12A.5
YES

+5V
GOOD?
(5.01-5.10V)

12A.6

END
POWER GOOD UNDER
STATIC CONDITIONS

12A.7

12A.5.1

Maintenance Manual

CHART 12 continued (page 2)
BAD DC VOLTAGE

6-16-95
USE CLAMP-ON AMMETER
CHfngsFEOR TO CHECK FOR EXCESSIVE
CURRENT DRAW ON
TERMINALS
ON 1A s 120 VAC LINES FROM
12A.2.2 TRANSFORMER
12A.21 TYPICAL CURRENT TO 1220 IS 1.5A.

OTHER BOARDS (1100-1, 1100-2, CHILLER, ETC.)
MAY BE PULLING DOWN LINE VOLTAGE.

ALSO CHECK FOR AC RIPPLE ON THE DC VOLTAGE.

SET METER FOR VAC AND CHECK +5V, +12V, AND -12V;
METER SHOULD SETTLE TO LESS THAN 0.01 VAC.

IF AC RIPPLE IS PRESENT REPLACE 1220 POWER SUPPLY.

CHECK CHECK BROWNOUT
FUSE ON RELAY (K1)
POWER SUPPLY ON 1220
(1220) BROWNOUT RELAY MUST
BE WHITE 1402-1 (70YY21084)
12A.4.2
12A.4.1 BROWNOUT RELAY (K1) ON 1220 WILL NOT LATCH AT LESS THAN 4.5V

AND WILL RELEASE IF +5V DROPS BELOW 4.5V.

DISCONNECT +/-12V OUTPUTS

FROM 1220 AND TEST AGAIN . REPLACE 1220

DC POWER SUPPLY

IF NOW GOOD, LOOK FOR BAD
BOARD PULLING TOO MUCH 12V. 12A.5.2

IF +/-12V 1S BAD IT CAN EFFECT CHILLER CONTROL , RS232, CLOCKS, SINE/COSINE, AND AXIS CONTROL.
+/-12V MAY READ OK ON A DC METER AND STILL BE BAD; AN OSCILLOSCOPE IS NEEDED TO FULLY TEST +/-12V,
BUT AC RIPPLE MAY SHOW UP WHEN METER IS SET FOR VAC.

\/

TURN OFF MACHINE.
PRESS EMERGENCY STOP.
REMOVE ALL CARDS
FROM CARDCAGE.
UNPLUG J9-J13 FROM 1060.
POWER ON MACHINE.

12A.6.1

DISCONNECT +5V
NO OUTPUTS FROM 1220.
ATTACH 10 OHM 5W
RESISTOR BETWEEN

+5V AND COM.
12A.6.2 12A.6.3 12A.6.4
SWITCHING POWER SUPPLIES REQUIRE YES
A LOAD TO WORK PROPERLY.

IS +5V
NOW GOOD?

LOOK FOR INDIVIDUAL CARD
THAT MAY BE PULLING TOO RECONNECT
MUCH +5V +5V OUTPUTS
(REPLACE CARDS ONE AT A TIME.) TO 1220.
(REPLACE J9-J13 ONE AT A TIME.)

REMOVED OR REPLACED
WITH THE POWER ON.)

12A.6.2a (CARDS SHOULD NEVER BE 12A.6.4a J/

USE CLAMP-ON

PUT ALL CARDS TN ER R REPLACE 1220
BACK IN CARDCAGE N DC POWER SUPPLY

CURRENT DRAW

12A.6.4b
12A.6.2b TYPICAL CURRENTS 12A.6.5
WITH MACHINE AT REST:

1060 - 5.5A

1100-1 - 0A

1100-2 - 0A

PENDANT - 0.5A
THESE ARE TYPICAL VALUES
ACTUAL VALUES MAY VARY.
EXCESSIVE VALUES WOULD BE 2-5A HIGHER.

Figure 16-20 Bad DC Voltage (Continued)
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ROTARY HEADS
A AXIS

CHART 13
ROTARY HEADS
A AXIS

Maintenance Manual

SOME HEADS HAVE TEMPERATURE
SWITCHES INSTEAD OF (OR IN
ADDITION TO) FUSES TO PROTECT
THE MOTOR FROM OVERHEATING.
THESE AUTOMATICALLY RESET
WHEN THE MOTOR COOLS.

7-4-95
TEMPERATURE SNAP SWITCH
WILL SHORT COS SIGNAL TO GND 6o TO
v nEsolversormoinuoron | | G0N
AXIS DEAD? OVERLOAD ROTARY HEAD CHECK COS OUTPUT TO RESOLVER AXIS
RELAYS FUSE (PIN 8 OF J5 ON 1060) CONTROL
FOR SHORT TO GND.
LET COOL.
13.1 13.1.1 13.1.2 13.1.4
13.1.3
HEAD
OVERHEATS?
13.3
CHECK FOR
CHECK WATER IN
FUSE HOLDER
MECHAICAL OR MOTOR
HOUSING

13.4

ARE
THE GEARS
NOISY?

DOES
AXIS HAVE

GO TO
CHART 4
AXIS CONTROL

YES

13.4.1

REPLACE SEAL
THAT IS LEAKING

13.4.2

USE CLAMP-ON

CURRENT DRAW

AMMETER TO CURRENT YES BY A CRASH.
CHECK FOR EXCESSIVE IN RETURN HEAD
EXCESSIVE ONE SPOT? TO FACTORY

GEAR IS DAMAGED

FOR REPAIRS

13.4.3 13.4.5
13.5.1
CHECK READJUST
ADJUST
OIL LEVEL — BACKLASH
EAR MESH
IN HEAD G s ARIUSTMENT AND GEAR MESH
13.6.1 13.6.2 13.4.4a 13.4.4a.1
CHECK ves
YES AXIS JUMPER CAPACITY DO NOT EXGEED

ON 1010 CARD.
IT MUST BE AN
A-AXIS JUMPER.

3.7.1 J/

CHECK RATIO
IN SETP

13.7.2

EXCEEDED?

13.4.4b

13.4.4c

13.4.4d

Figure 16-21 Rotary Heads A Axis

OF THE HEAD

MOTOR WIRES
SHORTED TO

LOAD CAPACITY

13.4.4b.1

CHANGE
PROGRAM
TO GIVE MOTOR
TIME TO COOL

13.4.4c.1

MOTOR WIRES
ARE SHIELDED.
VERIFY THAT SHIELD
IS STRIPPED BACK
FROM CONDUCTOR.

13.4.4d.1

REPLACE
MOTOR

13.4.4d.3

REPAIR/
REPLACE
CABLE

13.4.4d.4

March 2003
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Fadal

CHART 14
FADAL TR65
ROTARY HEADS
A & B AXIS

6-15-95

SOME HEADS HAVE TEMPERATURE
SWITCHES INSTEAD OF (OR IN
ADDITION TO) FUSES TO PROTECT
THE MOTOR FROM OVERHEATING.
THESE AUTOMATICALLY RESET
WHEN THE MOTOR COOLS

TR65 ROTARY HEADS
A & B AXIS

TEMPERATURE SNAP SWITCH
WILL SHORT COS SIGNAL TO GND
ON RESOLVER BOARD IN MOTOR
; IF MOTOR OVERHEATS
CHECK COS OUTPUT TO RESOLVER
(PIN 8 OF J4 OR J5 ON 1060)
FOR SHORT TO GND.

YES CHECK
OVERLOAD

RELAYS

CHECK
ROTARY HEAD
FUSE

AXIS DEAD?

NO

14.1.1

14.1.2

LET COOL.

14.1.3

FOLLOWING ERROR
IMPROPERLY
ADJUSTED

B AXIS SETS FOLLOWING ERROR
DIFFERENTLY FROM OTHER AXES.*

GO TO
CHART 4

DISCONNECT SCALE

*WHEN ADJUSTING B-AXIS AMP:
SET PARAMETERS FOR 90:1

AXIS
CONTROL

14.2 14.2.1 14.1.4
HEAD TR65 NHIBIT RELAY NO REPLACE RELAY* *AUGAT RDI RELAY
OVERHEATS? B-AXIS? TURNS OFF AMP OR CORRECT IN CONTROL CABINET
) ) WHEN BRAKE WIRING
14.3 14.3.3

YES

LEAD CHECK FOR USE CLAMP-ON GEAR IS DAMAGED
JERD HEC WATER IN N AMMETER TO CURRENT \_YES BY A CRASH
| FUSE HOLDER CHECK FOR EXCESSIVE IN RETURN HEAD
BLOWING MECHANICAL OR MOTOR EXCESSIVE ONE SPOT? TO FACTORY
’ HOUSING CURRENT DRAW FOR REPAIRS
14.4 14.4.1
- 14.4.2 14.4.3 14.4.5
READJUST
REPLACE SEAL BACKLASH
ADJUSTMENT
THAT IS LEAKING STy AND GEAR MESH
14.5
14.5.1 14.4.42 14.4.4a.1
WAS VES
ARE CHECK CAPACITY
ADJUST DO NOT EXCEED
THE GEARS OIL LEVEL OF THE HEAD
o WEEVE >l GEAR MESH LOAD CAPACITY
14.6
14.6.1 14.6.2 i
CHANGE
BRAKE MAY BE ol

POSITION?

GO TO
CHART 4
AXIS CONTROL

14.8

B AXIS CLUTCH

DEFECTIVE

MAY BE LOOSE

CHECK AIR SOLENOID

14.7.1

14.7.2

MOTOR WIRES
SHORTED TO

14.4.4d

Figure 16-22 TR65 Rotary Heads A & B Axes

TO GIVE MOTOR
TIME TO COOL

14.4.4c1

MOTOR WIRES
ARE SHIELDED.
VERIFY THAT SHIELD
IS STRIPPED BACK
FROM CONDUCTOR.

