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Figure 16-1 Quick Checkout Procedure

CHECK DOORS. 
(CE MACHINES 

LIM IT MOVEMENT 
WHEN DO ORS 
ARE OPEN.)  

SEE               
CHART          
NO . 12            

NO  

REPEATABILITY 
PROBLEM? 

IS IT 
A SPINDLE 
PROBLEM? 

IS IT 
A TOOL 

CHANGER 
PROBLEM? 

IS 
POW ER O K? 

IS THERE 
AIR PRESSURE? 

(80 PSI ))  

CHECK FOR 
CHIPS IN 
SPINDLE 

DASHED SYMBOLS 
APPLY TO  CE NORM 

EUROPEAN MACHINES 
ONLY 

CHECK 
MOTOR 

OVERLOAD 
RELAYS 

CHECK 
CIRCUIT 

BREAKERS 
(CE 

MACHINES) 

MAKE SURE 
FEED RATE 

IS NOT 
AT 0% 

CHECK 
EMERGENCY 

STO P 
BUTTON 

CHECK 
PULSE LED's  

ON ALL BO ARDS. 
ARE THEY BLINKING. 

YES 

YES 

YES 

YES 

NO  

NO  

NO  

NO  

NO  

YES 

CHECK  FUSES 
F5, F6,  F7, F8, F19,  F20 

AND CIRCUIT  BREAKERS 
CB1 &  CB2 
ON 1100-2 

CHECK THAT RELAYS 
K5, K6, K33, K11, 
K12, K13, & K14 

ARE FIRMLY SEATED 
ON 1100-2 BOARD 

TOOL DULL? 
OR TOO  LARG E  

A CUT?  

CHECK 
CO LD START 

POSITION 
OF Z  AXIS  

SEE               
CHART           
NO . 6             

CHECK FOR 
FIXTURE 

MOVEMENT 

ADJUST 
POSITION LOO P 

GAIN AND 
FEEDRATE CLO CK 

CHECK  
LEVELNESS 

OF  
MACHINE 

SEE               
CHART           
NO . 2             

SEE               
CHART          
NO . 4            

CO RRECT AIR  
PRESSURE 

CHECK  +5V,  +12V,  -12V,  
AND  110VAC  

AT POW ER SUPPLY (1220)  
(USE O SCILLO SCOPE 

IF AVAILABLE) 

SEE               
CHART           
NO . 3             

CHECK 
TOOL IS 

TIGHT 

SEE               
CHART           
NO . 10            

YES 

NO 

CHART 1 
QUICK CHECKOUT PROCEDURE 

9-20-95 

SEE               
CHART           
NO . 5             

IS IT AN AXIS 
PROBLEM? 

CO NTROL 
PROBLEM? 

KEYBOARD 
PROBLEM? 

YES 

YES 

1.8.1 

1.7 

1.8 

1.6 

1.7.1 1.7.2 

1.6.7 1.6.4 1.6.5 1.6.3 1.6.2 1.6.1 

1.5 1.5.2 1.5.3 

1.4 

1.3 

1.2 .3 

1.4.1 1.4.2 1.4.3 

1.3.5 1.3.6 1.3.4 1.3.3  1.3.2. 

1.4.4 

1.3.7 

1.1 1.1.1 

VERIFY 
PULSE LED's 

ON ALL 
AXIS  BO ARDS 
ARE BLINKING

1.5.1 

VERIFY 
PULSE LED's 

ON ALL 
AXIS  BO ARDS 
ARE BLINKING

1.3.1 

SET METER FOR
VAC AND CHECK FOR 

AC RIPPLE O N 
+5V, +12V AND -12V DC 

(0 .015VAC RIPPLE MAX ON +/-12V,
0.005VAC RIPPLE MAX ON +5V) 

GO TO 
PAGE 2 OF 

CHART 1 

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.

1.2 1.2 .1 
1.2.2 

QUICK CHECKOUT

PROPER AIR PRESSURE AND ADEQ UATE AIR VOLUME IS CRITICAL FOR TOOL CHANGES.  
AIR PRESSURE REGULATOR O N MACHINE MUST BE SET AS LABELED (80-90 PSI AND 
120 PSI F OR TOO L OUT REGULATOR).  AIR SUPPLY TO  MACHINE SHO ULD BE 120 PSI .  
AIR HO SE TO  MACHINE MUST BE 3/8"  AND AS SHO RT AS POSSIBLE.  
AIR DISTRIBUTION PIPE IN BUILDING SHOULD BE A MINIMUM OF 3/4".  
THE PRESSURE DRO P AT THE MACHINE DURING A TOO L CHANG E SHOULD BE A 
MAXIMUM OF 3-5 PSI.
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Figure 16-2 Quick Checkout Procedure (Continued)

N O  

N O  

C H A R T  1  c o n t in u e d  (p a g e  2 )  

Q U IC K  C H E C K O U T  P R O C E D U R E  
9- 2 0 -9 5  

IS  IT  
A  F IN IS H  

P R O B L E M ?  

C H E C K  
B A L A N C E  O F  

A X IS  A M P L IF IE R S  

C H E C K  S I N / C O S
S IG N A L S  U S I N G  

S E R V IC E  T O O L  S T 4 8 .  
A D J U S T  IF  V A R IA N C E  

>  0 . 00 1 V  

S E E
C H A R T  
N O .  1 1  

IS  IT  
A  R O T A R Y  H E A D  

P R O B L E M ?  

S E E  
C H A R T   
13 ,  1 4 .  0 R  1 5  

IS  IT  A  
S E R V O  C O O L A N T  

P R O B L E M ?  

M A K E  S U R E  
P O S IT I O N  O V E R R I D E  

P O T  IS  
C E N T E R E D  

V E R IF Y  
S E R V O  C O O L A N T  

A X IS  IS  S E T  T O  
C O O L A N T  IN  S E T P

S E E  
C H A R T  
N O .  1 6  

IS  IT  A  
R O U N D N E S S  

P R O B L E M ?  

C H E C K  
B A L A N C E  O F  

A X IS  A M P L IF IE R S  

C H E C K  S I N / C O S
S IG N A L S  U S I N G  

S E R V IC E  T O O L  S T 4 8 .  
A D J U S T  IF  V A R IA N C E  

>  0 . 00 1 V  

S E E  
C H A R T  
N O .  1 7  

E R R O R  
C O D E ?  

S E E  
C H A R T  
N O .  1 8  

1A .5 .1  1A .5  

1A .4 .1  1A .4 .2  1A .4 .3  1A .4  

1A .3  

1A .2  1A .2 .1  

1A .3 .1  1A .3 .2  1A .3 .3  

1A .1  1A .1 .1 1A .1 .3  1A .1 .2  

Y E S  

Y E S  

N O  

Y E S  

Y E S  

N O  

S E E  
C H A R T  
N O .  1 9  

V E R IF Y  
B A U D  R A T E  A N D  

C O M M U N IC A T IO N  
P A R A M E T E R S  

V E R IF Y  
C O N N E C T I O N  

O F  R S 2 3 2  C A B L E S  

1A .6  1A .6 .2  1A .6 .3  1A.6.1 

IS  IT  A
C O M M U N IC A T IO N  

P R O B L E M ?  

IS  IT  A N  
IN D E X E R  

P R O B L E M ?  

S E E  
C H A R T  
N O .  2 0  

IS  IT  A  
F A D A L  

IN D E X E R ?  

IS  IT  
A N  M -F U N C T IO N  

P R O B L E M ?  

S E E  
C H A R T  
N O .  2 4  

N O  

N O  

Y E S  

Y E S  

G O  T O  
P A G E  3  O F  

C H A R T  1  

1A .7 .1  

1A .8 .1  

1A .7 .2  

1A .8  
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N O  

Y E S  

N O  

Y E S  

N O  

Y E S  

C O N T IN U E D  
F R O M   
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P A G E  1  
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Figure 16-3 Quick Checkout Procedure (Continued)

YES 

IS IT A 
RIGID TAPPING 

PROBLEM? 

SPINDLE INVERTER 
MUST BE LABELED 
"RIGID TAPPING" 

SPINDLE SOFTWARE 
(IN 1010-S) 
MUST BE 

RIGID TAP 

SEE 
CHART 
NO. 23 

IS IT A 
POSITIONING 

PROBLEM? 

IS IT A 
SCALE 

PROBLEM? 

REMOVE COVER 
FROM SCALE 

BOX ON OUTSIDE 
OF CONTROL BOX 
AND CHECK FOR 

ERROR LED 

SEE 
CHART 
NO. 22 

SEE 
CHART 
NO. 21 

DOES 
MACHINE HAVE 

SCALES? 

CONTINUED 
FROM  

CHART 1 
PAGE 2 

CHART 1 continued (page 3) 

QUICK CHECKOUT PROCEDURE 
9-20-95 

YES 

YES 

YES 

NO 

YES, 
START WITH SCALE CHART 

NO 

NO 

IS IT A 
VIBRATION 
PROBLEM? 

MOVE ONE AXIS 
AT A TIME TO 

DETERMINE  WHICH 
AXIS HAS VIBRATION 

PROBLEM 

CHECK ALIGNMENT OF 
MOTOR MOUNTS

AND 
BALLSCREW MOUNTS 

NO 

FOUNDATION IS IMPORTANT 
MACHINE MUST BE POSITIONED ON 

A SINGLE SLAB OF CONCRETE 
WITHOUT CRACKS 

SEE MAINTENANCE MANUAL 
FOR DETAILS 

CONSULT 
CHART 3,
CHART 22,
CHART 23

1B.4.4 
1B.4.3 1B.4.2 1B.4.1 

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

1B.2.2 1B.2.1 

1B.4 

1B.3 

1B.2 

1B.1 1B.1.1 1B.1.2 
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Figure 16-4 Automatic Tool Changer

NO 

CHECK TURRET 
 FACTOR IN SETP. 

CHECK GENEVA 
 MECHANISM.  

CHECK  TURRET 
 MOTOR WIRING.  

SERVO 

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. 

NO 

NO 

TURRET FACTOR 
IN SETP MUST BE 1 

FOR SERVO TURRET. 

C2 ON 1100-2 MUST 
BE BYPASSED. 

GO TO 
PAGE 2 OF 

CHART 2 

EUROPEAN CE NORM 
MACHINES MUST HAVE 
DOORS CLOSED FOR 

ATC TO WORK PROPERLY 

DID 
SPINDLE 

TURN? 

DID 
SPINDLE 
ORIENT? 

GENEVA 
OR SERVO 
TURRET? 

DID 
TURRET MOVE 
  CORRECTLY? 

GO TO CS POSITION. 
(IF NOT COLD STARTED,

DO A COLD START.)

IN MDI  ENTER  M19 

 CHECK SERVO TURRET MECHANISM 
FOR BINDING OR EXCESSIVE PLAY.  

CHECK TURRET MOTOR W IRING. 

CHECK TURRET MOTOR ENCODER 
AND WIRING. 

EMERGENCY STOP 
MUST BE RELEASED 

AND 
AMPLIFIERS RESET  

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

K12 MUST BE RATED FOR 
3 AMP OUTPUT (BLACK).

PRESS 
TURRET CW 

AND 
TURRET CCW 

TOOL CHANGER 

CHECK 
F19 & K23 
ON 1100-2 

IF TURRET MOVES 
CORRECTLY EXCEPT 

FOR DIRECTION,  
CHANGE DIRECTION 

CONTROL FROM 
TB1-7 TO TB1-5 

ON 1100-2 
(OR VICE VERSA) 

IF TURRET RUNS AWAY: 
 1 .REVERSE MOTOR LEADS, 
 2 .CHECK ENCODER WIRING, 
 3 .REPLACE ENCODER, 
 4 .REPLACE TURRET 
    CONTROL MODULE.

DID 
ORIENTATION 
ARM SW ING 

IN? 

ADJUST 
ORIENTATION 

FACTOR  
IN SETP 

DID 
ORIENTATION 

ARM SW ING 
IN? 

CHECK AIR PRESSURE.  

CHECK AND REPAIR  
ORIENT MECHANISM 

AND AIR LINES. 

CHECK  WIRING. 

TRY KNOW N 
GOOD 1040. 

USE TOOL IN/OUT 
TO INSERT/REMOVE 

TOOL FROM SPINDLE 

DOES 
TOOL IN/OUT 

WORK? 

CHECK AIR PRESSURE 
(80PSI AND 120PSI)
(MAX 3-5 PSI DROP 

DURING TOOL 
CHANGE) 

CHECK 
F20 AND K24 
ON 1100-2. 

MANUALLY ACTIVATE 
DRAWBAR SOLENOID 

AT MAC AIR 
VALVE ASSY.

DOES 
DRAWBAR WORK 
WHEN MANUALLY 

OPERATED?

CHECK AIR 
DELIVERY TO 

DRAWBAR 
CYLINDER.  

