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1. GENERAL 

This maintenance manual is applicable to Installation and 
adjustment and maintenance of the spindle servo unit which driv es 
the FANUC DC spindle motor (Models 2 and 3) and the 
headstock for FANUC TAPE CHUCKER. 

A diagram of the structure of the spindle servo unit 
follows. 

Velocity feedback sign! 

Input slgnal from 
mgnetics cabinet Ii[ Fi rl ng circuit 

I 

MCC 
Fuse circuit a 

FAN 

-

AC reactor 

AC Input 
I00V 191 

AC Input 

~ ,Po .. , ·~·"~" 
Power 

jtransformer 

f f 
AC Input AC input 

-

Thyristor clrcu it 

-

Resistors unit 

200V 3¢ 

!choking I 
I coll I 

I 

Fig .1 Spindle servo unit block diagram 
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A table of printed circuit board specifications follows. 

-------- P . C . B. No l P.C.B . No2 P . C . B. No3 

Model 2 and 3 AZ0B-0004-0780 AZ0B - 0005 - 0583/T AZ0B-0005-0584/T 

Headstock AZ0B-0004- 0780 A20B - 0005-0583/U A20B-0005 - 0584/U 

Remark Manufactured Manufactured from Man ufactured from 
from Jul. 1976 to Jan . 1978 to Aug. Sep. 1978 
Dec . 1977 1 978 
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2. INSTALLATION AND ADJUSTMENT 

2 . 1 Connection 

(1) C onne c tion of power supply line 

Z0 0/220/230V AC power supply line 

Power supply s 

AC input 

3¢ 
AC200 
220/230V 
50/60Hz 

ide 

Phase rotation 

R-S-T 

I 

R 

s 
T 

I 

G 

Three co res 
30/0. 18 0.75mm 2 T2-T 

T2- S 

T2-R 

AC 

'-' reactor 2 Tl-A 

'------._3 4 Tl- I 

-----5 6 TI -2 
>70/0.32 

5.5mm2 AC L 

Four cores 

I 

! I00A T l -3 
AC I00V 
50/60Hz IA! 

-

100B T l -4 

30/0. 18 o.75mm2 

T wo cores 

Velocity control unit 

Terminal plat e T2 
>T 

~ s 
;R 

;RI 

JS I 

1TI 

Terminal plate Tl 

G A I 2 3 

nm RI SI Tl I00A 

Frame ear th 

✓I00A 

Ji00B 

Except 200/220/230V AC p ower s upply line 

4 

100B 

Velocity cont rol unit 

5 

Power supply side 
301 0. I 8 0 .75 mm2 

Three cores T2-T Terminal plate T2 
T 

~ 
T 2 -S s 
T2 - R R 

Power 

AC input 
supply AC 

R transformer reactor 2 
3 ¢ 200V 

50/60Hz s 200V 
4 

Phase rota ti on T 200V 
6 

R-S-T 

T l-A RI 
Tl- I 

SI 
T l -2 Termina l plate Tl 

T l 
A 2 3 

( 

) 

4 

RI SI T l I00A 100B 

AC I00V 
50/60Hz 

IA 

I00A 

1008 

70/0.32 
5.5mm2 

Four cores 

30 / 0 .18 0.75 mm2 
Two cores 

G 

Tt- 3 I00A 

T l-4 1008 

Frame earth 

When t he pow er supply input is other than AC200/220 /230V 

- 7 -



(2) Connection of spindle motor power and signal lines 

Spindle servo unit 

Velocity control unit Machine side magnetics cabinet 

CNI: MR-20RMA 

CONNECTOR 
CNI: MR- 20 LFH 

Velocity command and alarm signal .------ 7 
To Terminal E I 

r.:------

301018 
0.75m 
Two 

cores 

I 24V ( 2A) 
_J 

Clutch power supply Overheat signals 

AC 200V 50/60Hz 

0.5A 

Spindle motor 

FMA 
FMB AC 200V 
Crimp terminal Ti.25-4x2 

Plug FMA FMB 
11-485285-1 I FMAS FMBS 
Pin 

J 1(~~~6~- I l 

Terminal plate TI Gield CONNECTOR ( AMP 1-180339-0 
eorthline 

( 5 6 

) AIA AIB 
DBI 

Note) 

7 8 9 

A2A A2B BB2 
sss 

45/0.32 3 .5mm2 

I ::,, "i 7 9 
+24S MCL TSA sss OHi 

2 4 6 8 10 
MCH TSB OH2 

DB I 
Ti-5 

DB2 
Tl-9 

A2A 
n-7 

A2B 
Tr-·8 

2.5mH50A 
A2A 

A2B 

Crimp terminal T55-4 

Al Al A2 A2 

AIA AIB A2A A2B 

AIA 
Tl-5 AIA 

AIB 
Tl-6 AIB 

70/0. 32 5-5mm2 

DC Spindle Motor 

ENBLl, ENBL2, 1 must be short circuitted on magnetics 
cabinet side. When ENBLl and 2 are opened, no gate 
pulse is issued and spindle motor does not rotate. 

- 8 -



( 3) Connection of special signal lines (Only for PCB No. 2 
AZ0B-0005-0583 and No. 3 AZ0B-0005-0584). 

l} Connection of clutch switching 
CNl 

signals 

- CTH1t,~
8
"---------} , Clutch HIGH signal ((Note) A 

------CTHZ t 9 contact input) 

0 

0 

0 

If this connection is performed, switch the setting on 
the printed circuit board (PCB}. 

Setting 

Set the short pin as below. 
Short pin SIS -- Sl6 

2) Connection to spindle control circuit (AZ0B-0004-0990) 

CN1 CNl CN7 

T !v.L n , contact inp1:1t) 
CTHl ~ 8 8~~ CTHl?-JClutch HIGH signal ((Note) A 

VCMD 
9 9 

VCMD CTH2 

Spindle servo unit 

Spindle 
control 
circuit. 

0 

0 

0 

0 

Setting 

In case no use the clutch HIGH signal. 
Short pin. Sl 2 --Sl 1 
In case use the clutch HIGH signal. 
Short pin S12-Sll 
Short pin S15-S16 

(Note} 
A contact ; Normal open contact. 
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0 
g 

G 

TZ .....--

-[(g 
,___ 

-
{@ -
uQ 

M3 

A 

R 

T 

s 

R 

1 

s 

Power supply i nput 2OOv 30 

Cable 5. 5 mm2 

2 

T 

Spind l e servo un i t 

Tl (M4) 

3 4 5 

100B IOOA 

AC IOOV I 0 

Cable 0 .75 mm2 

6 

Motor MODEL 
2 , 3 

7 8 9 

(0) 
r--

Resist ors unit 

Choking ooi l 

Coble 5.5mm2 

Note) Always connect G t e rminal of GND t o the earth . 
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Spindle servo unit 

PCB 

20 
E 

19 
TSB 

CNl 

18 17 
TLM VRDY 

2 2 

16 15 14 
OVL ENBL SRDY 

2 2 2 

Connector 
MR-20LHF 11---.-~--1, 

13 12 11 10 9 8 

X 
Fasten the screw and 
secure the connector 

~ FB FA TLN. TLM * 
6 5 

7 6 5 4 3 2 
1/CMD TSA TL:tv VRDY OVL ENBL 

1 I 1 1 

* 
I 

SRDY 
1 

to Magnetics cabinet 

s 
s 

RDYl 
RDY2 

NBLl E 
E NBL2 

OVLl 
0 

V 
V 

VL2 
RDYl 
RDY2 

TLMl 
TLM2 
TLM5 
T LM6 

FA 
FB 

V CMD 
E 

TSA 
TSB 

* 
* 

CNl 

I 1 
14 

, 2 
15 

I 
3 

I 
16 

I 4 
17 
5 

I 

18 
r 

10 
11 

12 
' 
' 

13 

7 
I 

l 

} 
Start signal 

A contact input 
(Note} 

} Overload signal 
(Note) B contact output 

} Ready signal 
(Note) A contact output 

} Torque limit command 
(Note} A contact input 

} Torque limit finish 
(Note) A contact output 

} Fuse alarm 
A contact output 

(Note} 

2 0 r-------- -=-----::--==-
6 

• I ~~ - - - - - - - -----------

Velocity command voltage 
± lOV max 

Velocity feed back signal 
' '1 q ,.,._ 

8 

9 -

------------------

} 
Special signal lines 
Refer to the next page 

(Note} A contact ; Normal open contact. 
B contact ; Normal closed contact. 
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2. 2 Checks the Setting 

(1) Tap changing according to the AC input voltage 

The transformer PT tap in the velocity control unit is set 
as follows in accordance with the AC input power supply 
voltage. 

AC input voltate 

AC200V +IO% 
-15 % 

AC220V +lOo/o 
-15% 

or 

AC230V +IO% 
-15% 

Electromagnetic 
contac tor 

Power supply transformer 

Connection terminal block 

for synchronous signals. 

Fuse holder 

and fuse 

Terminal plate 

+ 

Al 

+ 

Transformer 
PT Tap 

Connect to 
Tap 1 

Connect to 
Tap 0 

180 

150 

+ 

Transformer PT 

AC230V 
0 

____ 
0

__ AC200V C 
---U-------:=-LU•• C 

Primary side Secondary side 

If switching is not performed 
£or 220V /230V AC, it causes 
a fault in the power supply 
regulator on the printed cir­
cuit board, Make sure to 
switch it. 

Overload reset switch 

relay 

Current detecton element 

ACZ00V 

Fuse 

Alarm fuse 

Tl 

+ AC220V /230V 

- 12 -



(2) Setting the frequency selector switch (50/60Hz) 

Check that the frequency selector switch is properly 
positioned in accordance with the line frequency (50/60 
Hz). 

Firing Printed circuit board 

Frequency selector switch 

P. C.B. No. 2 
AZ0B-0005-0583 

P. C.B. No. 3 
AZ0B-0005-0584 

---50Hz 

- 13 -
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CNl 

P.C.B. No. 1 
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2. 3 Checks Before Turning Power ON 

No. 

1 

2 

(1) Testing the motor cable and T. G feedback signal connections. 

Before turning on the power switch, check the polarity of 
the motor cable and T. G. feedback signal connections. 
Rotate the motor shaft clockwise by hands and check the 
voltage between terminals Tl-5, 6 and Tl- 7, 8 and between 
GHZ to CH3 (GND) 

Motor Rotational Measuring Polarity Polarity of T. G 
Direction apparature of motor feedback signal 

Motor shaft to Tester or 

rotate clockwise Oscillo-
scope (±;)voltage cHfBvoltage 

Al 
(Tl-5, 6) 

l 
~ CH3-

A2 GND (GND) 
(Tl-7, 8) 

Motor shaft to Tester or 
rotate counter- Oscillo-
counterclockwise. scope GND CH3 

AZ {GND) 

j 
(Tl-7, 8) 

l 
CHG 

~ 
~;oltage _ voltage 

(Tl-5, 6) 

If polality is incorrect, the machine runs away by start 
signal. 

Therefore, always check the polarity. 

- 14 -



(2) Insulation resistance check 

Check that the resistance between GND and terminals 5 
thru 8 of Tl is O. IM fl or more. 

2, 4 Checks Phase Rotation 

(1) In case P. C. B. No. 3 A20B- 0005-0584 

Added the opposite phase alarm circuit on this P. C. B. 
When the phase rotation is not correct or phase lacks, 
and then if power is on, opposite phase, lack of phase 
indicate alarm TGAL light on. 

phase rotation is correct ......... TGAL doe snot light on 
opposite phase, lack. of phase ..... TGAL lighs on 

(2) The AC line is always connected to the input terminals 
so that the phase rotational direction is R-S-T. 

If the phase rotation is not correct and power is supplied, 
the velocity control unit fuse may blow. 

(Check) 

Check that the phase rotation meter turns clockwise 
when connected in the order of R-S-T with terminal block 
Tl and T2. (Change the connection if not correct.) 

Velocity control unit ---
Syn chronous signal T2 

AC INPU T 

I 

3 
-
0 

5 

AC 200/220/230V 
50/60 Hz. 

AC 
2 

reactor 4 

6 

~r = ------
I-- s n ------
,-- R n -------
' ) 1 ,~ I \-

---

EPhase rotation meter 

Terminal plate T 1 

T 

'--
5 
R 

-

R s T 

---
-

----
R -----
s ----
T 

Phase rotation 
meter 

Connection of Phase Rotation Meter 
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Precautions 

The following methods must be used carefully when a phase 
rotation meter is not employed. 

(1) Always insulate the oscilloscope •from ground during measure­
ment. 

(2) Further, since the oscilloscope itself is at equipotential with 
the input voltage, do not touch its frame or metal parts. 

Tl 

A dual-trace oscilloscope can be used to check phase 
rotation as follows: 

[Measurement procedure} [Waveform] 

The following waveform is 
obtained if phase rotation is 
correct. 

II 11 11 11 
UV W 

W-V 
Cannel 2 

G 
N 

Channel 1 D 
Channel2 

2. 5 Adjustment 

Only the following items are required for on-site adjustment. 

(1) Synchronous pulse adjustment [only for PCB No. 1 AZ0B-0004 
-0780 and No. 2 AZ0B-0005-0583] 

If the three-phase waveform is balanced, adjustment is not 
required, but if it is not balanced or if the inter-voltage 
varies, a synchronous pulse must be adjusted in the following 
manner. 

Current waveforms are observed while slowly turning the 
spindle motor. 

- 16 -



CH 11 waveform 

.c:,,.E 

E 

RV l0A RV l0B RV l0C 

(Adjustment) Any two variable resistors RV lOA, B and C are 
turned counterclockwise so that the peak value of 
the current waveforms are within the following 
range . 

(Check) 

.6E ~ t 0. 2E 

After adjustment, electromagnetic contactor MCC 
is turned OFF and the synchronous pulsewidth is 
checked by CH13 A, B and C. (check it after connects 

CHS to the earth. ) 

I-

1 0ms/S0Hz 

8. 33 ms/60Hz ta<Z. Zms/ S0Hz 
ta~l. 83ms / 60Hz 

Check again after readjusting for 50Hz ta> 2. Zms or 
60Hz ta> 1. 83ms. 
In case AZ0B- 0005- 0584, no adjustment. 
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Proximity 

AC Voltage 

S tandarcl 
Wave 

Firing phase 

,,, I 

.,,"' I 
.,, I .... __ ,. I 

I 
I 
I 
I 

Adjustment I 
slope I 
RVlOA,B,I 

C I 

I 

(I) Minimum phase adjustment 
RVIOA,B,C : 
(Short CH13 and CH(-15V))

1 

I 

(2) Adjustment dither 
RV3 
Short CHS and CH3 

About 1 OV (Vol tage at Cathode 
of 2D301) 

CHl 3A, B, C 

Wave form is cheked at 
15 terminal A-OS04 

0.Sms( Common to 50/ 601-Iz ) 

CHI 3A, B, C 
2.2ms(at 50Hz ) 
2.1 ms ( a t 6 0 Hz ) 

Current wave from at low speed. 
(Check point CH 11) 

Check the wavefrom. 

(2) Current detection circuit offset adjustment 

Start signals are turned OFF and RV103 is adjusted so that 
the voltage at current waveform check terminal CHI 1 is 
zero. 

Check terminal Adjustment places Adjustment method 

CHll RV103 0 + ZOmV -

- 18 -



( 3) Adjustment of rotation speed 

MODEL 2, 3 

Head stock 

When the speed command voltage is fed by lOV (maximum 
velocity command), the spindle is adjusted by RV4 so that the 
spindle turns at the maximum speed. 

Velocity Spindle Spindle Adjustment 

P.C.B command motor speed place 
CH3 speed 

AZ0B-0005-0583 HOV 2000+8rpm Maximum RV4 -
/T speed 

AZ0B/ioos-0584 +o. 4% 

AZ0B-0005-0583 +l0V 3400~·3500 3400~3500 RV4 -
/U rpm 

rpml AZ0B-0005-0584/U 

(4) Torque limit adjustment 

The torque limit is set by adjusting the voltage of CH29. 
Adjustment locations are RV108 for clutch HIGH and RV122 
for clutch LOW. Both are adjusted i£ a constant limit is 
required irrespective of the clutch setting. 

Further, if there is no clutch switching, only RV108 is 
effective. 

Current value 0A SA lOA 15A 20A 25A 30A 35A 

Voltage of 
-1. zv -1. 6V ~ 1. 9V 

CH28 -2. osv ... 2.1sv 

-
Standard 
Setting 

- 2.27V -2.4V -2. 53V 

In case AZ0B-0005-0584 

:> 4 
~ 

...... 

...... 3 :r: 
u 
I!) 2 
bl) 

cd 
.µ 

1 ..-< 
0 

:> 

0 

After torque limit is on, adjust the armature current 
by RV 108 and RV122 as measurement CHll. 

20 40 60 
Current (A) 

- 19 -
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N 
0 

3 . MOUNTING DIAGRAM 

3. 1 Spindle Servo Unit Note 2 

335 35 180 

180 120 
150 

I 
150 

T. 4 "-I -=.1....:....:0 0:---, I 
~--''- + + 

Electro-Magnetic 
Con tac tor 

MCC 

0 O 
0 co 
I.J"\ '<I' 

0 
...... 

' 

.......----u-i- P.C.B. IL 
0 

A20B_-0004 - 078t--

Trans former 
PT 

0 

0 

Terminal s for 
s ,rnchroni zing 
signal TZ 

Fuse 
Fl~F3 

l-;=:::====;===f- Connector 
CNl 

100 

(Notes) 

Fan motor Terminals T l 
+ 

1. Maintenance surfaces are £or both front and rear ones. 

2 . A minimum of 35 nun space is required to prevent the top of the 

electromagnetic contactor from arcing. 

3 . A miniinum of 30 nun space is required on the side of the thermal 
relay to press the reset switch. 

Note 3 
--1---1--

+ 

30 

Overload 
Re set switch 

Thermal 
Relav MOL 
Current 
Detector 

CD 

Fus(e ) 
F7 lA 
Surge 
Absorber 
ZNR1~3 

Alarm 
Fuse 
F4~F6 

( 1. 3A) 



3. 2 Firing Circuit 

Printed Circuit Board No.l AZOB - 0004 - 0780 

LJ~LJ 
F9 F8 F7 

0 QCHl2 
CHII 

Current CHl4A 
0 

control Q RV7 CHl3A 
0 

RVI0A RVI I A 
Current □RVS 

□ □ 
limit O RV9 CHl48 

0 
CHl38 

0 
RVIOB RVI 18 

□ □ 
OCHl7 CHl4C 

0 
CHl3C 

OCHl6 RVIOCO RV I IC 

OCHl5 □ □ 
OCHl8 

OCHI0 

OCH9 

OCHS 

OCH6 

OCH5 
RV3 RV2 RVI 

OCH4 000 OCH3 

OCH2 

OCHI 

SWI~ 
50Hz CQ) 60Hz 

Note} CH3, 4 
CH15 
C H 16 
CHI? 

ov 
+24V 
t l SV 
- 15V 

- 2 1 -

~ y 

RVI OI 

Deceleration contr ol 

K3D RVI0B 
K4 □ 

K2 D 0 
Kl D RV I02 

□ 
RVl09 

Power limit 

RVI03 

Current offset 

P . C.B 
A 20B -0004-0750 

R . P .M. Adjustment 

CNI P. C . B 
A 2 0 B - 0 0 04 -0 7 8 0 



Printed circuit board No. 2 AZ0B-0005-0583 

No. 3 AZ0B-0005-0584 

24V fuse 

F7 IA 

D 

CN 6 

Use for adjustment 
minimum phase 

\ 

Power source 
voltage check 

CH3IO 
0 CH24V 

OCHl5V 
OCHOV 

OCH-15V 
OCH28 

(IORF) 

Printed circuit 
~=-i-----baard la be I 

T- Models 2,3 
U- Headstock 
V- Model 5 

CHIBO 

CH220 

RV03 0 

RVl20Q 

Sign signal 

W- Model 10 
X- Model 10 

special seling A 
(B.B) 

Models 5 a, 10 
· power limit offset 

Current detect ion offset 

Models 5al0 power limit offset 

Dither phase I 
angle adjustment_ l 

0RVIOA 
OCHl3A 

Sl3 D 
D

SIO Cu~rent detector Sl4 

S9 - sw1t~~1~lly SIO RV 7 □ 
OCH25 -same QS below? 

Power limit swit~hinq 
Model 5, 10 S 13 
Model 2,3 S14 

Current loop gain 

0RVI08 
OCHl38 
0RVIOC 
OCHl3C 

QRV121 - Cdurrent b. CH 11 0 etector ,as Current wave form 

OCH 9 - Error signal 3 

ORVIIA 

Dither jitter 
OCHl4A 

0RVll8 adjustment OCHl48 

OCH3 
(OV) 

QRV3 

- Ground 

-Dither 

RV9Q 
CHl20 

Current limit 
Current limit -{ 0RVIIC 

OCHl4C 
OCH5 - Short pin 

CHBO 

CH230 

Error signal 

Power signal 

Phase compensation OCHG 
output --t-- ---,r---

Velocity loop offset-t---1----< RV 2 

Velocity loop gain -.~-+-ORV I 

.Error voltage - --+---+--OCH20 

Velocity command 
VCMD 

-+-- -+- -OCH I 

Velocity command VCI ID 
voltage SHOI 

Torque limit HLGH --;-----;---□RVo~ 
9 B □ SIi Torque limit LOW 22 
16 I Sl2 

Tachogenerator CH2 
voltage 

RV1140 Power limit offset 

RVl09 0 Power limit 

SWI 
Q OCH27 -Power limit 

t:'..J OCH26 - Deceleration limit 

50H-;- SOH<□RVIOI-Deceleration limit 

OCH 10 - Error signal 2 
RVI 13 0--Loadmeter output 
CH24 'O Loadmeter output 
CH29 0 Torque Limit 

(OV) 

~ ci~~~ Grounding 
Tachogenerator standardized 

RV40 

CN I 

Velocity voltage 
adjustment 

- S15 ' Withour clutch 
S16' With clutch 

Time constant 
speed setting 

VC MD Interface 
With spindle control circuit S 11 
With clutch switching sigrol S 12 
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4. TROUBLE SHOOTING 

No. 

1 

2 

3 

4. 

Generally, the following items can be considered as faults 
and their causes. 

If a fault has occured, first roughly determine where the 
cause lies {servo unst, spindle motor, etc . ), and then trace out 
the cause. {Refer to Appendices I and II . ) 

CAUSE 

FAULT Spindle servo Spindle motor Machine or Power 
unit unit 

The velocity . Cabling mis - . T . G. WIRE con-
control unit take tact defect or 
unit fuse is . Circuit gault breaking 
blows. Current limit- . Driving cable 

ing circuit shortcircuit 
defect, cir - . Excessive 
cuit adjust- ripple of Tach 
ment defect, Generator 
etc . Vripple~lV 

The spindle . Circuit gault . T. G defect Faulty operation 
r.p.m. in not Defect of error . Lowing of of the velocity 
normal . amplifier cir - counter electro command circuit. 

cuit . motive force 
. DI A Converter of the motor . 

Vibration and . 50/60Hz . Motor fault . The input power 
noise during setting err or. Bearing, waveform is too 
spindle ope - . Circuit adjust- clutch, etc . di sorted. 
ration is ab- ment defect . Excessive rip- . The load fluctua-
normally Dither ple of Tach tion is too large. 
large. 