14.4.4d.1

1S MOTOR
SHORT IN REPLACE
MOTOR
14.4.4d.2 14.4.4d.3
REPAIR/
REPLACE
CABLE
14.4.4d.4
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CHART 15
TSU DAKOMA 301 SOME HEADS HAVE TEMPERATURE
ROTARY HEADS ooy oA 7o Pharecr
TSUDAKOMA 301 THE MOTOR FROM OVERHEATING
A & B AXIS MRS AS S

TEMPERATURE SNAP SWITCH
WILL SHORT COS SIGNAL TO GND

YES CHECK CHECK ON RESOLVER BOARD IN MOTOR
AXIS DEAD? OVERLOAD ROTARY HEAD IF MOTOR OVERHEATS
? CHECK COS OUTPUT TO RESOLVER
RELAYS FUSE (PIN 8 OF J4 OR J5 ON 1060)
FOR SHORT TO GND
15.1 15.1.1 15.1.2 LET COOL.
15.1.3

FOLLOWING ERROR
IMPROPERLY S 4
ADJUSTED AXIS

CONTROL

B AXIS SETS FOLLOWING ERROR *WHEN ADJUSTING B-AXIS AMP:
DIFFERENTLY FROM OTHER AXES.* SET PARAMETERS FOR 90:1
DISCONNECT SCALE

15.1.4

15.2.1

HEAD CHECK CHECK FOR USE CLAMP-ON GEAR IS DAMAGED
KEEPS FOR WATER IN AMMETER TO CURRENT YES BY A CRASH.
BLOWING MECHANICAL [ FUSE HOLDER (=3 CHECK FOR EXCESSIVE IN RETURN HEAD
FUSES? BIND OR MOTOR EXCESSIVE ONE SPOT? TO FACTORY
154 ’ HOUSING CURRENT DRAW FOR REPAIRS
5.
15.4.1 15.4.2 15.4.3 15.4.5
REPLACE SEAL READJUST
BACKLASH

THAT IS LEAKING
AND GEAR MESH

15.5.1
15.4.4a.1

ARE CHECK ADJUST
THE GEA”RS OILLEVEL  — GEAR MESH CAPACITY DO NOT EXCEED
NOISY? IN HEAD OF THE HEAD LOAD CAPACITY

?

15.6.1 15.6.2 XCEEDED?

15.4.4b.1

GO TO
CHART 4
AXIS CONTROL

CHANGE
PROGRAM
TO GIVE MOTOR
TIME TO COOL

15.4.4c.1

MOTOR WIRES
YES ARE SHIELDED.
VERIFY THAT SHIELD
IS STRIPPED BACK
FROM CONDUCTOR.

ARE
MOTOR WIRES
SHORTED TO
CHASSIS?

16.4.4d 15.4.4d.1

1S
SHORT IN
MOTOR OR
CABLE?

MOTOR
REPLACE

MOTOR

15.4.4d.2 CABLE 15.4.4d.3

REPAIR/
REPLACE
CABLE

15.4.4d.4

Figure 16-23 Tsudakoma 301RotaryHeads A & B Axes
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CHART 16
SERVO COOLANT CONTROL

SERVO
COOLANT

12-5-95

Maintenance Manual

THE COOLANT AXIS MUST BE SET TO COOLANT IN SETP.
IF AXIS IS SET TO 90:1, THE MILL WILL NOT COLD START.

AXIS CARD MUST HAVE SERVO COOLANT SOFTWARE.

POSITION OVERRIDE
AR COMMAND SIGNAL ENCODER MUST BE AMPLIFIER MAY BE
COOLANT \_yES BLUGORD INTO 43 MUST BE CONNECTED UNPLUGGED OR DEAD.
NOZZLE WILL OF APPROPRIATE CONNECTED AT [ (J5 OF 1010, CHECK AMPLIFIER FUSE.
NOT MOVE 010 CARD AMPLIFIER AND J2 & J3 OF 1890-0, AND (AMPLIFIER IS ALIVE
CONNEGTED TO GND J10F 1010 9-PIN MOLEX AT MOTOR) IF GREEN LED IS LIT.)
AND +12V. 16.1.2 16.1 16.1.4 AMPLIFIER FUSE
16.11 6.1. 6.1.3 HOLDER IS PART OF
POWER RECEPTACLE
ON AMPLIFIER.
ADJUST OVERTEMP SWITCH
POSITION OVERRIDE CHECK ON MOTOR MAY
POT TO PARAMETERS [ ANPLIFIER Y BE HAVE TRIPPED
NEUTRAL (VERTICAL) IN SETP :
POSITION
16.1.5 J/
16.2.1 16.2.2 16.2.3
AXIS MUST BE
ACTIVE IN SETP
AND SET TO
"COOLANT"
MOTOR LEADS SIGNAL UNPLUGGED ENCODER CABLE
N A REVERSED AT [ FROM AMPLIFIER DISCONNECTED 16.1.6
AMPLIFIER OR J1 OF 1010 OR ENCODER BAD
AMC BE25A20-AC-FD2 DIP SWITCH SETTINGS:
1- OUT (OFF) TEST/OFFSET
2- IN (ON) DECREASE CURRENT LOOP GAIN
16.3.1 16.3.2 16.3.3 3- IN (ON) 100% CURRENT SCALING
4- OUT (OFF) LOOP INTEGRATOR
5- OUT (OFF) DUTY CYCLE FEEDBACK
6- IN (ON) VELOCITY FEEDBACK
7 IN (ON) VELOCITY DIRECTION
8- IN (ON) CURRENT REDUCTION
9- IN (ON) INCREASE INTEGRATOR CAP
RESPONSE AMPLIFIER AVMPLIFIER 1S ENCODER IS 10- OUT (OFF) 120/60 PHASING
DIP SWITCHES =  UNPLUGGED
IS MUSHY ARE SET WRONG MISADJUSTED FROM AMPLIFIER | POT PRESETS:
LOOP GAIN FULLY CCW, THEN 5 TURNS CW.
CURRENT LIMIT FULLY CW.
REF IN GAIN FULLY CW.
16.4.1 16.4.2 16.4.3
AMP ADJUSTMENTS:
REMOVE NOZZLE.
DISCONNECT COMMAND SIGNAL.
ADJUST OFFSET POT TO STOP AXIS.
CHECK
VERIFY CONNECT COMMAND SIGNAL.
NO COOLANT FLOOD COOLANT [ COOLANT VALVE IN SETP SET COOLANT AXIS RATIO TO COOLANT.
IS WORKING FOR SERVO COLD START.
NOZZLE. IN SETP SET COOLANT AXIS RATIO TO 90:1.
USE PROGRAM 5815 TO ADJUST AXIS:
16.5.1 16.5.2 SET FEEDRATE TO 2000.

ADJUST REF IN GAIN AND OFFSET FOR FOLLOWING

ERROR OF +/-680.

PRESS SLIDE HOLD AND ADJUST LOOP GAIN

"UP" DIRECTS NOZZLE
UP THE TOOL.
"DOWN" DIRECTS
NOZZLE DOWN THE TOOL.

IS REVERSED

POT IS MISWIRED

; OR
J4 ON 1890-0 IS
MISWIRED *

TO REDUCE OVERSHOOT AND MINIMIZE VIBRATION.
(VIBRATION IS THE MORE SERIOUS PROBLEM,

OVERSHOOT IS OK.)

WHEN AMP IS ADJUSTED, SET COOLANT AXIS RATIO

TO COOLANT IN SETP.

16.6.1

16.6.2

* VMC MUST BE OFF WHEN WIRING IS BEING CHANGED.
DISCONNECT J4 FROM 1890-0 BEFORE REWIRING POT
OR 1890-0 MAY BE DAMAGED.

AMP MAY BE INHIBITED
BY EMERGENCY STOP
OR OVERTEMP OF MOTOR

RED LED
ON AMPLIFIER

WIRES TO MOTOR ARE SHIELDED.

; SHIELD MUST BE STRIPPED BACK
FROM CONDUCTOR OR A

SHORT TO GROUND WILL OCCUR.

AMPLIFIER
DIP SWITCH FOR
PHASING
MAY BE MIS-SET

16.7.1

16.7.2

16.7.3

Figure 16-24 Servo Coolant Control
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CIRCLE
ROUNDNESS

VERIFY
MACHINE IS LEVEL
(SEE MAINTENANCE

MANUAL)

171 \|/

Maintenance Manual

CHART 17 DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR
IF MACHINE IS NOT PROPERLY GROUNDED.
CIRCLE ROUNDNESS THERE MUST BE A CONTINUOUS GROUNDING
10.3.95 CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL
IN THE MACHINE'S DISCONNECT BOX) FROM THE VMC'S
GROUND BUS TO THE GROUND BUS IN THE BUILDING'S

FOR ADDITIONAL PRECISION IN LEVELING, POWER DISTRIBUTION PANEL.

PERFORM SQUARENESS TEST ON X & Y,

THEN SQUARNESS TEST ON COLUMN,
THEN SPINDLE TRAM TEST.
(CONSULT FADAL SERVICE DEPT FOR PROCEDURE)

TEST BALANCE OF
SIN/COS SIGNALS
USING
FADAL SIN/COS TESTER
(SERVICE TOOL ST48 )

IF SIN AND COS ARE NOT
BALANCED WITHIN 0.001V,
BALANCE SIN AND COS
AND RUN TEST CUT AGAIN

172\

CHECK AND ADJUST

POSITION LOOP GAIN

AND BALANCE FOR
X AND Y AXES.

17.3 \|/

CHECK
BACKLASH
OF X & Y AXES

17.4 \I/

CHECK FOR
LOOSENESS IN
MOTOR COUPLERS
AND WORN OR LOOSE
BALLSCREWS

17.5 \L

PROCEDURE FOR ADJUSTING LOOP GAIN AND BALANCE IS IN THE MAINTENANCE MANUAL.
USING THE FOLLOWING ERROR DISPLAY IS MORE ACCURATE THAN A METER.