CHECK 1040 AND W IRING 
(SEE DRAWING 1002 

AND KEYBOARD 
TROUBLESHOOTING  

DIAGRAM)  

CHART 2 
AUTOMATIC TOOL CHANGER 

10-18-95 

REMOVE TOOL 
FROM SPINDLE 

AND MANUALLY ACTIVATE 
ORIENTATION AIR SOLENOID 

AT MAC AIR VALVE ASSY.

YES 

YES 

YES 

NO 

YES 

NO 

2.2.6 2.2.4 (IF  A TOOL IS IN  
THE SPINDLE,  
HAVE HELPER 
HOLD ONTO IT.)  

2.4.6 

2.4.7  

2.4.8   

2.4.3  

2.6.6 

2.7 

2.6 

2.6.4 

2.6.5 

2.6.5a 

2.4.2a 

2.4.1 2.4 

2.3 

2.2 

2.1 

2.2.2 2.2.1 2.2.3 

CONSULT FACTORY 
SERVICE DEPT. 

ABOUT DIP SWITCH 
SETTINGS FOR 
SPEED AND PID

2.4.10  

IF TURRET AMPLIF IER FUSE IS 
BLOW N OR  OVER-CURRENT 

LED IS ON, CHECK MOTOR 
WIRES FOR SHORT TO CHASSIS.  

(WIRES TO MOTOR 
ARE SHIELDED; 

SHIELD MUST BE STRIPPED 
BACK FROM CONDUCTOR).

CHECK DRAWBAR 
CYLINDER FOR 
BAD SEALS OR 

BROKEN PISTON 

2.2.7 

2.5 

IF VERY HEAVY TOOLS 
ARE UNEVENLY 

DISTRIBUTED,
REDISTRIBUTE TOOLS 

ON TURRET

2.4.9  

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.

   DIP SWITCH SETTINGS 
SPEED         SW 1        SW2 
  FAST          OPEN      OPEN 
  MEDFAST   CLOSED  OPEN 
  MEDSLOW  OPEN      CLOSED 
  SLOW         CLOSED  CLOSED 

MOTOR TYPE: SW3 & SW 4 OPEN 
 CONSULT FACTORY ABOUT OTHER 
 MOTOR SETTINGS. 

2.2.5 

2.4.4  

2.4.5  2.4.2b 

2.4.2 
GENEVA 

GO TO 
CHART 
NO. 3 
SPINDLE 
DRIVER 

2.6.1 2.6.1a 

GO TO 
CHART 
NO. 3 
SPINDLE 
DRIVER 

2.6.2b 

YES 

NO 

YES 

NO 

2.6.3 

2.6.2 2.6.2a 

YES 
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Figure 16-5 Automatic Tool Changer (Continued)

GO TO 
PAGE 3 OF 

CHART 2 

NO  YES 

YES 

CHECK ATC HOME SWITCH. 
CHECK  ATC FAULT SWITCH.  
CHECK CONTROL 
  VOLTAGE AT K14. 

CHECK SLIDE MOTO R 
  & WIRING. 

ARE 
FUSES 

F7, F8,  &  CB1
AND RELAYS K6, 

K13 &  K14 
OKAY? 

CHECK TURRET FACTOR 
FOR GENEVA. 

CHECK ENCODER AND 
ENCODER WIRING  

FOR  SERVO TURRET.

ADJUST 
CO LD START PO SIT ION, 

AND TURRET ALIGNMENT 

TURRET MUST BE 
AT AN EMPTY 

POCKET  
(ADJUST SETTO) 

YES DID 
TOOL CARRIER 

CRASH INTO 
SPINDLE? 

YES 

DID 
ATC SLIDE 

CO ME 
IN? 

RESET CB1 O R 
REPLACE 

F7, F8,  K6,  K13,  K14 
AS NEEDED 

CHECK ATC
ALIG NMENT 

MANUALLY MO VE ATC 
TO EXTENDED POSITION 

(G RASP AND SW ING 
UPPER GENEVA ARM) 

DID 
MECHANISM MOVE 

SMOOTHLY? 

CLEAN,  ADJUST, 
AND LUBRICATE 

MECHANISM 

IS 
TOOL CARRIER 

PROPERLY ALIGNED  
WITH SPINDLE? 

ADJUST 
TURRET ALIG NMENT 

AND/OR 
CO LD START POSIT ION 

RETURN ATC TO 
RETRACTED PO SITION.  

THEN IN MDI  ENTER 
M6T2 

CHECK IF TOOL 
CARRIER IS OUT 

OF POSITIO N 
OR SKEWED 

DUE TO A CRASH 

CHECK SLIDE MOTOR  
BELT TENSION 

AND ADJUSTMENT 
OF G ENEVA SLOT 

CO NTINUED  
FROM 

PAGE 1 OF 
CHART 2 

CHART 2 continued (page 2)

AUTOMATIC TOOL CHANGER 
10-18-95 

(IF  TOOL 2  IS  IN THE 
SPINDLE, USE M6T1.)  

NO  

NO  

YES 

NO 

NO 

2A.5.4 2A.5.3 2A.5.2 

2A .7 

2A .6 2A.6.1 2A .6.3 (SERVO TURRET MUST 
MAKE A  MOVE BEFORE 
TURRET ALIGNMENT  IS  
ADJUSTED.)

2A.6.2 

2A.5.1a

2A.5.1 2A .5 

2A .4 

2A .3 2A .3.1 2A.3.2 (SERVO TURRET MUST 
MAKE A MOVE BEFORE 
TURRET ALIGNMENT  IS  
ADJUSTED.)

2A.3.3 

2A .2.1 2A .2 

2A .1 

REPLACE 
MECHANISM 
IF DAMAGED 

2A.2.2 

CHECK AND ADJUST 
TURRET FACTOR 

(TURRET FACTOR 
MUST BE 1  FOR 

SERVO TURRET.) 

(TURRET FACTOR MUST 
BE 1 FOR SERVO TURRET.)
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Figure 16-6 Automatic Tool Changer (Continued)

AIR  PR E SS U R E MU S T B E 
80  PS I A N D  12 0  P SI
(M AX  3 -5  PS I DR O P 

DU R I NG  TO O L  C H AN G E)  

NO  

YE S 

YE S 

YE S 

YE S 

CO N TIN U E D 
FR O M   

PA G E  2  O F 
CH A R T 2  

G O  B AC K  
TO  S TA R T OF  
CH A R T 2  

CH E C K:                                 
SL IDE  E X TEN D E D  S W ITC H , 
AT C  FA U LT  S W ITC H ,           
D R AW B A R  SW ITC H ,           
SL I DE  M O TO R                     

CH E C K SL IDE  E XT EN D E D  S W ITC H . 
CH E C K AT C FA U LT  S W ITC H .           
CH E C K D R AW B A R SW ITC H .            
CH E C K Z A XIS SE R VO .                     

CH E C K AI R PR E SS U R E 
(8 0  P SI ) AN D  1 20 P SI 

(N OT  TO  EX C EE D  
3-5  P SI  D R O P  D U R IN G  

TO O L  C H A N G E ) 

NO  

NO  

YE S 

NO  

YE S 

NO  

NO  

NO  

YE S 

YE S NO  

DI D  
TU R R ET 
IN D EX ?  

DI D  
TU R R ET 
STO P?  

CH E C K TU R R ET  
FEE D BA C K  SW ITC H  

CH E C K AT C 
SA FE TY SW I TC H  

CH E C K 
Z  A XIS  
SE R VO  

DI D  
Z  A XIS  C O M E  

DO W N ?  

SE E 
TO O L  C H A N G E R  
AD J U STM E NT S 

IN  M AIN T EN A N C E 
MA N U AL  

CH E C K D R AW  BA R  
VA LVE  FU S E F2 0  .

CH E C K K24  A N D  IT S 
CO N TR O L  V OL TA G E . 

CH E C K Z  A XI S 
FO L LO W IN G  

ER R O R  ,  
IS IT  E X CE S SIVE ? 

DI D  
Z  A XIS  G O  

UP ? 

DI D  SL I D E 
PU L L B AC K ?  

CH E C K AT C 
AL IG NM E N T &  
BE LT  TE N SIO N  

CH E C K FU SE S  
F7  &  F8   & C B 1 . 
CH E C K R EL A YS  
K6 , K1 3 , & K 1 4  

ATC  SY ST EM S O K 
EN D  

DI D  
SLID E  M O TO R  

STO P?  

RE P L AC E  
FU SE  
F2 0  

DI D  
Z  A XIS  

G O  U P ?  

IS  
TO O L S TU C K  
IN  S PIN D L E ?  

IS 
DR A W  B A R  

FU SE  O K A Y?  
(F2 0)  

CH E C K AT C 
SL ID E  H O M E 

SW ITC H  

NO  

TO O L  H O L DE R S  
MU S T B E CLE A N . 

CH E C K K24   
AN D  C O N T RO L  

VO L T AG E  TO  K 2 4 

G O  B AC K  
TO  S TA R T O F  
CH A R T 2  

DI D  SP IN D L E  
DR O P T OO L ?   

CH E C K 
CO L D  ST AR T 

PO S IT IO N .

MA KE  S U R E T O O L 
HA S  PR O PE R  
PU LL  S TU D . 

IF  O VE R SH O O T/ 
UN D E R SH O O T 

CH E C K/ AD J U ST   
TU R R ET FAC T O R  

CH E C K 
DR A W B AR  SW I TC H  

(A N D  AD JU ST ME N T) , 
AN D  D R A W BA R  

CY L IN D E R  AS S Y 

IS  
MA C H IN E IN  
A  T AP -T AP  

CY C L E?  

YE S 

NO  NO  YE S 

YE S 

2B .8  

2B .7  

2B .6  

2B .7 .1  2B .7 .2  

2B .5 .1c  2B .5 .1 b  2B .5 .1 a  

2B .5  2B .5 .1  
2B .5 .2  2B .5 .3  2B .5 .4  

2B .5 .5  

2B .4 .2  2B .4 .1  2B .4  

2B .3  
2B .3 .2  2B .3 .1  2B .3 .3  

2B .2 .1  
2B .2  

2B .1 .1 a  
2B .1 .3 a

2B .1 .2a  

2B .1  2B .1 .1  2B .1 .2  2B .1 .3  

2B .1 .6  

2B .1 .5  

2B .1 .4  

CH E C K 
AD J U STM E NT  O F 

G EN E VA  S L O T 

2B .6 .2  2B .6 .1  

(T U RR E T FA C TO R  
MU S T B E 1  FO R  
SE RV O  TU R RE T.)

C H A R T  2  co nt inu ed  (p age  3 )

A U T O M A T IC  T O O L  C H A N G E R  
10-18 -95  

PR O P ER  AIR  PR E SS U R E AN D  A D EQ U ATE  A IR  V O LU M E IS C RI TIC A L  FO R  TOO L  C HA N G E S.  
AIR  PR E SS U R E RE G U LA TO R  O N  MA C H IN E  M US T BE  S ET AS  L A BE L ED  (8 0 -9 0 PS I A N D  
12 0  PS I F O R  TO O L  O U T R EG U L A TO R ) .  AIR  SU P PL Y  TO  MA C H IN E  S HO U L D BE  1 2 0  P SI .  
AIR  HO SE  TO  M AC H IN E  M US T BE  3 /8 "   AN D  A S  S HO R T A S PO S S IBL E .  
AIR  DI ST RIBU T IO N  P IP E IN  B UI LD IN G  S H O U L D  B E A M IN IM U M  O F 3/ 4 ".   
TH E PR E SS U R E DR O P A T TH E MA C H IN E D UR IN G  A  TO O L  C H AN G E S H OU LD  B E A 
MA XI MU M  O F 3 -5  P S I.
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Figure 16-7 Spindle Driver

YES 

NO 

YES 

SPINDLE 
RUNS IN ONE 

DIRECTION 
ONLY?

SPINDLE 
RUNS WITH 

BATTERY 
BOX? 

SPINDLE 
TAKES A LONG 

TIME TO 
STOP? 

NO NO 

YES 

YES 

NO 

YES 

YES 

NO 

CHECK ERROR MESSAGES 
ON INVERTER DISPLAY 

(MITSUBISHI INVERTERS 
REQUIRE INSTALLATION 

OF PARAMETER UNIT) 

CORRECT FAULT  
AND RESET INVERTER 

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

MOTOR 
TURNS BUT 

SPINDLE DOES 
NOT OR 
SLIPS? 

CHECK ERROR MESSAGES 
ON INVERTER DISPLAY 

(MITSUBISHI INVERTERS 
REQUIRE INSTALLATION 

OF PARAMETER UNIT) 

AFTER FAULT IS CORRECTED 
PRESS RESET ON INVERTER 

ON 1100-2:           
CHECK F1 & F3. 

CHECK K7,  K9,  
K3, & K4. 

DASHED SYMBOLS 
APPLY TO CE NORM 

EUROPEAN MACHINES 
ONLY 

SPINDLE DRIVER 

CHECK 
AND RESET 
CE CIRCUIT 
BREAKERS 

A12, B12, C12 

CHECK 
AND RESET 
OVERLOAD 

RELAY 

DOES 
SPINDLE 

RUN? 