. 
Gain Generator Gear engagement . 

. Current feed- is not proper . 
back control 
circuit adjust-
ment defect 

The spindle . Deceleration . Relation between 
operation dur - limiting cir - the load inertia and 
ing accelera- cuit adjustment the acceleration/ 
tion and dece - defect . deceleration time 
leration is not • Current feed- constant setting is 
normal. back control not proper. (Refer 

circuit adjust- to Appendix II) 
ment defect. . The belt tension is 

not proper. 
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, ' 
CAUSE 

No. FAULT Spindl e servo Spi ndl e motor Machine or Power 
unit un it 

5 T he spindl e C i r cuit fault . Wire breaking . The machi ne load 

does n ot The gate is too large . 

rotate . p ulses are not No SFR/SRV Si gnal s 

gener ated, e t c . 
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5. SPARE PARTS LIST 

Items 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Arrange spare parts for maintenance in the following lists 
if necessary. 

Articles Parts No. Specification Quantity 

Fuse 75A F 1-3 A60L-0001-006li/GSA 75 3 

Alarm fuse F4-F6 S. Fab250 /402A P413 3 
1. 3A 

Fuse lA F7 A60L-0001-0039#Al l 

Alarm fuse A60L-0001-0046#1. 0 l 
on P. C. B. 

Surge ZNRl-3 AS 0L-2001-0062#441-12 3 
absorber 

Firing PCBl MODEL 2, 3 A06P-6035-H32l#B l 
Circuit Headstock A06P-6041-H00l#B 

Fuse circuit PCBZ AZ0B-0004-0190 1 

Thyristor SCRl-12 AS0L-5000-001 l#A 12 

Current CD A44L-0001-0048 1 
detector 

Magnetic MCC A58L-0001-0029 1 
contactor 

Fan motor FM A90L-000l-0001 l 
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N 
CJ" 

6. CIRCUIT STRUCTURE 

Spindl e servo unit 

From 
Power Unit 

and DC Motor 

CN I 

Fi r ing Contro l 
CN I 

Circuit PCBI 
CNS 

A20B - 0004 - 0780 
A20B-0005-0583/0584 

15 14 13 12 II 10 9 8 7 6 5 4 3 
2f 2<f 2~0 6G 6 K 4G 4~ 2G 2K 5G 5K 3G 3K I G I K 

CN 2 

lc1

~2I WJ 11898 I :r 1,:A 16
1 ~ 1

4 I : I 2 lxi ~ I 
CN 3 I 

12 II IQ 9 8 7 4 3 I ~ 11 

<----------------------!::::::::-:-::-:--'-2_G_,_2_K_,o_G_1o_K_ 8_G_B_K-1:::=:L:~::,:::5;--9-G_ 9_K_ 7_G_7_~---;::_J=g=-=o::-~--.. --t;;---_,-~~=~=----_-=:J 
+ 3 ~ ;; + ~ ~ 0 -7 230VO 3 18A 

T2-T T 

T2-5 s 

T2-R R 

AC 
R 

INPUT 
200/220 s T.I s 
230V F2 

50/60Hz 
T T 

L __ _J F3 

Tl -3 100B 

AC 
INPUT 
I00V MCC 

50/60Hz Tl-4 IOOA 

MCC 
MCC MOL 

II 12 

A2B 

A2A 

32 

MCC 

33 

0B2 

OBI 

AIA 

9K 
AIB To 

CN3 

I 

_ _J 

Tl -8 

Tl·7 

T l •9 

ORI 

Tl ·5 

Tl -5 

Tl - 6 

CH 

2.5mH 

oc 
Spindle 
Moror 

To Machine 
Power Un i t 



7. APPENDIXES 

No. 

1 

2 

Appendix I Adjustment and check of firing circuit (P. C . B No.4 A20B-
0004 - 0780) 

The firing circuit has already been adjusted prior to the ship­
ment. Therefore, there is no need to adjust the circuit, except for 

(1) below. 

Further, the standard setting method is shown in (2) . If a 
fault should occur, refer to (2) for checking the circuit. 

When changing a setting value from its standard value, be 
sure to record it on the data sheet. 

(1) Adjustment rel ated to the spindle motor and machine system 

Item 
Variable 
resistor 

r.p.m RV4 
adjustment 

Gain of RV? 
current 
feedback 
control 
circuit 

Method 
Standard 
Setting 

Adjust variable resistor RV4 so that R63: 82KQ 
the motor r.p.m. may be maximum R 63: 39K S1 
when the velocity command voltage 
is +lOV. 

Model 2, 3 : 2000 rpm 
Head stack : 3500 rpm 

Adjust the current feedback gain Dial: 5-7 
so as to minimize the motor vib-
ration due to the fluctuation of 
spindle load. That is, while obs er -
ving the current waveform at check 
terminal CHl 1, adjust variable 
resistor RV? so as to minimize the 
deflection of the current waveform. 

(RV7 Dial: 3 - 4) (Dial: 5-7) 

Current waveform at CHl 1 
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No. Item 
Variable 

Method Standard 
Resistor Setting 

3 Torque RV108 This adjustment is required for The torque 
limit reducing the torque which is limit v alue 
value generated at the time of spindle increases 
setting orientation. The setting value as the 

differs depending on the machine variable 
spindle load torque. Adjust resistor is 
variable resistor RV108 so that turned 
the shock of the machine at the clockw ise. 
time of spindle orientation may 
take a pr aper value. 

Adjustable range: 
20kg. c1n - 120kg. cm 

(2) Standard adjustment and check 

Switch or 
No. Item variable Method Standard 

resistor setting 

1 Power SWl Set s w itch SWl to the input power 
frequency frequency. 
setting 
(50/60Hz) 

I ~ I 50Hz 60Hz 

2 Control Measure the voltage between check 
power terminal CH3 (ground) and each of 
voltage following check terminals using a 
check oscilloscope or tester. 

+24V CH15: +22 - 27V 
+15V CH16: +14. 5 - 15. SV 
-15V CHl 7: -15. 5 - -14. SV 

3 Velocity RVl The velocity loop ga.in determines Dial: 4 
loop the servo system response and 
gain rigidity. 

4 Velocity RV2 Short-circuit check terminals CHS 
loop and CH6, and adjust variable re -
off set sistor RV2 so that the voltage at 

check terminal CH8 becomes O volt. 
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No. Item 

5 Dither 
No. l 

Note) 

Switch or 
variable 
resistor 

RV102 

Method 

By this adjustment, the servo 
rigidity when the machine is stop­
ped is deterimined. If the dither 
is too large, the motor vibrates, 
and if the dither is too small, the 
dead band enlarges. 

Short-circuit check terminals CHS 
and CH3 (ground), and set level E 
of the voltage waveform at check 
terminal CH9 to 0.6V. 

CH9 waveform 

600-7001J.s 

CH9wa veform ------l t--
- .-------; I I 

---- __L 
....__ 

GND(OV) E=0. 6V 

I 
3._ 3ms/50Hz 

2 . 8ms/60Hz 

Standard 
setting 

E = 0. 6V 

It is necessary to remove the motor cable Al, AZ to adjust 
and check of the item 1, 2, 4 - 9. 
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No. Item 

6 Dither 
No . 2 

7 Dither 
No. 3 

8 

Switch or 
variable 
resistor 

RV3 

RVlOA 
RVlOB 
RVlOC 

RVllA 
RVllB 
RVllC 

Method 

Short-circuit check terminals CHS 
and CH3 (ground), and set level ED 
of the boltage waveform at check 
terminal CH9 to the value shown in 
the right coluinn. 

600 ~ 700us 

Wave form at CH9 

LJ f 
ED 

u-
GND(OV) 

I• 3. 3ms/50Hz 
2. 8ms/60Hz 

Adjust the dither pulse width by 
setting the widths of the "l" level 
pulses at check terminals CH13A, 
and C to the value shown in the 
right colu1nn. 

Waveform at CH13A, B, C 

.--- r--

-, .. -! 
1 Oms/50Hz 8. 3ms/60Hz 

l 

Adjust respective variable resistors 
so as to 1ninimize the fluctuation of 
the dither pL1lse width, 

CH13A, B,C 

- t 

-

Pulse 
width 
fl uctua­
tion 

10ms/50Hz 8. 3ms/60Hz 
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Standard 
setting 

ED: 1. 5V 
+o. 2v 

(5 OHz) 

2. 8V +O. 2V 
(6GHz) 

t: 2, ln1s 
(50Hz) 

1. 8ms 
( 60Hz) 

t: 2. lms 
( 50Hz) 

1. 8ms 
(60Hz) 



No. 

9 

IO 

11 

12 

13 

lten-i 

Offset of 
current 
feedback 
circuit 

Gain of 
current 
limiter 

Current 
limit 
value 

Decele-
ration 
control 
setting 

Power 
limit 
setting 

I 

Switch or 
variable 
resistor 

RV103 

RVS 

RV9 

RVlOl 

RV109 

Method 

Adjust variable resistor R Vl03 so 
that t he v oltage between check 
terminals CHI I and CH3 may be 0V 
w hen no current is flowing through 
the 1notor (electromagnetic switch 
is OFF1. 

This variable r es i stor changes the 
current limi ti ng effect. 
Refer to Table 1. 

This variable r esistor changes the 
current limit value. 
Refer to Table 1. 

Adjust variable resistor RVlOl so 
that the velocity (ovserved at c heck 
terminal CH2) is smoothly reduced 
when the motor is decelerated from 
2000 rpm. The velocity waveform 
becomes smoother w hen the variable 
resistor is turned counter clockwise . 

2000rpm 

fL 0F\_ 
(Wrong) (Good) 

This adjustment is required for pro­
tecting the motor by reducing the 
motor r.p.m. when the spindle load 
exceeds the rating output of the motor 
due to heavy loading, etc. 

r.p.m 
2000 rpm 

I \ 
I \ 
\ \ 

\ ' \ 
' ' /, .... __ _ 

Counterlock- '---­
wise rotation 

Clockwise 
rotation 

Load current 

The power limit value becomes 
larger when the variable resistor 
is turned clockwise. 
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Standard 
setting 

Dial: 5 

Dial: 6 

Headstock 
Dial: 7 

Dial: 2 

Dial: 2 
Model 2, 3 
Dial: 2 
Headstock 
Dial: 5 

Model 2, 3 
Dial: 7. 5 

Head stock, 
Dial: 5 

8 
Dial setting 
(e . g. dial: 2) 



Appendix Table 1 Rel ation between the curr ent limit value and 
the dial settin g of RVS and RV9 

The c u rrent limi t value is determined by t h e dial setting of variabl e 
resistors RVS and R V9, as shown in the following tabl e . 

RVS 
dial 

RV9 setting 5 6 7 8 
d i al 
setting 

0 82A 70A 54A 44A 

1 B 73A 6 1A 49A 
, ,,, ,, 

~ 2 97A 73A SSA 

3 l lOA l OOA; ~ 7 lA 

4 11 l A 99A ~ 
• 

optimal setting 

D_J 
5 1 12A 97A 

6 11 lA 

The rel ation between t he above c urrent and the peak voltage at 
check terminal CHll is as follows. 

140 

120 

-~ 1 

H,_:i fJ} 

~ 60 
z 
fi1 40 

~ 
::> 20 
u 

0 
0 2 4 6 s 10 

Peak Vol tag e at CHll (V} 

- 32 -



Appendix II Adjusting and checking the firing circuit 

(For PCB A20B-0005 - 0583) 

No. 

l 

2 

3 

4 

5 

6 

7 

Since the following adjustment is usually performed at the factory, 
adjustment and confirmation are not necessary. 
Refer to the following for routine checking. 

Setting a nd 
Item adjustment Method of adjustment and check Standard setti ng 

locations Model 2, 3 Headstock 

Time constant SH0l ........._ Clutch LOW C lutch HlGH 
setti ng 5-12 0.6 sec 1 sec 7-10 7-10 

6 - 11 I. 2 sec 2 sec 
7-10 1. 8 sec 3 sec 
8-9 2, 4 sec 4 sec 

T achogenerator SH0 I Setting TG maximum voltage 
voltage setting 1- 16 lOV 2-15 1- 16 

2-15 12V 1'12v 12000 ' ( l0V /3500 3-14 19V 
4-13 21V I\ rpffit rpm, 

Current S9 Detector 
Setting 

detector bi..is Sl0 specification 
A44L-0001-0048 Sl0 Sl0 Sl0 

S9 

VCMD inter- S 11 Specification Setting 
face setting Sl2 Normally, a spindle S 11 Sl2 S I I 

control circuit is used 
Clutch switching is Sl2 
provided 

Power limit Sl3 Motor specification Setting 
setting Sl4 MODEL 5, 10 Sl3 Sl4 Sl4 

MODEL 2, 3, S14 
Hea d stock 

Clutch switching SIS Clutch switching Setting 
is provided Sl 6 Provided Sl6 S 15 SIS 

Not provided SIS 

Tac hogenerator RV4 The maximum rotation speed is 
voltage reguli- adjusted when l 0V is the velocity 
tion command voltage . 

Maximum rotation spe ed: .±_0. 4% 
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,--

Se t ting a nd 
No. Item a d justment Method of a d justment and check Standard setting 

locations Model 2, 3 Headstock --
8 i Velocity loop RV! Det e rmines t he rigid ity of the 45 % 45% 

gain a d just- spindle motor . 
111cnt No special a d justment is required 

lf hunting and , · i bration are ex -
cessive, dcc t· ease them by abou t 
50,:, lo 10%. 

9 Veloticy loop RV2 Adjust t h e n1oto rs to halt when th~ 
offset velocity command vol tage i s OV. 

10 Cur r ent loop RV7 L oop gain t o c u r r e n t com m a nds JOO% 100% 
gain Reduce t hL· ga i n l0% !0% when 

some swe l l is obse r n,d in th,· 
c ur r ent . 

11 Current RVJ03 Adjust the CHI! voltage OV w h e n 
d e tection current i s n ot a p plied . 
off set If this adjustment varies execs-

sively, t he veloc ity is not u nifor rr 
al low speeds . 

12 Powe r limit RV ! 14 A d just the C !-1 23 voltage t o OV 
off set when cur r ent is n ot applie d . 

If this a d justment varies exces-
s ive ly , t he power li mit a t high 
speeds i s inaccurate and motors 
can be damaged. 

13 Curren t limit RV9 Set t he C Hl2 voltage to the proper -1. IV -0 . 7V 
setting val ue w h en cu r rent is not applied. 

The r e l a t ion of CH12 and t he 
c u rrent limit i s as shown in the 
following fi gu r e . 

10 0 

~ 80 
(A) 

r 3 

! 4 0 
::, 
u 

0 
0 -0 . 4 -0 . 8 -1 .2 -1. 6 -

CHI 2 (V) 
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No. 

14 

15 

16 

Item 

Power limit 
setting 

Torque limit 
setting 

Load meter 
output setting 

Setting and 
adjustment Method of adjustment and check 
locations 

RV109 

RV108 
RV122 

RV 113 

Set the CH2 7 voltage to the 
proper value when current 
is no spplied. 
The relation between CH2 7 and 
the power is "s shown in the 
following figure. 

8 
MODEL 3 

(KW) 

6 ------

Headstock 
I 

.µ 

I ·s 
:.:: 4 I 
I. --

I 
Cl) 

I ~ 
0 

(l. I I 
2 

I I 
I I 

0 I I I .I I 

0 -2 -4 -6 -8 
CH27 (V) 

Orientation is performed by 
appl), ing the torque limit and 
adjusting the halt current. 
Adjustment range is 0 to 35A. 

Adiusting locations 
Clutch HIGH RV108 
Clutch LOW R Vl22 

Adjust both irrespective of clutch 
switching when a constant adjust­
ment is required. 

The power limit offset RV114 is 
shifted and the voltage of CI-123 
is changed to lV so that the CH24 
voltage goes to lV. 
After this adjustment, the power 
limit offset must be adjusted. 

- 35 -

Standard setting 
Model 2, 3 Headstock 

- 6. 2V -2 . 5V 

Relationship between 
CH28 voltage and current. 

0A -1. 2V 
SA -1. 6V 

l0A -l.9V 
ISA -2. osv 
Z0A -2. lSV- Standard 
25A -2.27V setting 
30A -2.4V 
35A -2. 53V 



No. Item 

17 DitherNo.l 

18 

19 

20 

Dither No . 2 

Dither No.3 

Setting decele ­
ration limit 

Setting a nd 
adjustment Method of adjustment and check 
locations 

RV 3 CHS and CH3 are shorted . 

RV !IA 
RV 11B 
RV I IC 

RV JOA 
RVIOB 
RVlOC 

RVlOI 

The Cl-19 voltage is set to the 
proper level. 

LJ 
The pulse amplitude of Cl-ll3A 
to C or C I-114 A to C is adjusted to 
the minimum to balance the firing 
phase of the synchronous pulse. 
Amplitude 

CHl4A~C 

~ 
ov ------------

Adjusts the dither pulsewidth. 

~ 
lsoHZ lOm';'j 
601-lZ 8.33ms 

Next, adjust the two volumes in 
RVIOA to C so that the p eak value 
of the cu rrent waveform at low 
speed can be arranged. 
It may be arranged into the smaller 
waveform, Refer to Item 2 . 5 . 1, 
'Synchronous pulse adjustment' for 
details. AE 

ev<fYv{\-. rvvvvfE 
After checking t hat CH21 is +10 
or - lOV when each motor is re ­
volved at the maximum speed 
(refer to Item 7 , 'Tachogenerator 
voltage adjustment'), the voltage 
of CHZ6 is set to the proper value, 
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Standard setting 
Model 2, 3 Headstock 

ED IED 
50Hz 1. 5V 50Hz 1. 5V 
60Hz 2 . BV 601-Iz 2. BV 

E E 
50Hz l.OV SOHz l.OV 
60Hz 2.4V 601-Iz 2.4V 

501-lz 1. Bms 501-lz 1. Bms 
60Hz 1. 6ms 601-!z 1. 6ms 

9. ov +ov 9. 1v +ov · 
-0.ZV -0. 2V 



Appendix Ill Adjusting and checking the firi ng circuit (For PCB A20B - 0005-0584) 

No . 

1 

2 

3 

4 

5 

6 

7 

8 

Since the following adjustment is usually performed at the factory, adjustment and 
confirmati on are not necessary. Refer to the following for routine checking. 

Setting and Standard setting 
Item adjustment Method of adjustment and check 

locations Model 2 , 3 Head stock 

Time constant SH0I Clutch low Cl u tch HIGH 
setting 5-12 0, 6 sec 1 sec 

6-11 l. 2 sec 2 sec 
7-10 7-10 7 -1 0 l. 8 sec 3 sec 

8-9 2 . 4 sec 4 sec 

Tachogenerator SH0l Setting TG maximum voltage 2 - 15 1-16 
voltage setting 1-16 I0V (12V / (I0V / 

2 -1 5 12V 2000 rpm) 3500 rpm) 
3-14 19V 
4-13 21V 

Current S9 Detector specification S etting SJ0 S I 0 
detector bias Sl0 A44L-0001-0048 SI0 

S9 

VCMD inter- S il Specification Setting 
face setting Sl2 Normally, a spindle 

SJ I 
control circuit is used Sl2 SI 1 

Clutch switching is 
Sl2 provided 

Power limit S13 Motor specification Setting 
setting S14 MODEL 5, 10 S13 

S l 4 S14 MODEL 2, 3, headstock S!4 

Clutch switch- S 15 Clutch switching Setting 
ing is provided S16 Provided S16 Sl5 SIS 

Not provided S15 

Dither No. l RV3 CHS and CH3 are shor ted. ED ED 
The CH9 voltage is set to the proper 50Hz 50Hz 
level. 1 . 85V I. 85V 

60Hz 60Hz 
3. 15V 3.15V 

7J !ED LJ E E 
50Hz 

. 
50Hz 

ov 1. ov 1. 0V 
60Hz 60Hz 
2.4V 2.4V 

Dither No. 2 RV! lA The pulse amplitude of CHI 3A to 
RVl IB C or CHl4 A to C i s adjusted to 
RVI IC the mini mum to balance th e firing 

phase of the synchronous pulse. 

Amplitude Amplitude 

cm 3A ~ 

CH14A~C 

--u--ur-
ov 
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No. 

9 

10 

11 

12 

13 

Setting and 
Item adjustment Method of adjustment and check 

locations 

Minimum 
phase shift 
adjustment 

Current loop 
gain 

Current 
detection 
offset 

Power limit 
offs.et 

RV !OA 
RV !OB 
RV IOC 

RV7 

RV! 03 

RV114 

Current limit RV9 
setting 

CH31 and CH17 (-15V) are shorted. 
Adjust the pulse width of CH13 A~ 
c. 

CH13 A-C 

ov_~n.____,n.__ 
-I I • PW"O. 8 ms 

Loop gain to current commands 
Reduce the gain 20%~ 30% when 
some swell is observed in the 
current. 

Adjust the CH! 1 voltage OV when 
current is not applied. 
If this adjustment varies exces­
sively, the velocity is not uniform 
at low speeds. 

Adjust the CH23 voltage to OV 
when current is not applied. If 
this adjustment varies excessive­
ly, the power limit at high speeds 
is inaccurat e and motors can be 
damaged. 

Set the CHI 2 voltage to the proper 
value when current is not applied. 
The relation of CHI 2 and the 
current limit is as shown in the 
following figure. 

0 ' ' I 

0 -0.4 -0. 8 -l. 2 -1. 6 

CHIZ (V) 
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Standard setting 

Model 2 , 3 Head stock 

O.Sms 
(50/60Hz) 

100% 

-1. l V 

O.Sms 

100% 

-0. 7V 



Setting and Standard setting 
No. Item adjustment Method of adjustment and check 

locations Model 2, 3 Head stock 

14 Power limit RV! 09 Set the CH27 voltage to the proper -6.ZV -2 . SV 
value when current is no spplied. 
The relation between CH27 and the 
power is as shown in the following 
figure. 

B -
Model 3 

(KW) 

6 ------
Head stock 

I 

4 I 
"§ ' ,___ 

I -... . 
"' 

I 
I ~ 

0 2 

I P-. 
I 

I 
I 

0 .I 
0 --2 - 4 -6 - 8 

--I'- CH2 7 (V) 

15 Velocity loop RV! Adjust as below by load inertia . 
gain adjust-
ment Max inertia Setting Max inertia Setting 

0-2ke. cm S2 45% 0-0~Skg cm SL 60% 
2~ II 70% o. s-1 II 80% 

16 Veloticy loop RV2 Adjust the motors to halt when the 
offset velocity command voltage is OV. 

17 rpm adjust- RV4 The maximum rotation speed is 2000 rpm 3400 
ment adjusted when l0V is the velocity ( command voltage. 

Maximum rotation speed: ±0. 4% 
3500 rpm 

18 Setting dece - RV! 01 After checking that CH21 is +! 0 
+ov +ov leration limit or - 1 0V when each motor is re - 9 . 0V _0 _2y 9. l V - 0. 2V 

valved at the maximum speed 
(refer to Item 7, 'Tachogene rator 
voltage adjustment'), the voltage 
of CH26 is set to the proper value . 

19 Torque limit RV!0B Orientation is performed by apply - Voltage of CH2 9 can be 
setting RVl22 ing the torque limit and adjusting used for adjustment 

the halt current. torque limi t. 