ONCE THE LOOP GAIN AND BALANCE ARE ADJUSTED, REDUCE THE FEEDRATE TO F20. AND
FINE TUNE THE LOOP GAIN AND BALANCE ADJUSTMENTS

(THE SCREW PITCH COMPENSATION TABLES CAN ALSO AFFECT
CIRCLE ROUNDNESS WHEN CUTTING LARGER DIAMETERS.)

CHECK WAY LUBE
AND VERIFY WAYLUBE
IS BEING DELIVERED
TO ALL AXES.

(LUBRICATE LINEAR WAYS.)

17.6

IS PART
INSPECTED ON OR
FF MACHINE?

INSPECTED ON MACHINE

PART MUST BE INSPECTED ON MACHINE
BEFORE ANY CLAMPING IS REMOVED.
INSPECTED CLAMPING AND FIXTURING CAN DISTORT THE PART.

OFF MACHINE IF THIS HAPPENS, THE PART WILL BE ROUND WHEN CUT
BUT WHEN PART IS RELEASED FROM THE CLAMPING

THE CUT WILL BE DISTORTED.
TO FIND THE SOURCE OF DISTORTION, PART MUST

BE INSPECTED ON MACHINE BEFORE IT IS RELEASED

17.7.1

\

ENTER THE TEST PROGRAM

N1 (CIRCLE ROUNDNESS TEST

N2 (0.500 DIA ENDMILL, TOOL DIAMETER MUST BE IN TOOL TABLE, TO,1,.5
AT RIGHT TO CUT A 1 INCH
INSIDE DIA HOLE 0.25 DEEP N3 (HOME IS CENTER OF PART

IN ALUMINUM. N4 (SET TOOL AT TOP OF PART

TEST CIRCLE WILL BE
ROUGH CUT AND THEN
FINISH CUT.

N5 GO G17 G40 G80 G90 EO
N6 X0 YO M3 S10000

N7 H1 D1 Z0.1 M8

N8 G1 Z-0.25 F4.

17.8 \I/

N9 G8
N10 L9402 RO+15. R1+0.980

PLACE DIAL INDICATOR
IN SPINDLE
(ADJUST X AND Y
SO SPINDLE IS AT
EXACT CENTER OF HOLE
ACCORDING TO INDICATOR)

N11 L9402 RO+15. R1+1.
N12 M5 M9

N13 GO HO 20

N14 X0 YO EO

N15 M2

17.9 \L

ROTATE SPINDLE
MANUALLY TO
CHECK ROUNDNESS
OF CIRCLE

SPECIFICATIONS FOR CIRCLE ROUNDNESS:
MAXIMUM DEVIATION
VMC 8030, VMC 6030 <.0006-.0012
VMC 5020A, 4020A, 4020, 3016, 2216, 15 <.0004-.0008

17.10

CONTINUED
ON PAGE 2
OF CHART 17

Figure 16-25 Circle Roundness
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CONTINUED
FROM PAGE 1
OF CHART 17

CHART 17 continued (page 2)
CIRCLE ROUNDNESS

10-3-95

Maintenance Manual

NOTE 1: IF A MEASUREMENT TEST FAILS, ALWAYS
MEASURE AGAIN USING A DIFFERENT TOOL OR
DIFFERENT MEASURING PROCEDURE.

THE FAULT MIGHT BE IN THE MEASURING TOOL

OR PROCEDURE INSTEAD OF THE MACHINE.

IS 1S
REMOVE PART FROM
CIRCLE Fl)C()TURING ANDO CIRCLE YES
ROUND? INSPECT OFF ROUND?
SEE NOTE 1) MAGHINE SEE NOTE 1)
17A1
17A.1.1 17A.1.2
CHECK AND ADJUST
CIBS AND STRAPS DISTORTING PART
ON BOX WAY MACHINES :
CHANGE CLAMPING
CHECK FOR TIGHT SLIDES AND DS
ON LINEAR WAY MACHINES
17A.2 17A1.3
DO ANOTHER
CIRCLE TEST
CuT
17A.3
IS
CIRCLE YES
ROUND?
(SEE NOTE 1)
17A.4
FINISHED
REMOVE SUBPLATE OR FIXTURING. 17.7.4a1
|S THERE MACHINE MUST BE TESTED WITHOUT FIXTURING. DO ANOTHER
SUBPLATES OR FIXTURING CAN INDUCE POSITIONING
OR"A LSALIJ?BGFI’EU;EVY ~———1PROBLEMS THAT ARE NOT INHERENT IN THE MACHINE. [——1 CIRCLE TEST IF MACHINE PASSES
2 POSITIONING PROBLEMS INDUCED BY FIXTURING cuT CIRCLE ROUNDNESS TEST,
FIXTURING? MUST BE DEALT WITH SEPARATELY FROM PROBLEMS BUT HAS ROUNDNESS
IN THE MACHINE ITSELF. PROBLEMS FOR FEEDRATES
ABOVE F30., USE M92 IN
PROGRAM AND TRY AGAIN.
17A5 NO 17A.51 17A.5.2 REPEATABLITY MAY ALSO BE AFFECTED
BY TEMPERATURE GROWTH.
IS DO IS
REINSTALL
CIRCLE FIXTURING ANOTHER CIRCLE
ROUND? AND [ CIRCLE ROUND?
(SEE NOTE 1) SUBPLATE TEST (SEE NOTE 1)
CUT
17A.5.4 17A5.5 17A.5.6
FIXTURING OR SUBPLATE
IS DISTORTING MACHINE
WHICH WILL CREATE
A MECHANICAL BIND.
17A.5.7
CONSULT
FACTORY
17A.6

Figure 16-26 Circle Roundness (Continued)
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CHART 18 ERROR MEANING DIAGNOSIS
ERROR CODE MBER PROCEDURE
OR CODES ERROR CODES o OCEDURES
REPORTED BY AXIS
8-18-95
# (E?Txggggggf\?s;‘%’; CHECK THAT USE FADAL RESOLVER INPUT GHECK CARD
NO MOTOR ENCOPER) FEEDBACK DEVICE(S) | \J ENCODER TESTER AT U2 OF 1010 | \JCHERE T
FEEDBACK e ORER) ARE PLUGGED INTO OR SCALE TESTER |7 SHOULD BE ABOUT opaes
1010 CARD J2 (5, J6) | |TO TEST ENCODERS 1.7VAC
POWER-UP
18.12 1813 1814 18.15 18.1.6
#2 FEEDBACK VERIFY ENCODER TESTER SWAP SPINDLE
ENCODER NOT SEEDBACK CONNECTION CNCODERTESTER CONTROLLER CARD
RESPONDING FALED DURING OF ENCODER > S S hNoLE SIWiTH KNOWN GOOD
RIGID TAP CABLES ENCODER CARD
18.2 18.2.1 18.2.2 18.2.3
MACHINE CHECKS FOR
{oGIc JUMPER RUNAWAY AT POWER-UP. TN A PER AT DISCORNFCT MOTOR WIRES|
INCORRECT OR MESSAGE INDICATES AN oN pxis sa Al oo OR TACH
SIGNAL MISSING OR INCORRECT MOTOR-TACH- FELOBAGH TEST > : WIRES ARE
MOTOR-TACH JUMPER CONFIGURATION PRGN POWER ON REVERSED
OR FAILED COMPONENT. : :
183 18.3.1 18.3.2 18.3.3 18.3.5
La JUMPERS ON AXIS
CARD ARE WRONG
AXIS CARD IS BAD
18.3.4a
USE FADAL
#5 X R o ERIFY CONNECTION ENCODER TESTER
NO INDEX MARK SODER OR SCh OF ENCODER OR [ —| OR SCALE TESTER
DETECTED DUNOLDETECTED ot SCALE CABLES TO TEST ENCODER
OR SCALE
18.5.1 18.52 18.53
o AP ENCODER COUNTS STOP SPINDLE USE FADAL
[ NOT WITHIN AND USE DI DS ENCODER TESTER
N T TOLERANCE TO CHECK MAGNET [—>{ OR SCALE TESTER
ORER 2o DURING RIGID TAP (TURN SPINDLE TO TEST ENCODER
PRECYCLE TEST BY HAND) AT AXIS CARD (J5)
18.7.2 18.7.3
SPINDLE MAGNET WAS STOP SPINDLE USE KNOWN GOOD
NOT DETECTED FOR PinoLe \JES | AND USE DI DS R NaNET HALL EFFECT SWITCH
OVER 3 SECONDS TO CHECK MAGNET |—> = AND TEST WITH
WHEN SPINDLE SHOULD JURNING? (TURN SPINDLE A‘B'\\‘JBSCTHJSP:(T A MAGNET
HAVE BEEN TURNING BY HAND) USING DI DS
18.8.3 18.8.4 18.8.5

ORIENTATION MAGNET IS READ BY CPU THROUGH 1060 J10 PIN 8
BUT THE SPINDLE CARD READS IT THROUGH J2.

IF WIRING IS BAD, CPU MAY BE ABLE TO READ MAGNET,

BUT THE SPINDLE CARD MAY NOT BE ABLE TO READ IT.

9 SPINDLE FAULT LINE CHECK CHECK FAULT LINE CHECK
IS NOT DETECTED CHECK INVERTER CABLING FROM OPERATION
SPL'INNDE'-SCE\’/‘V%LT OR HAS FALLEN FOR FAULT > OVFEEL';\OYAD > INVERTER > oF K2
BELOW 10V (J6 -6) ON1100-1
18.9.1 18.9.2 18.9.3 18.9.4 18.9.5

CONTINUED
ON NEXT
PAGE

Figure 16-27 Error Codes
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CONTINUED CHART 18 continued (page 2)
ERROR MEANING DIAGNOSIS
ERROR CODES UMBER PROCEDURES
REPORTED BY AXIS #

8-18-95

#10
ENCODER
AND MAGNET NOT
RESPONDING OR

OCCURS DURING
SPINDLE OPERATION
IF BOTH ENCODER FEEDBACK
AND SPINDLE MAGNET
ARE NOT DETECTED FOR
LONGER THAN 3 SECONDS

18.10.1

CHECK SPINDLE
ENCODER AND
MAGNET AND
THEIR CABLING

1S
SPINDLE
JURNING?