VERIFY LED ON 
SPINDLE 1010 

(SLOT 14) 
IS BLINKING 

CHECK 
F3, K9, & K4 
ON 1100-2 

CHECK REGEN 
RESISTOR OR 

EXTERNAL BRAKE 

CHECK FOR 
LOOSE WIRES 

OR TERMINALS 
*

YES 

NO 

CHECK/ADJUST 
J1 CONNECTOR * 

ON SPINDLE CARD 

CHECK 
SPINDLE 

ENCODER  
WITH ENCODER 

TESTER 

NO 

USE OHM METER 
TO CHECK 

REGEN RESISTOR 
(CHECK DRAWING 
1002 FOR VALUE) 

CHECK MOTOR WITH 
OHMMETER 

LEG TO LEG 
ABOUT 0.6 OHM .
LEG TO GND O.L. 

 RUNS 
 3 SECONDS 
AND STOPS? 
(ERROR #8) 

CHECK SPINDLE 
HALL EFFECT SWITCH  

AND WIRING 
(USE DI DS TO SEE IF 

SWITCH IS BEING READ)

VERIFY THAT 
1010S/J1, J2, & J3 * 
AND 1100-1/J2 & J3 
ARE PLUGGED IN  

IF SPINDLE STILL 
DOES NOT RUN, 

CHECK FUSES IN INVERTER, 
THEN TEST INVERTER 
USING BATTERY BOX 
(SERVICE TOOL ST03) 

CHECK  
3-PHASE AC 
POWER TO 
INVERTER 

CHECK FOR VOLTAGE 
AT OVERLOAD RELAY 
TO DECIDE IF MOTOR 
OR INVERTER IS BAD 

CHART 3 
SPINDLE DRIVER 

10-20-95 

INSPECT 
HI/LOW RANGE 

MECHANISM 

CHECK 
AIR PRESSURE 

(SHOULD BE 
80-90 PSI ) 

WILL 
SPINDLE TURN 

BY HAND? 

CHECK 
BELTS 

SPINDLE 
MAY BE 
FROZEN 

YES 

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

IS 
SPINDLE POT 

AT 0? 

CHANGE 
SPINDLE 

POT 
SETTING 

YES 

NO 

SPINDLE 
SPEED 

VARIES? 

NO 

CHECK 
AIR 

PRESSURE 
(80-90 PSI)  

3.5.1 

3.7 

3.6 3.6.1 3.6.2 

3.7.2 3.7.1 
3.2.1b.11 

3.2.1b.10 
3.2.1b.9 

3.2.1b.8 

3.7.3 

3.5.2 

3.2.1b.7 

3.2.1b.6 

3.2.1b.5 

3.4.3 3.4.1 

3.5 

3.3 3.3.1 

3.4 

3.2.1b 3.2.1b.1 3.2.1b.2 3.2.1b.3 3.2.1b.4 

3.2.3 3.2.2 3.2.1 3.2 

3.2.1a 3.2.1a.1 

3.1 

3.8 

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.  

   PERFORMANCE  SUFFERS (BUT NOT OBVIOUSLY).

CHECK FUSES 
IN INVERTER 

3.6.3 

CONSULT FACTORY 
SERVICE DEPT. 

BEFORE REPLACING 
MOTOR OR 
INVERTER 

3.2.1b.12 

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.

INSPECT BELTS 
AND BELT TENSION 

DO NOT OVERTIGHTEN 
BELTS 

3.4.2 

SPINDLE CARD 
MAY BE BAD. 

SWAP IN KNOWN 
GOOD 1010-S 

CONTINUED 
ON PAGE 2 

SPINDLE DRIVER
(CHART 3) 
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Figure 16-8 Spindle Driver (Continued)

NO 

NO 

NO 

NO 

SPINDLE 
MOTOR 

SHAKES?  

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

TO STOP) 

DOES 
SPINDLE MOTOR 

SHAKE WHILE 
COASTING?

CONSULT FACTORY 
SERVICE DEPT. 

ABOUT BALANCING 
SPINDLE MOTOR 

SPINDLE 
IDLERS WILL NOT 

SWITCH? 

CHECK SPINDLE 
TYPE IN SETP 

(CPU WILL NOT SWITCH 
IDLERS IF IT IS NOT A 

HI/LOW SPINDLE TYPE) 

USE DI DS TO CHECK 
HALL SWITCHES 

(IDLER WILL NOT SWITCH 
UNLESS OTHER IDLER IS IN 

01=OUT  00=IN)

CHECK 0-5V SWITCHING 
AT K27 AND K10 ON 1100-1 

(5V PULL-UP IS SUPPLIED 
THRU THE RELAY, 

SO RELAY MUST BE IN PLACE) 

ORIENTATION 
FAILURE? 

USE DI DS 
TO CHECK 

ORIENTATION 
MAGNET 

BUZZ WIRING 
FROM 

1060 J10-8 
TO 

SLOT 14 J2 

"BAD 
ENCODER" ON 
BALDOR-SWEO 

INVERTER?

CHECK THAT
TERMINALS ON 

GREEN CONNECTOR 
ON INVERTER ARE TIGHT 
AND CLAMPED ON WIRE 

(NOT INSULATION) 

USE ENCODER TESTER 
TO TEST AT EACH 

CONNECTOR FROM 
ENCODER TO INVERTER 

CONTINUED 
FROM  PAGE 1 

SPINDLE DRIVER 
(CHART 3) 

YES 

YES 

NO 

YES 

YES 

NO 

YES 

3A.4.2 3A.4.3 3A.4.1 3A.4 

3A.1.3 3A.1.2 3A.1.1 3A.1 

3A.2 

3A.3.2 3A.3.1 3A.3 

3A.2.1 3A.2.2 

ADJUST 
ORIENTATION 

FACTOR 
IN SETP 

IF ORIENTATION 
SOLENOID IS NOT 

ACTIVATING 
CHECK F19 AND 
K23 ON 1100-2 

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.

3A.2.3 3A.2.4 

CONSULT FACTORY 
SERVICE DEPT. 

BEFORE REPLACING 
SPINDLE MOTOR 

3A.4.4 

CONSULT FACTORY 
SERVICE DEPT. 

BEFORE REPLACING 
INVERTER 

RUN AN EXTERNAL 
CABLE BETWEEN 

ENCODER ON MOTOR 
AND INVERTER 

ENCODER CABLE IS BAD, 
INCORRECTLY ROUTED, 

OR INCORRECTLY SHIELDED. 

CONSULT FACTORY.

3A.5.3 

3A.5.4b 

3A.5.4 
YES 

SPINDLE 
VIBRATION? 

BRING SPINDLE TO 
MAXIMUM  RPM AND 
SHUT OFF POWER 

DOES 
VIBRATION 

OCCUR WHILE 
COASTING?

POSSIBILITIES: 
  BELTS, 
  PULLEY OUT OF ROUND, 
  MOTOR SHAFT BENT, 
  BAD SPINDLE. 

CONSULT FACTORY. 

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

CHART 3 continued (page 2)  
SPINDLE DRIVER 

10-20-95 

DOES 
SHAKING/VIBRATION  

STOP?

CONSULT FACTORY 
SERVICE DEPT. 

ABOUT INSTALLING 
SOLID MOTOR MOUNTS

NO 

YES 

YES 

3A.5.6 

3A.5.7 

3A.5.5 

3A.5.2a 

3A.5.2 3A.5.1 3A.5 
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Figure 16-9 Axis Control

YES YES 

YES 

NO  YES 

YES NO  

NO  

IF VOLTAGES ARE 
OUT OF TOLERANCE, 

CHANGE LOGIC 
POW ER SUPPLY 

NO  

YES 

CO NSULT FACTORY 
SERVICE DEPT.

BEFORE REPLACING 
SERVO MO TOR 

NO 

NO  NO  

YES 

YES 

IS AXIS 
CO MPLETELY 

INOPERATIVE? 

NO 

NO  

YES 

DASHED SYMBOLS 
APPLY TO  CE NORM 

EUROPEAN MACHINES 
ONLY 

SWAP THE AXIS 
CO NTROLLER 
CARDS  (1010) 

(REMEMBER TO 
CHANGE JUMPER

BLOCK ON J4)  

WAS 
MOTOR 

REPLACED? 

YES 

GO TO 
CHART 7 

NO  

WAS THE 
PROBLEM  
RUNAWAY? 

YES 

NO  
CHECK 
MOTOR 

OVERLOAD 
RELAY 

REPLACE 
SERVO 

AMPLIF IER 
CARD 

DID 
PROBLEM 

FOLLOW THE 
AMPLIF IER 

CARD? 

SWAP 
SERVO 

AMPLIF IER 
CARD 

DID 
PROBLEM 

FOLLOW  THE 
AXIS 

CARD? 

DOES 
THE AXIS RUN 

TO A LIM IT? 

YES IS IT 
A RUNAWAY 
PROBLEM? 

ARE 
ALL 3 AXES 

RUNNING 
AWAY? 

CHECK VOLTAG ES: 
+5V, +12V,  -12V  &
  110VAC AT 1220 

(ALSO CHECK FOR AC 
RIPPLE ON DC VOLTAGES : 
0.015VAC MAX ON +/-12V
0.005VAC MAX ON +5V) 

REPLACE 
AXIS 

CO NTROLLER 
CARD 

REPLACE 
RESOLVER 

NO  

CHECK CE 
CIRCUIT 

BREAKERS 
(A10,B10,C10 

OR 14) 

NO  

YES 

YES 

CHART 4 
AXIS CONTROL 

10-20-95 

PRESS JOG. 
DO AMPLIFIERS 

STAY ON? 

CHECK 
EMERGENCY STOP 

AND 
MOTOR OVERLOAD 

RELAYS

IS THERE 
AN AMPLIFIER 

FAULT? 

CHANGE AMP 
INDICATED BY 
FAULT LIGHT 

YES 

IS 
AXIS AT  
LIMIT? 

MOVE OFF  
LIMIT 

POSITION 

ARE 
MOTOR WIRES 
SHORTED TO  

CHASSIS? 

WAS 
MOTOR 

RECENTLY 
REPLACED OR 

REWIRED? 

MOT OR WIRES 
ARE SHIELDED. 

VERIFY THAT SHIELD 
IS STRIPPED BACK 
FROM CONDUCTOR.

4.1 4.1.2 4.1.1 

4.1.1a 

4.2.1 4.2 

4.1.2a 

4.1.4 

4.3 4.3.1 4.3.2 4.3.3 4.3.4 
4.3.5 

4.4 4.4.1 

4.4.2 

4.4.3 4.4.4 4.4.5 

4.3.6a 

4.3.4a 

4.3.6a.1

4.3.7 4.3.6 

4.4.3c.3 

CHECK K1,K2,K18,K20,  
F12, &  F14 
ON 1100-1. 

CHECK OVERLOAD 
RELAYS 

4.4.3c 

CHECK CE 
CIRCUIT 

BREAKERS 
(A10, B10, C10 

OR 14) 

GO TO 
PAFE 2 OF 
CHART 4 

NO  

NO  

JUMPER 
EMERGENCY 

STOP CIRCUIT 
(JUMP F16 TO F12 

ON 1100-1) 

4.4.3c.1 4.4.3c.2 

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.

4.3.6b 

A OR B 
AXIS WHICH ARE 

NO T IN USE? 

IF A OR B AXIS ARE 
NOT USED THEY 

MUST BE INACTIVE 
IN PARAMETERS O R 
DUMMY PLUG MUST 

BE IN PLACE. 

VERIFY THAT 
DUMMY PLUG 

SHORTS 
PINS H & G  

WITH POW ER ON 
AND DUMMY PLUG 

INSTALLED, VERIFY 
THAT 1100-1 TB1 

PIN 1 TO PIN 6 IS  0V  

WITH POW ER ON 
AND DUMMY PLUG  
INSTALLED, VERIFY 
THAT 1060 J5-6 AND 

J4-6 ARE 0V 

4.4.3a.4 4.4.3a.2 4.4.3a.1 4.4.3a.3 4.4.3a 

4.1.3 

IS IT  
Z-AXIS? 

DO  NO T MOVE Z-AXIS! 
PRESS EMERGENCY STOP.

TRY TO MOVE Z-AXIS BY HAND.

DOES 
IT MOVE
FREELY?

CO NSULT FACTORY 
BEFORE  REPLACING 

BALLSCREW 

4.4.3b 4.4.3b.1 4.4.3b.2 4.4.3b.3 

AXIS CONTROL 

NO 
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Figure 16-10 Axis Control (Continued)

GO TO 
PAGE 3 OF 
CHART 4 

MOTOR 
OVERLOADS? 