Adjust the torque limi t by RV l 08 
. and RV 122 during measurement Current CHI l CH29 
cu rrent val ue on CH 11 . SA 0 . 2V -1. 6V 

I O" 0 . 4 11 -1. 9V --- Adjusting locations 15 II o . 6 11 --2. 05V 
Cl utch 1-llGH RV108 20 II 0 . 8 11 --2. 15V 

.Clutch LOW RV 122 25 II l. 0 11 - 2.27V 

!~ 00 
30 II l . 2 11 --2.4V 
35 II 1.4 11 -2.53V 

CURRENT (A) 

20 Load meter RV l 13 
SO% 50% output sett ing 
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1. GENERAL 

Input Si gna I 

This maintenance manual is applicable to Installation and 
adjustment and maintenance of the spindle servo unit (with spindle 
control) which drives the FANUC DC spindle motor (Models 2 and 3) 
and the headstock for FANUC TAPE CENTER MODEL C D , H. 

A diagram of the structure of the spindle servo unit (with 
spindle control) follows. 

Velocity feedbock signa l 

Spindle servo .::U.;.;.nl_.;_t __ _ 

I Spindle ~onrrol unit. 
r - - - - - · - - - - - - - - - 7 

I ~----~ I 
1 Spindle confr<J1 

1 

circuit 0 I / 

I Cable 

DA 
Conver!er 

Firing 
Circuit 

Thyristor 

Circuit 

L_ 
ing 

I I 

Output Signal I 
I 

Resistor 
Unit 

2.5mH 

', M
8
cc Fuse ,-

MODEL 2, 3 
to magnetic 
control cabinet AC 

' I 

Control 
trans­
former 

Circui t 
1 FAN 
I ~~-~ I 

~--- - -- ----- ___ :.. ____ --1-_: - - - - - ~ -~ 

AC Input 
2O0V 3 F 

! P~wer Iron~~~ 

l_ former _J' --,--
AC Input 

AC Input 
IOOV 1111 

:··Power t rans --- ! 

l_ __ former __ _j 
I 

AC Input 

Fig. 1 Spindle servo unit block diagram 
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A tabl e of printed circuit board specifications follow s . 

P. C . B. N o . l P . C . B . No. 2 P . C . B. N o. 3 

Model 2 and 3 A20B - 0004- 07 80 A20B-0005-0583/T A20 B - 0005-0584/T 

H e adstock A20B - 0004-0780 AZ0B-0005 - 0583/U A20B-0005-0584/U 

Spindle control AZ0B - 0004- 0990 AZ0B-0004- 0990 AZ0B-0004-0990 
circuit (03A) (08C) 

Remark Manufactured Manufactured Manufactured from 
from Jul. 1976 from Jan . 1978 Sep. 19 78 
to Dec. 1977 to Aug. 1978 
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2 . F IELD A DJUST MENT 

2. 1 Connectio n 

( 1 ) Connection of p ower line . 

AC200/ 220/ 230V power supply line 

Power supply side Splnd le contro I uni t 
70/Q32 5.5mm2 4 cores 

AC Input R \ Tl - I 
R 

\ Terminal 3 ,¢ s Tl- 2 
"S 

plate 
AC200 \ 

T 4 

220/ 230V T T 1- 3 I R 
T 

50/60Hz 2 s 
G 

(0 T 3 

Phase rotat ion Frame 
Tl -4 e arl h 4 R 2 

R 2 
S2 R- S --T 5 

T 1- 5 
S2 6 T 2 

T 1-6 
T2 

7 R TR 

8 s j230V 3 -7 
Tl - 7 

i '~ ! I 
R - -

Tl-8 s 
30/0.18 0.75 mm 2 I ~ -V- 1-~ 

70/0.32 5.5mm2 4 cores 

Velocity control uni t 
Tl -A 

., R2 Terminal plate Terminal plate 
T i T 2 

Tl- I 
S2 A R2 

EE Tl- 2 I S 2 
T2 

2 T 2 

,o~ 3 I00A 

Frame 4 100B 
eart h 5 

T2-T 
T v--

T 2 -S 

\ 
) s 

T 2 - R 
PT 

-

\ 
; R 12~ov o -7 

ACI00V 
I00A T l - 3 i'~ ! 50/ 60Hz \ 

I 00A 

IA 100B Tl- 4 
100 B ~~-2 ~ 

' (FMA)(FMB ) 
30 /0,18 0.75mm2 
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Power supply side 

AC Input R 

3¢ s 
AC200 
220/230V T 

50/60Hz 
G 

Phase rotation 

R--S --T 

AC200/220/230V power line (ex. 380V/460V) 

70/Q32 5.5mm2 4cores 

Tronstorme r 

-

I 

70/0.32 5.5mm2 
4 cores 

30/0,18 0.75 mm 2 

I00A 

1008 

(FMA) (FM8) 
r-----7 
I Fon I 
1 motor I L ____ ---..J 

\ 
\ 
\ 
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Spindle wntrol unit 

Tl - I 
R 

Terminal 
T 1- 2 plate 

s T4 

T 1- 3 
T 

I R 

2 s 
,o 3 T 

Frame 
Tl-4 earth 4 R2 

R2 
5 S2 

T 1- 5 
~s2 6 T2 

Tl -G 
T2 

7 R TR 

8 s j230V 3 -7 
Tl - 7 

R !'j i - -
Tl-8 s 

L_v_, -~ 

Velocity control unit 
Tl-A 

R2 Terminal plate Terminal plate 
Tl 

@ Tl- I 
S2 A R 

Tl- 2 I S2 
T2 

2 T2 

~o 3 I00A 

Frame 4 1008 
earth 5 

T2-T 
T v-i-----

T2-S 
s 

T2-R 
PT 

R i-;;ov o -7 
Tl - 3 

._, I00A !'j i 
TI - 4 

'1008 L~-2 -~ 



No. 

1 

2 

3 

4 

If the FUJITSU FANUC power transformer is used, the 
following connections must be made with input voltage of 380-480V. 

AC input voltage Connection 

AC inpul 
Output 

+10% 380V O 380V 200V Conlrol I ing r rans former 
RI Top 380V _15 % Power u 

~' 
200 V 

SI rronsformer Connecfed ,... V 1 
V - to rap 

Tl w 
G- G 

Spindle servo - unit 

AC input Output 

400/ 415V +l Oo/o 
~ 220V, Con I rol ling 1ronsformer 

RI Top u ,... Power 

~' 
220/ 230V -15% SI- rronsformer V Connecred 

Tl - to top w 
G- G 

Spindle servo - uni r 

AC input Output 
460V 460V 2C0V Conlrol I in g rronsformer 

R2- Top 
Power 

~' 
200V 

460V 
+1 0% S2- Irons former V 

Connected 

-15 % -----0---- 10 lop 
T2 

(440V :r 10%) ~ 
Spi ndle servo - unit 

AC input Output 
480V 460V 2I0V Control I ing t ronsformer 

+l 0o/o 
R2- Tap 

Power f\ BJ220/230V 480V 
- 15% 

S2- transformer Connecled ---0-
T2,.... to fop 
G -

Spindle ser vo - uni r 

Refer to 2 .2(1) for the settings of the controlling power transformer. 
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Tl 

( 2) Connection of spindle motor power line and signal line. 

Signal name refer to 
Item(3) 

CNI 

CONNECTOR 
CN 7: MR-5OLFH 

Shield earth line E 

Cable ( 500mm l 

Plug 

Machine magnetic control cabinet 

----Velocity command and 

each slgnal 

Tacho meter 

AMP 1-485285-1 .-----------------, 
Pin 

AMP 60662-1 Connector (AMP J-18O339-o) 
I 3 !5 7 9 

TSA sss OHi 
- - - -\-- - -- --- - - - - - 2 4 6 B 10 

TSB 0H2 
Shield earth liue SSS 

45/032 3.5 mm2 

FMAS (Tl-?) FMA FMB 

FMAS FMBS 
7 B 9 10 
R S 

FMASFMBS OBI OB 2 

T5.5-4 
5 6 7 B 9 

DB I 082 
AIAAIBA2A A2B 

DBI 

082 

DB I 
AJA 

AIB 

A2A 

A2B 

0B2 

2.5mH5OA 
Tl - !5 A3A 

Choking 
Coil A3B 

T5.5-4 
Al Al A2 A2 

TJ- 7 A A A3A A3B A4A A4B 

Tl-a 

Tl-9 

DC Spindle Motor 

70/0.32 5.5mm 2 
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( 3) Signal line check 

The connection between the magnetics cabinet and the 
spindle servo-unit is as follows. Attention must be paid to 
the fact that the emergency stop signal input and the alarm 
signal output are both B contact. 

In case before edition 03A of seindle control circuit AZOB-0004-0990. 

Veloc:ty command 
code 

r--;_:_~-~---v{33) 

~R03 

OR 

Alo rm reset signo I 

Forward reverse signal 

~--{}(45) 

~-----;._(46) 

'--__ o_s __ { 
1
( 14) 

Torque limit command 

~ TLM I (5) 

~l_ ___ T_L_M_2_,u( 6) 

Velocity overr ide 
SI 

E 

DA2 
(31) 

A20B-0004-0990/03A 

R'v03 

CN?:MR -50LFH 
,......2.L_ 

v< 
,-...!._ 

ROI SAR I 

~ ,_L_ 

R02 SAR2 
35 19 3 

R03 REST! SST I 

36 20 4 

R04 REST2 SST 2 
37 21 5 

R05 TLM I 
38 22 6 

R06 +15 TLM2 
39 23 7 

RO? CTHI 
40 ;,4 0 

ROS DA3 CTH2 
41 25 9 

R09 TLM5 
42 26 10 

RIO TLM6 
43 27 II 

RI i ALMI 
44 28 12 

Rl2 ALM2 
45 29 13 

SFR OR 
46 30 14 

SRV DAI OS 
47 31 1!5 

EMSPI DA2 OS 
48 32 16 

EMSP2 E 

~ 

[X 
~ 

50 I I a 
SMI SM2 

s I : ON } 
S2 : OFF Velocity override 

(60%-120%) 

S 1 : OFF~ Override cancel 
S2 : ON ) 

- 51 -

External JOG 
command 

(22) +15 

4.7kn (470.R) 

( 24) DA3 VR 
0--- I0K Sl 111,ru 

In case using 
VR:::(lkS'l) 

( 15) OS 
I00n(I0.n) 

use resistor 
in pa rem enthesis 

Clutch switching 
signa l 

{ 7) CTH I 

(8) CTH2 

Speed arr ival 

'---'----'-n 
SAR I signal 

'-------'-=:..:.C SAR 2 

Torque limit 
completion 
signal 

Vortage for 
tac~ometer 

(50) SM I 

0.--. 3 5 00rp,i 

{O~+IOV) 



In case of edition 08C of spindle control circuit A20B-0004-0990 

'-----042) 

----.:.;:..;;..;;..._UH) 

~ H ) 

OR 13) 

Alarm reset signal 

REST! 
( I 9) 

REST2 
Emarg~e_n_c_y_s--:t-o-p---u(Z0) 

signal E.MSP 1 
(B contact)r--..r----0( 47) 

EMSP2 ( 4B) 

___ Jc 4s J 

~--r,( 46 ) 

~ __ o_s _ _____,[)( i ,1) 
Torque limit 

'-'-'-'UIU..-0(5) 

~----,,(6) 
Velocity over ride 

.-----~OVR'-'--'-'"--1-0(27) 

( 28) 

24 K 

A20B -0004-0990/0SC 

(29) 
External JCXi command 
+ I 5 

CN7 :r.!R-50LFH 

3 5 I 9 3 

REST SST! 
20 4 

EST,! SST 2 
2 

TLMI 

s I : 0:-1 } V ~locity override 
s2:ur 1•' csorc-120%) 

:-; I : Of.'1•'} Override 
8 ~ : UN cancel 

- 5 2 -

or ( 22) u---'vw---. 
4 7k!1 (470Q 

( 31) DA2 YR 
( or (Z4) ) o- I 0 k!.1 (I k2 ) 

(DA3)-
In case using 
YR= lk 

E use resistor in 
(32) V----'W,,-~ parenthesis. 

IO on ( IOQ) 
Gluten 
switching signal 

( ? ) CTHI 
(B) f)-"C...cT.c..11:....2 ___ _, 

Speed arrival signal 
SA RI 

'-------uS A H2 

Speed zero signal 

SST! 

'------us ST 2 

Alarm signal 
ALM! 

'-------uA LM 2 

Torque limit 
completion signal 

TLM5 

'------'-=-=-'-Cl T LM 6 

Voltage for 
t achometer 

( 50) SM ! 

( 18) SM2 

0~ 3500rpn 
( o-+IOV) 



2 . 2 Check the Setting 

(1) Tap c h anging according to the AC input voltage 

AC input 
volta ge 

The transformer P T tap in the ve l ocity control unit is se t 
as follows in accordance with t he AC i nput power suppl y 
voltage . 

Transformer T ransformer 
PT Tap T R Tap 

ACZ00V +l0% Connect to Connect to 
- 15% Tap 1 Tap 2 

ACZZ0V +lO% 
- 15% Connect to Conn ect to 

or Tap 0 T a p 3 
AC230V +l0% 

-15% 

T ransformer PT 

AC230V 
a C AC200V 
I 

2 
C 

Primar y sid e Secon dar y sid e 

(A44L- 0 001 - 004 7) 

ACZ00V 

0 I 

AC200V /230V 

- 53 -

If switching is not performed 
for 220V /230V AC , i t causes 
a fault in the power suppl y 
regul a t or o n the printed cir ­
c uit board. Make sure to 
switch it. 

TR 

AC 2 3 0 V 

3 

AC 200V 
2 

C 
C 
E 

P r imary Secondary 

(A44L - 0001-0059) 

ACZ00V 

ACZ00V /230V 



Power supply mounting location. 

Velocity control unit Spindle control unit 

180 
150 

150 

r 
IQQ 

-, 
+ + + + 

E lee tromagne tic 
cont actor 

TR 

Power supply Overload reset 
transformer switch 

Thermal relay 

Connection terminal T2 

block for synchro-

~i□ 
Current detecHon 

signals. ---- element nous 

Fuse 

Fuse holder 

Alarm fuse 
I --- TI ----- 9 

Terminal plate 
+ + 

- 54 -



(2) Setting the frequency selector switch (50/60Hz) 

Check that the frequency selector switch is properly 
positioned in accordance with the line frequency (50/60 
Hz). 

Firing Printed circuit board 

Frequency selector switch 

P. C.B. No. 2 
A20D- 0005-05 83 

P.C.B. No.3 
A2 OB-0005- 05 84 

---50Hz 
--60Hz 

2. 3 Checks Before Turning Power ON 

CNl 

P.C.B. No. l 
A20B- 0004- 07 80 

(1) Testing the motor cable and T. G feedback signal connections. 

Before turning on the power switch, check the polarity of 
the motor cable and T. G. feedback signal connections. 
Rotate the motor shaft clockwise by hands and check the 
voltage between terminals Tl-5, 6 and Tl-7, 8 and between 
CH2 to CH3 (GND) 
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No . 

1 

2 

Motor Rotational Measuring Pol arity Polar ity of T . G 
Direction apparature of motor feedback signal 

Motor shaft to Tester or 

rotate clockwise Oscillo-
scope ffivoltage CHz(±;)voltage 

Al 
(Tl -5 , 6) ~ 

I 
6)) CH3 

AZ GND (GND) 
(T l-7,8) 

Motor shaft to Tester or 
rotate counterclock- Osc illo-
\V l Se, scope GND CH3 

A2 (GND) 

j 
(T i -7 , 8) 

j 
CHG 

/~) 
~toltage _ voltage 

(Tl - 5 , 6) 

If polality is incorrect, the machine runs away by start signal. 
Therefore, a lways check the pol arity . 
I n case of PCB. No . 3 AZ 0B - 0005 - 0584 , motor rotates a t 
first, but a l arm occur at once and F A/FB a l arm signal send out. 

(2) Checking of isol ated resistor check the resi stor between GND 
a nd 5 ~ 8 terminal of terminal plate T 1 and whether it's 
ualue is more 0 . 1 MD . 
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(3) Setting of spindle control circuit PCB (A20B -0004-0990) 

Unit Pin No. Setting 
Contents Remarks CCD CBI 

01-16 0 Set the left data by 
02-15 0 

DA conuerter, BCD S2 digits, 
03-14 0 
04-13 0 

Binary 12 bit. 
SH0l 

05-12 0 
06-11 0 
07-10 0 
08-09 0 Short bar 

01-16 0 I G 15 14 1 3 12 11 10 9 ~, 
02-15 0 :R' o 0 0 0 0 0 0 

, . 11 
1• •• 

03-14 0 ,111 

SH0l-L~ q 0 0 0 0 0 0 

04-13 0 I' 2\ 3 4 5 6 7 R SH05 SH02 
05-12 0 open 

06-11 0 short 

07-10 0 
08-09 0 
01-16 0 
02-15 0 
03-14 0 

SH03 
04-13 0 
05-12 0 
06-11 0 
07-10 0 

·-
08-09 0 
01-16 0 
02-15 0 
03-14 0 
04-13 0 
05-12 In case setting of external analog Refer to 

1 
06-11 0 voltage input in PCB making circuit 1. 
07-10 before edition 03A. 
08-09 0 
05-12 0 In case using D/ A convertor Refer to 

SH04 2 06-11 0 and no using override function circuit 1 ' 
07-10 in PCB making before edition 3, 4. 
08-09 03A. 
05-12 In case using D/ A converter Kefer to 
06-11 0 and external JOG command circuit 2. 

3 
07-10 (analog voltage input) in PCB 
08-09 0 making before edition 03A. 
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Unit 

SH04 

SH0S 

SH06 

SH07 

Pin No . 
Setting 

Contents Remarks 
CCDICBI 

05-12 In case using spindle override Refer to 

4 
06-11 £unction ( range 60 120%) in circuit 3, 
07-10 0 PCB making before edition 03A. 
08-09 0 

(Q8.-09 is spare short bar) 
In case edition 08C of spindle control Refer to 
circuit. circuit 5. 

05-12 Open in giving external analoe: innut. 
06-11 Open in using override £unction. 
07-10 Open in using override function as uper 

limit is 100%. 
08-09 Spare short bar. 
01-16 Setting by TG output voltage, 
02-15 0 (MODEL 2, 3 headstock) 
03-14 0 common to all edition. 
04-13 
05-12 Motor Output voltage 

06-11 0 Model 2, 3 12V /2000 rpm 
1 0 V / 3 5 0 0 rpm 07-10 Head stock 

08-09 
01-02 Short in giving external analog command 

from CN7- ( 24). 
01-02 Setting of speed error excessive alarm Note 1. 

detecting level. Short: 20% Open: 5 0% 

0 mark: Short No mark: Open 

Note 1) SH07 is short bar of pitch 2. 54 mm. 
SH07 is open (level 50%) at shipping time if no required. 

generaly £or lathe 

for machining-center 
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set SO% SH07 
(standard) 

set 20% SH07 

01-02 

01-02 

open 

short 

4. 



External connection and internal setting. 

In case before edition 03A of spindle control circuit A20B-0004-0990. 
Setting for external analogue voltage input 

I SH04 
R54 
lOK 

External vel<?~~1:l_ ___ 'DAZ 8 

command 7 - 31 

E 
0~+l0V 

I 
I 

: E 
"-------

( 3 2) 

short 

7 
12 RS 2 11 6 
5 1. SK R55 r•n 

From DA converter 

Setting when using both D/A converter input and external 
JOG command. 

(470Q) 4. 7K 

VR 
(lK) !OK 

( 10.2) lOOfJ 
I 
I 
I 
I 
I 

In case using VR I 

( 22) 15 

= 1 K L ___ J!.22. OS 
Use resistor in 
parenthesis 

+15 (+lSV can draw up to S0mA) 

8 
SH04 

R54 
l0k 

9 ~-A/,,/l,--(Ji::0,..........,1\Ar-----~ 

R55 
5.lk 

7 

From D/A converter 

D/A Converter 
RLA "ON" 
RLB "OFF" 

ZDl 
l lV 

ZDl 
110 

External JOG command 
RLA "OFF" 
RLB " ON" 
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Rel 
10k 

(4) Setting for spindle override function 

(a) This is used to change the spindle motor speed by 60 -
120% of the command value in order to improve cutting 
conditions. 

OVR2 ( 2 8) [ Afer edition No 08c) 
SWA DA2 (31) ( Before edition No 03A) 

r=-==-=o ( 31) lOk I 
7 SW short 

8 short 10 

9 
12 1. 8k 11 6 7 

I DAl open open - l lV 
L _____ 

5 
( 30) 5 . lk 

ZDl 

From 
DIA converter 

Override can be cancelled with external switches SWA and SWB . 

SWA 11 ON11 (closed) 
SWA ''OFF" 

Override region 

SWB 11 OFF11 (open) 
SWB 11 ON11 

With override 
Without override 

Rel = OQ 

Rel = 10 KQ 
Approximately 120% 
Approximatel y 55% (nominal 60%) 
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With above connections, the 
relationship of the variable 
re~istor and the override are 
as in the graph at the right. 

.......... 
~ 120 

(I) 100 
'.S 80 
1-, 

t 60 
b 4o 

20 
0 .___ ....._ _ __._ _ __,_ _ __Jc_ _ _ 

0 2 4 6 8 10 
Rel KQ 

(b) To make the override proportional to the value of the external 
variable resistor, the following external connections must be made; 
however , the internal setting remains the same. 
In this case , up to 70-120% of the command val ue is variable. 

SWA 
l OVR2 (28) (After edition No 08C] 
I 

(Before edition No03AJ -- I DA2 (31) 
IT ( 31) 
I 
I SW 
I .8 S1 
I /4 

OVRl (28) (After edition No 08C] I 
I DAl ( 30) (Before edition No 03A) I ,-----
I I Rel ( 30) 
I I lKQ 

I 
I 
I 1. 5KS1 

E ( 32) ( After edition No 08C] I l /4W 
u OS ( 15) [Before edition No 03A] 

F 

120 

~ 100 
80 I 

(I) -----------1------ - ---
"O 

60 I .... I 
1-, I 
1-, 40 1 (!) 

I > 20 0 I 
0 I 

0 0 . 2 0.4 0 . 6 o. 8 1 
Rel (KQ) 
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IOK 
( I K) 

In case edition 08C of spindle control circuit A20B - 0004-0990 

Circuit diagram about setting 

(or 

IK 

* R 

* 

I 15 I 
(29) 

DA Converter 
(22)) I R51 

IOK 
30) 

~H06 
5 

(24) SH04 

12 R50 I 
(31) DA2 I K 

SH04 C205 
6 R54 

II 

R55 
5.(K 

(32) 

ov 
ov 

Where R = lk Override 1s 60%~120% 
Override is 80%~120% R = 2 . 4k 

Override is changed in linear as above. 

Provided that SH04 10-7 PIN is short. 
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2. 4 Checks Phase Rotation 

(1) In case P. C. B. No. 3 A20B- 0005-0584 

Added the opposite phase alarm circuit on this P. C. B. 
When the phase rotation is not correct or phase lacks, 
and then if power is on, opposite phase, lack of phase 

indicate alarm TGAL light on. 

phase rotation is correct ......... TGAL doe snot light on 
opposite phase, lack. of phase .... . TGAL lighs on 

(2) The AC line is always connected to the input terminals 
so that the phase rotational direction is R-S-T. 