18.10.2 NO

18.10.3

GO TO
CHART 3
SPINDLE

18.10.2a

#12
MOTOR
OVERLOAD -
STEP COMMAND
CHECKSUM

ERROR OCCURS AT END
OF MOVE WHEN NUMBER
OF PULSES COUNTED

RUN DIAGNOSTICS
ON CPU AND AXIS:

IF ONE AXIS FAILS, REPLACE
THAT AXIS CARD AND RETEST.
IF MULTIPLE CARDS FAIL, REPLACE
1030 OR 1400 AND RETEST

CHECK
+5V, +12V, & -12V
VOLTAGES FROM
POWER SUPPLY
SEE CHART 12A

BY AXIS CONTROLLER
DOES NOT EQUAL
NUMBER SENT BY CPU

18.12

18121 18.12.2 18.12.3
voIoR FOLLOWING ERROR CHECK CHECK POWER goro
EXCEEDS THE OVERLOAD FACTOR
FOLLOWING ERROR > OVERLOAD FAGTOR BARAMETER. —3 GOTO CHART 12 [—3 AxIs
OVERLOAD PARAMETER IS IT TOO LOW? BAD POWER/ CONTROL
FACTOR ! BAD VOLTAGE
18.13 18.13.1 18.13.2 18.13.3 18.13.4
14 AXIS MOVE COMMAND CHECK RUN DIAGNOSTICS

WAS NOT PROPERLY
TRANSFERRED TO
AXIS CARD
(CHECKSUM FAILED)

ON CPU AND AXIS:

IF ONE AXIS FAILS, REPLACE
THAT AXIS CARD AND RETEST.
IF MULTIPLE CARDS FAIL, REPLACE
1030 OR 1400 AND RETEST

18.14.3

MOVE TRANSFER
AULT - MOVE SETUP,
INCOMPLETE

+5V, +12V, & -12V
VOLTAGES FROM
POWER SUPPLY
SEE CHART 12A

18.14

18.14.1

18.14.2

#15 SPINDLE MAGNET s NP SPINDLE VERIFY MAGNET | | 43E KNOWN 800D
IME OUT ERROR - WAS NOT DETECTED SPINDLE “ES\| ANDUSED DS IS CONNECTED ST
RIGID TAP WITHIN THE TURNING? TR S > "AND CHECK . [ S
PRECYCLE ALLOWABLE TIME o HAND) ADJUSTMENT JSMAGNET

18.15.2
18.15 18.15.1 NO 18.15.3 18.15.4 18.15.5

ORIENTATION MAGNET IS READ BY CPU THROUGH 1060 J10 PIN 8
BUT THE SPINDLE CARD READS IT THROUGH J2.

IF WIRING IS BAD, CPU MAY BE ABLE TO READ MAGNET,

BUT THE SPINDLE CARD MAY NOT BE ABLE TO READ IT.

TEMPERATURE SNAP SWITCH
WILL SHORT COS SIGNAL TO GND
IME OUT ERROR RESOLVER ZERO- VERIFY RESOLVER O S oToR OveRuEATa TOR ChART 4
- IF MOTOR OVERHEATS.
CROSSING WV AS NOT DEJECTED IS PLUGGED INTO CHECK IF MOTOR ISHOT OR [ AXIS CONTROL
OR MOTOR OVER XIS SaRD T J2 OF 1010 CARD CHECK COS OUTPUT TO RESOLVER (RESOLVER
TEMP (PIN 8 OF J1-J6 ON 1060) FAULTS)
FOR SHORT TO GND
18.16 18.16.1 18.16.2 LET MOTOR cOOL. 18.16.4
18.16.3
READING FROM THE MAKE SURE CABLES ARE
RESOLVER PORT PROPERLY ATTACHED CHANGE
BAD READING oN INDICATES A SPINDLE (SPINDLE "RESOLVER" IS SPINDLE
SPEED GREATER THE SPINDLE ORIENTATION CARD
THAN POSSIBLE HALL EFFECT SENSOR)
18.17 18.17.1 18.17.2 18.17.3

CONTINUED
ON NEXT
PAGE

Figure 16-28 Error Codes (Continued)
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CONTINUED

Maintenance Manual

CHART 18 continued (page 3)

OVERFLOW -
OVERLOADED WITH
STEP COMMAND

18.19

#20
MOVE
TRANSFER
FAULT - BUFFER
INDICATOR

SPURIOUS
INTERRUPT - NOT
SERVICEABLE

THE STACK ON THE AXIS CARD
(USED TO STORE CPU COMMANDS
UNTIL THEY ARE SERVICED)
HAS OVERFLOWED

PROBLEM COULD BE
AXIS CARD (1010),
CPU CARD (1400),

OR 1030

18.19.1 18.19.2

THE MOVE TRANSFER
PROCESS WAS NOT
COMPLETED
(A COMMUNICATION
FAILURE BETWEEN
AXIS CARD AND CPU)

CHECK
+5V, +12V, & -12V
VOLTAGES FROM %
POWER SUPPLY
SEE CHART 12A

RUN DIAGNOSTICS
ON CPU AND AXIS:

IF ONE AXIS FAILS, REPLACE
THAT AXIS CARD AND RETEST.
IF MULTIPLE CARDS FAIL, REPLACE
1030 OR 1400 AND RETEST

18.20.1 18.20.2 18.20.3

AN UNKNOWN CHECK CONNECTIONS
OR ILLEGAL ; REPLACE
INTERRUPT FAULTY CONNECTION AXIS CARD
HAS OCCURRED CAN CAUSE NOISE

ERROR CODES ERROR MEANING DIAGNOSIS
REPORTED BY AXIS NUMBER PROCEDURES
8-23-95 #
#18 GDXEEECCATREA[L)J?E?_ITET IF THE LSECB IS LIT GoTO
AMPLIFIER o CHECK CABLING HE LSECB IS LIT, CHART 4
FAULT LINE SIGNAL HAS FALLEN AND AMPLIFIER MECHANICAL BIND (ANPLIFIER
BELOW 10V )
18.18.1 18.18.2 18.18.3 18.18.4

18.21 18.21.1 18.21.2 18.21.3
429 FEEDBACK FROM CHECK CHECK
SCALE PORT IS CABLING CHECK BOARDS
BADSCALE OUTSIDE ALLOWABLE > AL NMENT > "IN SCALE 80X
LIMITS TEST SCALE
18.22 18.22.1 18.22.2 18.22.3 18.22.4
423 424, GoTO
#25 #26 FOLLOWING ERROR CHECK CHECK POWER CHART 4A
MOTOR OVERLOAD - EXCEEDS THE USER- OVERLOAD FACTOR AXIS CONTROL
FOLLOWING ERROR > DEFINED OVERLOAD PARAMETER. > Gg;g ggCVRE-I};{;Z >(MOTOR
OVERLOAD FACTOR IS IT TOO LOW? D owER OVERLOAD)
FACTOR
18.23 18.23.1 18.23.2 18.23.3 15204
COULD NOT FIND
#27 MAGNET AFTER
RETURN TAPPING HOLE. R AT
TO MAGNET 5 SECOND TIMEOUT. EED MAY,
TIMEOUT (DURING
RIGID TAPPING)
18.27 18.27.1 18.27.2

70 SECOND TIMEOUT .-
#28 STOP SPINDLE
ORIENTATION DID NOT ORIENT ORIENTATION SPINDLE AND USE DI DS R T
SPEED MAY TO CHECK MAGNET |—f
CALIBRATION DID NOT ARRIVE AT.8TH | | BE TOO LOW JURNING? (TURN SPINDLE AND CHECK
CRROR MAGNET DURING BY HAND) ADJUSTMENT
CALIBRATION
18.28 18.28.1 18.28.2 18.28.4 18.28.5
ORIENTATION MAGNET IS READ BY CPU THROUGH 1060 J10 PIN 8
BUT THE SPINDLE CARD READS IT THROUGH J2.
IF WIRING IS BAD, CPU MAY BE ABLE TO READ MAGNET,
BUT THE SPINDLE CARD MAY NOT BE ABLE TO READ IT.
SPINDLE THIS ERROR IS REPORTED BY PROBLEM COULD BE
CONTROLLER THE CPU NOT THE AXIS CARD VERIFY THAT AN AXIS CARD (NOT
DOES NOT RESPOND IT IS NOT AN ERROR #. ALL AXIS CARDS |——3  NECESSARILY THE
#48 AXIS DATA TRANSFER ARE BLINKING SPINDLE CARD),
(C(:l_JstDS)BE HAS STALLED. THE 1030, OR THE 1400
18.48 18.48.1 18.48.2 18.48.3

Figure 16-29 Error Codes
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— CHART 19
SERIAL PORT COMMUNICATIONS
6-14-95

1S
PROBLEM WITH ALL
COMMUNICATIONS OR

IS
ITASYNTAX SEND FILE

SINGLE
LOOK FOR FILE MUST BE USING TA,1,1

FILE
HIDDEN @ L S SAVED IN A TEXT

CHARACTERS SO CONTROL STOPS
ONLY R SINGLE IN THE FILE ONLY FORMAT TRANSMIT?) AT SYNTAX ERROR
19.1.1 19.1.2 19.1.3 19.1.4

ALL COMMUNICATION

CHECK BAUD RATE LOOK FOR ILLEGAL

AND OTHER COMMUNICATION
PARAMETERS AT MACHINE AND
AT COMPUTER

CHARACTERS BEFORE
THE INITIAL PER CENT
SIGN

19.2 J/ 19.1.3a

VERIFY THAT ALL RS232
CABLES ARE PLUGGED IN
(AT 1030, BACK OF CABINET,
COMPUTER)

CHECK
SWITCH POSITION OF
NULL MODEM,
TRY AGAIN IN OTHER POSITION

IS A
NULL MODEM
BEING USED?