NO NO 

YES 

YES YES 

CHECK AND ADJUST 
RESOLVER CONNECTOR 
AT AXIS CARD J2 WITH 
SERVICE TOOL  ST44 

* 
CHECK RESOLVER 

CHECK BUS VOLTAGE 
AT BLUE CAPACITOR 

ON AMPLIFIER CHASSIS. 
(SHOULD BE APPROX. 130-165VDC 

DEPENDING ON  MODEL)  
CONSULT FACTORY IF DIFFERENT

NO 

NO 

CHECK 
GROUNDING

RESOLVER 
FAULTS? 

CHECK AND ADJUST 
RESOLVER CONNECTOR 
AT AXIS CARD J2 WITH 
SERVICE TOOL  ST44 

* 

YES 

CHECK 
RESOLVER 

CABLE. 
REPLACE 

RESOLVER. 

CHECK AND ADJUST 
COMMAND CONNECTOR 
AT AXIS CARD J1 WITH 
SERVICE TOOL  ST44 

* 

YES 

ISOLATE 
WHICH AXIS 

USING 201060-0-1 
RESOLVER 

TESTBOARD 

RUNS 
ROUGH? 

ALL 3 
AXES RUN 
ROUGH? 

CHANGE 
CLOCK CARD 

(1020) 

CHECK 
WAYLUBE 

SWAP 
AMPLIFIERS 
AS ABOVE 

CHECK 
MOTOR  COUPLER 
AND BALLSCREW 
FOR LOOSENESS.

* 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. 

CHECK SINE & 
COSINE OUTPUT 
OF CLOCK CARD 

(1020)  USING 
SERVICE TOOL ST48 

RESOLVER 
FAULTS ON 
MULTIPLE 

AXES? 

CHECK  
+12V & -12V 

ON 1220 

CHECK  
MOTOR 

THRU-BOLTS 
ARE TIGHT.

CONSULT 
FACTORY 

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 J1-J6 ON 1060) 
FOR SHORT TO GND.  

LET COOL.
4A.2.1 

4A.1  
4A.1.1 4A.1.2 4A.1.3 

4A.2.5 4A.2.4 

4A.2.4b 

4A.2.3 
4A.2.2 

4A.3.4 

4A.3.1a.1 4A.3.1a.2 4A.3.1a.3 4A.3.1a.4 4A.3.1a 

4A.3.1 

4A.2  

4A.3  

CHECK SINE & 
COSINE OUTPUT 
OF CLOCK CARD 

(1020)  USING 
SERVICE TOOL ST48 
4A.3.2 

CHART 4 continued (page 2)

AXIS CONTROL 
10-20-95 

CONTINUED 
FROM 

PAGE 1 OF 
CHART 4

4A.4  

4A.5  

NO 

CHECK 
J14 ON 1060 

4A.2.4b 4A.2.4a 

CHECK 
1060-0-1 OR 
JUMPER PCB 

IN J14 OF 1060 

4A.3.3 
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Figure 16-11 Axis Control (Continued)

G O  T O  
P A G E  4  O F  
C H A R T  4  

C O N T I N U E D  
F R O M  

P A G E  2  O F  
C H A R T  4  

I S  
T H E R E  S T I L L  A  

P R O B L E M ?  

D O E S  E R R O R  
S T I L L  O C C U R  

D U R I N G  P R O G R A M  
E X E C U T I O N ?  

I N S E R T  A N  M 9 1  
A T  B E G I N N I N G  
O F  P R O G R A M .  

R E M O V E  A L L  G 8 ' s .  

I S  T H E  
P R O G R A M  

U S I N G  M 9 0 - M 9 3  
P R O G R A M M A B L E  G A I N  

S E T T I N G S ?

I S  T H E  F A U L T  
D U R I N G   P R O G R A M  

E X E C U T I O N ?  

E N D  

P R O B L E M  
S H O U L D  B E  
R E S O L V E D  

S L O W  D O W N  T H E  
F E E D  R A T E S  I N  
T H E  P R O G R A M

I F  N O T  G O  T O  
P A G E  4  O F  C H A R T  4  

N O  

N O  

Y E S  

Y E S  

M 9 0  =  U S E  S E T P  G A IN  
M 9 1  =  N O R M A L  G A I N  
M 9 2 =  I N T E R M E D I A T E  G A I N  
M 9 3  =  H I G H  G A I N  

Y E S  

N O  

N O  

Y E S  

M O T O R  O V E R L O A D S  

C H A R T  4  c o n t i n u e d  ( p a g e  3 )  
A X I S  C O N T R O L  

6 - 1 5 - 9 5  

4 B . 6  

4 B . 4 . 1 a  

4 B . 4 . 1  4 B . 4  

4 B . 5  

4 B . 3  

4 B . 2  

4 B . 1 . 1  

4 B . 1  
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Figure 16-12 Axis Control (Continued)

CO NTINUE D 
FROM  

PA GE  3  OF 
CHA RT 4

 

NO  

YE S 

NO  

YE S 

CHE CK SE TP  
PA RAM ET ER: 

"3  PHA S E >  5%  LO W" 
SHOULD B E YE S  

NO  

NO  

NO  

IS MA CHINE 
WIRE D FOR 

208 VA C? 

DO ES  
20" MO VE  

AT 100 IP M  TAK E  
12.2-12 .5  

SE C? 

YE S 

NO  

YE S 

NO  

SWA P  QUE STIONAB LE  
AM PLIF IE R WIT H ONE OF 

THE OTHE R AX E S. 

RUN PROG RA M  AG AIN 

DID 
PROB LEM   S TA Y  

WITH  A X IS? 

WAS  
FOLLOWING 

ERROR CO RRE CT* 
THROUGHOUT 

MOV E ? 

CHE CK BUS  V OLTA GE  
AT BLUE  CAP A CITOR 

ON A MP LIFIE R 
CHA S SIS . 

SHOULD B E 115VA C 

SWITCH TO 
SE RVICE  P ROGRA M 

"PR,5811" 

CHA NGE  G1 's  TO  G0 's . 
RUN PROG RA M . 

WAS  
FOLLOWING 

ERROR CO RRE CT* 
THROUGHOUT 

MOV E ? 

END 

CO NSULT 
FACT ORY 

CHA NGE  THE  G0 's  
BA CK T O G1 's 

AND RUN P ROGRA M 
AGA IN 

ADJUST MA ST ER 
FEE DRAT E CLO CK 

ADJUST POS IT ION 
LO OP  GA IN  

CHA NGE  
MOT OR 

RE P LACE  
AM PLIF IE R 

ADJUST 
POS ITION 

LO OP  GA IN 

MA KE  A DJUS TM ENTS  IN  THE 
 FOLLOW ING O RDE R: 
  M AS TE R FE ED RA TE  CLOCK , 
  P OSITION LOOP  GA IN, 
  B ALA NCE A DJ US TM ENT . 

PROB LEM  
RE S OLVE D? 

NO  

YE S 

YE S 

NO , ST A YE D 
W ITH  AM P LIF IE R  

MOTOR  OV ERLOA DS 

CHE CK WA YLUB E 

CHE CK AND A DJ US T 
GIB S A ND S TRA PS  

CHE CK AND A DJ US T 
ME CHANICA L A XIS  

LIMIT S TOP  

OCCUR 
WHILE ST OPP E D 

OR IN  G 0? 

CURRE NT L IM IT PO T 
ON A MP LIFIE R   

MUS T B E FULLY CW  
(E XCE PT  FOR VH65)  

YE S 

YE S 

YE S 

OVE RLOA D 
OCCURS  NE AR 

POS ITION 
LIMIT? 

LO OP  GA IN P OT O N AM P LIFIE R  
SHOULD B E MO STLY   CW . 

(TURN F ULLY  CW FOR T ES T A ND  
RE -ADJUST LOOP  GA IN  

IF  T HIS CO RRECTS  P ROB LE M ) 

4C .1 .1  

4C .2 .1  

4C .3 .1  4C .3 .2  4C.3  

4C.2  

4C .1  

4C.5  
4C .5 .1  

4C.6  
4C.5 .3  

* G0 FOLLOWING ERROR: 
     INCH -  1840 +/-20 
     METRIC - X/Y 1630 +/-20 
                      Z   1380  +/-20 

4C .5 .2  
4C .5 .4  4C .5 .5  

4C.5 .3a  

4C .5 .2a

4C .5 .2c 

* G1  FOLL OW ING  E RRO R: 
     IN CH - 59 5 + /-1
     M E TR IC - 30 2 + /-1

4C .5 .2b  

4C.5 .2b .1  

4C.5 .3b .3  4C .5 .3b .2  

4C.5 .3b .1  4C .5 .3b  

4C .5 .3a .2  4C.5 .3a .1  

CHE CK 
BA LLSCRE W 
ALIG NM E NT 

CHART 4  continued  (page 4 )

AXIS CO NTRO L 
6-15-95

4C .1 .2  

4C.4  

OVE RLOA D 
OCCURS  A T 

SLOW  
SP EE D? 
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Figure 16-13 Repeatability

NO  

YES 

CHE CK AND ADJUST
 GIBS AND STRA PS  

CHE CK BA LLSCREW 
ALIG NM E NT 

SERVICE  THE 
SP INDLE CO OLER 

ASSE MBLY 
AND PUMP A SS EMBLY 

  INSPECT M OT OR  COUPLER 
AND BALLSCREW   
FOR LOO SENESS. 

CHE CK FOR LO OSE  
RE SOLVER OR COUPLING . 

NO  

IS 
Z  AXIS  O FFSET  

CHANGING ? 

DO ES A XIS 
HAVE A  B ACKLASH 

PROBLEM ? 

YE S 

NO  

IS 
SP INDLE 
CO OLER 

RUNNING ? 

IS COOLA NT  
FLOWING  IN  
RESERVOIR? 

RE PEATABILITY  

INSERT P ROGRA M 
AT R IGHT.

SET UP  INDICA TOR 
FOR PROBLEM  AXIS  

RUN 
PROG RAM  

DO ES  
THE AX IS  
REP EA T? 

CHECK GOLD CO AX  
CO NNECTO RS 

(J1, J2  ON 1010)  
WITH SERVICE  
TOOL S T44   *  

CHA NGE 
RES OLVER 

ADJUST 
BACKLASH 

END 
ALL A XE S REPEAT 

YES 

NO  

IF BACKLASH IS EXCESSIVE , 
CHECK FOR 

LO OSENESS IN  MOT OR COUPLER, 
WORN BALLSCREW, A ND 
BA LLSCREW A LIGNM ENT 

5.10.3 5.10.2  

5.7 .2  

5.6 .1  5.6 .2  

NO  

IS  THERE 
A SUBPLA TE 

 OR LARGE HEA VY 
 F IXTURING? 

REM OVE  SUBPLA TE OR FIXTURING . 
MA CHIN E MU S T BE TES TED WITH OUT  FIXTURING . 

SU BPLAT ES O R F IXT UR IN G C AN IN D UC E P OS IT IONIN G  
PR OBL EMS  TH A T A RE NO T  INH EREN T IN  T H E MA CH IN E.  

PO S IT IO NIN G  PR OB LE MS  IN DU C ED  BY  FIX TU R ING  
MU ST BE DEAL T W ITH  SEP ARA TELY FR O M PR O BL EM S 

IN  TH E  MAC H INE ITS EL F.

YES 

5.2 .1  

5.6 .6  RE- INST ALL 
SUBPLATE  AND 

FIXTURING 
AND RE PE AT  TEST  

DO ES  
THE AX IS  

REP EA T O N 
X &  Y ? 

AX IS  REPE ATS  WITHOUT SUBPLA TE AND FIX TURING
BUT DO ES  NOT  REP EAT WITH SUBPLATE  AND FIXTURING.   

THEREFORE FIXTURING  OR SUBPLATE IS  D IS TORTING  TA BLE  
OR CREATING  A  MECHANICA L B IND.  

OR A  MA CHINING PROCEDURE IS CAUSING NO N-REPEAT AB ILIT Y. 

CO RRECT MECHANICAL 
BIND 

OR CHANG E 
MA CHINING PROCEDURE 

CHECK AND ADJUST:  
  BACKLASH, 
  BALANCE O N AX IS  AMPS, 
  LOOP G AIN  ON A MPS

5.6  

YES 

NO  NO  

YE S 

ADJUST GAIN  A ND 
CO MPENSATION 

ON A XIS  AMPLIFIER 

5.6.3  5.6 .4  

N1 L0100 
N2 G1 F20 .
N3 X4.0 
N4 X-4.0  
N5 G4 P1000 
N6 M17 
N7 M30 
N8 L0199 
N9 M2 

FOR ADDITIO NAL P RECISIO N IN  LEVELING,  
PERFORM  SQ UARENESS TE ST ON X  &  Y,  
THEN SQUARNES S TEST ON COLUM N, 
THEN SP INDLE TRAM  TEST.
(CONS ULT FADAL SERVICE DEPT FO R PROCEDURE)  

5.10 

5.11  

* GO L D C O AX CON N EC TO R   (J1 , J 2 &  J3 O N  101 0): 
   MU ST  FIR MLY GR A SP C EN TE R  PIN  (US E SE RV IC E 
       TOO L ST4 4 TO TES T A N D A D JU ST),  
   MU ST  BE  SOL IDL Y C R IMPED T O  C E NT ER W IR E , 
   MU ST  MAK E F IRM  C O NT ACT  W ITH  JA CK . 