If the phase rotation is not correct and power is supplied·, 
the velocity control unit fuse may blow. 

( Check) 

Check that the phase rotation meter turns clockwise 
when connected in the order of R-S-T with terminal block 
Tl and T 2. ( Change the connection if not correct.) 

Velocity control unit - L--

Syn chronous signal T2 

ACINPU T 

- I 
-

3 -
0 

5 

AC 200/220/230V 
50/60 Hz. 

2 
AC 

reactor 4 

6 

-T -------- s - ------- R 
~ -------
( I O I \ ,--

---

BPhase rotation meter 

Terminal plate T 1 

T 

s -- R 

-

R s T 

- - -
-

----
R -----
s ----
T 

Phase rotation 
meter 

Connection of Phase Rotation Meter 
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Precautions 

The following methods must be used carefully when a phase 
rotation meter is not employed. 

(1) Always insulate the oscilloscope from ground during measure­
ment. 

(2) Further, since the oscilloscope itself is at equipotential with 
the input voltage, do not touch its frame or metal parts. 

Tl 

A dual-trace oscilloscope can be used to check phase 
rotation as follows: 

[Measurement procedure] [Waveform] 

The following waveform is 
obtained if phase rotation is 
correct, 

11 II II II u v W 
W-V 

Channel 2 
r-------. ' 

G 

Channel 1 N 
D 

Channel2 ~ 
180° 

2 , 5 Adjustment 

Only the following items are required for on-site adjust~ent. 

(1) Synchronous pulse adjustment [only for PCB No. 1 A20B --0004 
-0780 and No. 2 AZ0B-0005-0583] 

If the three-phase waveform is balanced, adjustment is not 
required, but if it is not balanced or if the inter-voltage 
varies, a synchronous pulse must be adjusted in the following 
manner. 

Current waveforms are observed while slowly turning the 
spindle motor. 
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CH 11 waveform 

E 

1 Oms/SOHz 

RV lOA RV lOB RV lOC 

(Adjustment) Any two variable resistors RV lOA, B and C are 
turned counterclockwise so that the peak value of 
the current waveforms are within the following 
range, 

(Check) 

LlE < + O. ZE 

After adjustment, electromagnetic contactor MCC 
is turned OFF and the synchrono.u..s pulsewidth is 
checked by CH13 A, B and C. (check it after connects 

CHS to the earth.) 

1 Oms/50Hz 

8. 33 ms/60Hz ta<Z. 2ms/50Hz 
ta~l. 83ms /60Hz 

Check again after readjusting for SOHz ta> 2, 2ms or 
60Hz ta> 1. 83ms. 
In case AZOB-0005-0584, no adjustment. 
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Proximity 

AC Voltage 

Standard 
Wave 

I 
I 
I 
I 
I 
I 

Adjustment I 

Fi ring phase 

slope I 
RVlOA,B,I 

C I 
I 

(1) Minimum phase adjustment 
1 RVlOA,B, C 
1 ( Short CH13 and CH(-15V)) 
1 

I 

(2) Adjustment dither 
RV3 
Short CHB and CH3 

About lOV (Voltage at Ca thode 
of ZD301 ) 

CH13A,B,C 

Wave form is chekcd at 
15 terminal A-OS04 

O.Bms ( Common to 50/ 60Hz ) 

CHI 3A, B, C 
2.2 ms ( a t 5 0 Hz ) 
2.lms ( a t 60Hz ) 

Current wave form at low speed 
(Check point CH 11 ) 

(2) Current detection circuit offset adjustment 

Start signals are turned OFF and RV103 is adjusted so that 
the voltage at current waveform check terminal CHl 1 is 
zero. 

Check terminal Adjustment places Adjustment method 

CHll RV103 0 + 20mV -
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( 3) Adjustment of rotation speed 

MODEL 2, 3 

Head stock 

When the speed command voltage is fed by lOV (maximum 
velocity command), the spindle is adjusted by RV4 so that the 
spindle turns at the maximum speed. 

Velocity Spindle Spindle Adjustment 

P.C.B command motor speed place 
CH3 speed 

A20B-0005-0583 +l0V - 2000+8rpm Maximum RV4 

IT speed 
A20J3 /~005-0584 + o. 4 % 

AZ0B-0005-0583 +l0V 3400~3500 3400~3500 RV4 -
/U 

A20B-0005-0584/U 
rpm rpm 

( 4) Torque limit adjustment 

The torque limit is set by adjusting the voltage of CH29. 
Adjustment locations are RV108 for clutch HIGH and RV122 
for clutch LOW. Both are adjusted if a constant limit is 
required irrespective of the clutch setting. 

Further, if there is no clutch switching, only RV108 is 
effective. 

Current v a lue 0A SA l0A !SA 20A 25A 30A 35A 

Volta ge of 
-1. 2V -1. 6V -1. 9V 

CH28 
-2. osv 2.15V 

Standard 
Setting 

- 2 .27V -2.4V -2.53V 

In case AZ0B-0005-0584 

-
After torque limit is on, adjust the armature current 
by RV 108 and RV122 as measurement CHll . 

:> 4 -- -- ------ ----------- - ---

..... ..... 3 ::r: 
0 Clutch 

Q) 2 - HIGH . . .. RV 108 
bO 
ro LOW . . . . . RV 122 
...., 

1 ..... 
0 
:> 

0 20 40 60 80 100 
Curre n t (A) 
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3. MOTTNTING DIAGRAM 

3. 1 

0 0 
0 <XJ 
LI'\~ 

Spindle Servo Unit Note 2 Note 3 

o · 

0 .... 

t------'3~3~5<--- ------l-~35 180 30 
i---------1---1 

0 180 

100 

I 

120 

Electro-Magnetic 
Contactor 

MCC 

150 

+ 

.....---,..,.;- p . C . B. I L 

0 

A20B_-0004-078t-

0 

0 

Terminals 
s fnchronizin 
signal T2 

Fuse 
Fl~F3 

r.====:::=:;~- Connector 
CNl 

100 

(Notes) 

Fan motor Terminals Tl 
+ 

1. Maintenance surfaces are for both front and rear ones. 

2. A minimum of 35 mm space is required to prevent the top of the 
electromagnetic contactor from arcing. 

3. A minimum of 30 mm space is r e quired on the side of the thermal 
relay to press the reset switch. 

+ 

+ 

Ov erload 
Re set switch 

Thermal 
Relay MOL 
Current 
Detector 

CD 

f¥s(1A) 
Surge 
Absorber 
ZNR1~3 

Alarm 
Fuse 
F4~F6 

( 1. 3A) 



3. 2 Spindle Control Unit 

0 O 
0 CD 
LO <t 

2. ¢ 

i-----t--150 

.. ~-100 

Spindle control 
circuit P. C .B 

+ 

A208 - 0004 - 0990 

switch 

~25Croo 25~ 

2 - 6 X 13 

Resistor for dynamic bral<e 
40L- 000 - 39 

Power transformer for spindle control circuit 
A44L - 000 I - 0059 

a 

□ ROSI 

Ind le control circuit P. C .8 

AC reactor 
SIL - 000 I - 0022 

Terminal plate 



3. 3 PCB Mounting Drawing 

( 1) Firing Circuit 

Printed Circuit Board No. l AZOB-0004-0780 

□~~ F9 FS F7 

0 QCH l2 
CHII 

Current CHl4A 
0 

0RV7 control CHl3A 
0 

RVIOA RVI IA 
Current □RVS 

□ □ 
limit 0RV9 

OCHl7 

OCHl6 

OCHl5 

OCHIS 

OCHIO 

OCH9 

OCHS 

OCHS 

QCH5 

CHl4B 
0 

CHl3B 
0 

RVIOB RVI 1B 

□ □ 
CHl4C 

0 
CHl3C 

RVIOCO RVIIC 

□□ 

RV3 RV2 RVI 
OCH4 

OCH3 

OCH2 

OCHI 

000 

SWI~ 

50Hz~60Hz 

Note) CH3, 4 
CH15 
CH16 
CH17 

ov 
+24V 
+15V 
-15V 
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E§ y 

RVIOI 

Deceleration control 

K30 RVIOS 
K4 □ 

K20 0 

Kl 0 RVl02 

□ 
RVI09 

---- Power limit 

RVl03 

1 .i-----+-~-Current offset 

P. C.B ----A ZOB-0004-0750 

R.P.M. Adjustment 

CNI -t-__ P. C.B 
A ZOB-0004-0780 



Printed circuit board No. 2 A20B-0005-0583 
No. 3 AZ0B-0005-0584 

24V fuse 

F7 IA 

D 

CN 6 

CH3l0 
0 CH24V 

OCHl5V 
OCH0V 

0CH-15V 
0CH28 
( I0RF) 

Power source 
voltage check 

Printed circuit T- Models 2, 3 
'----'....-- board label u- Head stock 

CHIBO 

CH220 

RVI030 

RVl200 

Sign signal 

Current detection offset 

Sl3 D 
D

SI0 Curren! detector S14 

S9 --swlt~~~n~ly SI0 RV7 0 

{ 

ORVI0A 
Dither phase OCHl3A 

Power limit switching 
Model 2,3 Sl4 

Current loop gain 

angle adjustment_ ORVI0B 0CH25 - Same as below? 0 
□RVl21-Cdurrent b. CH II 0 

Current zero ( 0584) 

Current waveform elector Ias 
0CHl38 

Tacho-generator ORVI0C 
disconnect OCHl3C O CH9 - Error signal 3 
phase rotatlon ___ {-+-----())TGAL 

ORVIIA 0CH3 -Ground 
alarm lamp. 0CH14A (0V) 

ORVIIB 
Dither jitter - 0CHl48 QRV3 - Dither 

RV9 Q 
CH l20 

Current l imit 
Current limit 

Error signal 
ad1·ustment ORVI IC OCHS -Short pin OCHl4C 

CHS0 

CH230 Power signal 
Power limit offset 

Phase compensatlon-t----+-- OCHG 
output 

Velocity loop offset +-----+--QRV2 

-+---+--ORV I Velocity loop gain 

Error voltage --+---+---OCH20 

Velocity command -t----+----uCH I 
VCMD 

Velocity command OVCIID 

RV1140 

RVI090 Power limit 

SWI 
Q oCH27-Power limit 

~ oCH26-- Deceleration limit 

5aHz sOHzORVIOI- Deceleration limit 

0CHIO - Error stonal 2 
RVll3O- Loadmeter output 
CH240 Loadmeter output 
CH290 Torque Limit 

(0V) 
voltage □ SH0I 

Torque limit HIGH --+---;--- RVIOB (j 
Torque limit LOW ORV122 

9 Q511 
512 

Tachaoenerator 0CH2 1 

r;::7,";;7 'ihi1 ° 
~ CH210 

RV4O 

Grounding 
Tachogenerator 
Velocity 
adjustment 

stcmdardized 
voltage 

voltage 

Time constant 
speed settlno 

CNI 

VCMD Interface 

Sl5:Without clutch 
SIG :with clutch 

With spindle control circuit SI I 
With clutch swltchlno slonal Sl2 
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(2) Spindle control circuit 

In case before edition 03A of spindle control circuit AZOB-0004-0990 

T4 

I I I 2 I 3 I 415 I 6 I 7 I 8 I 9 I IO I II I 12 I 

~ CJ CJ 
CH't5V CHOV CH24V CH'tl5V CH-15V 

0 0 0 0 0 
CHIO 

FAL 0 
OVL 0 

SVAL O 

OHALO 

SAL 0 
TGAL () 

0 
CHG 
0 

VCMD offset odjustment---t--­

SRV gain adjustment -+----

ORV4 

CH3 ORv3 

OcH2 CHI 
0 0 

DAC offset adjustment □RV2 
SFR gain adjustment --+---<-ORVI 

DIA 

RV5 

□ RVS 

□ 
SH06 
D 

CH9 

RV7 
0 

CHS 
0 

CONVERTER I SH04 11 SH05. I 

The switch on 
NORMAL 

Short Circuit 

16 9 

•••••••• 
• • • •• •• • 

8 

SHOl ,,._,,SH05 

RES~ 

dLJ 
NORMAL 

CN 7 

PCB A20B-0004-0990 

Short bar 

SH06 
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RVG 

□ 

OCH5 

OCH4 
(TSA) 

EJ 
CN6 

Speed zero Setting 

S FR toch meter indication 
adjustment 

SR V loch meter indication 

Speed arrival setting 



In cas 1
_ of edition 08C of spindle control circuit A20B-0004-0990 

T4 

j1 j2j3j4jsjsj7jsj9j1oj11j12j 

IA~,, ,A~2, IA~3, 
CH-t-5V CHOV CH24V CH1"15V CH-15V 

0 0 0 0 0 
CHIO 

CHG 
0 

0 

RVS 

FAL 0 
OVL 0 

SVALO 

OHAL() 
RV5 

□ 
0--+-- Speed zero setting 

VCMD offset adjustment --+----0 RV4 

S RV gain adjustment --~--0 RV3 
CH3 

QCH2 CHI 
0 0 

SH06 

D 

CH9 
0 

RV7 CHS 

S F R tachmeter Indication 
adjustment 

DAC offset adjustment ---<---0 RV2 

SFR gain adjustment --'--ORV 1 

D/A 

OCNVERTER 

0 
~-----------1---Speed arrival setting 

0 CH5 

0 CH4 
(TSA) 

The swl tch on 
NORMAL 

Short Circul t 

16 9 
•••••••• 
•••••••• 

8 
SHQI,.. SHO 5 

';?E] 
E] 

r-------... 
NORMAL 

CN7 CN6 

PCB A20B-0004-0990 

Short bar 

~ 

SH06 
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4. TROUBLE SHOOTING 

No. 

1 

2 

3 

4. 

Generally, the following items can be considered as faults 
and their causes. 

If a fault has occured, fir st roughly determine where the 
cause lies (servo unst, spindle motor, etc.), and then trace out 
the cause . (Refer to Appendices I and II . ) 

FAULT 

The velocity 

Spindle servo 
unit 

Cabling mis -
control unit take 
fuse is blows .. Circuit gault 

Current limit­
ing circuit 
defect, cir -
cuit adjust ­
ment defect, 
etc. 

The spindle 
r . p . 1n. in not 
normal. 

Vibration and 
noise during 
spindle ope -
ration is ab­
normally 
large . 

The spindle 
aper ation dur ,-
ing accelera-
tion and dece-

. Circuit gault 
Defect of error 
amplifier cir­
cuit • 

. DI A Converter 

. 50/60Hz 
setting error. 
Circuit adjust­
ment defect 

Dither 
Gain 

. Current feed­
back control 
circuit adjust­
ment defect 

Deceleration 
limiting cir-
cuit adjustment 
defect. 

leration is not . Curr ent feed-
normal, back control 

circuit adjust -
ment defect. 

CAUSE 

Spindle motor 

T. G. WIRE con­
tact defect or 
breaking 

. Driving cable 
shortcircuit 
(Refer to item 
2.3(2)) 

. Excessive 
ripple of Tach 
Generator 
Vr i pple ~ 1 V 

. T. G defect 

· P. C defect 

Motor fault 
Bearing, 
clutch, etc. 

• Excessive rip­
ple of Tach 
Generator 

- 74 -

Machine or Power 
unit 

Faulty operation 
of the velocity 
command circuit. 

. The input power 
waveform is too 
disorted . 

. The l oad fluctua­
tion is too large. 
Gear engagement 
is not proper. 

. Rel ation between 
the load inertia and 
the accel eration/ 
deceleration time 
constant setting is 
not proper. (Refer 
to Appendix II) 

. The belt tension is 
not proper. 



CAUSE 

No. FAULT Spindle servo Spindle motor . Machine or Power 
unit unit 

5 The spindle . Circuit gault . Wire breaking . The machine load 
does not The gate . Clutch high/low is too large . 
rotate. pulses are not switching No SFR/SRV Signals 

generated, etc, defect. 
contact defect. 
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5. SPARE PARTS LIST 

Items 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Arrange spare parts for maintenance in the following lists 
if necessary. 

Articles Parts No. Specification Quantity 

Fuse 75A Fl-3 A60L-OOO l-006l#GSA 75 3 

Alarm fuse F4~F6 S. Fab250/402A P413 3 
1.3A 

Fuse IA F7 A60L-0001-0039#Al 1 

Alarm fuse A60L- 0001-0046#1. 0 1 
on P. C. B. 

Surge ZNRl.......,3 ASOL-2001-0062#441-12 3 
absorber 

Fuse circuit PCB2 A20B-0004-0l 90 1 

Thyristor SCR1~12 ASOL-5000-001 l#A 12 

Current CD A44L-OOO 1- 0048 1 
detector 

Magnetic MCC ASSL-0001-0029 1 
contactor 

Fan motor FM A90L-OOO 1-0001 1 

Firing PCBl MODEL 2, 3 A06P-6035-H3214/B 1 
Circuit Headstock A06P-6041-HOO l /rE 

Spindle con- PCB 3 A06P-6041-H082#B 1 
trol circuit 
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6. 

-.J 
-.J 

CONSTRUCTION OF CIRCUI T 

6. 1 Power Part 
---------

,.. -- --- ------- - . - -- . --- - --. - - --- ---- . --- -- -- . -------- -. ------- -- - --- -- -· ---- --- . ---- ----- --- --- -- -- -- --- - -- ----~ 

; CN
7 

!:!!:j~~;t;~:;;p@:j:I[p!!:j3I:j:!j[p!I=!3:[p~q}I:j:!![!Ji:!:j:I[jJ~:j}Lj 

From Control panel 

, ~ ~·E:2=itt1itffi:~i~~~~~~~~~~ 

Powe, supply 
AC20Ql220 / 230V 

!I0/60tb 31111 

h Tl·I ', ll .. . ' T ~--i----.!.•l~6i.: .!.T_~;J'=#-J-

' · • ' 'n 
• ~ I •,2 

· G: •U 

1'-1• 1 Z 

TO F.ANNOTM 

Power 1upply 

AC IOOV !>QIGOH.t 

IOCIA 

'" ,. ,. lG 

zoon 

200• 

" .. .. 
• co 
A200·ooo•- DIIXI 

IOCIA 

T4 

COi 

MOC ,. ~ 
' .. l . 

.. OG ... .. IOK "" 
Cl 
0.22 ,11F 

.. 
IOCQ .. ,nw 

0 
u 
0 • 

G IIG 

1K OK "" • • co 
MCC 

r::~~J Spindle con1r0I uni! 

~ - 0111 -7 . .. Tl· 7 

A;;!O Tl •lJ 

I I 3Z 

"'"' 

I I 
33 

Tl• ... 
-- - . , , , 
002 • • ,Tl·O ' 

L . .. 1_J ,n-10 
OD, 

DDI AtA T l · 5 ... T l ·G 

Choke col l 
2.5 mH 



I 

--.J 
(X) 

6.2 General connecti on di agram of spindle servo unit 

for MODEL 2 , 3 

I Control input :oional J 

o \lalocify command c.odc 
Input ~ionol 

• Exlernol onoloo Valoclly 
comrnand Input 

• Auto/manual swl1chin9 

• Speed overri do Input 

• Ovemde cancel 

• Emergence slop 

ICN7 ! 
-- ROI IJ.31 

~. R02 (341 

- ""' - 13:,1 

L---; RO4 136) 

~- •a• 1371 

~ "°" UOl 

~ •or (39) ~- ROD (,col 

~- Rau (,11) 

- n, a - l,c2) 

~- RII 1,c3) 

- •12 - .. , 
OR (13) 

,f, 
IOV 

1O0n IOK 471(_ _. IOV r;• •-
I .. 

"J& 
: DAI 

I 
I " DA> 

I IOK +: 0YR I :1,-.,,,,,.....,,,,,_ ___ ,;....::='---C>-' 

1 24K f -_..__.._J:: -: .. r,,;;;- ,. 0'1112 

(29) T 
(301 

{31\ 

(27) 

(201 

' ' ' E 
'- . .... rs·hj,;i,ji -· ~ 

CHI 

rl, 
- EMSPI , .. ,, 
- EMSl>2 (4D) 

D/A 
Conve-

rtor 

~ 
/ Control output s lonol j 

.............--,._.,;<De.:l.!.l --¢-::;SA:.;R:_:lc_ __ 

I (OZ) SAR2 • S pead orrlval slonal 

__.-/,.__,;l0:..:3ccl--¢_;:;SS::;Tc,_I _ _ _ 

I tD41 ssr 2 • Spead zero ,lonal 

(Il l ALMI 

~--~(~12~1----.;,>--~A~L~M~•--- • Splndla alarm 

___...........,._,:lO,:Oe_l --0_.:_T,e_L Me,_O;_ __ 

I.__ · _ --'!~•0~1'-<>---'r'-'L"'M'-'G'--- • Siona! during torque llmlt 

! CN6! j TG Signal I 
(06) T SA 

l l !JJ TSO , : f(" -
-~(2~0~)~~•~•'-'•~~,---- · ' 

(03) 6 11 1 

(16) OH2 f 

5M I 

110) .... 
~ 

I 

T◄· IO 
002 

T◄• 9 oe, 

Cw .,. RE:;TI 

r-' 
(19) OC Spindle Molar 

• Alarm reur RESTZ 

• Spindle ~lonllorcJ rotolion command SFR r 5RV 

• Sp,nd I a revarsa roloflon command r 05 

• Torque I imit <::ommond r· TLMI 

TLM Z 

• Clutch High speed signal r CTHI 

CTH2 

I Power ,upply ! 
Transformer 

,01 .. , 
(,C6) 

ll4I 

100) rlr 
(041 

1071 

(OO) 

TI ·7 

I Tl ·o 
TI •9 

Tl·S 

I Tt·G 

DO I 
A IA 

AIO 

Tl· 2 

Tl· I 
r-----'-'-=--<lT2 

~ --~~au 
TI -A 

AC input 

200.1220/ZJOY 

•" 

[fil 
T◄• I I [ii] 

T◄-◄ 

Breaker ~pj_lo!!.)_
1 

t,C Reacror 

R ~0-y _ __.R,.__ -Ci-'-'-'--'----- ~ - -6 ,r- - - 70-- - -+-+-4----'=--"-<'0 •• 
s--efo--¢ s , 

50/GOlh 

AC IOOV 

(JOAI 

T◄• 2 T.c-:, 0---+--------'=--
T◄-3 T◄ · G T -efo-----Q ~.-,.. __ T~--<>-'~~----...._....___., <>----~------'~-=--<1 T2 

4- - ,--1 L __ _J 
G _____ ,l,..._ ____ ,1,---C 

Frame car lh 

G:iJ 
1004 Tl·3 

1000 Tl-◄ 

f4- 7 

r .. - n 

[E] 
T2- I 

T:,- :, 

r-2 - 3 

F t.IA 

FMD 

R 

5 

T 

A4A I A:zl 

l 

IFMA) 

Thcrmo~tat 
109) 0 111 

110 I 6u2 

{ FMO) 

Note I l There lsnr a fan mote, In MODEL 2 
2 ) Plecuc be reedy for omm~ter i f iou 

need II 



7 . APP ENDIXES 

No. 

I 

2 

3 

4 

5 

Appendix I A djustment Referen ce Material 

(1) Ajustment a nd checking precedure for the spindl e control 
ci r cuit 

The following a d j u stments are normally performed at instal­
l ati on, so furthe r adjustment and checkin g should not be 
n ece ssary. P l ease refer to this section for checking in case 
of failure. 