19.4.1

CHECK GROUNDING OF MACHINE.
GROUND MUST BE A CONTINUOUS WIRE
TO THE POWER DISTRIBUTION PANEL
OF THE BUILDING.

GROUND RODS ARE NOT ACCEPTABLE
AS THE PRIMARY GROUNDING METHOD.

19.5 \‘/

THE GROUND WIRE OF
THE RS232 DB25 PLUG
IN THE MAIN CABINET
MUST BE ATTACHED
TO THE CABINET.
PAINT MUST BE REMOVED
FOR GOOD CONTACT.

19.6 \L

IF MACHINE HAS A PHONE MODEM,
MAKE SURE IT IS DISCONNECTED
FROM THE RS232 PORT

DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR

IF MACHINE IS NOT PROPERLY GROUNDED.

THERE MUST BE A CONTINUOUS GROUNDING

CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL

IN THE MACHINE'S DISCONNECT BOX) FROM THE VMC'S
GROUND BUS TO THE GROUND BUS IN THE BUILDING'S
POWER DISTRIBUTION PANEL.

THE COMPUTER BEING USED MUST ALSO BE PROPERLY
GROUNDED (UNLESS IT IS A BATTERY OPERATED LAPTOP).

19.7

PLUG RS232 TEST PLUG
INTO RS232 PORT ON CABINET.
FROM COMMAND MODE,
TYPE "DI", PRESS ENTER,
TYPE"GO 3000", PRESS ENTER,
SELECT THE RS232 TEST.

19.8

MACHINE PASSES DIAGNOSTICS
AND IS NOT AT FAULT IN
COMMUNICATION PROBLEM.

PLUG RS232 CABLE INTO PORT
AND MOVE TEST PLUG
TO COMPUTER END OF CABLE.
RERUN TEST.

DOES
RS232 TEST PASS
WITHOUT

RRORS? A NULL MODEM MIGHT BE NEEDED.

19.9.1 19.9.2 19.9.3

EITHER THE 1030 CARD CABLE MAY BE
OR THE RS232 CABLE DEFECTIVE,
FROM THE 1030 TOO LONG,
TO THE DB25 PLUG OR ROUTED IN A
IS BAD NOISY ENVIRONMENT
19.10 19.9.2a |

\L\’/\l/

IF PROBLEMS PERSIST, GO TO
COMMUNICATIONS TROUBLESHOOTING
SECTION OF MAINTENANCE MANUAL
FOR ADDITIONAL INFORMATION

19.11

Figure 16-30 Serial Port Communications
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SERVO
INDEXER

WILL CHECK FUSE
INDEXER ON BACK OF
POWER-UP? CONTROL BOX

YES

WILL
HEAD MOVE?

CHART 20
FADAL SERVO INDEXER

10-20-95

WITH
MOTOR CABLE
DISCONNECTED,
WILL INDEXER

Mai

OF J11 ON

BLINKING? 1810-0?

s 5V
PULSE LED BIN 1 AND PIN 6
ON 1810-0

ntenance Manual

NO

DOES
DISPLAY

INDICATE
MOTION?

2011 20.1.2
CHECK CHECK FOR
K PR oy CHECK CONNECTIONS OF 120VAC AT
N TOAeRe CONNECTOR 5V REGULATOR PINS 1 &2 OF J1
oRESABLE TO DISPLAY ON POWER SUPPLY | |ON POWER SUPPLY
(1818-0-2) (1810-0-2)
201.2a 20.13a 20.1.4a 2015
CHECK FOR BAD SOLDER JOINTS AT
ALL FOUR VOLTAGE REGULATORS.
CHECK LISTEN CAREFULLY TO UNIT.
DOES VERIFY AR RS IF MOTOR IS TURNING
FEEDRATEPOT > PRAANELCE > AND HEAD IS NOT,
MOTION? IS NOT SET AT 0 ENCOBER GOUNTS) A COUPLER IS LOOSE
INSIDE HEAD.
20.2.2 20.2.3 20.2.4
CHECK VOLTAGES
CHECK FUSES TN SEF NP IF AMPLIFIER IS BLOWN, 1810-0-1 J3
ON MOTOR, : LOOK FOR CAUSE. PIN 1 +5V & PIN 2 GND
ON 1810-0-1 AND ON [ CHECK(SLO(TVVS,\"")ORTED =1 ARE MOTOR LEADS > FIN 5 +12v & PIN 6 COM
1810-0-2 (BT o) FIER SHORTED TO CHASSIS? 18100 It
20.2.1a 20.2.1b 20.2.1c WIRES TO MOTOR ARE PIN 3 +12v
SHIELDED. SHIELD MUST PIN 4 -12V
BE STRIPPED BACK FROM PIN 5&6 GND

CONDUCTOR.

REPLACE

IF MOTOR WAS

MOTOR LEADS
MAY BE REVERSED

20.2.1d

N7

D,

RESET PARAMETERS
TO FACTORY DEFAULTS
(MISC/PARAM/FACSET)

AND RETRY

20.3.2

20

2.1e

N/

CHECK CABLE AND

ICHECK CONNECTORS ON
MOTOR CABLE AND BOX

ENCODER CABLE
OR ENCODER MAY BE BAD:

SOCKET FOR DAMAGED
PINS OR SOCKETS

FOR PUSHED IN OR

DAMAGED

PINS OR SOCKETS

>

DOES
EAD JOG IN BOTHNQ
DIRECTIONS?

20.3.1a

CHECK ALL ENCODER CONNECTIONS.
CHECK FOR CONTINUITY OF ALL ENCODER
LINES FROM ENCODER TO U4 ON 1810-0.
CHECK FOR 5V AT ENCODER.

20

20.3.1b

A BLOWN IG

MOTOR OVERLOAD
OR OVERCURRENT
FAULTS INDICATE

ON AMPLIFIER

BT

IF HEAD MOVES
BUT POSITION DISPLAY
DOESN'T CHANGE
THERE IS AN ENCODER
FEEDBACK PROBLEM

20.4.1

20.4.2

IF AMPLIFIER IS BLOWN,

FIND CAUS

E BEFORE REPLACING.

RESISTANCE ACROSS MOTOR LEADS SHOULD BE 4-6 OHMS.
RESISTANCE FROM MOTOR LEAD TO CHASSIS SHOULD BE INFINITE.
WIRES TO MOTOR ARE SHIELDED. SHIELD MUST BE STRIPPED BACK

FROM CON

DUCTOR.

MOTOR
OVERLOADS?

CHECK BRAKE
AIR LINES

CHECK CABLE

GO TO
PAGE 2 OF
CHART 20

DISCONNECT AND SOCKET IS LOAD
(11S OUTPUT TO HEAD, [ AR > FOR DAMAGED TOO HEAVY?
21S INPUT FROM PINS OR SOCKETS
AIR SUPPLY)
2051 20.5.2 20.5.3 20.5.4

Figure 16-31 Servo Indexer

.2.1f

TRY RUNNING

INDEXER WITH

NO FIXTURING,
AUXILIARY CHUCK,
OR PART

20.5.5

REDUCE
FEEDRATE

20A.5.6

CONSULT FACTORY
ABOUT MOTOR TYPE
JUMPER SETTINGS

20.5.6

March 2003
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ii’iilo'\:ﬁ(:: CHART 20 continued (page 2)
CHART 20 FADAL SERVO INDEXER

10-20-95

ENCODER CABLE
WisPoSIMIoNs, Loses ™\ E® Th FaDAL MAY BE BAD, ENCODER MAY BE
POSITION (MAY ALSO ENCODER TESTER [ R O R N OF %SL'PP'NSC;\‘{SF"‘TMOTOR

MOTOR OVERLOAD) (ENCODER MAY BE BAD) A :

20.6 20.6.1 20.6.2 20.6.3

HEAD ARE HEAD MUST FINISH
MISSES YOU USING YES MOVE BEFORE
START SIMULTANEOUS NEXT START IS SENT.
PULSES? MOVEMENT? ADD DWELL TO VMC
j PROGRAM.
20.7.2

DISCONNECT INDEXER
INTERFACE CABLE

MILL MAY NEED

CHECK COMMUNICATION 0.001uF CAPACITOR

DOES YES

AND RUN PROGRAM PROGRAM RUN BETH RN ot R ! ACROSS FINISH
USING THE PROPERLY? I D! TERMINALS OF
START BUTTON. MILL.
20.71a 20.7.1¢ 20.7.1d
FIRST MAKE SURE CHECK CONNEGCTORS ON ENCODER CABLE
WILL NOT UNIT JOGS IN BOTH MOTOR CABLE AND BOX OR ENCODER
colb SR DIRECTIONS AND FOR PUSHED IN OR MAY BE BAD.
? CORRECTLY DISPLAYS DAMAGED CHECK ALL ENCODER CONNECGTIONS.
POSITION PINS OR SOCKETS CHECK CONTINUITY OF ENCODER LINES.
20.8.1 20.8.2 20.8.3
CHECK N AIR LINE TEST IN MDI CHECK
PARAMETERS SOLID STATE
TO SEE IF BRAKE CONNECTORS | —>3 (M60 BRAKE ON, RELAY (K1) ON
e AR (AIR PRESSURE M61 BRAKE OFF) 1810.02)
SHOULD BE 80 PSl)
20.9.1 20.9.2 20.9.3 20.9.4 J/
AIR SOLENOID PORTS
ARE 1 & 2.
FEED 215 AIR IN.
RATE POT DOES RECALIBRATE 118 AIR OUT TO HEAD.
FEEDRATE POT
NOT RESPOND IN DIAGNOSTICS
PROPERLY? 2095

20.10.1

INSERT DUMMY PLUG
INTO RS232 DB25 CONNECTOR
(PINS 2 & 3 JUMPERED)

CHECK CABLING,
BAUD RATE,
AND PROTOCOL
(INDEXER IS 7 DATA BITS,
EVEN PARITY, 1 STOP BIT)

DOES
RS232 TEST

RUN RS232 TEST WORK?