RE PEATABIL ITY  CAN BE  AF FE CTED IF  CO NNEC TOR IS LO OS E.

VERIFY  
MACHINE IS LEV EL 

(SEE  M AINT ENANCE 
MANUAL) 

5.1  

5.2  

5.3  

5.7  

5.5  

5.4  

5.8  

5.9  5.9 .2  5.9 .1  

DIFFICULT TO D IAG NO SE  P ROBLEM S CAN O CCUR 
IF M ACHINE  IS NO T PROPERLY GROUNDE D.
THERE M UST BE  A  CONTINUO US G ROUNDING 
CO NDUCT OR (AS  SPECIFIED O N THE  GROUNDING LABEL 
IN  THE  M ACHINE 'S  D ISCO NNECT BOX) FROM  THE VMC'S  
GROUND BUS  T O THE GRO UND BUS IN T HE BUILDING'S 
POW ER DISTRIBUTION PANEL.

CHART 5  
REP EATABIL ITY  

9-20-95 

5.6 .5  

REP EA TABILITY  PRO BLEMS  M AY A LSO  
BE  CAUS ED BY  TEM PERAT URE  G RO WTH 
OF B ALLSCREW S O R SP INDLE . 

CHECK 
SURVEY TA BLE  

CHE CK SINE  &  
CO SINE  O UT PUT  
OF CLOCK CARD 

(1020) USING  
SERVICE  TO OL ST48 

5.6 .7  

CHECK FOR AC R IP PLE  
ON THE  DC V OLTAGE S 
(0 .01 5V AC  MAX ON +/-1 2V , 

0.00 5VAC  MAX O N +5 V) 

5.10 .5 5.10 .4 

5.7.1 
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Figure 16-14 Computer

EP ROM MO DULE (1610) , 
EX PAND ED M E MO RY (1460), 

AN D B US BRIDG E (1730) 
MUS T B E FIRM LY S EATE D 
IN  THEIR CONNEC TORS. 
CHECK FOR BE NT P INS.  

YES 

NO  

YES 

POW ER O N 

(WAIT A FEW  SE CONDS  
AND PRESS 

CNC POW ER SWIT CH) 

YES 

YES 

NO  

NO  

"ERROR 
WHILE 

PROCE SS ING 
BLOCK "?

IS 
MEMO RY LOSING  

 PRO GRAM S? 

IS THERE  
GARB AG E ON THE 

SCREEN? 

CHE CK 
5 VO LT S (5 .05V ),  

+/-  12 VOLTS 
(A LSO S ET  ME TE R  FO R  VA C  
AN D  C H EC K  FOR  AC  RIP P LE  
ON +5V , +12 V A ND  -12 V D C ) 

CHANGE 
VIDE O B OA RD (1420) , 

CO MPUTER INTERFACE (1030),  
CPU (1400), 

EXPANDED M EMO RY  (1450) 

CHART 6 
CO MPUTE R 

9-20-95 

CO MPUTER 

CHA NGE 
CP U/M EM ORY  

BOARD 

NO  

DID  
SCREEN 

GO DE AD? 

CHECK VIDEO CABLE. 
CHECK FUSE F 25 

ON 1100-1.
CHECK VIDEO CARD. 

IF 32M P,  
CHECK 

CNC /DO S 
SWITCH

CHANGE  
VIDE O 

MONITOR 

YES 

SUM  PRO GRAM  
TO F IND AND 

CO RRECT 
ANY ERRO RS  

PROB LEM  
CO RRECTE D? 

NO  

IS VIDEO 
MONITOR A LIVE? 

(CHECK F OR 
GLOW) 

POW ER O FF 
AND CHECK 
FUSES ON 
MONITOR 

CA N  
YOU GET  INTO  
DIAG NO ST ICS? 

RUN DIAG NO ST ICS 
ON  M EM ORY,  V IDEO , 

CLO CKS , M ILL INT ERFACE, 
ETC.  

IF M EM ORY  WA S 
RE PLACED OR ADDED 
OR EPROM  M ODU LE 

WAS CHANGED ,
ZERO  MEM ORY AND 

RESET PARAM ETERS 

YES 

NO  

CO NSULT  
FACT OR Y 

TEST BATTERY BA CKUP 
ON CPU BOA RD.

RE PLACE CPU BOARD 
IF BAT TE RY T ES T 

FAILS.

"ME MO RY 
ERROR"? 

ZERO  MEM OR Y.   

IF PROBLEM  RE CURS 
REPLACE CPU OR 
RAM  EXP ANSION. 

YES 

NO  

6.9  6.9 .2  6.9 .1  

6.8 .1  6.8 .2  6.8 .3  

6.7  

6.8  

6.6  
6.6 .1  

6.6 .2  

6.6 .2a 

6.6 .3  6.6 .4  6.6 .5  

6.5 .3  6.5 .2  
6.5  

6.4  6.4 .1  

6.1  

ARE LEDS  
ON B OARDS 
FLAS HING? 

PRESS AND HOLD 
CNC POW ER SWIT CH 

RES ET BO ARDS  THA T 
ARE NOT FLASHING 

GO T O 
CHART 12 

IS THERE 
5V  O N THE 

1060?  

RUN RAM   TE STS 
IN  D IAGNOSTICS . 

IF T EST FA ILS  
RE PLACE CPU OR 

MEMO RY E XP ANSIO N 

MEMO RY LOCATIONS:  
 ON CPU  (1400)    40000-5FF FF, 80000-8FFFF
 ON RAM  EX PANS ION (1460-2)   90000-EFF FF

6.7 .1  6.7 .2  

CHEC K VIDE O 
SWITCH ON   

FRONT PANE L 

CHECK BRIG HTNESS  
AND CONT RA ST 

POT S O N MO NITOR 

6.3  

YE S 

NO  NO  

GO INT O DIAGNOSTICS  

(IF  CONTROL IS "DEA D" 
TRY POW ERING  UP WITH 

JUM PER AT J2  ON 1400  

6.2 .2  6.2 .1  6.2 6.2 .3  

6.4 .2  

6.5 .1  
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Figure 16-15 Axis Motor Runways

P O W E R  D O W N  M A C H IN E .  

P R E S S  E M E R G E N C Y  S T O P .  

C H E C K  W IR IN G  A T  A M P  
A N D  

J 4  J U M P E R  O N  C O N T R O L L E R  C A R D .  

C H E C K  R E S O L V E R  C O U P L E R .  
C H E C K  A N D  A D J U S T  
  R E S O L V E R  C O N N E C T O R  
  W I T H  S E R V IC E    T O O L  S T 4 4 .  
C H E C K  T A C H  C O N N E C T I O N S .  
R E T E S T .  

P U T  M O T O R  W I R E S  
B A C K  A S  W IR E D  

B E F O R E  A N D  
S W I T C H  T A C H  W IR E S  

IS  T H E  
M O T O R  T U R N IN G  
IN  T H E  C O R R E C T  

D I R E C T I O N ?  

W A S  M O T O R  
W IR E D  E X A C T L Y  

T H E  S A M E  A S  O L D  
M O T O R ?  

P O W E R  O N .  
 R E L E A S E  E M E R G E N C Y  

S T O P .  
R E S E T  A M P S  B Y  
P R E S S IN G  J O G .  

C H A R T  7  
A X I S  M O T O R  R U N A W A Y S  

6 - 1 5 -9 5  

A X IS  M O T O R  
R U N S  A W A Y  A F T E R  

R E P L A C IN G  T H E  
M O T O R  

D O E S  
T H E  A X IS  

R U N  A W A Y ?  

C O R R E C T  W IR IN G  
A N D  R E T E S T  

R E V E R S E  
M O T O R  W I R E S  

A N D  R E T E S T  

D O E S  
IT  S T IL L  

R U N  A W A Y ?  

E N D  

R E T E S T  
N O  

Y E S  

N O  

Y E S  
N O  

N O  Y E S  

G O  T O  
C H A R T  4  

W H E N  R E P L A C IN G  M O T O R S ,  C O N N E C T  A L L  W IR I N G  A N D  V E R IF Y  
C O R R E C T  O P E R A T IO N  B E F O R E  IN S T A L L I N G  M O T O R  IN  V M C .  
T H IS  W IL L  P R E V E N T  D A M A G E  T O  M A C H IN E  D U E  T O  R U N A W A Y S .  

7 . 4 .1 d .2  7 . 4 .1 d .1  7 . 4 .1 d  

7 . 4 .1 c . 2  7 . 4 .1 c  

7 . 4 .1 b  

7 . 4 .2  7 . 4 .1  7 . 4  

7 . 3  

7 . 2  

7 . 1  

T H E R E  A R E  4  P O S S IB L E  
M O T O R  W I R E /T A C H  W I R E  

C O M B IN A T IO N S .
R E V E R S E  M O T O R  W I R E S  A N D  R E T E S T .  

IF  S T IL L  R U N N IN G  A W A Y ,  
R E V E R S E  T A C H  W IR E S  A N D  R E T E S T .  

IF  S T IL L  R U N N IN G  A W A Y ,  
P U T  W IR E S  B A C K  I N  O R IG I N A L  

C O N F IG U R A T IO N .  
7 . 4 .1 c . 1  

7 . 4 .1 a  

Y E S  

7 . 5  

A X IS  M O T O R  
R U N A W A Y S  
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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, 
even momentarily.

DCLO

This fault occurs when the main bus supply voltage has gone too high, 
even momentarily.

DCHI

These faults are usually the result of an excessive load on the drive out-
put. The fault condition can be permanent, occurring when the drive is 
enabled, or intermittent, occurring randomly during normal operation.

PH-1
PH-2
PH-3

Motor is over temperature. OH E

Baldor SWEO drive is over temperature. OH C

Overspeed on the motor has been detected. OSP

The Baldor SWEO power supply has momentarily experienced a reduc-
tion of the +/- 15 volts below allowable levels.

15DC

Spindle motor has overloaded. OL

Spindle motor is not properly connected, to torque. I 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-
tion.

EOC1

Inverter output current exceeded the overcurrent limit during constant 
speed operation.

EOC2

Inverter output current exceeded the overcurrent limit during decelera-
tion.

E0C3

Braking regenerative power from motor exceeded the regenerative 
overvoltage limit.

EOVT

Electronic thermal relay in the inverter was activated (current is below 
150% of preset current).

ETHM

Electronic thermal relay in the inverter was activated (current is over 
150% of preset current).

ETHT

Instantaneous power failure protective function was activated. EIPF

Temperature of transistor heatsink exceeded the specified limit. EFIN

Brake transistor fault detection. E BE
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Stall preventative function was activated during constant speed opera-
tion and stopped the motor.

EOLT

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

Built-in optional unit connection failure during operation EOPT

Table 2: Z200/Z300 Spindle Drive Error Messages

DESCRIPTION ALARM DISPLAY
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Figure 16-16 Keyboard

NO 

NO 

NO 

YES 

NO 

32MP? 

10.1.2a 

NO 

YES 

NO 

NO 

DOES 
DISPLAY 

CHANGE? 

DASHED SYMBOLS 
APPLY TO CE NORM 

EUROPEAN MACHINES 
ONLY 

IF PROBLEM RECURS, 
REPLACE KEYBOARD 

LOGIC 
(1090) 

YES 

NO 

YES 

YES 

YES 

POSSIBLE CAUSES: 
 1030 
 MPG 

WRONG 
KEYS 

DISPLAYED? 

SOME 
KEYS DO NOT 

WORK? 

MISSES 
JOG PULSES 
FROM MPG? 

MPG 
DOES NOT 

WORK? 

CHECK WIRING TO 
SWITCHES. 

REPLACE CONTACTS. 

ARE 
START, SLIDE 

HOLD, OR ESTOP 
BUTTONS (NOT KEYS) 

ERRATIC? 

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

POSSIBLE CAUSES: 
 KEYBOARD (1090) 
 1030 
 1040 

WILL NOT 
CONTINUE 

TO JOG WHEN JOG 
BUTTON IS HELD 

DOWN? 

IS ENTIRE 
KEYBOARD 

LOCKED UP? 

MAKE SURE ALL 
DOORS ARE CLOSED, 

THEN OPEN AND CLOSE 
FRONT DOOR 

IS MILL 
WAITING FOR 
DOOR TO BE 
ACTUATED? 

TEST FOR 5V 
AT KEYBOARD 

(1090) 

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

AND RESTART. 

CHECK THAT DOOR 
SWITCHES ARE 

CONNECTED  (1060 J13)  
AND WORKING 

GO TO 
KEYBOARD TEST 
IN DIAGNOSTICS 

MAKE SURE JOG 
WAS PRESSED AND 

JOG SWITCHES 
PROPERLY SET 

CHECK CABLE 
CONNECTIONS TO 

MPG.