Item 
A d justm ent 

Adju stment and checking 
Standard 

p l aces setting 

D/A converte r RV2 Adjust CHI voltage to Approxi-
offset adju st- 0+5mV when D /A converter matel y 5 0% 
ment input RO I - 12 are all OFF. 

D /A converter RV4 Adju st C H 3 voltage to Approxi-
offset adjust - 0+5mV when SFR and SRV - mately 50% 
ment inputs are turned on i n 

the same statu s as above. 

D /A conve rter RV l A d just so that CH3 becomes 45-50% 
gain a d just- l0V when SFR conunand i s 
ment is s ued in the state where 

DI A conver ter inputs are 
a ll ON (BCD - - S99, B inary 
4095). 

D /A converter RV3 In the same status as above 35 - 5 0% 
gain adju stment adjust CH3 to l OV with the 

SRV command is i ssued. 
For the extern al anal ogue 
comm a nd, adju st the rota-
tion spe e d i n the reverse 
directi on is the standard 
maxim um rotation w ith lOV 
inpu t. 

Spee d 0 adjus t - RV6 Adjust s o t hat CH7 voltage 20% 
m e nt is 5 0mV. The stan dar d 

value fo r speed 0 is 0. 5% . 
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No. 

6 

7 

8 

Item 
Adjustment 

Adjustment and checking 
Standard 

places setting 

Speed arrival RV? This is a signal issued 
signal when the motor speed is 

80-85% of the commanded 
speed. Until it is is sued, 
the SAL (SAR) photodiode 
is turned on. ---------- - --~------
Adjust to get 6Vat CHS 20% 
with the speed command 
lOV on A20B-0004-0990/ 
02P.C.B • .,_ _____________ 

-------
Adjust to get 1. 5V (BS%) 20% 
at CHS when the speed 
command lOV on A20B-
0004-0990/03 P. C. B. 

Tachometer RVS Adjust so that CH6 is Approxi-
voltage (CW exactly lOV while at maxi- mately SO% 
direction) mum speed by SFR com-

mand. 

Tachometer RVS Adjust CH6 to be exactly Approxi-
voltage (CCW lOV while at maximum mately 40% 
direction) speed by SRV command. 

Note 1. The position of the control and the % have the following 
relationship. The % increases in the clockwise direction. 

(
40% SO% 60% 

30% , , I /,,,, 70% 

20% -8- 80% 
10% // \' 90% 

0% 100% 
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Item 

1 

2 

3 

4 

5 

6 

7 

Appendix II Adjusting and checking the firing circuit 

(For PCB AZOB - 0005 - 0583) 

Since the following adjustment is usually performed at the factory, 
adjustment and confirmation are not n ecessary . 
Refer to the following for routine checking. 

Setting and 
Item adjustment Method of adjustment and check Standard setting 

locations Model 2 , 3 Headstock 

Time constant SH0l 

-------
Clutch LOW C lutch HIGH 

setting 5-12 0. 6 sec 1 sec 7- 10 7-10 
6 - 11 1. 2 sec 2 sec 
7-10 1. 8 sec 3 sec 
8-9 2. 4 sec 4 se c 

Tachogenerator SH0l Setting TG maximum voltage 
voltage setting 1- 16 l0V 2-15 1- 16 

2 -15 12V 
12V /2000' ( l0V /3500 ' 3-14 19V 

4-15 21V 
\ rpm, rpm , 

Current S9 Detector 
Setting 

detector bias Sl0 specification 
A44L-0001-0048 S10 S10 S10 

S9 

VCMD inter- S 11 Setting 
face setting S12 Normally, a spindle S 11 S 11 S 11 

control circuit is used 
Clutch switching is SlZ 
provided 

Power limit S13 Motor specification Setting 
setting Sl4 MODEL 5, 10 Sl3 S14 S14 

MODEL 2, 3 , S14 
Headstock 

Clutch switchin~ S15 Clutch switching Setting 
is provided Sl6 Provided S16 S 15 S15 

Not provided S15 

Tachogenerator RV4 The maximum rotation speed i s 
voltage regula- adjusted when l0V is the velocity 
tion command voltage. 

Maximum rotation speed: ±_0. 4% 
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Item 

8 

9 

10 

I I 

12 

13 

Item 

Velocity loop 
gain adjust­
ment 

Veloticy loop 
off set 

Current loop 
gain 

Current 
detection 
offset 

Power limit 
off set 

Current limit 
setting 

Setting and 
adjustment 
locations 

RV! 

RVZ 

RV7 

RV103 

RVl 14 

RV9 

Method of adjustment and check Standard setting 
Model 2, 3 Headstock 

Determines the rigidity of the 45% 
spindle motor. 
No special adjustment is required 
If hunting and vibration are ex­
cessive , decrease them by about 
5% to 10%. 

Adjust the motors to halt when thf 
velocity command voltage is OV . 

Loop gain to current commands 
Reduce the gain 20%~30% when 

some swell is observed in the 
current. 

Adjust the CHU voltage OV when 
current is not applied. 
If this adjustment varies exces­
sively, the velocity is not uniforn 
at low speeds, 

Adjust the CH23 voltage to OV 
when current is not applied . 
If this adjustment varies exces­
sively, the power limit at high 
speeds is inaccurate and motors 
can be damaged. 

100% 

Set the CH12 voltage to the proper - 1. 1 V 
value when current is not applied. 
The relation of CH12 and the 
current limit is as shown in the 
following figure. 

10 0 

(A) 80~ 460 HODEL Z, 3 

140 

0 +-_..,___..,___ .,___.__ 
0 -0. 4 -0. 8 -1.2 -1.6 

CHI 2 (V) 
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45 % 

100% 

-0.7V 



No. 

14 

15 

16 

Item 

Power limit 
setting 

Torque limit 
setting 

Load meter 
output setting 

Setting and 

adjustment Method of adjustment and check Standard settin2 
locations Model 2, 3 Headstock 

RV109 

RVlOB 
RV122 

RV 113 

Set the CH2 7 voltage to the 
proper value when current 
is no spplied. 
The relation between CH27 and 
the power is as shown in the 
following figure. 

8 
MODEL 3 

(KW) 

6 - -- - --

Headstock 
I .... 

I '§ .... 4 - I 
I-< 

,__ 

I 
V 

I :J: 
0 
n. I I 

2 

I I 
I I 

0 I .I 
0 -2 -4 - 6 -8 

CH27 (V) 

Orientation is performed by 
applying the torque limit anc! 
adjusting the halt current. 
Adjustment range is O to 35A. 

Ad justin2 locations 
Clutch HIGH RVI0B 
Clutch LOW RV122 

Adjust both irrespective of clutch 
switching when a constant adjust­
ment is required, 

The power limit offset RV114 is 
shifted and the voltage of CH23 
is changed to lV so that the CH24 
voltage goes to lV . 
After this adjustment, the power 
limit offset must be adjusted. 
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-6.2V -2 . sv 

Relat ionship between 
CH29 voltage and current. 

OA 
SA 

JOA 
!SA 
20A 
25A 

- 1. 2V 
-1. 6V 
-l.9V 

-2 . 0SV 
-2. JSV- Standard 
-2. 27V setting 

30:~ - 2.4V 
35A -2. 53V 



No. Item 

17 Dither No. l 

18 

19 

20 

Dither No. 2 

Dither No. 3 

Setting decele -
ration limit 

Setting and 
adjustment Method of adjustment and check 
locations 

Standard settine 
Model 2 , 3 Headstock 

ED IED 
50Hz 1.5V 50Hz 1.5V RV3 CHS and CH3 are shorted. 

RV llA 
RV 11B 
RVIIC 

RVIOA 
RV 10B 
RV lOC 

RVlOl 

The CH9 voltage is set to the 
proper level. 

LJ 
The pulse amplitude of CH13A 
to C or CH14 A to C is adjusted to 
t he minimum to b a lance t h e firing 
phase of the synchronous pulse. 
Amplitude 

CHl3A ~c~mpnr 
C H1 4A~C 

ov ------------

Adjusts the dither pulsewidth. 

~ 
lsoHZ tom':! 
60HZ 8.33ms 

Next, a djust the two volumes in 
R VIOA to C so that the p eak value 
of the current waveform at low 
speed c an be arranged. 
It may be arranged into the smaller 
waveform. Refer to Item 2 . 5 .1, 
'Synchronous pul se a djustment ' for 
d ·1 ~E 

~~ IYVVYfE 
After checking that CH21 is +10 
or -lOV when each motor i s re ­
volved at the maximum s peed 
(refer to Item 7, 'Tachogenerator 
voltage adjustment') , the voltage 
of CH26 is set to the proper v alue. 
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60Hz2 .BV 60Hz2 . BV 

E 
501-!z l. OV 
60Hz 2.4V 

E 
501-!z l . OV 
601-1:,. 2. 4V 

50Hz 1. Bms 50Hz 1. Bms 
601-!z 1. 6ms 60Hz 1. 6ms 

9. ov +ov 9. 1v +ov 
-0. zv -0. 2V 



No . 

I 

2 

3 

4 

5 

6 

7 

8 

Appen dix III Adjusting and checking the firing circuit 
(For PCB AZOB - 0005-0584) 

Since the following adjustmen t is usually performed at the factory, 
adj ustment and confirmation are not necessary. Refer to the 
fallowing for routine checking . 

Setting and Standard setting 
Item adjustment Method of adjustment and check 

locations Model 2, 3 Head stock 

Time cons tant SH0J Clutch low Clutch HIGH 
setting 5-12 0 . 6 sec l sec 

6-1 1 l. 2 sec 2 sec 
7-10 7 -1 0 7 - 10 I. 8 sec 3 sec 

8 - 9 2.4 sec 4 sec 

Tachogenerator SH0J Setting TG maximum voltage 2 -1 5 1- 16 
voltage setting 1- 16 !0V ( 12V / (1 ov / 

2-15 12V 2000 rpm) 3500 rpm) 
3-14 19V 
4 - 1 3 21V 

Current S 9 Detector specification Setting S l 0 Sl0 
detector bias SI0 A44L-0001-0048 SI0 

S9 

V CMD inte r - Sil Specification Setting 
face setting Sl2 Normally , a spindle 

Si l SJ2 control circuit is used Sil 

Clutch switching is 
Sl2 

provided 

Power limit S l 3 Motor specification Setting 
setting Sl4 MODEL 5, 1 0 Sl3 

SJ4 MODEL 2 , 3, headstock Sl4 
SJ<! 

Clutch swi t ch - SIS Clutch switching Setting 
ing is provided S l 6 Provi ded Sl6 S I S Sl5 

Not provided S l 5 

Dit her No . I RV3 CHS and CH3 are shorted. ED ED 
The CH9 voltage is set to the proper 50Hz 50Hz 
level. 1 . 85V l. 85V 

60Hz 60Hz 
3 . 15V 3. I SV 

7J IED Lr E E 
50Hz S0Hz 

ov l.0V l.0V 
60Hz 60Hz 
2.4V 2.'!V 

D ither No. 2 RV! IA The ::,ulse amplitude of CH13A to 
RVllB C or CH 14 A to C is adjusted to 
RV! 1 C the minimum to balance the firing 

phase of the synchronous pulse. 

Amplitude Amplitude 

CHISA~ 

CH!4A•-C 
' 

~ 
ov 
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No. Item 

9 Minimum 

I 0 

I I 

1 2 

1 3 

phase shift 
adjustn,ent 

Current loop 
gain 

Current 
detection 
offse t 

Power limit 
offset 

Current limit 
setting 

Setting and 
adjustment Method of adjustment and check · 
locations 

RV l 0A CH31 and CH17 (-lSV) are shorted. 
RV 10B Adjust the pulse width of CH13 A~ 
RV I0C C. 

RV7 

RVJ 03 

RVIM 

RV 9 

CH1 3 A-C 

ov_~n.________,n..__ 
• I I - PW=0. 8 ms 

Loop gain to current commands 
Reduce the gain 20%~30"/o when 
some swell is observed in the 
current. 

Adjust the CHI I voltage OV when 
current is not applied. 
If thi s adjustment varies exces­
sively, the ve l ocity is not uniform 
at low speeds, 

Adjust the CI-12 .3 voltage to OV 
when current is not applied, If 
this adjustment varies excessive­
ly, the power limit at high speeds 
is inaccurate and motors can be 
damaged , 

Set the CHl 2 voltage to the proper 
value when current is not applied. 
The relation of CHI 2 and the 
current limit is as shown in the 
following figure. 

100 

80 
-;c:(A) 
~ 60C 

8 
40 "t ' 

0 

Head stock 

MODEL 2, 3 

' ' ' 
O - 0 . 4 ..0 . 8 -I. 2 -1.6 

Cl-112 (V) 

- 8 6 -

Standard setting 

Model 2, 3 Head stock 

0 . Bms 0. Bms 
(50/60Hz) 

I 00"/o 100"/o 

-1. 1 V -0 . 7V 



Setting a nd Stand a rd setting 
No. Item adjustment Method of adjustment and check 

locations Model 2 , 3 Head stock 

14 Power limi t RV109 Set the Cl-127 v oltage to the proper -6.2V -2.5V 
v a lue when current is no supplie d . 
The relatio n between CJ-127 and the 
power is as shown in the following 
figur e . 

A I-

Model 3 

(K W) 

6 ------
Head stock 

I 

... -1 
I 

.§ . - -
I ,.. 

I 

"' ~ 
I 

I 

0 2 

I p.. 

i 
I 

0 I 
0 -2 -4 - 6 - 8 - CJ-127 (V) 

15 Velocity loop RVI Adjust as bel ow by load inertia. 
gain adjust-
ment Max inertia Setting Max inertia Setting 

0-2kg cm S 2 ·!5% 0-0~5kg cm S Z 60% 
2 - " 70% 0.5-1 " 80% 

16 Veloticy loop RV 2 Adjust the motors to halt when the 
offset velocity command voltage is OV. 

17 rpm adjust- RV4 The 1naxirnum rotation speed is 2000 rpm 3400 
ment adjusted w hen IOV is the velocity ( 

command vol tage . 
Maximum rotation speed: ±0.4% 

3500 rpm 

1 8 Setting dece- RVJOI After checking that Cl-121 is + J O +ov +av 
leration limit or -IOV when each motor is re- 9.0V _ 0 _2V 9 . IV - 0. 2V 

val ved at the maximum speed 
( refer to I tern 7, 'Tachogene r a tor 
vol tage adjustment'), the vol tage 
of Cl-126 is set t o the prope r value. 

19 Torque limit RV! 08 Orientation is performed by apply- Voltage of CJ-129 can be 
setting RV12 2 ing the torque limit and adjusting use d for adjustment 

the halt current. torque limit. 

Adjust the to r que limit by R V 108 
and RV 122 during m easurement Current C HI I Cl-129 

c ur rent v a l ue on CH 11. SA 0. zv -1 . 6V 
I D" o. 4 11 -1. 9V ........___ 

Adjusting locations I 15 II 0 . 6" -2.05V * 
Clutch H1GH RY I DB I 20 II D. 8" -2. 15V 

Clutch LOW RV 122 I 25" 1 . 0" -2.27V 

1v 30 II I. 2" -2AV 
35 II 1.4" - 2 .53V 

.,. Standard s e tting 
O 20 40 60 80 100 

CURRENT (A) 

20 Load meter RV 
output setting 

I 13 50'1/o 50% 
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00 
00 

Appen dix IV 

( 1) Spindle motor Model 2, 3 

,--.. 1 0 
s . 8 bO 

,..!G 
\_J 

E--t 6 
<I) 

::I 
O" 4 ,.. 
0 

E--t 
2 

0 
0 20 · 

T orque - c u rrent 

T=0. 0981a 

40 60 80 100 

Current Ia (AJ 

,--.. 

> 
\_J 

ro 
µl 

<I) 

llO 
ro 

4-1 
,-I 

0 

> 

200 

160 

120 

8 0 

40 

0 
0 

Voltage - rpm 

98N 
Ea= 100 0 

1000 

2 1 0V 

180V 

2000 

rpm N (rpmJ 

Current limit 

100 

" <t! 80 
\_J 

ro 60 
H 

4-1 
i:1 
<I) 40 ,.. ,.. 
::I u 20 

0 
0 1000 2000 

rpm N (rpm ) 
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1. GENERAL 

This maintenance manual should be used for the spindle 
ser vo- unit which drives FANUC D C s pindle motor Models 5 & 10 . 

The gener a l structures of the s p indle servo - unit is as 

follows . 

Vel ocity feedback signal 

Spindle Firing Thyristor 
Inp11t signal control cir c u i t circuit 

from the 
magnetics 
cabinet or 
NC unit 

FANUC DC 

D /A conver ter 
spindle motor 

( optional) 
Fuse Resistors 

circuit unit 

Input Z00VAC 3 - phas e 

r Power--7 
I t r ans - 1 

1for mer I 
I I L---T __ _. 

AC input 

F ig~ 1 Str uctL1re of spindle ser vo -unit 

During In stallation a n d a d justment, r efer to the FANUC DC 
Spindl e Motor S e ries D ESCRIPTIONS, and confirm that signal 
lines are properl y conn ected from the 1nagnetics cabinet or NC 

unit. 

A table of printed circu i t boar d specification follows 

P.C.B . No. 1 P.C.B. No. 2 P . C . B . No. 3 

Model 5 AZ0B-0004-0781 AZ0B-0005 - 0583/V AZ0B--0005 - 0585/ V 
Firing Model 10 AZ0B-0004-0781 AZ0B-0005-583/W AZ0B -0005 - 0585/W 
circuit Special 

AZ0B - 0004 - 0781 AZ0B - 0005-0583/X A Z0B-0005-0585/ X 
setting A 

Spindl e control circuit 
AZOB - 0004 - 0990 A Z 0B-0004-09 90 AZ0B -0004 - 0990 

(03 A) 108 C ) 
Manufactured Manufactured from Manufactured from 

Remarks from Jul. 1976 to Jan . 197 8 to Aug . Sep. 1978 
D e c. 1977 1978 
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2. INSTALLATI ON AND ADJUSTMENT 

2. 1 Connection 

(1) Connection of power line 

After confi rming the rating of the external power source, 
the line should be connected. 

Motor type Power requirement 

Model 5 20 KVA 

Model 10 30 KVA 

Connection of power line 

(power line) 

(Rq (S w G 

( ) -
Fuse l00A 
(50 TAR 1 □ I□ D Fuse 1. 3A 

00) 0 0 0 
~ 

□□ 
r-- ----, 
I I 
I Power I AC200V 
I tr ans£ orme 3 0 

1--- -..,...,..---:-:---<: 
50/60Hz 

(14mm2 ) 
I 

I I 
I I L ____ _ _J 

(Tl4- 6) 

S.Fab 250/402AP413 
l0A 
S. Fab 250/402GPL4100 

(R) 
u 

G 

Spindle 
servo-unit 

l00A 

l00A 

In regions where line voltage is within the standard voltage 
range 200- 230V AC :rn~ , the power transformer is unnecessary, 
but in regions where AC

0 
input is 380-SS0V, the power transformer 

is required. 
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No . 

1 

2 

3 

4 

If t he FUJ ITSU FANUC power transformer i s used, the 
following c onnecti ons must b e i:nad e w i th input voltage of 380- 480V. 

AC i npu t voltage Connection 

AC input 
Output 

380/400+10% 
380V O 380V 200V Transfomer fo r control 

RI Tap u Power :3' 200V - 15 % 
SI tronsforrner Connected V V 

T.!_ 
to tap 

w JJ ------0 G- G 

Sp indle servo -uni t 

AC input Output 

~ 200V Tran sfom er for con t rol 
400/450V +l Oo/o RI Top u 

-0--Fbwer 

~' 
220/230V -1 5% SI tronsformer V Connected 

" 
T l w to tap 

---0-- 1 
G G 

Spind le servo - unit 

AC Input Output 
460V 460V 200V rransfomer for contr ol 

R2- Tap 
Power 

~' 
200V 

460V 
+l 0% S2- tronsforrner Connected 

- 1 5% -0- to tap 
T2 

(44 0V ¼ 1 0%) 
G-

Spi nd le servo - unit 

AC input Output 
480V -'"'-460V 210V Tr ansf omer for c ontrol 

+l 0% 
R2- Tap 

Fbwer 
480V S2- BJ220/230V 

-i 5% transformer Connected 
T2- to tap ,.., 
G-

Spindle servo - uni t 

Refer to 2 .2 (1 ) for the settings of the controlling power transformer. 
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(2) Connection of power line 

The connection of the spindle motor and the servo - unit is as 
follows . Since motor control is impossible if the polarity of 

· the magnetic field coil, the power line, or the T.G is 
reversed, each line must be connected by referning to the 
labels. In addition, confirm that the resistance differs 
between ter1ninals 1-2 and 2-3 of the resistance unit and 
then make the connection. 

Spindle servo -unit 

CN6 D r, 

-
TS 

Tl 
(!TI] REX-I 

I 5 .. . ··· 141 
REX-2 

MR-20RMA 

REX-3 

Load merer 
power meter ) 

T_B.::_~--------------+ 

1LM2-­
I 

1 ss 

Resistance unit REX 
Tl - 9 l _ _ j_ _ --, 

I4mm2
: : 
I 

2 
012f1.I 

Tl-I0 I 

I 004111 
T l - 8 3 I 

__ __ J 

CN6 

D MR-20LFH D 

I\ 
I I 
I / 

-\ I 

( ot i ona l I 

DC spindle motor 

Added connector 
Housing 350720 

- I 
Contact 350689 

-I 

I 

TSA 
4 

7 

OHi 

FMB Tl -14 2mm2 FMB 

FMA 
Tl- I3 FMA 

Terminal block TS 

k~1 ,~21 s3

s F 
Ti-12 5.5mm 2 F 

E 
E 

Tl-I1 A I B E 

2 3 

TSB sss 
5 6 

B 9 

OH2 

F I 
Terminal block Tl Tl-5,61Tl-7,8 THI Ti-12 I 

5 6 

A A 

IO 11 

7 B 9 

B B 
REX-3 REX-3 

REX 
I 

12 13 14 

F FMA FMB 

B 

A 

TI-S 14mm2 B Tl 4 -6 T5.5-6 

Tl-7 B 

Tl-6 A 

A 

lonper mater 

(1 
.~ DC Spind le 

Motor 

I A I 
L ____ J 

150A 50mV 
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( 3) Signal line check 

T he connection between the magnetics cabinet and the 
spindle servo-unit is as follows . Attention must be paid to 
the fact that the emergency stop signal input and the a larm 
signal output are both B contact. 

In ca se before edition 03A of spindl e control circuit AZOB -0004 - 0990. 