IN DIAGNOSTICS

20.11.1 20.11.3
INDEXER HAS CTS, DTR, & DSR

JUMPERED INTERNALLY.

CHECK VOLTAGES
1810-0 J11:
PIN 1&2 +5V
PIN 3 +12V
PIN 4 -12V
PIN 5&6 GND

20.11.2a

Figure 16-32 Servo Indexer (Continued)
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CONTINUED
FROM PAGE 1
OF CHART 21

IF BALLSCREW
HAS BEEN REPLACED
A NEW SURVEY
MUST BE DONE

21A1

OVER-
SHOOTING
POSITION?

21A.2

Maintenance Manual

CHART 21 continued (page 2)
POSITIONING PROBLEMS

10-20-95

SURVEYS ARE BALLSCREW DEPENDENT
CHANGING THE BALLSCREW INVALIDATES THE SURVEY

IF OVERSHOOTING OCCURS
WITH A HEAVY PART OR FIXTURE,
BUT DOES NOT OCCUR WITHOUT IT:
USE G51 RO-# WITH A VALUE >1
FOR X AND Y TO LENGTHEN FEED RAMPS

SCALES?

21A.2.1

SURVEY FOR SCALES IS NOT
THE SAME AS SURVEY FOR
RESOLVER. FOR POSITIONING
TO BE CORRECT, SURVEY FOR
RESOLVER MUST BE ENTERED
WHEN SCALES ARE UNPLUGGED
AND SURVEY FOR SCALES MUST
BE ENTERED WHEN SCALES ARE
RECONNECTED.

POWER OFF MACHINE.
DISCONNECT SCALES. |—>
POWER ON MACHINE.

21A.2.3

IF OVERSHOOTING
DOES NOT OCCUR
WITHOUT SCALES
CONTACT FACTORY
ABOUT SOFTWARE
CHANGE

DOES
MACHINE HAVE
SCALES?

21A3
NO

YES

J13 ON 1060 MUST
BE PLUGGED IN
FOR SCALES TO
WORK RELIABLY

DISCONNECT SCALES,
POWER DOWN MACHINE
AND RESTART

DOES
MACHINE

SCALES?

21A.3.1
THE SCALE ERROR INPUT IS ON J13
SO IT IS CRITICAL TO SCALES THAT
J13 BE PLUGGED IN. HOWVER,
POSITIONING ERRORS CAN ALSO
OCCUR WITH RESOLVERS IF J13
IS NOT PLUGGED IN. FOR SCALES
AND RESOLVERS IT IS IMPORTANT

21A.3.2

INTERLOCKS FUNCTION PROPERLY
RECORDS.

SURVEY FOR SCALES IS NOT THE SAME AS
SURVEY FOR RESOLVER. FOR POSITIONING
TO BE CORRECT, SURVEY FOR RESOLVER
MUST BE ENTERED WHEN SCALES ARE
UNPLUGGED AND SURVEY FOR SCALES
MUST BE ENTERED WHEN SCALES ARE
RECONNECTED.

THAT J13 BE PLUGGED IN AND DOOR SURVEY FOR SCALES AND SURVEY FOR
RESOLVER CAN BE FOUND IN MACHINE

21A.3.3

IS PART
SLIPPING IN
FIXTURE OR
IS FIXTURE
MOVING?

21A.4

21A.5

POWER OFF
MACHINE AND
INSPECT WIRING

21A.6 \b

CHECK FOR LOOSE
OR BROKEN WIRES
OR BAD CRIMPS

21A.7 \L

TEST ALL
GOLD COAX
CONNECTORS
USING ST44
SERVICE TOOL

21A.8

CONTINUED
ON PAGE 3
OF CHART 21

ENSURE THAT PART
AND FIXTURE
ARE ADEQUATELY
SECURED

21A.4.1

DOES

NOT USING
DNC?

THE MACHINE Sonsuet
ISPOSITION WHEN NN

COMMUNICATIONS

TRY DNCX,

SHORTEN THE CABLE,

USE A SLOWER BAUD RATE,

TRY ANOTHER COMPUTER AND CABLE

21A.5.2

21A.5.3

21A.2.4

GO TO
CHART 22
SCALES

Figure 16-33 Positioning Problems

March 2003
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CONTINUED CHART 21 continued (page 3)
FROM PAGE 2 POSITIONING PROBLEMS

OF CHART 21 10-20-95

CHECK RESOLVER
CONNECTORS AT
MOTORS

21B.1

CHECK LEVEL
AND TRAM

21B.2

CHECK FOR
BROKEN OR LOOSE
RESOLVER
COUPLINGS

2183\,

CHECK
BALLSCREW
ALIGNMENT

21B.4 \[/

USE CLAMP-ON
AMMETER TO CHECK
EACH AXIS.

AMP DRAWS MUST BE
IN SPEC AND CONSISTENT

21B.5 \[/

CHECK STRAP
ADJUSTMENTS
(CHECK AMP DRAWS
AGAIN AFTER
ADJUSTING STRAPS)

1S INSPECT PART
POSITIONING YES ON MACHINE DOES PART YES CLAMPING MAY BE OFF-MACHINE
ERROR REVEALED BY BEFORE REMOVING INSPECT GOOD DISTORTING PART MEASURING MAY BE
CLAMPS OR ON MACHINE? OUT OF CALIBRATION
RELEASING VISE
21B.7.1 21B.7.2 21B.7.3 21B.7.4

WHEN MATERIAL IS CUT THE
STRESSES IN THE MATERIAL
CHANGE SO THE DIMENSIONS
MAY MOVE WHEN IT IS UNCLAMPED. | THERMAL CHANGES
BETWEEN MACHINING

SINGLE STEP THRU AND INSPECTION MAY

THE PROGRAM TO BE AFFECTING PART
FIND POSSIBLE

PROGRAMMING ERRORS

218.8 \\

HAVE AN APPLICATION
ENGINEER REVIEW
THE PROGRAM AND

FIXTURING

21B.7.5

21B.9

YES TRY RESETTING

THERMAL EXPANSION ) HOME AT REGULAR | THERMAL GROWTH IS A NATURAL EFFECT OF HIGH SPEED MACHINING.
MAY BE THE PROBLEM INTERVALS IT CAN BE LIMITED, BUT NOT TOTALLY ELIMINATED. IT OCCURS IN THE
BALLSCREWS, THE HEAD, THE SPINDLE, AND EVEN THE COLUMN, SADDLE
AND TABLE WHEN THERE ARE TEMPERATURE SWINGS.

ARE ALL
POSITIONS
CHANGING?

21B.10 21B.10.1 21B.10.2

INSPECT AND FLUSH
THE LUBE SYSTEM.
VERIFY ENTIRE SYSTEM
IS WORKING PROPERLY

21B.11

Figure 16-34 Positioning Problems
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SCALE PROBLEMS

CHART 22
SCALE PROBLEMS

Maintenance Manual

SCALE PROBLEMS CAN SHOW UP AS SCALE ERRORS (AN ERROR CODE),
MISPOSITIONING, REPEATABILITY PROBLEMS, ROUNDNESS PROBLEMS
OR UNEXPECTED POSITION SHIFTS

IS IT
AN ERROR
MESSAGE?

SCALE
ERROR MESSAGE?
(AND LED IN SCALE
BOX LIT)

22.2

10-20-95

CONSULT
CHART 18
ERROR CODES

YES,

NOT

WILL
SCALE BOARD
RESET?

NO, OR

DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR IF MACHINE IS NOT PROPERLY GROUNDED

THERE MUST BE A CONTINUOUS GROUNDING CONDUCTOR (AS SPECIFIED ON THE GROUNDING LABEL
IN THE MACHINE'S DISCONNECT BOX) FROM THE VMC'S GROUND BUS TO THE GROUND BUS IN THE
BUILDING'S POWER DISTRIBUTION PANEL.

AND

ERROR IS

EASILY

RECREATED

CONNECT
SCALE ENCODER
TESTER (ST40)
BETWEEN SCALE
BOX AND AXIS CARD

22.2.2
ERROR REOCCURS EASILY

A

SWITCH
EXE BOARDS
IN SCALE BOX

22.2.1a

ERROR EXE

CONTINUED
ON PAGE 2
COLUMN 2
OF CHART 22

22.2.1c

IS 1T
A POSITIONING
PROBLEM?

POWER OFF MACHINE.

DISCONNECT SCALE
FROM 1010 CARD.
POWER ON MACHINE.

22.3

UNPLUGGED

RECORDS.

CONTINUED
ON PAGE 2
COLUMN 1
OF CHART 22

22.4

22.3.1

OSURVEY FOR SCALES IS NOT THE SAME AS
SURVEY FOR RESOLVER. FOR POSITIONING
TO BE CORRECT, SURVEY FOR RESOLVER
MUST BE ENTERED WHEN SCALES ARE

AND SURVEY FOR SCALES

MUST BE ENTERED WHEN SCALES ARE

RECONNECTED.