REPLACE 
MPG 

POSSIBLE PROBLEMS: 
 TOO LIGHT A TOUCH
 KEYPAD 
 KEYBOARD (1090) 
 CABLE TO 1060 
 1040 BOARD 

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

CHART 10 
KEYBOARD 

10-18-95 

CHANGE POSITION 
OF CNC/DOS SWITCH 

REPLACE 
KEYBOARD LOGIC 

(1090) 

10.6 

10.5 10.5.1 

10.6.1 

10.2 10.2.1 

10.3 

10.1.1 10.1 10.1.2 10.1.3 10.1.4 

10.1.2a.7 

10.1.2a.5 

10.1.2a.3  

10.4 10.4.1 

10.7.3 10.7.4 10.7.2 10.7.1 10.7 

10.8.1 
10.8 

DISCONNECT 
SERIAL PORT 

FROM 1090 
TO PC (J15) 

PROBLEM 
SOLVED? 

UPDATE 
TO LATEST 

1090 SOFTWARE 

GO TO 
PAGE 2 OF
CHART 10 

MAKE SURE LED ON 
1030 IS BLINKING. 

IF NOT, PRESS 
EMERGENCY STOP 

AND RESET CPU 
(1400 BOARD). 

10.1.2a.4 

10.1.2a.1 

IN THE KEYBOARD DIAGNOSTICS NON-PRINTABLE CHARACTERS 
ARE DISPLAYED WITH A "- ".  THE TABLE SHOWS THE KEY AND 
THE CHARACTER THAT WILL BE DISPLAYED.  
   START                              "-B"  
   AUTO                                "-D"  
   MANUAL             NO DISPLAY, EXITS TEST 
   SINGLE STEP                    "-H"  
   JOG                                   "-J"  
   SPINDLE ON/OFF               "-L"  
   SHIFT-SPINDLE ON/OFF    "-O"  
   SLIDE HOLD                      "-A"  
   COOLANT 1                       "-C"  
   COOLANT 2                       "-E"  
   TOOL IN/OUT                     "-G"  
   TURRET CCW                    "- I"  
   TURRET CW                      " -M"  
   BACKSPACE                      "_"  
   DELETE                             "&"  
   ENTER                               "-N"   
   RAPID TRAVEL SWITCH     NOT DISPLAYABLE, SCREEN WILL SHOW " "  
   KEYLOCK                           SENT WHEN  ESTOP PRESSED.  ~ = LOCKED  
   OPTIONAL STOP                ON = '"'    OFF = " "  
   EMERGENCY STOP            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. 
   MPG +                               "-P"  
   MPG -                                "-Q"  

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 W ITH 
THE "-" TO DIFFERENTIATE THEM FROM THE 
LETTERS "J", "P" AND "Q".   

10.1.2a.6 

10.1.2a.2b 

10.1.2a.2a 

10.1.2a.2 

YES 

NO 

YES 

YES 

NO 

YES 

NO 

YES 

KEYBOARD 
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Figure 16-17 Keyboard (Continued)

YES 

NO 

YES 

YES 

CONSULT 
FACTORY 

MISSES 
KEYSTROKES 

OR JOG PULSES IN 
CNC MODE BUT NOT IN 

DIAGNOSTICS? 

DISCONNECT RS232 
CABLE AND TRY AGAIN 

(MILL LISTENS FOR  KEYBOARD 
AND RS232 INPUT IN MILL MODE.  

NOISE ON THE RS232 CAN  
MASK KEYSTROKES.)

NO 

YES 

10.10.1 

10.14 

CHART 10  continued (page 2)

KEYBOARD 
10-18-95 

CONTINUED 
FROM PAGE 1 
OF CHART 10 

KEYBOARD 
 (BUT NOT SCREEN) 

DROPS OUT 
OF JOG? 

(THIS MAY HAPPEN 
ONLY IN CNC MODE 

AND NOT IN 
DIAGNOSTICS) 

CHECK +5V AND GND 
WIRING FROM 

POWER SUPPLY TO 
1090 

(RUN EXTERIOR +5V 
AND GND FOR TEST)

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

CNC 
(AND KEYBOARD) 

DROPS OUT 
OF JOG? 

IF THIS ONLY HAPPENS 
IN CNC MODE AND 

NOT IN DIAGNOSTICS 
IT IS PROBABLY A PROBLEM 

WITH ONE OF THE CARDS 
IN THE CARD CAGE 

RUN AXIS CARD 
DIAGNOSTICS 

COULD BE:
  1030 
  1400 
  AXIS CARD 
  OR ??? 

ATC 
CHANGES 

DIRECTIONS WHEN 
TURRETCCW IS 
HELD DOWN? 

VERIFY THAT 
1090 AND 1040 
ARE LATEST 
VERSIONS 

WITH UPDATES 

RETURN TO 
CNC MODE

10.9 

10.10 

10.11.3 10.11.1 10.11.2 

NO  
10.12 

10.11 

NO 
10.13.1 10.13 

10.12.1 10.12.2 10.12.3 
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Figure 16-18 Finish Problems

YES 

NO 

YES 

NO 

YES 

NO 

CHECK SIN/COS 
SIGNALS USING 

SERVICE TOOL ST48. 
ADJUST IF VARIANCE 

> 0.001V 

CHECK FOR 
SPINDLE 

VIBRATIONS

DO 
CUTS HAVE A 
CRISS-CROSS 
APPEARANCE? 

(ESP X) 

DOES 
A BAD CUT 

CORRESPOND  TO 
A PARTICULAR PLACE 

ON THE BALL 
SCREW? 

DO 
CIRCLES HAVE 

STEPS AT 90 & 45 
DEGREES?  

YES WAVY FINISH 
ON STRAIGHT 

CUTS? 

CHECK 
BALANCE 
ON AXES 

CHECK 
BACKLASH 

MATCH X & Y 
FOLLOWING 

ERROR 

CONSULT 
FACTORY 

NO 

YES 

CHECK 
SURVEY TABLE 
AND BACKLASH 

CONSULT FACTORY 
SERVICE DEPT 

BEFORE 
CHANGING 

BALLSCREW 

CHECK BELTS 
AND 

BELT TENSION 

CHECK  
AXIS AMPLIFIER 
COMPENSATION 

SETTING 
ON X & Y 

CHECK 
BELTS 

NO 

FINISH 
PROBLEMS 

11.6.1 11.6.2 

11.5 11.5.1 

11.3 11.3.4 

11.2 11.2.2 

11.3.3 

CHECK SIN/COS 
SIGNALS USING 

SERVICE TOOL ST48. 
ADJUST IF VARIANCE 

> 0.001V 

CHECK  
AXIS AMPLIFIER 
COMPENSATION 

SETTING 
ON X & Y 

DO 
ANGLES HAVE 

STAIR-STEP 
FINISH? 

11.4.1 

11.2.3 11.2.1 

CHECK 
SPINDLE MOTOR 
TENSION CABLE 

AND MOTOR MOUNTS 

11.2.4 11.2.5 

VERIFY 
MACHINE IS LEVEL 

(SEE MAINTENANCE 
MANUAL) 

CONSULT FACTORY 
SERVICE DEPT 

BEFORE 
REPLACING 

SPINDLE 

11.5.2 

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.  

FOR ADDITIONAL PRECISION IN LEVELING, 
PERFORM SQUARENESS TEST ON X & Y, 
THEN SQUARNESS TEST ON COLUMN, 
THEN SPINDLE TRAM TEST.
(CONSULT FADAL SERVICE DEPT FOR PROCEDURE) 

11.1 

11.4 

11.6 

11.7 

11.3.2 11.3.1 

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.

CHART 11 
FINISH PROBLEMS 

10-20-95

CHECK +5V,+12V,-12V. 
ALSO SET METER FOR VAC 
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11.0  

DO NOT OVERTIGHTEN BELTS. 
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Figure 16-19 Bad Power/Bad Voltage
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INPUT VOLTAGE SHOULD BE 120 VAC AND CAPACITOR VOLTAGE 165VDC WITH T817E OR T818E TRANSFORMER.  

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

TYPICAL CURRENT WITH MACHINE AT REST: 
  A12,B12,C12 - 0.3A 
  15 & 16 - 1.5A
  A10,B10,C10 OR 13 & 14 - 0.4A 

12.1 

12.2 12.2.1 12.2.2 12.2.3 
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12.4 

12.4.2 

12.5 

12.6 12.6.1 12.6.2 

12.7.1 12.7.2 12.7 

12.8 

12.4.1 

VERIFY OVERLOAD 
RELAYS ARE RESET. 
CHECK K1, K18, K20, 

F12, F14, AND F16 
ON 1100-1. 

12.7.3 
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Figure 16-20 Bad DC Voltage (Continued)
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IF  +/-12V IS BAD IT  CAN EFFECT CHILLER CONTROL , RS232 ,  CLOCKS, S INE/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. 

TYPICAL CURRENTS 
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.  

USE CLAM P-ON 
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TO LOO K FOR 
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CURRENT DRAW 

TYPICAL CURRENT TO 1220 IS 1.5A. 
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ALSO CHECK F OR 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 POW ER SUPPLY. 

12A.6.1 
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Figure 16-21 Rotary Heads A Axis
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Figure 16-22 TR65 Rotary Heads A & B Axes
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Figure 16-23 Tsudakoma 301RotaryHeads A & B Axes
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Figure 16-24 Servo Coolant Control
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     (VIBRATION IS THE MORE SERIOUS PROBLEM, 
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 WHEN AMP IS ADJUSTED, SET COOLANT AXIS RATIO 
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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.      

CHART 16 
SERVO COOLANT CONTROL 

12-5-95 
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Figure 16-25 Circle Roundness

IN SP EC T ED  
OFF MA C H IN E IS PA R T 

IN SP EC T ED  O N  OR  
OFF  MA C H IN E ? 

PLA C E D IAL IN DIC ATO R  
IN  S PIN D LE  

(A DJUST  X A ND  Y   
SO  SP IN DL E IS  AT  

EX AC T  C E NT E R O F H O LE
ACC OR DING  T O IND IC A TO R ) 

RO TA TE SP IN D LE 
MA N U ALLY   TO  

CH E C K R OU N D N ES S 
OF C IR C LE

TES T B A LAN C E  OF
SIN /CO S SIG N ALS  

US IN G 
FAD A L S IN /C OS  TE S TER  

(S ER V IC E  TOO L ST 48 )

IF  SIN  A ND COS  A RE  NO T  
BA LA NCE D WIT H IN   0.0 01 V, 
BA LA NCE  SIN  AN D  CO S  
AND  RU N T ES T  CU T A G AIN .

CH E C K AN D  A D JUS T 
POS ITION  LOO P G AIN  

AN D  B ALA N C E FOR  
X A N D  Y  AX E S.

CH E C K FOR  
LO OS EN E SS  IN   

MOT OR  C OU P LER S  
AN D  W O R N  OR  LOO SE  

BA LLSC R E W S 

PA RT M U ST BE  IN S P EC TE D  ON  MA C H IN E 
BE FOR E  A NY  C LA MP IN G IS  R EM OV ED .   

CL AM P ING  A ND  FIX TU R ING  C A N D IST O RT  TH E P A RT . 
IF  TH IS H A PP E NS , TH E  P A RT  W ILL  B E  RO UN D W H E N C UT 

BUT W H E N P AR T  IS  R EL EA S ED  FRO M  TH E C LA M P IN G  
TH E C U T WILL  BE  D IS T ORT ED .  

TO  FIN D T H E S O UR CE O F D IS TO R TIO N, P A RT  MU S T 
BE  INS P EC TE D  O N  M AC HINE  B EF O RE  IT IS  R E LE AS E D.

CH E C K 
BA C KLA SH  

OF X  &  Y  AX E S 

CH E C K WA Y LU B E 
AN D  V ER IFY W A YLU B E 
IS BE IN G DE LIV ER E D  

TO A LL A XE S.  
(LU B RIC ATE  L INE A R  W A YS .)  

C H A R T  17  
C IR C L E R O U N D N ESS  

10-3-95  

17.6  

17 .5  

17 .4  

17 .2  

17 .10  

17 .9  

17 .8  

17 .7 .1  

ENTE R  T H E TE S T P R OG R AM  
AT  R IGH T TO C UT A   1  IN C H  
IN S ID E  DIA  H OLE  0 .25  D E E P 

IN  A L U MIN U M.  
TES T C IR C L E W IL L B E  

RO U GH  C U T  A N D  T H EN  
FIN ISH  C U T.

SP EC IF IC AT ION S  FO R C IR C LE RO UN DN E S S: 
                                                               MA XIMU M  D E VIA TION
   V MC  8030 ,  VM C  6030                                  < .0006- .0012  
   V MC  5020A , 4020A , 4020 , 3016 ,  2216 , 15     < .0004-.0008  

(T H E S CRE W  PIT CH  C O M PE NS A TIO N  TA BL ES  CA N  AL SO  A FF ECT 
CIR CL E  R O U ND NES S  W HE N CUTT ING  L AR G ER  D IAM E TE RS .)