Velocity command 
code 
RO I (33) 

R02 (34) 

(35) 

(36) 

(37) 

(38) 

(39) 

(40) 

( 41) 

(42) 

(43) 

(44) 

OR (13) 

Alarm reset signal 

(19) 
(20) 

Emergency stop signal 
( 8 contact) 

(47) 

(48) 

Forward reverse signal 

(45) 

SRV (46) 

OS ( 14) 

Torque limit command 
TLM I (5) 

TLM 2 (6) 

Velocity override DA I 
SI (30) 

A20B-0004-0990/03A 

CN?:MR -50LFH 
33 I 

ROI X SAR I 
34 2 

R02 SAR2 
35 19 3 

R03 REST I SST I 
36 20 4 

R04 REST2 SST2 
37 21 5 

R05 TLM I 
36 22 6 

ROG + 15 TLM2 
39 23 7 

RO? CTHI 
~· ?4 " 

ROS OA3 CTH2 
41 .::, 9 

R09 TLM5 
42 26 10 

RIO TLMG 
43 27 II 

R II ALM I 
44 26 12 

Rl2 ALM2 
45 29 13 

SFR OR 
46 30 14 

SRV DAI OS 
47 3 1 15 

EMSPI DA2 OS 
46 32 16 

EMSP2 E 
LIL. 

t>< 
-1.1-

50 =:::n:::: 
SMI SM2 

S I : ON } 
S2 : OFF Velocity override 

(60%-120%) 

S 1 : OFF>- Override cancel 
S2 : ON ) 
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External JOG 
command 

4.?kn. (470.Q) 

( 24) DA3 VR 
IOKSl llKQ) _ o--

In case using 
VR=-(1 kR) 

( ) use re s i ster 15 n-0-S~\/1/1,---' i n par em enthesi 
· 100n {1051) 

Clutch switching 
signal 

( 7) CTH I 

(8 l CTH 2 

Speed arriva l 

'---'---'--Cl 
SAR I sign al 

---- --'-":..co SAR 2 

(3) SST I 

(4 ) SS T 2 Speed zero 
-----_;_--'< 1 sl gnal 

--• ,ALM I Alarm 
_____ ..:...;;:'-'(,ALM 2 signal 

Torque limit 
completion 
signal 

Vortage for 
tachometer 

CY'- 3500rpm 
(O~+IOV) 



In c ase edition 08C of spin d l e cont rol circui t AZ0-0004-0990 

(35) 

(36) 

(37) 
(38) 

39) 

(40) 

(41) 

42) 

43) 

44) 

QR, 13 

Alann reset signal 

R.ESTI (l9) 

.__ __ R._ E_S;...T_2-0( 20) 
Emargency stop 
signal 

(B contact) 
EMSP I ( 47) 

E?dSP 2 ( "8) 

.__ __ o::.;s"----0< I 4) 
T o rque limit 
command 

L.1..1.1.IJU...-Q( 5) 

'---------0(6) 
Velocity override 

~-~OVRl~-"(27) 

24K 

.__~ __ E_• -u (32) 

s I : ON } Velocity overr ide 
s2:0FF ( 80%~ 120%) 

s 1 : ·0FF} Override 
S 2: ON cancel 
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(29) 
or (22) 

( 31) 
( o r (24)) 

( 32) 

(7) 

(8) 

External J OG command 
+ I 5 

4.7 1<!1 (470Q) 

DA2 VR 
0-- I Okfl (I kQ. ) ( DA3) -

In case us ing VR= I k 
use resistor in 

E parenthesis. 
1 0 on ( I OQ) 

Gl uten 

CTHI 
switching signal 

CTH2 

Speed arrival signal 
SAR.I 

.__ _ ___:....:_.os AR, 2 

Speed zero signal 

SST! 

'----.as ST 2 

Alarm signal 
ALMl 

'--- --=--'--O ALM2 

Torque limit 
completion signal 

1'LM5 

'---->.:c::.L--OT L'd 6 

Voltage for 
tachometer 

(50) SM 1 

( 18) SM2 

0-350 0 rpn 
( o-+lOV) 



2. 2 Checks the Setting 

(1) Controlling transformer settings £or AC input power voltages 

The power tap should be set at terminal of the fuse circuit 
printed circuit board according to the power voltages 200 / 
AC220VAC, 230VAC. 

Power supply 
voltage 

Setting 

T2-7 
Fuse circuit P.C. B 

A20B 
-0004-0430 

T3 

T2-6 

T3-4 

T3-5 

AC200V +lO% 
-15% 

0 0 0 

I 2 3 

Fuse 
circuit 

T2 I 2 3 4 5 

0 0 0 0 0 

Connection 

230V 

200V 

ov 

230V 

200V 

0 V 

Perform 
insulation 

0 
7 

6 

0 

terminal T2-7i200V! line 

Terminal T3-4-j200V j 1ine 
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PT[ 
PT[ 

AC220, 230V +lOo/o 
-15% 

Perform 
insulation 

T3 0 0 0 0 

I 2 5 6 

Fufe 
c rcu it 

T2 2 3 4 

0 0 0 0 

Connection 

0 

7 

terminal T2-7l2aovj1 ine 

Terminal T3-4-j230Vj l ine 



(2) Setting of the power source frequency switch 

The frequency selector switch is set to conform to the AC 
line frequency (50 / 60 Hz). 

Firing circuit printed circuit board 
____---( Mounting position in case of 

· A20B-0005-0585/V or W, or 
Frequency A20B-0005-0583/V or W) 
selector switch 

§ 
50HZ 60HZ 

Spindle servo-unit 

(Mounting position for 
A20B-0004-0781) 

(3) Setting short-bar for different uses 

(a) 

Set the follows according to the external analogue input and 
D/A converter (B. C. D, Binary) input. 

Short-bar ;a; o o o o o o o 
h 11 

:: ii 
'~I o o o o a o 

Open 
Short 

SH01-SH05 (Refer to 4. 2 for 
the position of terminal panel 
setting) 

Setting for various input conditions 

Set as follows according to the kind. of D/A converter. 

~ 
ig 

SH0l SH02 SH03 SH04 
IIIU:, 

16151413121110 9 16151413121110 16 13 16 9 15 14 12 11 0 9 [5 14 13 
I I I I I I I I I I I I I I I I I I I I I I I I I I I I d 12345678 1 2 3 4 5 6 7 8 l '2 3 4 5 6 7 ,8 1 2 3 4 

DA Converter 
(80-CCD- V) 0 0 0 0 0 0 
BCD S2 digit 

0 0 0 0 0 0 0 0 

DA Converter 
(80-CBI- V) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Binary 12 bits 

With 0 shorted, 

Without open 
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In case before edition 03A of spindle control circuit AZOB-0004-0990. 
Setting for external analogue voltage input 

I 
'DA2 

SH04 
8 

External vel~<:_~1:_y __ _ 
--~=P;;',f(l>--------0 

command H7-(31 

E 
O~+lOV 

12 R52 11 6 

5 rp.;;, BK I 
I 

: E L-------
(32) -i. 

RSS 

From DA converter 

Kind 

SH04 

1211109 
I I I I 

5 6 7 8 

For dxterna 
anal0gue 0 
voltage input 

0 

For D/A 
s::onverter 
input 

00 

R54 
lOK 

7 

Setting when using both D / A converter input and external 
JOG command, 

( 4 70fl) 4 . 7K 

VR 
(lK) lOK 

( lOfl) l00fl 
I 

I 
I 
I 
I 

In case using VR i 

(22) 15 

= lK L ___ J!2_1 OS 
Use resistor in 
parenthesis 

+15 (+15V can draw up to 50mA) 

RSS 
S. lk 

7 

From D/A converter 

SHO4 HO D/A Converter 
RLA "ON" 

12 1 1 10 9 2 RLB "OFF" I I I I I 

ZDl 
l lV 

ZDl 
110 

5 6. 7 8 l External JOG command 
DA Conver! er RLA "OFF" 

and 0 0 0 RLB " ON" external JOG 
command 
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Rel 
10k 

Setting for spindle override function 

This is used to change the spindl e motor speed by 60 -
120% of the command value i n order to impr ove cutting 
conditions. 

SWA 
DA2 

( 31) 
SW 

( 3 0) 

8 

9 

DAl 

From 
D/A converter 

ti 

Kind 

Spindl e 
override 
6 0 ~120% 
Without 
spindl e 
override 

SH04 

12 11 10 9 
I I I I 

5 6 7 8 

00 

00 
*l 

7 
10k 

short 
10 

7 

5. l k 
l lV 
ZDl 

Shor t bar (spare) 

Override can be cancelled with external switches SWA and SWB . 

SWA 110N11 (closed) 
SWA 110FF" 

Override region 

SWB 11 0FF11 (open) 
SWB "ON11 

With override 
Without ove r ride 

Rel = OQ 
Rel = 10 KQ 

Approximately 120% 
Approximately 55% (nominal 60%) 
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With above connections, the 
relationshi p of the variable 
registor and the override are 
as in the graph at the right. 

~ 120 ...__, 
QJ 100 

'O 
•r-1 80 !-< 
!-< 60 Q) 

> 40 0 
20 

0 
0 2 4 6 8 10 

Rel Kr.l 

To make the override proportional to the value of the external 
variable resistor, the following external connections 1nust be made; 
however, the internal setting remain s the same . 
In this case, up to 80-120% of the cmnmand value is variable. 

~ ...__, 

Q) 

'O ,,..., 
!-< 
!-< 
QJ 

> 
0 

SWA I 

I DA2 rr----~ 
I sw"£i I 
I 1. 8 -S"2 
I 1/4 
I 
I 
I 
I 
I 

120 

100 
80 

60 
40 
20 

0 

DAl 
1-i~ -::::.1.:::-:...:0,.::;:..;:;;'-'=l) 

I 1KS"2 (3 0) 

I 

I .:. . 4KS1 
I l/4W 
L': ___ __ -- - OS 

(15) 

0 0 . 2 0.4 o. 6 
Re 1 {KS1) 
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In case edition 08C of spindl e con trol circui t A20B-0004-0990 

Setting 

Short pin Contents 

05 -1 2 Open 05 - 12 when external analogue input is applied 

SH04 

SH06 

SH07 

Note: 

,J.71( 
(<170) 

101( 
( 11() 

100 
( 10) 

06 - 11 Open 06-11 when override is used 

07 -1 0 Open 07 -10 when override i s used at upper limit 100% 

08 - 09 Space for spare s h ort bar 

Short SH06 w hen exte r nal anal ogue command is ap-
plied to CN7 - 24PIN 

Vel ocity variati on alarm detecti ng level is 
Short : 20% 

Note Open : 50 

SH07 is short bar of 2. 54mm pitch. I£ it is not requi r ed at 
s hipping time , it is setted open (l evel 50%). 

Circuit diagram about setting 

I +1 5 I 
(29) 1 

DA converter 
(or ( 22)) 1 R51 

I 1 01( 
30) 1 DAI 

I 
5 I SI-106 

(24 )~ s1-10 ,1 

I 12 I 
( 31) DA2 

I 
I 

(27) I OVRl 

I SI-104 SH04 

1811 I 6 10 7 
V4vV I 

I 11 
( 28) I OVR2 

IK 

ii:, R55 
5.IK 

ov ov 
ov 
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Where R = lk 
R = 2.4k 

Override is 60% ~120% 
Override is 80% ~ 120% 

Override is changed in linear as above. 

Provided that SH04 10-7 PIN is short. 

( c) Setting by T. G. output voltage 

Standard setting of the spindle n1otor Models 5 & 10 is 
as follows. When the spindle control circuit (A20B-
0004-0990) is used for Models 2 &: 3 and for the headstock 
the setting is as follows . 

Models 5 & 10 
( standard) 
20V /3500 rpm 

2. 3 Polarity Check 

(1) Checks phase rotation 

SH05 
16 15 14 13 12 11 10 9 
r I I I I I I I 

12345678 

00 0 

(a) IncaseP.C.B. No. 3A20B-0005-0585 

Added the opposite phase alarm circuit on this P . C. B. When 
the phase rotation is not correct or phase lacks, and then if 
power is on, opposite phase, lack of phase indicate alarm 
TGAL lights on 

Phase rotation is correct .. , .......... . 

Opposite phase, lack of phase 

- 105 -

TGAL doesn't 
light on 
TGAL lights 
on 



(b) After connecting AC input power source, be sure to check 
the direction of phase rotation U(R) - V(S) - W(T) with a 
phase rotation meter or the like. Be careful, because if 
the phase rotation direction is reversed, the input fuse w ill 
blow. 

Precautions: 

The following 1nethod should be used only when there is no 
phase rotation meter available. Pay particular attention to 
the following two points. 

1) During measurement, insulate the osciloscope fro1n 
ground. 

2) Since the osciloscope itself is at equipotential with the 
circuit, do not touch its frame or any metal parts. 
A dual-trace oscilloscope can be used to check the 
phase as follows: 
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(Measuring points 1 

0 0 

u V 

0 
0 

w G 

Fuse lOOA 
50TAR100 

Oscilloscope 

Channe GN 
Channel s 2 

1 

When the phase rotation is correct, the following waveform 
is obtained 

W-V 
(T-S) 

Channel 
1 

Vector U(R) 

( 2) Check the moter power line and polarity of T. G 
feed back signal . 

Before turning on the power, always check whether the 
polarity of DC 1notor power circuit and T. G signal line are 
as in the following table . 

If the polarity is not correct, the motor will go out of control 
when the power is turned on, so please be sure to check it, 
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No. 

1 

2 

Motor rotation Measuring Polarity of T. G 
direction device 

Motor polarity 
feedback 

Turned counter - Tester 
clockwise (as seen or 
from the shaft) oscillos -

cope B 
(Tl- 7 . 8) GND CH3 

t 
(GND) 

~ A 

,~ (Tl-5. 6)9 CH2 S 

Cs/ I 

Turned clockwise Tester or 
(as seen from the oscillos -
shaft) cope 

(Tl-5.6)EB CHZ EB 
A t t - CH3 

~ (Tl- 7 . 8) GND GND 

B 

(3) Check polarity of magnetic field coil 

Wire labels E &F are attached to the 1nagnetic field coil w hen 
the 1notor is installed, so please connect properly w ith the 

servo-L1nit. 

Tl -11 ...... E 
T 1- 12 •..... F 

If the connection is incorrect, DC motor will go out of control 
during acceleration when the velocity command and rotat ion 

direction command are is sued. 
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2, 4 Adjustment 

Only the following items are necessary during Installation and 
adjustment. 

Refer to the reference material 2. 5 for a 1nore detailed 
adjustment procedure. 

(1) Adjustment of synchronizing pulse 

Adjustment is not necessary when the three-phase input wave ­

forin is balanced but when three phases are not balanced, or 
the inter-phase voltage is different in each phase, the synchr 
onizing pulse should be adjL1sted in the following 1natter. 

Rotate the spindle motor slowly and look at the current wave­
form, 

CH 11 waveform 

E 

RVlOA RVlOB RVl0C 

(Adjustment) 

Turn any two variable res i stors RVl0A, B, or C, so 
that the peak value of the current waveform is within 
the range. 

6E< + O.ZE 

(Check) 

After adjustment, turn OFF the electromagnetic relay 
MCC, and check the synchronizing pulse width by CH13A, 
B, C, ( Connect the CH8 to the ground). 

ta ::;;: 2. 2ms/50Hz 
.__ ____ ~ 1 , 83ms / 60Hz 

~ ta~ 
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However, re-adjustment is necessary wl1en ta > 2. 2ms/ 
SOHz or ta > 1. 83ms /60Hz. 

AC Voltage 

S landard 
Wave 

Fi ring phase 

I ... __ I 

I 
I 
I 
I 

Adjustme,1l I 

s lope I 

RVIOA,B,l 
C I 

I 

Proximity 

Aboul lOV (Vo ltage al Cathode 
of ZD301) 

--------- Wave form is chckcd at 
1 5 term i na I A - 0 SO 4 

( I) M inimwn phase adjustment 
RVlOA,B, C 1 

[ Short CI-113 and CH( - l 5V)): 
CH13A,B,C 

(21 Adjustment dither 
RV3 

I 

O.Bms ( Common to 50/ 60Hz ) 

Short CHS and Cl-13 .CH13A,R, C 
2.2m s ( at 50Hz) 
2.1 ms ( a t 6 0 Hz ) 

uuf \Mf\ : •c 

(2) Current detection circuit offset adjustment 

Turn OFF the electromagnetic contactor MCC and adjust 
RV103 so that the voltage at the current waveform check 
terminal CHl 1 will be 0. 

(Adjustment) 

Check terminal 
Adjustment VR 
CHl 1 voltage 
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CHll 
RV103 
0 + 20mV 



(3) Rotation speed adjustment 

Adjust to get.±_ l0V at CH3 in spindle control circuit when 
maximum external analog input voltage (lOV) is applied or 
maximum D/A converter command (S99 by B. C. D., 4095 
by Binary) is applied. And after this adjust RV4 in firing 
control circuit so that the spindle motor or spindle has 
1naximum rotation at l0V. 

Velocity command Spindle motor Spindle rotat ion Adjustment 
CH3 

+lOV -

r---------1 

CNl IQ] 

rotation speed 

3500 + 14 rpm 

Firing 
circuit 

AZ0B-0005 
-0583/V or 

AZOB-0005 
-0585/V or W 

RV4 

RV4 

~ 

- 111 -

0 

speed location 

Maximum rota - RV4 
tion speed +o. 4% (Firing 

circuit) 

Firing circuit 
...--A20B-0004-0 781 

Printed circuit b oard 
AZ0B-0004-0751 



2 , 5 Adjustment Reference Mater i a l 

No. 

1 

2 

3 

4 

5 

(1) Ajustment and checking precedure for the spindle control 
circuit (A20B- 0004- 0990) 

The following adjusbnents are normally performed at instal ­
lation, so further adjustment and checking should not be 
necessary. Please refer to this section for checking in case 
of failure. 

Item 
Adjustment 

Adjustment and checking 
Standard 

places setting 

DIA converter RV2 Adjust CHl voltage to Approxi -
offset adjust - 0±_S1nV when D/A converter mately 50% 
ment input ROI - 12 are all OFF. 

D / A converter RV4 Adjust CH3 voltage to Approxi-
offset adjust - 0+SmV when SFR and SR V - mately 50% 
ment inputs are turned on in 

the same status as above . 

D/A converter RVl Adjust so that CH3 becomes 45-50% 
gain adjust - l0V when SFR command is 
1nent is sued in the state where 

DI A converter inputs are 
all ON (BCD - - S99, Binary 
4095) . 

D / A converter RV3 In the same status as above 35-50% 
gain adjustment adjust CH3 to -1 0V with the 

SRV com1nand is issued , 
For the external analogue 
command, adjust the rota-
tion speed in the reverse 
direction is the standard 
1naxi1num rotation with lOV 
input. 

Speed 0 adjust- RV6 Adjust so that CH7 voltage 20% 
ment is 50mV. The standard 

val ue for speed 0 is 0 . 5%. 
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No . 

6 

7 

8 

Adjustment 
Adjustment and checking 

Standard 
Item 

places setting 

Speed arrival RV7 This is a signal issued 
signal when the motor speed is 

80 - 85% of the commanded 
speed. Until it is issued, 
the SAL (SAR) photodiode 
is turned on. --------- - -- --------
Adjust to get 6Vat CHS 20% 
with the speed command 
lOV on AZ0B-0004-0990/ 
(03A) P . C . B . ~---------- --- -------
Adjust to get 1. 5V (85%) 20% 
at CHS when the speed 
command lOV on A20B-
0004 - 0990 /(0SC) P. C . B. 

Tachometer RVS Adjust so that CH6 i s Approxi-
voltage (CW exactly lOV while at maxi- mately 50% 
direction) mum speed by SFR com-

mand. 

Tachometer RVS Adjust CH6 to be exactly Approxi-
voltage (CCW l0V while at 1naximuin mately 40% 
direction) speed by SRV cormnand. 

RV 8 is removed since 
A20B- 0004 - 0990/0SC. 

Note 1. The position of the control and the % have the following 
rel ationship . The % increases in the clockwise direction. 

(
40% 50% 60% 

30% , , I 1,,,, 70% 

20% - 8- 80% 
10% // \' 90% 

0% 100% 
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(2) Adjustment and checking of the firing circuit (In case of 
A20B-0004-0781) 

No. Item 

1 Gain 

2 

adjustment 

Offset 
adjustment 

3 Dither No, 1 

4 Dither No, 2 

Adjustment 
places 

RVl 

RV2 

RV102 

RV3 

Adjustment and checking 

Determines the rigi dity 
of the spindle motor, but 
since there is no need for 
precise adjusbnent, set it 
in the vicinity of 35 - 45%. 

After zeroing the velocity 
command voltage (short 
CHI and GND, CH3), short 
CHS and CH6 so that CH8 
is OV, i.e. 
Adjust so that the spindle 
motor rotation becomes 
almost 0, 

Determines the servo 
rigidity during halt . 
Measure CH9 and Set E= 
O. 6V, 

approximately 
700 µs 

(CH9) - i--

_J_ ~ 

I Ec0.6V I ov 
3'.3ms 

(2. 8ms at 60Hz) 

Short CH8 and CH3 (GND) 
Measure CH9 and Set as 
follows. approximately 

700 µs ,r (CH9) 

~-,~:m,N 
5 0Hz •. . ED=l. 7V 

60Hz .•. ED=2. 8V 

- 114 -
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Standard setting 
Model 5 !Model 10 

40% 

A ppr oximatel y 
50% 

20% 

50-60% 



No. Item 

5 Dither No. 3 

6 Dither No. 4 

Adjustment 
place 

RVllA 
RVllB 
RVllC 

RVIOA 
RVlOB 
RVlOC 

Adjustment and checking 

To balance the firing phase 
of the synchronizing circuit, 
adjust RVllA-C so that the 
pulse Amplitude of CH! 3 A_ 
C or CH14A-C is minimized. 

CH13A-C Amplitude - T -
lOV 

I 
-i-1 ·--rn'\-,.tn=s~-1-I 

(8. 3ms at 60Hzl 
CH14A-C -j 7~s 

+~=:~: L 
' 

First, adjust the pulse 
width of dither to the 
following values, 

Check terminal: CH13A-C 

- -

- ... I •----.-1 ..... om-s- --l 
(8. 3ms) 

at 50Hz PW=l. 8ms 
at 60Hz PW=l. 6ms 

Next, adjust the two 
RVlOA-C controls so that 
the peak values of the 
current waveform are even, 

D-E 
• I 

l\nIY/\1\n⇒ DDDNE 
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Model 5 jModel 10 

Approximately 
50% 



No. Item 
Adjustment 

Adjustrnent and checking 
Standard setting 

place Model 5 Model 10 

7 Current feed - RV103 Adjust CH] l voltage to 0V Approxirn.ate l y 
back circuit with the electromagnetic 50% 
offset contactor MCC at OFF . 

8 Current feed - RV7 The spindle motor of 35% 
back circuit models 5 & 10 has l a rge 
gain 1notor inertia so, ajust -

1nent is not necessary . 
Simply set it at 35% . 

9 Current limit RVS Determines the current 70% 
circuit gain limit. Refer to Table 1. 

10 Current limita- RV9 Determines the current 30% 50% 
tion value . limit. Refer to Table l. 

l l Deceleration RVlOl This regulates the primary 0 - 10% 
control current du r ing decelerating 

from 3500 rpm. 

12 Power limit RV109 This regulates the motor 70% 85% 
again output at approximately 

110% of the rated output. 
The current is regulated 

,_ ______ _ 
hyperbolically as shown Special 
in F ig. 2 over the base S e tting A 
speed . 35% 

13 Rotation speed RV4 Adjust the motor or spindle Adjust during 

adjustment. rolalion to t:1e standard Installation 
when lhe velocity comn,and and adjust-
voltage is lOV. ment. 
Models 5 & 10: 3500 rpm 
±_14 rpm 

14 Setting the RV108 Used to reduce the torque Adjust during 
torque limit oc curring in the spindle Installation 

ori<:ontation . It differs and adjust-
according to the spindle ment. 
load torque. So adjust i t 
so that machine shock is 
resonable during orien-
tation . 
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Table 1 Relationship between the current limit and RVS, RV9 

The current limits are approximately as follows 
according to the value of variable resistors RVS and 
RV9. Set according to the output of models 5 & 10 . 