SURVEY FOR SCALES AND SURVEY FOR
RESOLVER CAN BE FOUND IN MACHINE

Figure 16-35 Scale Problems

STAYS wiTH N\BOARD

REPLACE
EXE BOARD

22.2.1b.1

22.3.2

PO

22.3.2a

PROBLEM GO
AWAY WITH
O SCALES?,

SCALE PROBLEM.
GO TO CHART 21

PROBLEMS

DOES

NOT A

SITIONING

YES

RECONNECT SCALES
ALSO J13 ON 1060
(SCALE ERROR LINE)
MUST BE
PLUGGED IN)

22.3.3
REMEMBER TO RE-ENTER THE
SURVEY FOR SCALES.

NO
COLD STARTS
TO CORRECT
POSITION?

IF Y-AXIS, THE
SCALE MOUNTING
MAY BE DEFLECTED
BY SCALE CABLE

22.3.42 J/

VERIFY SCALE CABLING
IS CORRECT AND
PLUGGED INTO
CORRECT INPUT OF
1010 CARD (J6)

22.3.4b J/

VERIFY THAT
SURVEY IS CORRECT
FOR SCALE

22.3.4c

CONTINUED
ON PAGE 2

COLUMN 5

OF CHART 22

22.3.4d

ZERO OFFSET
IN SV FOR AXIS
MAY BE
SET WRONG

22.3.5\\/

RUN AN
EXTERNAL
CABLE TO

THE SCALES

2236 \L

USE
SCALE TESTER
(1710-0) OR
ENCODER
TESTER (ST40)
AND CHECK
FOR INDEX
FROM SCALES

22.3.7

SURVEY FOR SCALES

IS NOT THE SAME AS
SURVEY FOR RESOLVER
FEEDBACK.
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CONTINUED CONTINUED ! CONTINUED
FROM PAGE 1 FROM PAGE 1 CHART 22 continued (page 2) FROM PAGE 1
COLUMN 1 COLUMN 2 COLUMN 5
OF CHART 22 OF CHART 22 SCALE PROBLEMS OF CHART 22
10-20-95
2241 22A.2 22A.3
CONNECT
SCALE ENCODER
POWER DOWN TESTER (ST40)
MACHINE BETWEEN SCALE
AND DISCONNECT BOX AND AXIS CARD
SCALES FROM
AXIS CARDS 22A.31
22A.2.1 SWAP A
KNOWN GOOD
PUT X SCALE CABLE CABLE BETWEEN
INTO Y JACK OF SCALE BOX
SCALE BOX, ETC AND AXIS CARD
» ETC. AND RETEST
22A.3.2
POWER ON MACHINE 22A32a
EXE 22A3.3
ERROR \_BOARD REPLACE
STAYS WITH 1580-1A BOARD
EXE BOARD OR (SCALE BOX
REPLACE
?
SCALE? MOTHERBOARD) REPLACE
22A.2.3 N
22A.2.3a 22A.3. oA
SCALE CABLE MAY CHECK
BE DAMAGED. GIBS AND
RUN A NEW CABLE STRAPS
OUTSIDE OF MACHINE 2A35)
T
GO TO
22A.2.4 CHART 21
POSITIONING,
CHART 5
CHEGK DISCONNECT READER HEAD REPEATABILITY
ERROR AL ol FROM BRACKET AND
STILL OCCURS? il = INSTALL SHIPPING MOUNTS
(LED LITES) IV tdred ON READER HEAD. 22A.3.6
MOVE HEAD BY HAND.
22A.2.5 22A.2.5a 22A.2.5b
CABLE DAMAGED, SCALE 1S GOOD.
REPLACE STILL OGCURSN_NO
T v PROBLEM IS ALIGNMENT
RETURN BAD CABLE LSOAE M OF SCALE OR
TO FADAL FOR Y aNDe OF READER HEAD
FAILURE ANALYSIS ) AND BRACKET
oA 26 22A.2.5¢ 22A.2.50.1
REPLACE ALE WHEN SCALE IS REPLACED
VES CONSULT FACTORY CE SC. A NEW SURVEY MUST BE DONE.
ABOUT AXIS
OVERSHOOTING? »>——1  4BOUT AXIS T
UPDATE 2
22A1.1 22A1.1a
NO
DOES IT
CHECK MECHANICAL
cAVITATION \ES GO AWAY WHEN ADJUSTMENT CHECK BACKLASH BACKLASH BACKLASH
SCALES ARE =~ WITH SCALES
OR VIBRATION? DISCONNECTED? OF GIBS DISCONNECTED MUST BE
? AND STRAPS : CORRECTED.
22A.1.2
o 22A1.2a 22A1.2b 22A1.20 22A1.2¢

CROSSOVER
PROBLEM?
(BUMP AT
QUADRANTS)

CONSULT
FACTORY

22A1.3a 22A.1.2a.1
22A.1.3

Figure 16-36 Scale Problems (Continued)
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RIGID TAP

TAPPED HOLE
IS BAD (NO GO)?

TAP
BREAKS?

23.2

Maintenance Manual

CHART 23
RIGID TAP

10-20-95

IF MACHINE IS
THERE MUST B

GAGE BEING USED?

IS THE PROPER GRADE
OF TAP BEING USED?

IS THE CORRECT GO/NOGO

BUS IN THE BU

DIFFICULT TO DIAGNOSE PROBLEMS CAN OCCUR

CONDUCTOR (AS SPECIFIED ON THE GROUNDING
LABEL IN THE MACHINE'S DISCONNECT BOX)
FROM THE VMC'S GROUND BUS TO THE GROUND

NOT PROPERLY GROUNDED
E A CONTINUOUS GROUNDING

ILDING'S POWER DISTRIBUTION PANEL

23.1.1

A CLASS 3 HOLE IS USUALLY
TAPPED WITH A GH-1 TAP
PITCH DIAMETER OF TAP INCREASES
0.0005" FOR EVERY GH NUMBER

TAP MUST BE
2 FLUTE SPIRAL POINT
(OR ROLL POINT)
IF LESS THAN 5/16"

IS THE DRILLED IS COOLANT AND/OR
THE CORRECT TYPE

o
SIZE FOR THE TAP? AND MIXTURE?

HOLE THE CORRECT ; TAPPING COMPOUND

RUN RIGID TAP TEST
AS DESCRIBED IN
MAINTENANCE MANUAL

23.2.1

23.2.2 23.2.3

23.2.4

FAILS
RIGID TAP

YES

BEFORE DOING RIGID TAP TEST,
Z-AXIS GAIN AND BACKLASH MUST BE
VERIFIED AND/OR ADJUSTED AS DESCRIBED

IN MAINTENANCE MANUAL

INDICATOR
OVERSHOOTS AT

TEST?

BUT TAPPED
HOLES ARE NOT
GOOD?

NO

SPINDLE
MOTOR
SHAKES?

STARTS OR
REVERSES?

23.6

TOP OF TAPPING
CYCLE?

23.3.1

THIS IS IRRELEVANT.
TAP IS NOT IN THE

HOLE AT THE TOP OF
THE TAPPING CYCLE.

23.3.2

BELTS MAY BE SLIPPING
DURING ACTUAL TAPPING.
CHECK BELT TENSION
AND IDLER ASSEMBLY.

CHECK FOR OIL OR
COOLANT ON BELTS

OR EXCESSIVE AIR IN
HYDRAULIC HI/LO ACTUATOR.

23.4.1 \/

IS THE CORRECT
GO/NOGO GAGE
BEING USED?

POSITIVE
INDICATOR

23.4.2 \|/

READING WHILE

IS THE CORRECT GRADE
OF TAP BEING USED?

A CLASS 3 HOLE IS USUALLY
TAPPED WITH A GH-1 TAP
PITCH DIAMETER OF TAP INCREASES
0.0005" FOR EVERY GH NUMBER.

23.4.3 \/

NEGATIVE

TAP MUST BE

(OR ROLL POINT)
IF LESS THAN 5/16"

2 FLUTE SPIRAL POINT

INDICATOR
READING WHILE
MOVING

23.4.4

IS THE DRILL THE
CORRECT SIZE?

23.4.5

23.3c.1

INDICATOR
READING MOVING
UP DOES NOT MATCH

IS COOLANT AND/OR

TAPPING COMPOUND

THE CORRECT TYPE
AND MIXTURE?

READING MOVING

23.3d.1

23.4.6

HAS ZERO OFFSET

CONSULT FACTORY

BEEN SET IN % APPLICATION
INVERTER? ENGINEER
23.4.7 23.4.8

CONSULT FACTORY
SERVICE DEPT.
ABOUT POSSIBILITY OF
ENCODER RUNOUT
AND INSTALLING
SOLID MOTOR MOUNTS

23.5.1

CHECK RIGID TAP
PARAMETERS IN SETP
(ESPECIALLY RAMP)

23.6.1

>

GO TO
CHART 3
SPINDLE
DRIVER

23.5.2

ADJUST RAMP
IN SETP

23.3a.2

SPINDLE IS TURNING
TOO FAST,
DECREASE THE
GAIN PARAMETER
IN SETP

23.3b.2

SPINDLE IS TURNING
TOO SLOW,
INCREASE THE
GAIN PARAMETER
IN SETP

23.3c.2

REMOVE INDICATOR.
DO A 10 INCH RIGID TAP.
CHECK FOLLOWING ERROR
ON Z-AXIS UP AND DOWN.

IS Z-AXIS BALANCED?

23.3d.2 \L

CHECK FOLLOWING
ERROR ON C-AXIS
UP AND DOWN.
IS IT THE SAME?

23.3d.3 J/

BELTS MAY BE SLIPPING.
CHECK BELT TENSION
AND IDLER ASSEMBLY.

CHECK FOR OIL OR

COOLANT ON BELTS

OR EXCESSIVE AIR IN
HYDRAULIC HI/LO ACTUATOR.

23.3d.4

CHECK +5V,+12V,-12V.
ALSO SET METER FOR VAC
AND CHECK FOR AC RIPPLE
ON +5V, +12V AND -12V DC
(0.015VAC RIPPLE MAX ON +/-12V,

0.005VAC RIPPLE MAX ON +5V)

CONSULT FACTORY

SERVICE DEPT.