VE R IFY  
MA C H IN E IS LEV EL 

(S EE  M AINT EN A N C E 
MA N U AL)  

FOR  A D D ITIO N AL P R EC ISIO N  IN  LE V ELIN G,  
PE R FOR M  SQ U AR E N ES S TE ST ON  X  &  Y,  
TH EN  S QU A R N ES S TE ST ON  C OLU M N , 
TH EN  S P IN D LE TR AM  TE S T.
(C ON S U LT FA D AL SE R VIC E D E P T FO R PR OC E D U R E)  

17 .3  

N1  (C IR C LE  R OUN D N ES S  TE ST  
N2 (0 .500  D IA E N D M ILL , TO OL D IA ME TE R  M U ST BE  IN  TOOL TAB LE , TO ,1 ,.5
N3 (H OM E  IS  C EN T ER  O F P AR T  
N4 (S ET  TOO L AT  TOP  O F P AR T
N5 G0 G17 G 40 G80 G90 E0  
N6 X0  Y 0  M 3 S 10000 
N7 H 1 D 1 Z0 .1  M 8 
N8 G1 Z-0 .25  F4 .  
N9  G8  
N10  L9402  R 0+15. R 1+ 0.980  
N11 L9402  R 0+15. R 1+ 1.  
N12  M5 M 9 
N13 G0 H 0 Z0  
N14 X0  Y 0  E 0   
N15  M2  

DIFFIC U LT TO D IAG NO SE   P R OB LEM S C AN  O C C UR  
IF  M AC H INE  IS N O T P R OPE R LY  GR OU N D E D.
TH ER E  M U ST BE  A  C ON TINU O U S G R OU N D IN G 
CO N D UC T OR  (AS  S PE C IFIED  O N TH E  GR OU N D IN G L AB EL 
IN  TH E  M AC H IN E 'S  D IS CO N N ECT BOX )  FR OM  TH E  V MC 'S  
GR OU N D  B US  T O TH E  GR O UN D BU S  IN  T H E B U ILD IN G 'S 
POW ER  D ISTR IBU TION  P AN E L.

17 .1  

17 .7  

PR O CE DUR E  FO R  A D JU ST IN G L O OP  G AIN  AND  BA LA N CE  IS IN  THE  MA IN TE NA NC E M A NU A L.  
US ING  T HE  FO L LO W IN G E R RO R  DIS P LA Y IS  MO R E  AC C URA TE  THAN A  M E TE R .  
ONC E T HE  LO O P  GA IN  AN D  B A LA NC E  AR E  A DJU ST E D, R ED U CE  TH E  FE ED R AT E T O  F20 . AN D
FINE T UN E  T HE L OO P  G AIN  AN D BA LA N CE  A DJ US TM E NTS .

IN SP EC T ED  O N  MA C H IN E  

CIR C LE  
RO U N DN E S S 

CO N TIN U E D 
ON  P AGE  2  

OF C H A R T 17  
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Figure 16-26 Circle Roundness (Continued)

NO 

NO NO 

IS  THERE 
A SUBPLATE 

 OR LARGE HEAVY 
 FIXTURING? 

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.

FINISHED

REMOVE PART FROM 
FIXTURING  AND 

INSPECT OFF
MACHINE 

IS 
CIRCLE 
ROUND?

(SEE NOTE 1) 

CLAMPING IS 
DISTORTING PART. 
CHANGE CLAMPING 

METHODS 
AND RETEST 

CHECK AND ADJUST 
GIBS AND STRAPS 

ON BOX WAY MACHINES 

CHECK FOR TIGHT SLIDES 
ON LINEAR WAY MACHINES 

YES 

17A.2 17A.1.3 

17A.1.1 

17.7.4a.1 

17A.1.2 

17A.5.1 

IS 
CIRCLE 
ROUND? 

(SEE NOTE 1) 

17A.1 

17A.5 

CHART 17 continued (page 2)

CIRCLE ROUNDNESS 
10-3-95 

YES 

NO 

REINSTALL 
FIXTURING 

AND 
SUBPLATE 

DO 
ANOTHER 

CIRCLE 
TEST 
CUT 

YES 

17A.5.4 17A.5.5 

17A.5.7 

IS 
CIRCLE 
ROUND? 

(SEE NOTE 1) 

FIXTURING OR SUBPLATE 
IS DISTORTING MACHINE 

WHICH WILL CREATE
A MECHANICAL BIND. 

17A.5.3 

DO ANOTHER 
CIRCLE TEST 

CUT 

DO ANOTHER 
CIRCLE TEST 

CUT 

IS 
CIRCLE 
ROUND? 

(SEE NOTE 1) 

17A.4 

CONSULT 
FACTORY 

17A.6 

IF MACHINE PASSES 
CIRCLE ROUNDNESS TEST, 
BUT HAS ROUNDNESS 
PROBLEMS FOR FEEDRATES 
ABOVE F30., USE M92 IN 
PROGRAM AND TRY AGAIN. 
REPEATABLITY MAY ALSO BE AFFECTED 
BY TEMPERATURE GROWTH. 

YES YES

17A.3 

YES 

17A.5.2 

NO 

IS 
CIRCLE 
ROUND?

(SEE NOTE 1) 

17A.5.6 

NO 

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. 

CONTINUED 
FROM PAGE 1 
OF CHART 17 
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Figure 16-27 Error Codes

NO  

SPINDLE MAGNET WAS 
NO T DETECT ED F OR 

OVER 3 SECO NDS 
WHEN SPINDLE SHOULD 

HAVE BEEN TURNING 

ERROR 
NUMBER 

# 

 MEANING  DIAGNOSIS 
 PROCEDURES 

#1 
NO MOTOR 
FEEDBACK 

#2 
ENCODER NOT 
RESPONDING  

NO  MOTOR F EEDBACK 
(EITHER RESOLVER OR 

ENCODER) 
DETECTED AT  

POW ER-UP 

CHECK THAT  
FEEDBACK DEVICE(S) 
ARE PLUG GED INTO 
1010 CARD J2 (J5, J6)

USE FADAL 
ENCODER TESTER 
OR SCALE TEST ER 

TO TEST ENCODERS 

RESOLVER INPUT 
AT J2 O F 1010 

SHOULD BE ABOUT 
1.7VAC 

ENCODER 
FEEDBACK 

ON SPINDLE 
FAILED DURING  

RIGID T AP 

VERIFY 
CO NNECTION 
OF ENCODER 

CABLES 

USE FADAL 
ENCODER TEST ER 
OR SCALE TESTER 
TO T EST SPINDLE 

ENCODER 

#5 
NO  INDEX MARK 

DETECTED 

INDEXER MARK OF 
ENCODER OR SCALE 

NO T DETECTED 
DURING  COLD START 

VERIFY CONNECTION 
OF ENCODER OR 
SCALE CABLES 

USE FADAL 
ENCODER TEST ER 
OR SCALE TEST ER 
TO T EST ENCODER 

OR SCALE 

#8 
SP INDLE MAGNET

NO T DETECT ED OR 
SPINDLE NOT 

TURNING 

IS 
SP INDLE 

TURNING? 

GO TO 
CHART 3 
SP INDLE 
DRIVER 

STO P SPINDLE 
AND USE DI  DS 

TO CHECK MAGNET  
(TURN SPINDLE 

BY HAND) 

VERIFY MAGNET 
IS CONNECTED 

AND CHECK 
ADJUSTMENT  

#9 
SP INDLE FAULT  

LINE DO WN 

SPINDLE FAULT LINE 
IS NOT DETECTED 

OR HAS F ALLEN 
BELOW 10V 

CHECK INVERTER 
FOR FAULT 

CHECK FAULT LINE 
CABLING FRO M 

INVERTER 
(J6 -6)  

CHART 18 
ERROR CODES

REPORTED BY AXIS
8-18-95

ERROR CO DES 

18.9 18.9.1 18.9.2 18.9.4 

18.8 18.8.1 18.8.3 18.8.4 18.8.5 

18.5 18.5.3 18.5.2 18.5.1 

18.1 

18.2.1 18.2.2 18.2.3 

18.1.2 18.1.3 18.1.4 18.1.5 

YES 

CONTINUED 
ON NEXT 

PAGE 

18.8.2a 

SWAP SPINDLE 
CONTROLLER CARD 
WITH KNOWN GOOD 

CARD 

MACHINE CHECKS FOR 
RUNAWAY AT POW ER-UP.  
MESSAGE INDICAT ES AN 

INCORRECT MO TOR-TACH- 
JUMPER CONFIGURAT ION 
OR  FA ILED COMPO NENT.  

DISCONNECT 
J1 O N 

AXIS CARD. 

POW ER O N. 

DO ES 
AXIS  RUN 

AWAY? 

  MOTOR WIRES 
OR TACH 

WIRES ARE 
REVERSED 

J4 JUMPERS O N AXIS 
CARD ARE W RONG 

OR 
AXIS CARD IS BAD 

ENCODER COUNTS 
 NOT W ITHIN 
TOLERANCE 

DURING  RIGID TAP 
PRECYCLE TEST  

STO P SPINDLE 
AND USE DI  DS 

TO CHECK MAGNET 
(TURN SPINDLE 

BY HAND) 

USE FADAL 
ENCODER TEST ER 
OR SCALE TEST ER 
TO T EST ENCODER 
AT AXIS CARD (J5) 

CHECK 
OVERLOAD 

RELAY 

#3 
LO GIC JUMPER 
INCORRECT OR 

SIGNAL MISSING OR
MOTOR-T ACH 
INCORRECT 

INST ALL JUMPER AT  
A1 ON AXIS CARD 

TO BYPASS 
FEEDBACK TEST  
ON POWER-UP.  

18.3.4a 

18.3.5 

YES 

NO  18.3.4 18.3.3 18.3.2 18.3.1 18.3 

18.2 

#7 
RIGID T AP 
PRECYCLE 

ENCODER COUNT 
 PRO BLEM 

18.7.3 18.7.2 18.7.1 18.7 

18.8.2 

USE KNOWN GO OD 
 HALL EFFECT SWITCH 

AND TEST WITH 
A MAGNET 

USING DI DS 

18.9.3 

CHECK CARD 
IN J14 

OF 1060 

18.1.6 

CHECK 
OPERAT ION 

OF K2 
ON1100-1 

18.9.5 

ORIENT ATION 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.  
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Figure 16-28 Error Codes (Continued)

OCCURS DURING 
SPINDLE OPERATION 

IF BOTH  ENCODER FEEDBACK 
AND SPINDLE MAGNET 

ARE NOT DETECTED FOR 
LONGER THAN 3 SECONDS 

NO 

YES 

#10 
ENCODER 

AND MAGNET NOT 
RESPONDING OR 

SPINDLE NOT 
TURNING 

IS 
SPINDLE 

TURNING? 

GO TO 
CHART 3 
SPINDLE 
DRIVER 

CHECK SPINDLE 
ENCODER AND 
MAGNET AND 

THEIR CABLING 

#12 
MOTOR 

OVERLOAD -
STEP COMMAND 

CHECKSUM 
ERROR 

ERROR OCCURS AT END 
OF MOVE WHEN NUMBER 

OF PULSES COUNTED 
BY AXIS CONTROLLER 

DOES NOT EQUAL 
NUMBER SENT BY CPU 

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 

#13 
MOTOR 

OVERLOAD - 
FOLLOWING ERROR > 

OVERLOAD 
FACTOR 

FOLLOWING ERROR 
EXCEEDS THE 

OVERLOAD FACTOR 
PARAMETER 

CHECK 
OVERLOAD FACTOR 

PARAMETER. 
IS IT TOO LOW? 

CHECK POWER 

GOTO CHART 12 
BAD POWER/ 

BAD VOLTAGE 

#14 
MOVE TRANSFER 

FAULT - MOVE SETUP 
INCOMPLETE 

AXIS MOVE COMMAND 
WAS NOT PROPERLY 

TRANSFERRED TO
AXIS CARD 

(CHECKSUM FAILED) 

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 

#15 
TIME OUT ERROR - 

RIGID TAP 
PRECYCLE 

TEST 

SPINDLE MAGNET 
WAS NOT DETECTED 

WITHIN THE 
ALLOWABLE TIME 

#16 
TIME OUT ERROR -

RESOLVER RESPONSE 
OR MOTOR OVER

TEMP 

RESOLVER ZERO-
 CROSSING WAS NOT DETECTED 

BY AXIS CARD WITHIN THE
ALLOWABLE T IME 

VERIFY RESOLVER 
IS PLUGGED INTO 
J2 OF 1010 CARD 

#17 
BAD READING ON 
RESOLVER PORT 

READING FROM THE 
RESOLVER PORT 

INDICATES A SPINDLE 
SPEED  GREATER 
THAN POSSIBLE 

MAKE SURE CABLES ARE 
PROPERLY ATTACHED 

(SPINDLE "RESOLVER"  IS 
THE SPINDLE ORIENTATION 

HALL EFFECT SENSOR) 

CHANGE 
SPINDLE 

CARD 

ERROR 
NUMBER 

# 

MEANING  DIAGNOSIS 
 PROCEDURES 

18.13.3 18.13.2 18.13.1 18.13.4 

GOTO 
CHART 4 
AXIS 
CONTROL 

18.14.3 18.14.1 18.14 

18.15 18.15.1 

18.16 18.16.1 18.16.2 

18.17.3 18.17.2 18.17.1 18.17 

18.12.3 18.12.1 18.12 

18.10.2a 

18.10.3 18.10.2 18.10.1 
18.10 

CONTINUED 
ON NEXT 

PAGE 

CONTINUED 
FROM

PREVIOUS 
PAGE 

  CHART 18 continued (page 2)

ERROR CODES
REPORTED BY AXIS 

8-18-95

18.13 

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

18.12.2 

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

18.14.2 

NO 

YES 
IS 

SPINDLE 
TURNING? 