~ e 
50% 60% 70% 80% 

0 

10% 

20% 

30% 

40% 

50% 

60% 

Note 1. 

140 

120 

«: 
100 

..-1 
>-< 80 
.µ 
,:: 
Q) 
;..; 

60 !-i 
:l 
u 

40 

20 

0 

82A 70A 54A 44A 

BSA 73A 61A 49A 

97A 87A 73A 58A 

l l0A l00A 87A 71A 

~'12OA""~ 
~ ~ 

11 lA 99A 84A 

~ . 
,, . " i 24A ,, ~ j 112A I 97A 

/ 

~ " 
I,,/'/////// / ////'/// 

, ,,1 i -SA,,,,,, 
/// ////~ 

11 lA 

Do not set the hatched part values . The current 
have the following relationship with the check terminal 
CHll. 

0 2 4 6 8 10 

CH 11 peak voltage E V 
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( 3 ) 

N o . 

1 

2 

3 

-! 

5 

6 

7 

R e fer e nc e materia l for adjustm e nt (For AZ0B - 0005-058 3/V 
AZ0B-0005 - 058 3 /W 

Set a djus tment 
Adjustme nt a nd c heckin g 

Sta n d ard 
Item 

tplace s M odel 5 

T ime con stant ~HO I ....________ C lu t c h LOW Clu t c h HIGH 7- 10 
s e tt in g 5- 12 0 . 6 se c I sec (3 sec) 

6 - I l 1. Z s e c 2 sec 
7 -1 0 I. 8 sec 3 sec 
8 - 9 2 . 4 sec 4 sec 

Tac h om.eter p!-IU I !Settin g TG maximum voltage 
voltage setti n~ I - H, l0V -! - 1 3 

z 15 l ZV (Z IV/ 
3 - l4 19V 3 500 
-! - I 3 2 IV rpm) 

Cur r ent d etec t or 5() De tector spe cification Setting 
b ias SI U AH L - 000 1-0048 510 S10 

S9 

VCMD in te r - S il Sett i n g 
lac e setting S12 For nor mal spi ndl e S I I S 1 1 

cont r ol circuit 
W it h clut c h c hangi ng S 12 
func ti on 

Power l imi t S 13 M otor s pecification Settin g 
setting S I-! Model 5 , 10 S 13 S 13 

M ode l 2 . 3 S 14 
Head stock 

With/without S 15 Clutch c h a n g ing Sett in g 
clutch c h a n g ing S16 func t ion 
fu nction Yes S 16 S 15 

No. S 15 

T acho m eter RV -! A djust t he m aximu1n r otat i on 
v oltage number w h e n the vel oc ity comm a nd 
a djustment voltage i s l 0V . 

Maximum r otat i on ±_0. 4% 

- 1 18 -

Mode l 5 
M od e l 10 

settin g 
Mod el 10 

7 - 10 

I 3 sec) 

4 - 1 3 
(2 1 V / 
3500 r p m) 

S10 

S 1 1 

S13 

S 15 



No. Item 

8 Veloc ity loop 
gain adjustment 

9 Velocity loop 
off set 

10 Current loop 
gain 

11 Current detec­
tion offset 

12 Power limit 
off set 

13 Cur rent limit 
value setting 

Set adjustmen t 
A d justment and checking places 

RV! 

RV2 

RV7 

RV103 

RV 120 
RV 1 14 

RV9 

Detern,ines the spindle motor 
rigidity. There is no special 
necessity for adjustment. In case 
the hunting vibration is excess ive, 
lower to 5 % - 10%, 

Adjust so that the motor stops when 
the speed command voltage is OV. 

This is the loop gain for the current 
command. Recluse the gain 20%-30% 
when some swell is observed in the 
current 

Adjust so that CH 11 voltage becomes 
0 when current does not flow . If 
this adjustment is incorrect, there 
will be uneveness at a low speeds . 

Adjust by RV120 so that CI-122 voltag, 
becomes O when current does not 
~low . 

!And adjust so that CI-123 voltage 
!becomes O by RV114 . 

Set the CI-112 voltage to the value 
at right when current does not 
flow. 
CH12 and the limit current are as 
shown in the graph below, 

120 
Model 10 10oft45

% 

~ 80 0 

5 

~ 

1

60 

5 40 
l) 

20 

0 

0 - 04 -08 -1. 2 - 1. 6 

CI-!12(V) 
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Standar d setting 
Model 5 

45 % 

100% 

- 0 . SSV 

(70%) 

Model 10 

45% 

100% 

-1,ZV 
(45%) 
special 
setting 

A 
-0. 7V 



No . Item 

14 Powe r limit 
setting 

15 Setting the 
torque limit 

16 Setting of load-
meter outpu t 

Set adjustment 
places 

RV109 

RV 108 
RV 122 

RV 11 3 

Adjustment and c hec king 

Set the CH27 v oltage to the value 
at rig ht when current d oes n ot 
flow. The relations h ip betwee n 
CH27 a nd power is indicated as 
below. 

12~ 
Model I 0 

Model 5 
~ 81-
~ 
2:. ... 
:, 
0. .... 
8 -l 1-

0 ._ ___ ,__, ___ _.,_, __ 

o - 2 -4 
CI-127 (V) 

A pply t he torque limit, p e rform 
o rie nta tio n, and adjust the halt 
c urre nt. The a djustment region 
is 0 - 3 5A . --- A djustment locations 
C lutc h HIGH RV108 
Clutc h LOW RV122 

A djust both eve n w h e n using a 
con s t ant value disregarding the 
clutch. If t here i s n o clutch 
shift, only RV108 is used . 

In case s pecia l setting 

Shift the power limit offset RV114, 
set CH23 voltage to 1 V, a nd then 
adjus t CH24 to 1. 2V. After a d j u s t-

m ent, be s ure to r eadjust the 
power limit off set as well. 

- 120 -

Standard setting 
Model 5 Model 10 

_zv 
(85%) 

- 4V 
(70%) 
s pecial 
setting 

A 
-1 V 

The relation ship 
between voltage 
current of CH29 

SA -l. 25V 
1 0A -l . 45V 
15A -1 . 60V * Z0A - 1. 77V 
25A -l.93V 
30A -2 . 09V 
35A - 2 . 29V 
40A - 2.49V 

* Standard setting 

S e tting 1. ov 
max Special 
l00o/o setting 

A 
setting 
max 
1 00o/o 



No. Item 

17 DitherNo.l 

18 Dither No. 2 

19 Dither No. 3 

20 Setting the 
deceleration 
limit 

Set adjustment 
places 

RV3 

RV llA 
RV 11B 
RV l lC 

RVl0A 
RVl0B 
RV l0C 

RVl0l 

Adjustment and checking 

Short-circuit CHS and CH3. 
Set the CH9 voltage to the value 
at right. 

LJ 
Adjust the pulse jitter of CH13A-C 
or CH14A-C to the minimum to 
balance the firing phase of the 
synchronizing circuit. 

CH13A-r epliT 111 

CH14A-C 

~ 
ov ___________ _ 

Adjust the pulsewidth of Dither. 
Next, adjust the two RVlOA-C 
controls so that t he peak values 
of the waveform at low speeds 
are even. 

PN 

I 

' S0Hz lOmJ 
60Hz 8. 33ms 

Try to adjust to the smaller wave­
forms. For details, refer tc 
Section 2. 5.1, "Synchronizing 
]?ulse Adjustment." 

After confirming that CH27 
becomes either +10 or -l0V at 
maximum rotation of each motor 
(refer to Section 7, 'Tacho­
generator Voltage Adjustment'), 
set the CH26 voltage to the value 
at right. 
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Standard setting 
Model 5 M odel 10 

ED 
S0Hz 1. SV S0Hz 1. SV 
60Hz 2. BV 60Hz 2. 8V 

E 
S0Hz l.0V 
60Hz 2.4V 

E 
S0Hz 1 . 0V 
60Hz 2.4V 

SOHz 1. 8ms SOHz 1. Bms 
60Hz 1. 6ms 60Hz 1. 6ms 

8. sv 8. sv 



:'\o . 

l 

!. 

i 

-I 

5 

6 

7 

H 

(-1) Refe rence mate ria l fo r adjustment (For A20B - 0005 - 0585/V 
A20B-00U5- 0585/ W 

Item 
Set adjust -

Adjus tment and checking 
n,ent places 

Ti111c constant SH0I Clut c h LOW Clutch HIGH -
Sl' lti ll!,! 5 -1 2 0.6 sec 1 sec 

6 -11 l. 2 sec 2 sec 
7 - 10 l. k s ec 3 s~c 
k-9 2 . •l s ec -I sc:c 

' J ,1clllllll\'ll•r 5H0 I Setting TG maximum voltage 
, ·n lta !,!t' Si·lling l -16 l0V 

2 -1 5 12V 
3 -1-1 19V 
-1-1 3 Z IV 

C:u rr l.:lll 5 ') Detector specification Setting 
cktcc t ur bia ~ 510 A-l.JL-000 1 - 00q!l 510 

59 

vc:-.1O i ntt:r - SI I Sc tt ing 
filC"-' S l•lti nµ 51 2 For normal spindle 

SI I 
control circuit 
With c lutch changing 

512 
func tion 

Powe r limit S 1 3 Motor s p e cification Setting 
se ttini.: 51-l Mode l 5 , I 0 S I 3 

Mod el 2 , 3 51-l 
hca d s toc lc 

With / without 5 15 Clutch changing 
Setting 

clutch c hang- 516 function 
ing fu nc ti on Yes 51 l, 

No SIS 

Dither i\o . I RV3 Short-circui t Cl-fk and CHI . 
Set the Cl-19 voltagL· to the va l11l' 
a t r i g ht. 

YE 
IE D LJ 

ov 

Dithe r No . 2 RVI IA Adjust the p ul se j itter of C HI 3A - C 
RV 11 Pi or C Hl4 A-c; to the minimum to 
RV I I C ba la nee t he firing phase o f the 

synch r onizing circuit. 

CHIJA~ 

C l-114A -C 

-u---i___nr-

ov 
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Model 5 
Model l 0 

Standard sett ing 
M odel 5 M ode l 10 

7 -1 0 7 - 10 
( 3 sec) (3 sec) 

-I - l 3 -l -1 3 
{Z I V , (2 1 V / 
3500rpm) 3500rpm) 

51 0 510 

S J l 51 l 

5 1 3 513 

515 5 15 

E: D 
50l lz I. H5 \ 501-!z l. 85V 
(,0 1 lz 3 . 15\ 601-! z 3 .1 5V 

E E 
S0llz I. 0V 50H z l. ov 
l,0Hz 2 . 4V 60Hz 2.4V 



No. Item Set adjust­
ment places 

9 

I 0 

I I 

12 

1 3 

14 

Minimum 
Phase shift 
sdjusunent -

Current loop 
gain 

RVIOA 
RVIOB 
RVJOC 

Current detec- RV l 03 
tion offset 

Power limit 

Current limit 
value setting 

Power limit 
setting 

RV 120 

RV9 

RV109 

Adjustment and checking 

CH13 and CH17 (-15V) are shorted 
adjust the pulse width of CHI 3 A - C 

CH13 A~c 

ov_JL_f7_ 
I I • PW=O. 8 ms 

This is the loop gain for the current 
command. Recluse the gain 20% 
30% when some swell is observed in 
the current. 

Adjus t so that CHI I v oltage bec omes 
0 when current does not flow. If this 
adjustment is incorrect, there will be 
uneveness at a low speeds. 

Adjust by RV120 so that CH22 voltage 
becomes O when current does not 
flow. 
And adjust so that CH23 voltage 
becomes() by RV114. 

Set the CH12 voltage to the value at 
right when current does not flow. 
CHIZ and the limit curren t are as 
shown in the graph below. 

120 

100 ~ 

20 

Model 10 

45% 

Model 5 
70% 

O 0 _ 04 - 0 8 -1. 2 -1. 6 

CH12(V) 

Set the CH2 7 voltage to the value 
at right when current does not 
flow. The relationship between 
CH_27 and power is indicated in 
the table below . 

12 
Model I 0 

Model 5 

8 

0 
0 - 2 - 4 CH27(V) 
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S tandard setting 
Model 5 Model l 0 

O. 8ms 
(50/60Hz) 

100% 

-0.55V 
(70%) 

-2V 

0.8ms 

I 00% 

-1. 2V 
(45%) 

Special 
setting A 

- 0 . 7V 

-4V 

Special 
setting A 

-IV 



No. Item 
Set adjust-

Adjustment and checking S tandard setting 
ment places Model 5 Model I 0 

15 Vel ocity l oop RV ! Adjust as below by load inertia . 
gain adjust-
ment Max inertia Setting 

0-5kc, cmS'" 45% 
5 - II 70% 

16 Velocity loop RV2 Adjust so that the motor s tops when 
offset the speed command voltage is OV. 

17 rpm adjust- RV4 Adjust the maximum rotation 3500 rpm 3500 rpm 
ment number when the velocity command 

voltage is I OV. 
Maxi mum rotation ±_0 . 4% 

I 8 Sett ing the RV! 01 After confirming that CH27 8.5V 8. 5V 
deceleration becomes e i ther +!0 or -I0V at 
limit maximum rotation of each moto r 

(refer to Section 7, 'Tachogene-
rater Voltage Adjustment ' ), set the 
CH26 voltage to the value at right. 

19 Setting the RV108 Apply the torque limit , perform Voltage of CH29 can be 
torque limit RVl22 orientation, and adjust the halt used for adjustment 

current. torque limit 
Adjust the torque limit by RV108 
and RV122 during measurement Current CH! 1 CH29 
current value on CH! 1. 5V 0.2V - 1. 25V 

1 0 11 0 . 4 11 -l. 45V --- Adjustment locations 15 II o. 6 11 -l .60V 
Clutch I-IlGH RVI0B 20 11 o. 8 11 -1. 77V 
Clutch LOW RV!22 25 11 I. 0 11 -1. 93V 

CHI 30 11 ). 2 II -2. 09V 

(V)4 
35 11 I .4 11 -2 . 29V 

3 
2 
1 ,_ 

0 20 40 60 80 I 00 

CURRENT (A) 

20 Load meter RV ll 3 80% 50% 
output setting 
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3 . MOUNTI NG DIAGRAM 

T he device can be ser v ice d from one side and the parts are 
mounted as f ollow s as seen f r om the fr ont. 

3 . 1 Spindl e Servo- unit 

2 - Oval 10 x 15 

/ M5 
I 

+ I ' 
e El) i $ G u V - ,__ ,__ 

@) @ El) @ @) I I I I I I 
I 7 

~ ~ - T3 
Printed circui t 

F l R F3 board PC 83 
A208 - 0004 - 0430 

~ - ,---
@) E) @ @ ® T2 

1-- I-- ,__ I 7 

e $ ~ I 

I I I I I 111 I I I I 11 e 8 C!) 

I 12 

,oo!~ 
T4 

Prin ted circui t board Printed circuit 

P CB I P CB 2 

A208 - 0004 - 0990 A208 - 0004 -0781 

: coe-0005- 05'3 ~ 
A206-0005--05 8 5§ 

Ell E!lf,E!l e 

~~ 
0 0 
I') c.o 
CD CD 

This cable is connected 
In advance 

\ J' !~ 
CN7 CN6 CNI 

(j) ,n !l)Q n s 
YT FA N 

I 

I□ MOL ) Push to rese t 

/'/A I R r1 
IN 

thermo! TB 
relay 11+ 1+1 1 

I 2 3 
Load met er 

T l terminal 
co 

Current t + -r- + -t + +.,... + + 
detector 5 6 7 8 9 10 II 12 13 14 

+ + + + + + -t + -t + 

~ ? )I I. 304 . I 
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3 . 2 Spindle Control Circuit AZ0B - 0004 - 0990 

VCMD offset 
adjustment 

SRV gain 
adjustment 

DAC offse t 
adj ustment 

SFR gain 
ad justment 

Always in 

this posit ion 

Shor t -ci rcu i t 

16 
00000000 

00000000 

SHO I SH05 

9 

8 

T4 

I I I 2 I 3 14 I 5 I 617 I 8 I 9 I 10 I I I I I 21 

~ ~ ~ 
CHt-5V CHOI/ CH24V CH+-15V CH-15V 

0 0 0 0 0 
CHIO 

FALO 0 
CHG 

oVLO 0 

SVALQ 

OHALO 
RV6 

RVS 
SAL Q g~ TGALO 

□RV4 

D 

□ □RV3 
CH3 
Q CH2 CH I SH06 

0 0 D 

□RV2 

□RVI 
CH9 

0 
RV7 CHB 

0 
0/A 

CONVERTER I sHo4 I jsHo5 I 

REST 

~ 
NORMAL ,-------~ 

CN7 

PCB A20 8 -0004-0990 

SH06 
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QcHS 

QCH4 

(TSA) 

B 
CN6 

Speed zero adjustment 

SFR tachometer adjustment 

SRV tachometer adjustment 

This is removed since OBC 
edi tion P.C.B. 

Speed arr ival adjustment 



3.3 Firing Circuit A20B-0005-0583/A20B-0005-0585 

P.C.B. No. 2 

24V fuse 

~? IA 

D 

CN 6 

0 CH24V 
OCH15V , 

OCHOV 0 OCH-15V W 
OCH28 

(IORF) 

Power source 
voltage check 

Printed circuit 
---,,_.- board label 

T- Models 2,3 
U- Headstock 
V- Model 5 

CHISO 

CH220-

RVI03 0 
RV120Q 

W- Model 10 
X- Model JO 

special sating A Sign signal 

Models !:i a. JO 
· power I 1m1 t offset 

- Current detect ion offset 

Models 5al0 power limit offset 

Dither phase r 
angle odjustment __ l 

0RVIOA 
OCHl3A 
0RVI08 
OCHl38 
0RVIOC 
OCHl3C 

Sl3 D 
O

S 10 Cu~rent detector SI 4 
-- sw1tch1ng D 

sg Usually S 10 RV 7 

- Power limit switc~hing 
Model 5 1 10 Sl3 
Mode l 2,3 S14 

Current loop gain 
OCH25 --same as below? 
QRVl2 I - Current · 

detector bias CH 11 o Current wove form 

OCH 9 - Error signal 3 

QRVIIA 

Dither jitter 
OCHl4A 
0RVIIB adjustment 
OCHl4B 

OCH3 
(OV) 

QRV3 

- Ground 

-Dither 

RV90 
CHl20 

Current limit 
Current limit -{ 0RVIIC 

OCH14C 
OCHS -- Short pin 

CH80 

CH230 

Error signal 

Power signal 

Phase compensation OCH6 output -+------

Velocity loop offset+----+--i RV 2 

Velocity loop gain --t---+--QRV I 

.Error vol toge---i----1--0CH20 

Velocity command 
VCMD 

-+----+--OCH I 

Velocity command VCI ID 
voltage SHOI 

RV1140 Power limit offset 

RVl09 0 Power limit 

SWJ 
Q OCH27 -Power limit 

l..'.:=J OCH26 ~ Deceleration limit 

50~ 60Hz0RVIOf - Deceleration limit 

OCH 10 - Error signal 2 
RVI 13 0--Loadmeter output 
CH24 O Loadmeter output 
CH29 0 Torque Limit 

(OV) 
CH40 Grounding Torque limit HI.GH---+------.---□RV10e□ 

Torque limit LOW 0Rvi22 QSII 
Sf2 
~ CH2IO­

RV40 
Tachogenerotor standardized 
Velocity voltage 

Tachogenerator CH2 
vol toge 

Time constant 
speed setting 

515 96 

CN I 
CJ 

VC MD interface 

adjustment 

S15'Withour clutch 
S16' Wi t h clu t ch 

With spindle control circuit S 11 
With clutch switching signal S 12 
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3.4 Firing Circuit AZ0B-0004-0781 

Current 

waveforin 

P. C.B. No. 1 

o o CH12 
CHll 

CH14A Current 
control 

ORV? OCH13A 

oR v 8 R VloA R v,=n=A-=------~ 
Current D 0 
regulation ORV9 6CH14B 

1 CH13B 
,.... 

Adjustment"s:::::::r----.::PN~lOB RVllB 
of Dither D n 

,cHilc 

J o ~Hl3C 
Power suppl\ 0 CHl ,... 

RVlOC RVllC voltage 
check o CH15 0 0 

o CH18 

K3□ RVl0 
K4 □ 

KZO □ 
Kl □ RVlO 

□ 
RVlO 

RV103 

Deceleration control 

Torque li1nit current 
adjustment 

Dither 

Power limit setting 

oCHlO 
CH9 

0 

O--_._._Offset adjustment of 

Error 
voltage 

GND 
Velocity 
feedback 
Velocity 
command 

{ 

o CHS 

0 CH6 

0 CH5 

current detection circuit 

_F,C.B 
AZ0B-0004-0751 

~ ~=4~RV
3 0 () RD ~-----1-1--Rotation speed adjustment 

CHZ L lgain O or loadmeter adjushnent 
0 Offset 
o CHI D"tl .,__ ____ _. 

1 1er CN 1 P. C. B 

SWlJ~ 160Hz AZ0B-0004-0781 
50H '---'c..J 

Note) CH3, 4 

CH15 
CH16 

ov 
+24V 
+15V 

CHl 7 -15V 
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4 . CIRCUIT STRUCTURE 
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5. TROUB L ESHOOTING 

No. 

1 

2 

3 

Generally, the following items can be consi der ed as faults and 
the i r causes . 

If a faul t has occurred, first roughly determine wher e the 
cause l ies ( servo unit, spindle motor, etc.) , and then t r ace out 
the cause. 

CAUSE 

FAULT 
Spindl e servo Spindle motor Machine or Power 

u nit unit 

The vel ocity . Cabling . T . G. WIRE con-
contr ol unit mistake tact defect or 
unit fuse is . Circuit gault breaking 
blows. curren t limit- . Driving cable 

int c i rcuit shortcircuit 
defect, cir- . Field coil is 
cui t adjust - shorted to the 
ment d efect, ground. 
etc. . Too much T. G 

ripple V rippl e 
< 1v 

The spindl e . Circu it gault . T . G defect . Faulty operation 
r.p. m. in not Defect of . Lowing of of the velocity 
normal. error ampli - counter electro- command circuit. 

fier c i rcuit . motive fo r ce 
etc. of the motor . 

. Faulty D/A 
converter 

Vibration a n d . 50/60Hz . Motor fault . The input power 
noise during setting e r ror . bearing, waveform is too 
spindle ope- . Circuit adjust - clutch, etc . di sorted. 
ration i s ment defect Too 1nuch T. G. . The load fluctua-
abnormally Dither ripple tion is too l arge. 
large . Gain . Gear engagement 

. Current feed - is not pr aper • 
back control 
circu.it adjust-
ment defect 
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CAUSE 

No. FAULT 
Spindle servo Spindle motor Machine or Power 

unit unit 

4 T he spindle . Deceleration . Relation between 
operation dur - limiting cir - the l oad inertia 
ing accelera - cuit adjust- and the accelera-
tion and dece- 1nent defect . tion/ deceleration 
l eration is not . Current fee d- time constant 
normal. back c ontrol setting is not 

circuit adju st - proper. 
1nent defect . The belt tension 

is not proper . 