23.3d.5

23.7

Figure 16-37 Rigid Tap
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DOES NOT

241

DOES NOT
RELEASE?

RELEASES

CNC IS
HUNG UP?

NO

M-FUNCTION

ACTIVATE?

M-FUNCTION

M-FUNCTION

Maintenance Manual

CHART 24
M-FUNCTION

9-19-95

THIS CHART COVERS M-FUNCTIONS CONTROLLED THROUGH THE 1050 BOARD.
M0-19, M30-M49, M60-69, AND M90-99 ARE SPECIFIC FUNCTIONS THAT ARE
CONTROLLED THROUGH THE 1040 BOARD OR AXIS CARDS

THEY ARE NOT COVERED HERE..

M-FUNCTION SETTINGS AND TERMINALS ARE LISTED IN CHAPTER 7 OF THE
MAINTENANCE MANUAL. BE SURE YOU ARE USING THE TABLE FOR THE 1050
BOARD YOU HAVE

CHECK DECADE
SELECTION
JUMPERS/SWITCHES
ON 1050 BOARD

1050-3A DECADES
DECADE A - M20-29
DECADE B - M80-89

OR B) WHICH ANY NUMBER IN

THAT DECADE WILL ACTIVATE
\I/ g

24.1.1
B

WITH USER DEVICE ATTACHED
MEASURE VOLTAGE
ACROSS APPROPRIATE
TERMINALS OF TB1 OR TB2

NI

1050-3A HAS 2 M-FUNCTIONS (A

1050-0 DECADE SELECTION
DO NOT SET 1050-0 FOR DECADES 0,1,3,4,6 OR 9 BECAUSE THESE
DECADES ALREADY HAVE SPECIFIC FUNCTIONS ASSIGNED TO THEM
DO NOT SET DECADE A AND DECADE B TO THE SAME VALUE.
THE ACTIVE DECADES ON THE 1050-0 ARE ASSIGNED USING DIP
SWITCHES LABELED A1, A2, A3, A4, B1, B2, B3, AND B4.
TO SET DECADE A FOR
M20-29: A1-CLOSED, A2-OPEN,  A4-CLOSED, A8-CLOSED.
M50-59: A1-OPEN, A2-CLOSED, A4-OPEN, A8-CLOSED
M70-79: A1-OPEN,  A2-OPEN, A4-OPEN, A8-CLOSED.
M80-89: A1-CLOSED, A2-CLOSED, A4-CLOSED, A8-OPEN.
FOR DECADE B, USE SWITCHES B1, B2, B4, B8.

ON 1060 WHILE
M-FUNCTION IS ACTIVATED.

DID RELAY

CONTACTS

ARE YOU SURE?
RELAYS PROVIDE A
CONTACT CLOSURE,

NOT A VOLTAGE.

VOLTAGE OR CURRENT
THROUGH RELAY CONTACTS
MUST BE SUPPLIED BY
USER DEVICE.

24.1.3a l

M-FUNCTION TERMINALS
UNITS DECADE
DIGIT A B
TB1 TB2
0 * 7+ 13 11+ 10-
1050 BOARD 1 9 15 13 12
YES IS ACTIVATING 2 2 4 19 20
M-FUNCTION. 3 5 6 14 1
(VOLTAGE ACROSS CHECK CABLING g 13 ;g 162 135
TERMINALS WILL BE 0 AND USER DEVICE. FO SO
WHEN CONTACTS CLOSE) 7 17 18 9 8
24.1.4 8 13 7 6
9 14 5 4
* FOR 1050-3A (POLARITY
IMPORTANT FOR BOARDS
CHECK SETTINGS USING OPTO-ISOLATORS)
OF 1A 2A OR 1B 2B

DIP SWITCHES
ON 1050 BOARD

24.1.5 USER DEVICE AND

M-FUNCTION BOARD
MUST BE SET FOR

THE SAME PROTOCOL.

CHECK VOLTAGE AT
CHECK SETTINGS

OF 1A 2A OR 1B 2B
DIP SWITCHES
ON 1050 BOARD

SHOULD BE 5V WHEN RELE
0V WHEN CLOSED.

—>

TB3-2 (M-FUNCTION RESET) ON 1060.

RESET MUST BE RELEASED BEFORE
NEXT M-FUNCTION OCCURS.

DISCONNECT USER
> DEVICE FROM 1060
TB1/TB2 AND TB3

ASED,

24.2.1 USER DEVICE AND
M-FUNCTION BOARD
MUST BE SET FOR

THE SAME PROTOCOL

24.2.2

ALL M-FUNCTIONS ON THE 1050
SHARE THE SAME RESET LINE.

24.23 \L

CONNECT OHM METER OR
SPINDLE/M-FUNCTION TESTER (ST03)
TO SELECTED M-FUNCTION
TERMINALS OF TB1 OR TB2.

24.2.4 \‘/

RELAY ACTION/ RESET CONDITION DIP SWITCHES
THE RELAY ACTION AND RESET CONDITIONS ARE SELECTED BY DIP SWITCHES
LABELED 1A,2A,1B,2B, WHERE A AND B ARE THE DECADES

ON THE 1050-0 A THIRD DIGIT INDICATES THE M-FUNCTION WITHIN THE DECADE.

FOR DECADE A, THE SETTINGS ARE
1A-OPEN 2A-OPEN = RELAY GIVES A 0.1 SEC PULSE,
CNC PROCEEDS AFTER PULSE.
= RELAY GIVES A 0.1 SEC PULSE,
CNC PROCEEDS AFTER RESET RELEASE.
2A-CLOSED = RELAY HELD UNTIL RESET CLOSES,
CNC PROCEEDS AFTER RESET RELEASE.
1A-CLOSED 2A-CLOSED = RELAY HELD UNTIL RESET CLOSES AND IS RELEASE
CNC PROCEEDS AFTER RESET RELEASE.
FOR DECADE B, THE DIP SWITCHES ARE 1B AND 2B
FOR M-FUNCTION 9 OF DECADE A (e.g. M29) ON THE 1050-0, THE DIP SWITCHES
WOULD BE 1A9 AND 2A9
USUALLY THE SETTINGS ARE FOR A 0.1SEC PULSE AND THE CNC PROCEEDS
AFTER RESET RELEASE: SO THE SETTINGS WOULD BE 1A-CLOSED, 2A-OPEN,
1B-CLOSED, 2B-OPEN.

1A-CLOSED 2A-OPEN

1A-OPEN

EXECUTE M-FUNCTION
FROM MDI.

RELAY TERMINALS
SHOULD CLOSE. *
(OHMMETER WILL SHOW 0 OHM
OR ST03 LED WILL LIGHT)

24.2.5

* RELAY TERMINALS WILL CLOSE

OR CLOSE FOR 0.1 SEC. AND THEN OPEN
D, DEPENDING ON THE OPTION SELECTED
BY THE DIP SWITCHES.

SHORT TB3-2 (RESET) TO TB3-1.
(OR PRESS BUTTON ON ST03)
RELAY WILL OPEN AND
CNC WILL PROCEED

ACCORDING TO THE OPTION
SELECTED BY THE DIP SWITCHES.

2426 $/ CNC WILL NOT PROCEED UNTIL

CONDITION FOR RESET IS SATISFIED.
IF 1050 BOARD OPERATES CORRECTLY
DISCONNECTED FROM USER DEVICE,
REFER TO CHAPTER 7 OF
MAINTENANCE MANUAL AND
MANUAL FOR USER DEVICE FOR
PROPER CONFIGURATIONS.

Figure 16-38 M-Function

2427 d/ \L

CONSULT FACTORY
SERVICE DEPT.

24.3
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INDEXER WIRING DIAGRAM

10-20-95
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Figure 16-39 Indexer Wiring Diagram
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9-PIN CONNECTOR TO
ENCODER ON MOTOR

MOTOR 19-PIN CONNECTOR ON MOTOR CABLE
— - WHITE
/ ; 5 N GRAY
14 GA. SHIELDED BLACK N\ \ BROWN / \ o
2o o de Qr ] | YELLOW | | %BD i‘
v | | | i
14 GA_GREEN [ 8 >9 10 Q11 512; ‘l I‘ ZiEEN “ [‘ 7 OA
BLUE .
/;7 130 o e {26 \ I ORANGE \ ‘ 22;
14 GA. SHIELDED RED
R 19 \ / VIOLET \ / 408
MOTOR WIRES ARE SHIELDED. N — BLACK
SHIELD MUST NOT TOUCH CONDUCTOR!!! - e 330 com
2 +5v.
1D SHELD
4-6-95
8-PIN CONNECTOR TO
MOTOR 19-PIN CONNECTOR ON MOTOR CABLE ENCODER ON MOTOR
— — WHITE
7 g
14 GA. SHIELDED BLACK / \ YELLOW / \ 30 B
a0 0 9% Qg | BROWN | | 40 Br
I B ° 1 \ RED J \ 55 z
14 GA-GREEN ol > 10 ot 912 | GREEN | | 6D z+
{ ! [ BLUE [ | 70 A
135 O | 15 Q36 | ORANGE | I 80 A+
14 GA. SHIELDED RED

SRR AR T s\ ]
~

MOTOR WIRES ARE SHIELDED.
SHIELD MUST NOT TOUCH CONDUCTOR!!!

SHIELD

MOTOR CABLE WIRING FOR VH-65 INDEXER

4-6-95

BULKHEAD CONNECTOR WIRING
FOR CLOCKWISE POSITIVE MOTION

6-20-95

—
o~
WHITE 3

BLACK

GRAY
WHITE

Figure 16-40 Motor Cable Wiring & Bulkhead Connector Wiring
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Figure 16-41 Servo Coolant Wiring
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Figure 16-42 Servo Turret Wiring
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