18.15.2 

STOP SPINDLE 
AND USE DI  DS 

TO CHECK MAGNET 
(TURN SPINDLE 

BY HAND) 

VERIFY MAGNET 
IS CONNECTED 

AND CHECK 
ADJUSTMENT 

18.15.3 18.15.4 18.15.5 

USE KNOWN GOOD 
HALL EFFECT SWITCH 

AND TEST WITH 
A MAGNET 

USING DI DS 

GO TO 
CHART 4A 
AXIS CONTROL 
(RESOLVER 
FAULTS) 

TEMPERATURE SNAP SWITCH 
WILL SHORT COS SIGNAL TO GND  
ON RESOLVER BOARD IN MOTOR 

IF MOTOR OVERHEATS.  
CHECK IF MOTOR IS HOT OR 

CHECK COS OUTPUT TO RESOLVER 
(PIN 8 OF J1-J6 ON 1060) 

FOR SHORT TO GND.  
LET MOTOR COOL.

18.16.3 
18.16.4 

GO TO 
CHART 3 
 SPINDLE 
DRIVER 

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.  
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Figure 16-29 Error Codes

#18 
AMPLIF IER 
FAULT LINE 

DOWN 

AXIS CARD DOES NOT
DETECT FAULT LINE 

OR 
SIGNAL HAS FALLEN 

BELOW 10V 

CHECK CABLING 
AND AMPLIFIER 

IF THE LSECB IS LIT, 
CHECK FOR 

MECHANICAL BIND 

THE STACK ON THE AXIS CARD 
(USED TO STORE CPU COMMANDS 

UNTIL THEY ARE SERVICED) 
HAS OVERFLOWED 

#20 
MOVE  

TRANSFER 
FAULT -  BUFFER 

INDICATOR 
NOT SET 

THE MOVE TRANSFER 
PROCESS WAS NOT 

COMPLETED 
(A COMMUNICATIO N 
FAILURE BETWEEN 

AXIS CARD AND CPU) 

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 

#21 
SPURIOUS 

INTERRUPT - NOT 
SERVICEABLE 

AN UNKNOWN 
OR ILLEGAL 
INTERRUPT 

HAS OCCURRED 

CHECK CONNECTIONS 

FAULTY CONNECTION 
CAN CAUSE NOISE 

#22 
BAD SCALE 

READING 

FEEDBACK FROM 
SCALE PORT IS 

OUTSIDE ALLOWABLE 
LIMITS 

CHECK 
CABLING 

TEST SCALE 

#23,#24,
#25 #26 

MOTOR OVERLOAD - 
FOLLOWING ERROR > 

OVERLOAD 
FACTOR 

FOLLOWING ERROR 
EXCEEDS THE USER- 
DEFINED OVERLOAD 

FACTOR 

CHECK 
OVERLOAD FACTOR 

PARAMETER. 
IS IT TOO LOW? 

CHECK POWER 

GOTO CHART 12 
BAD POWER/  

BAD VOLTAGE 

ERROR 
NUMBER 

# 

MEANING  DIAGNOSIS 
 PROCEDURES 

18.23.4 18.23.3 18.23.2 18.23.1 18.23 

18.22.2 18.22.1 18.22 

18.21.2 18.21.1 18.21 

18.20 18.20.1 18.20.3 

18.18.3 18.18.2 18.18.1 18.18 

18.19.1 18.19 

CONTINUED 
FROM

PREVIOUS 
PAGE 

GO TO  
CHART 4  
(AMPLIFIER 
FAULT) 

18.18.4 

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

OR 1030 

18.19.2 

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

18.20.2 

   CHART 18 continued (page 3) 

ERROR CODES
REPORTED BY AXIS 

8-23-95

REPLACE 
AXIS CARD 

CHECK BOARDS 
IN SCALE BOX 

CHECK 
ALIGNMENT 
OF SCALE 

18.22.3 18.22.4 

GOTO 
CHART 4A 
AXIS CONTROL  
(MOTOR 
OVERLOAD) 

SPINDLE 
CONTROLLER 

DOES NOT RESPOND  
#48 

(COULD BE  
1-255) 

THIS ERROR IS REPORTED BY 
THE CPU  NOT THE AXIS CARD. 

IT  IS NOT AN ERROR #.
AXIS DATA TRANSFER 

HAS STALLED.

VERIFY THAT 
ALL AXIS CARDS 

ARE BLINKING 

PROBLEM COULD BE 
AN AXIS CARD (NOT 

NECESSARILY THE 
SPINDLE CARD), 

THE 1030,  OR THE 1400 

18.48 18.48.2 18.48.3 18.48.1 

18.21.3 

#27 
RETURN 

TO MAGNET 
TIMEOUT 

#28 
ORIENTATION 

TIMEOUT OR TAPPING 
CALIBRATION 

ERROR 

COULD NOT F IND 
MAGNET AFTER 
TAPPING  HOLE.

5 SECOND TIMEOUT.
(DURING 

RIGID TAPPING) 

10 SECOND TIMEOUT.- 
DID NOT ORIENT 

OR 
DID NOT ARRIVE AT 5TH 

MAGNET DURING 
CALIBRATION 

ORIENTATION 
SPEED MAY BE 

TOO LOW 

ORIENTATION 
SPEED MAY 

BE TOO LOW 

18.28 

18.27 18.27.1 18.27.2 

18.28.2 18.28.1 NO 

YES 
IS 

SPINDLE 
TURNING? 

STOP SPINDLE 
AND USE DI DS 

TO CHECK MAGNET 
(TURN SPINDLE 

BY HAND) 

VERIFY MAGNET 
IS CONNECTED 

AND CHECK 
ADJUSTMENT 

GO TO 
CHART 3 
SPINDLE 
DRIVER 

#19 
STACK 

OVERFLOW - 
OVERLOADED WITH 

STEP COMMAND 

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.  

18.28.5 18.28.4 18.28.3 
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Figure 16-30 Serial Port Communications

AL L  C O M M UN I C AT I O N  

YE S 

YE S 

NO  

NO  

S IN G LE  
F IL E  

IS  
PR O B L EM  W I TH  A L L  

CO M M U N IC AT IO N S  O R  
O N L Y A  S IN G L E  

F IL E ? 

LO O K  FO R  
HI D D EN  

CH A R A C T ER S  
IN  T H E  F IL E  

F IL E  M U S T  B E  
SA VE D  IN  A  T E X T  

O N L Y F O R M A T 

SE N D  F IL E  
US IN G  TA ,1 ,1  

SO  C O N TR O L  S TO P S  
AT  S Y N TA X E R R O R  

IS  
IT  A  S YN TA X  

ER R O R ?  
(D O E S PA R T O F  F I L E  

T R AN S M I T? ) 

CH E C K BA U D  R A TE 
AN D  O T H ER  C O M M U N IC AT IO N  

PA R AM ET E R S  A T  M AC H IN E  A N D  
AT  C O M P U TE R  

V E R IFY  T H A T  A L L  R S2 3 2  
CA B L ES  A R E P L U G G E D  IN  

(A T  1 0 3 0 , B A C K O F  C A B INE T ,  
CO M P U TE R ) 

IS  A  
NU L L  M O D E M  
BE IN G  U S E D?  

YE S 

DO ES  
RS 2 3 2  T E S T  P AS S 

W IT H O U T  
ER R O R S ?  

DO ES  
RS 2 3 2  TE S T  P AS S 

W ITH O U T  
ER R O R S ?  

LO O K  F O R  I L L EG A L  
CH A R AC T ER S  B EF O R E 
TH E IN IT IA L  P ER  C EN T 

S IG N

NO  

IF  M A C H I NE  H A S A  PH O N E  M O D EM , 
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Figure 16-31 Servo Indexer
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CHECK VO LTAG ES 
 1810-0-1 J3 : 
   P IN 1 +5V  &  P IN 2 GND 
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CHART 20 
FADAL SERVO INDEXER 

10-20-95 
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Figure 16-32 Servo Indexer (Continued)
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Figure 16-33 Positioning Problems
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Figure 16-34 Positioning Problems
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Figure 16-35 Scale Problems
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CONTINUED 
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Figure 16-36 Scale Problems (Continued)
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Figure 16-37 Rigid Tap
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Figure 16-38 M-Function
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              1050-0  DE CADE SE LE CTION
DO  N OT  SE T   1 05 0-0 F O R D EC A DE S 0,1,3 ,4,6 O R  9 B EC A US E T H ES E 
 D E CA D ES  AL R EADY  H AV E  S P EC IFIC  FU N CT IO NS  AS S IGN E D T O  TH EM. 

DO  N OT  SE T  D E CA D E A  AN D  DE C AD E B T O T HE  S AM E  VA LU E.
TH E A C TIVE  D EC ADE S  O N  TH E  105 0-0  AR E A S SIG N ED  U SIN G   D IP  
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TO  SE T D E CA D E A  FO R  :  
   M 20 -29 :  A 1-C L OS E D, A 2-O P EN ,     A 4-C LO S ED, A8-C LO S ED . 
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7        1 7    18        9      8  
8         1       3        7       6  
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Figure 16-39 Indexer Wiring Diagram

S
H

IE
L

D

BR
O

W
N

RED

O
RANG

E

BLUE

WHITE

BLACK

WHITE

BLACK

RED

BLACK

RED

BLACK

WHITE

GREEN

WHITE

3

8 12

16

19

13

17

R
E

D

W
H

IT
E

1

1

1

J2

J3

J1

J3

1

J2

J4

J1

4321

J2

J4

1

1

1

J5 1

J6

KEYPAD

DISPLAY

J1
1

1 1

J3
1

J15

1
8

1
0

-0
-2

2
1

3

4

1

J11

INDEXER
INTERFACE

G
R

E
E

N

B
L

A
C

K

1810-0

4

1

J10

7

FEED RATE

EMERGENCY
STOP

START

INDEXER WIRING DIAGRAM
10-20-95

CONTROL BOARD

41

2 3

YELL
OW

G
REEN

WHITE
GRAY

BLACK

VIOLET

9
10

6

11

15

POWER
CORD
CONNECTOR

POWER
SWITCH

NL

WHITE

BLACK

2

K1

J10-1 TO U4 PIN 7 A-
J10-2 TO U4 PIN 6 A+
J10-3 TO U4 PIN 1 B-
J10-4 TO U4 PIN 2 B+
J10-5 TO U4 PIN 14 Z-
J10-6 TO U4 PIN 15 Z+
J10-7&8 +5V
J10-9&10 GND

ENCODER

IGBT's

Q4Q3Q2Q1

U3

U1

U2
(12 VOLT
REGULATORS)

U4

(5 VOLT REGULATOR)

FUSE
(AGC10)

FUSE
(AGC 10)

FUSE
(AGC 10)

AMPLIFIER

POWER SUPPLY
1

8
1

0
-0

-1

1

FINISH START

MOV130LA20A

E
L

E
C

T
R

O
C

U
B

E
S

N
U

B
B

E
R

S
O

L
ID

S
T

A
T

E
R

E
LA

Y
F

O
R

A
IR

S
O

L
E

N
O

ID

AIR
SOLENOID

120VAC
165VDC

COM FOR 165VDC

1&2 - +5V
3 - +12V
4 - -12V
5&6 - GND
8 - BRAKE

J1-1 PWM*
J1-2 DIR
J1-4 OVERCURRENT
J1-6 OVERTEMP
J1-8 STOP/GO*
J1-10 RESET*

6 - GND (isolated)
5 - +12V (isolated)
4 - NC
3 - NC
2 - GND
1 - +5V

RS-232

J3-3 TXD DB25-2
J3-5 RXD DB25- 3
J3-7 RTS DB25-4
J3-9 CTS DB25-5
J3-11 DSR DB25- 6
J3-13 GND DB25-7
J3-14 DTR DB25-20

CTS IS JUMPERED TO DTR AND
DSR IS JUMPERED TO DTR.



578 Section 16: Troubleshooting March 2003

Fadal Maintenance Manual

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