5 The spindle . Circuit fault . Wire breaking The machine load 
does not The gate . Clutch high/low is t oo large. 
rotate . pulses are n ot switching . SFR/SRV is not 

generated, etc . defect. is sued, 

- 1 3 1 -



6. SPARE PARTS LIST 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

When r equ esting parts for maintenance, p l ease use the 
followi ng list as refe r ence , 

Par t name, symbol Specification s Quan tity used 

Fuse (l 00A)F 1~3 A60L-0001-0060 #50Tl00 3 

A l a r m £use (1. 3A) S . Fab 25 0/402A P413 3 
F4, 5, 6 

A l arm fuse (lOA) S . Fab 250/402 G P L 4100 2 
F lO , F 1 1 

Sur ge absorber A50L - 2001- 0062 #441- 12 3 
Z l , 2, 3 

F iri ng circuit MOD EL 5 A06P-6040-H0 05#B 1 
PCB II 10 A06P - 6041 - H010#B 

Special A A06P - 6041-H011/f.B 

Spindl e c ontr al AZ0B - 0004 -0990 1 

circuit 
PCB 

Fuse circui t PCB3 A20B-0004 - 043 0 1 

T yristor AS0L-500 0 - 0014 (71RC80) 12 
SCRl -12 

Diod e (10M80) 3 
Dl, 3 , 6 A50L - 2001- 0081 1/80 

D iode (10MA80) 3 
DZ, 4, 5 A50L - 20 01-0 082 #80 

Current detector CD A44L - 0001-0048 1 

Electromagnetic A58L - 0001 - 0080 1 
cont act or 
MCC 

Fan motor A90L - 0 001-0082 1 
FM 
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1. GENERAL 

This maintenance manual is applicable to the spindle servo 
unit used to drive the FANUC DC spindle motor Model 15, Model 12, 
Model 8 or Model 6. 

The general structure of the spindle servo unit is diagrammed 
as follows . 

Input si nal 

From 
magnetics 
cabinet or 
NC 

Velocity feedback signal 

1<------1 

Power limiter (option) 
DA con-
verter Fuse 
(option) 

Thyristor 
circuit for 
arinature 

Field hybrid 
bridge circui"---~-----' 

C input (200/220/230V) 
30 

!Eow]r --7 
If ;\fJ>slorme~ 
L __ f _ _ __J 

AC input ( 380 /460V) 

Fig .l Spindle servo unit block diagram 

FANUC 
DC spindle motor 

Model 6 
Model 8 
Model 12 
Model 15 

During Installation and a djustment check the signal line 
connections to the magnetics cabinet or NC by referring to the 

DESCRIPTIONS of the FANUC spindle motor series. 

A table of printed circuit board specification follows 

Specification No . 

for Model 6 AZ0B - 0005 - 0374 
Spindle control Model 8 A20B - 0005 - 0373 
circuit Model 12 A20B - 0005 - 0372 

Model 15 A20B - 0005 - 03 71 
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2. INSTALLATION AND ADJUSTMENT 

2. 1 Connection 

(1) Power supply line connection 

AC input 
3 

(a) 200 /220 /230V AC power supply input 

(Power supply) 

(Spindle s e r v o unit) 

Cabtyre cable 
JISC 3312 Four cores U Fl l00A 

R <;>--,f===:=::=:==:=~~-9--~~ 

AC 200/220/230 
50/60Hz s 

T 

TA!IEL l 

l'--!-V--¢1----c;;;:F:;:2::}-__.::_l O OA 

_W~t>--{F~
3

3--_:_l 0 0A Lint'. COrtf 111~te ri:d 

Phase rotation 
R-S ---T 

Model 
l\1od1.•I 

M odel 
l\lodcl 

(, ~0/ 0. •i ~{ Amrn: ) 
H HH/ 0. -1 5( 1.J rmn ') 

12 HH,10 . -t 5( I •I mm}) G I; k8/ 0 .-1 5( 1-l rnrn• \ 

G 

(b) 
TAfiLt:" l ·-

Power 9uppl y c.-,na c iti\ncc 

Power supply input other than 200 /220 /230V AC 
(Example, 380 /400 /415 /460 / 4 80V AC, ETC . ) 

Model 6 I 1 JkV A 
M ode l H I i 'JkVA 
Mode l I 2 I l ·tkVA 
Mode l I; I JOkVA 

(Power supply) Cabt1re cable 

JISC 3312 /(Spindle servo unit ) 

' 
AC input R R u 
3 (0 
50/6 01-I z s s F2 lO0A 

Phase T rotation 
T 200 w F3 lO0A 

R--S--T 
G 

G G G 
7TTT 

Power supply capacitance 
is set according to T ABLE-f 

The power source lines can be connected without trans­
fo r mers w hen the AC input is within the rated v oltage range (200 

to 230V +lO o/o ) but a powe r supply transformer is required for 380 
- 15% ' 

to 550V AC . 
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If the FUJITSU FANUC power supply transformer 1s used, 
connect it as follows for 380 to 480V AC . 

No . AC input voltage Connection 

1 380/400V +lOo/o Output 
-15% AC input 

,....380v 200V Transformer for contnol 380V 
RI Top u unit 

Power 

~" 
0-

supply 
Connect to 

SI V the 200 V 0 - tronformer rap 
~ w 
G G 

Spindle servo uni I 

AC inpur Output 

400/4 15V+l0% 
415V _380v 220v Transformer for conrnol unit 

2 RI Top u 
230V/220V -15% Power 

SI supply V 

~ 
Connecr ro 
!he 

Tl 
rronformer w 220/230V 

...... tap 

G G 

Spindle servo unit 

AC input Output 
460v 460v 200v Transformer for contnol unit 

R-2 Tap u 
Power 230V/220V Connecr to 

460V +lOo/o s1 supply V 

~ 
the 200V 

3 
T2 

rronformer lop -15% w ...... 

(440V ~ 10%) G G 

Spindle servo unit 

AC inpu t Output 
480v 460v 2 10v, Trans former for conrnol unit 

«2 Top 
Power 

u 

~· Connect to 

48 0V +lOo/o 
S2 supply V the 

4 - tronforme, 220/230V 

-15 % T,.? w lap 

G G 

Spindle servo unit 

Refer to 2. 2(1) for setting the powe r supply transformer for control. 
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Transformer connection diagram 

FUJITSU FANUC POWER SUPPLY TRANSFORMER 

R 

FRI. 

46OV 

Rl 38OV 

S 46OV 

S 38OV 

SEC. 

21OV U 

V 
210V 

21OV W 

G 
Gu---------+-----.u 
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(2) Connection of spindle mot or power and s i gnal lines 

Spindl e ser vo un it 

CN I 

~ XJ sdR1 
34 '------2 - ~ 

R02 : 1 SAR2 
:,~ 19 I 3 

R03 IARST I SST I 
36 20 4 

R04 :ARST 2 SST 2 
37 I 2 1 5 

ROS !TLM H TLML 
38 I 22 6 

R06 ! OT 
3 9 I 23 7 

R07 ! NC MRDY I 
40 24 8 

R 08 NC MRDY2 
4 I I 25 9 

R09 NC T LM 5 
42 26 10 

RIO NC TLM6 
43 27 11 

R 11 OV R I ALMI 
44 28 12 

Rl2 OVR 2 AL M2 
45 29 13 

S FR OR 15V 
-t-----1 

4 6 30 14 

S RV DA I OS 
47 3 I I 5 

E S P I D A 2 SDri « 

46 32 16 

CN 2 
14 

15 

1 6 

OH2 
17 

18 

19 

TS B 
20 

8 

9 

10 

II 

12 

13 

sss ">< 

3 

OHi 
4 

5 

6 

TS A 
7 

CN I : MR-50LF H 
Magnet ics cabinet 

( Attached article) 

0 .._ _ _____________ ___ ..._ Rota t ion speed command, Alarm, ere. 

LM I T2 - 3 } Load rru,ter 
OM 0--'-"' T;:>_-__,4 ________________ 4---- Speed meter. ( OM N CL MMt,N) 

SMI t'>--'-T~2_-~5-----------------1-

CN2: MR-20LFH 0 D (Attached art ic le l 

Plug 
350720 -1 

Pin 
350689-1 

( Attached □[ 
artic le ) 

DC Spindle motor Model 15 , 12,8,6 

Connector AMP 350782-1 
3 2 I 

SSS TSB TSA 
,_6-+_s_, __ '!._ 

9 e 7 

OH2 OH I 

5 

TI {Screw terminal MS) 

A 
A Tl-5 

A T l -6 

H Tl-7 

H Tl -8 

J Tl-9 

K TI-IO 

A 

A 

H 

H 

J 
K 

Screw termina l M6 
Screw termina l 

M6 

6 A 

7 H 

8 H 

9 J 

10 K 

....-.--T_2__,( Screw terminal M4) 

I FMA 

2 FMB 

3 LMI 

4 OM 

5 SMI 

AC 200v O-T_2_-_I ______________ F_M_ A-o 

50/60Hz n.T;..:2=--....:2::__ _ ___________ ___;F_M.;.;.:=.8-n 

I~ I~ I ~-R~ H-k7 

=:J_ ----- :!!I 
-

DC spindle moto r MODEL 15 
MODEL 12 
MODEL 8 
MODEL 6 

Screw term inal M4 (for fan motor) 

FMA FMB 

FMA FMB 

Note. Nothing can be connected to NC. 
Note2. This inferface is applied to edition No. 13F. 



2. 2 Confirmation £or Settings 

(1) Setting the transformer for control by the AC input voltage 

The transformer TF tap on the spindle servo unit is set as 
follows in accordance with the AC input voltage. 

Nominal 
AC input 
voltage 

ACZOOV+lO% 
-15% 

ACZZOV+lOo/o 
-15% 

or 

AC230VtlO% 
-15 % 

Taps of 
TF 

Connection 
to tap 2 

Connection 

3 AC230V 
~ ~ 

SA '-.. 2 AC200'1T 

to tap 3 

1 ov 

(Primary side) 

Fuse (SA) 

A60L-0001 -0031 / SA 

Tap changing wire ---~'---l.: 

A60L-0001 - 0031/5A 

Transformer for 

control TF 
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I 
I 

!E 
I :,1rr-,-~ 
111 ~ ! (Secondary 

tap 

side) 



(2) Setting the frequency selector switch (50/60Hz) 

Check that the frequency selector switch (SSWl) is properly 
set in accordance with the frequency of the AC input. 

Spindle control 
printed circuit -~- SSWl 

r-7 
I I 

60 Hz 

I board (PCB} I t---f-t--t---------
L_...1 

CNl CNZ 

Spindle servo 
unit (Power section) 
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~ 
50 Hz 

Mounting location 
2/c 

A06B-0005-037l(Model 15) 
only edition 02 Mounting location 
is 5-6/F 



(3) Checking t h e D/A converter sel ector switch 

The f ollowin g settin g i s performed i n accor dance with the 
specifi cations (BCD /Binary) of the D / A converter . 

Specification Part symbol Setting 

A06B - 60 4 l - J03 l 
DAG - HY 12DC 

(ASOL- 8001-005 6) 
(Manufactured by D ate! company) 

~~ (12 Bit BCD code) 
DAC - 80 - CCD - V 
(Manufactured by Micro-network) sswz 

DAC-80-CCD - V ~CCD 

(Manufactured by Bur r - brown) 

A06B - 6041-J032 DAC - HY12BC 
(ASOL - 8001-0045) (Manufactured by Date! c01npany) 

~~ (12 Bit BINARY 
DAC - 80 - CBI - V code) 
(Manufactured by Micro- network) use i:==-o~ 

( -- SSW2 SSW3 

/ 909 DAC-80 - CBI - V 
CBI ¢=i (Manufaci::u red by Burr - brown) 

LP11--f6 

- 144 -



.... 
"" lT1 

( 4) Setting check for shorts ( © : Short X: Open) 

Co11 len ls 

SLIDE I SW1TC!I S HOI S!102 
S Ii S Ii 

S HO, 
S H SH 

SS W
2 0 1 0? OJ 0 1, o:, 06 07 o,~ OJ 02 OJ I 02 SSW I i.6 I I I I I I I I OJ 01, I I 06 07 J 15 14 J J 1 2 1 L 10 09 02 OJ 02 OJ 

Re marks 

1 I 
-;i 

eio Hz D 
I---- - -----!-,-== n '-+----1---1----l--+---1---1---1---J...-...;...- -J...--l----+--!--+--!--!----l Cheek t his s c t t i ng be f ore 

50 Hz V ,<:=J operation 

I 
I I 

·1 
,_J fl ,\ Co n,·ertcr 

:, 

CDI I'"-, ScLli ne ls mnd e in a ccord ance 
1-.;,ll':al,,,:,;:.::· Ae:l<:..:l_· ...:l..:2:.:f:..;ll:..:Tc,S:......_+---l-.,.._..- --1--+--+--+-- --+--i---1--~-~- I ---+--l--+--i--1----l wi th t h e t y pc o f D/ A con vcr t c r !@ l X @: I 

rX X CCD ,-'\. -, I 
DCD 2 DI GITS L-,1 

;-i Co11 ~ 1a 11l posi L.lon 1. s not u socl to"j 7---1-- · -- - ·-i -----ll-,u~p- c- ,-,-.,-,n- ,cr-,- c-o=n=s=cu=n~t =p=o=s=1~t=i=o-n--- l 

----------+--+--·- '0 +-=-+-+--..:..._-+--i--+-__.._-+--+--f--j-.....l.--:--J- -j--;;J -"~-"u-"s-"c';'d----c=:-;::--;-:::--:-:--:--:--:;-------j 
t1 Si1_r1111 l :-tHDY i s nlwar1:1 OS i-=-- (O) I I Ope n whe n MR.D Y l s used 

I@ i -·---
I I 

----------------l-- -1--- -+--L>"'-.1---1-------1--+--+---+--l---+---+-l---+--+--+ -----------------l 

I @ I I 
I 
I I 7 o , ·c- r r i d e is 110 l llS(~d X I I --- - -------------jf--t----+-+--+-=+-----,--f-+-+--'-+--f-------;.-+- t---l 

- A_ ~c~~~d~•- i_s_· _ ,_, ._ • • _,_, _________ -1--- 1----1---1----1--x_µ"°---------1--~--1--:..:l...;..._;......_-1-_l,__-l-- +-- -I-----------------! 

q J Ex t e r11n l SJIC'etl c o111111onU .i s no t U~H!tl I I 
@ I ! ) 

' 
10 Sctt i11a fo 1· Pulse c od e r 

_ S JlC!C i a l 
I.I Speed detec t o r· ( Tach Ot-:'l?llcra l o r 

wi t ho u t bn1s h. 

lJ 

Wltho ul o u t put con t r o l ci r cuit 

Veloci ty varinhl e cxccss i v~ n lorrn 
d e t ect ion l imit. !:20ti; 
~lcthod of c a11- Cance l l i n/': condi t l o n 

1- cc.- ! l i ne t orque 
15 llmit Direc t c o11 co lli11'; 

L 7 

Curre nt sot t l nu ls f o r ~fodcl 1 5 / 08 

Cu11ncct AC 2 20/ 2JOV ot· control 
tra ns rormo r 

© 

I ; 
I 

: 
! I 

l I 
I I 

(Note) 
(Note} 

Item 10 and 11 apply to since edition No l 3F 
Item since 13 does not apply to 0371 / 02 

S H OJ SH0 2 SHOJ 

ff 

I 
f 

@ 

@ 
X 

@x 
x @ 

Op C' n whon ox t or na l speed com­
m"' nri i <> U'"Cd 

Both open i n stnnd a r d TG. 

(6V/ 1000r pm, 211'/ J500 rpm) 

Open wi t h ou t pu t l i niit (opti o n ) 
s torrl nrd is s hort · 

---sT1o r t Wh e n vel ocity variab le 
excoss i vc olo.rm l s +50-,, 
Used ori c ntntio11 

U.eod in (!'car s h ift 

Op e n i n Motlcl 1 2 / 06 

Open wh e n inpu t i s AC200V 
( opon in d omes tic) 



Note ! 

Note2 

Note3 

( 5) 

Unit 

SH0l 

SH02 

SH03 

S H04 

SH05 

SH06 

SH07 

Not e l . 
Note2. 
Note 3. 

Sta ndar d Set t ing 

Standard setting for short circuit is as follows 

0 Short X Open 

Pin Setting 

01 - 16 0 Orientation is not used 

02-15 0 MRDY (Machine ready) is not used 

03-14 0 Override is not used 

04-13 >< 
05-12 - - Depends on D / A converter 

06-11 0 External velocity command is n ot 
u sed 

07 - 10 --

08-09 -- D epends on D/A converter 

01-02 X Use the tacho-generafor that rating 

02-03 X output voltage is ZIV /3500RPM. 

01-02 0 Outp ut limit circuit is not us ed 

01-02 X Variabl e excessive d e tection limit 

01-02 0 Cancelling of torque limit according 
to below condition 

-:::::--,... 
...D 
0 

-....:£..,· 

~ 
0 
0 

,-
;x 
0 

0 

>< 
0 
X 
X 
0 
x 
0 

(cancelling of torque limit command)_. 
( 1) (forward, reverse rotation no 

02-03 X command) . )( 
(2) (speed zero). 

01-02 According to P . C . B . specification 

-- 0 0 372/0374 0 )( 0 371 / 0 37 3 -
01 -02 T ap 2 of control transformer TF D )<.. (input: 2 00V) 

Since PCB edition No l 3F needs this setting. 
SH04"-'07 setting does not apply to edition No 02 of 0371 
Confirm the setting the t op o f transformer with this 
SH07 setting. 

- 146 -

-

-

-

-

-

-
' 



2. 3 Polarity Check 

(1) Phase rotation check 

Always check the direction of phase rotation U(R) - V(S) -
W(T) with a phase rotation indicator. 

If the direction of phase rotation is reversed, operation can 
not be performed by means of phase rotation alarm and 
interlock. 

Precautions 

Perform the following procedures with caution when there is 
no phase rotation indicator. 

(1) Insulate the oscilloscope fr01n ground during measure­
ment. 

(2) Since the oscilloscope itself is at equipotential with 
the input voltage, do not touch its frame or metal 
parts. A dual-trace oscilloscope can be used to 
check phase rotation as follows. 

(Measurement locations) 

U V 

Channel 
1 GN 

Fuse 

W G 

hannel 
2 

Common 

Oscilloscope 

~ 

If phase rotation is correct, the following waveform is 
obtained. 

W-V 
(T-S) 

Channel 
2 

[Waveform] 
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Vector 

w 
(T) 

U (R) 

U-V 
(R-S) 

W-V 
(T-S) 

V (S) 
(Standard GND) 

(2) Checking spindle motor power line connection 

No. 

1 

2 

Before turning on the power switch check that the DC motor 
power line polarity is correct as follows. 
Check the following items by turning the shaft of the DC motor 
clockwise or counterclockwise. 

Motor Rotation direction 

Turn the motor counter­
clockwise (as viewed 
from the shaft). 

Turn the motor clock­
wise (As viewed from 
the shaft). 

Measuring 
device 

Voltmeter 
or 

Oscilloscope 

Voltmeter 
or 

Oscilloscope 
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Motor 
polarity 

Measuring locations 

(Tl-7. 8) 
H 

GND 

(Tl-5. 6)1-__ 
A - Voltage 

Measuring locations 

(Tl-5,6) + Voltage 
A 

( Tl- 7. 8) i---

H GND 



( 3) Checking spindle motor field connection 

When power is applied, field current is automatically applied. 
Make the connection in accordance with the J -K label. 
Check item (2) in this status, and if it has the motor polarity 
or the polarity shown in Item (2), it is a correct connection. 

If it has inverse polarity, the field current is inversely 
applied, so reverse the connection of J -K. 

(4) Confirmation the rotation of fanmoter for heatpipe 
Confirm the rotation of fanmotor to cool the heatpipe 

in spindle motor 

/ fanmotor 

air flow 

(5) Checking the connection of tachogenerator (T. G) feedback 
signals 

Check the polarity of the T. G feedback voltage in the DC motor 
as follows with the power on. 

This check is made by manually rotating the shaft of the DC 
motor clockwise and counterclockwise, 

If the connection is reversed, be careful because the DC 
motor runs uncontrolled. 
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No. Motor rotation direction 

I 

2 

Turn the motor counter­
clockwise (as viewed from 
the shaft) 

Turn the mote r clock-
wise (as viewed from 
the shaft) 

~ 
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Measuring 
device 

Voltmeter 
or 

oscilloscope 

Voltmeter 
or 

oscilloscope 

T . G feedback 
polarity 

Measuring 
locations 

CHI 
GND 

l 
CHIO e 

(or CHTSA) 

Measuring 
locations 

CHI 0 Ef) 

(or 
CHTSA) l 
CHI 

GND 



2. 4 Adjustment 

(1) Dither shift circuit gain adjustment according to power 
frequency 

When switching of 50/60 Hz for PCB 0371/01 Edition Setting 
No. 14 of 2. 5 .1 must be also performed. 

(2) Adjustment of motor rotation speed and velocity command 
voltage 

When the velocity command voltage and velocity command 
code (S code) is the 1naximmn, adjust the motor with RV3 
so that the rotation speed of the axis has the following value. 

Spindle motor 
Speed cormnand Maximum rotation Adjustment 
voltage [VJ speed [r.p.m] locations 

MODEL Measuring point 3500+14 rpm RV3 
6,8,12,15 CH12+10V -

Refer to 3. 3 for location of variable resistor RV3. 
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2. 5 Reference Mat eri a l for A djustment 

Since the followi ng adjustm ent is made at the factory, 
readjustment is not requireed. Refer to this item for main­
tenance . 

2. 5. 1 Adj ustment 

(1) P. C. B A20B-0005-037 1 /02 (Model 15) (04C-08C editi on) 

No Item Adjusti ng method Trimmer Observation Standard 

1 Velocity Turn the all inputs RV l CHS +10.0V 
command voltage of D/A Conve r te r Note l) (±10. OV) 

ON (CH12) 
(BCD :S99 , C B I:4095) 

2 Velocity Turn the all inputs RV2 CHS OV+5mV -
command voltage of D / A converter 
offset OFF 

(BCD: S00, CBI: 0) 

3 Revolution speed Maximum speed RV3 Motor 3500±_14rpm 
(BCD:S99, CBI: 4095 Shaft 

Note 2) 

4 Tachogenerator Set at STOP mode RV4 CHIO OV+SmV -
circuit offs et Note 4) 

5 Caribration of Insert the ammeter RV6 L oadmeter 100% 
Load meter into armature 

circuit and flow 
load current S2A. 

6 Velocity Drive the motor RV7 Motor No rotation 
loop offset when S00 or OV shaft 

7 Vel ocity Observe the current RVS CH 14 Small 
l oop gain wave form d r iving swelling 

the motor at light 
load 

s Torque limit S?ecifing T LML RV9 Load cur- 7A-20A 
(or TLMH), drive ren t or Note 3) 
the motor at low Torqu e (10A-40A) 
speed and give meter 
s o.-:ne l oad 

9 Current detect Set at STOP mode RVlO CH14 OV+5mV -
offset Note 4) 
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No. Item Adjusting method Observation 
Standard 

Tri1nmer 
50Hz 160Hz 

10 Current Acceleratio.'.1 / RVll Load 82A 
setting dece l eration at current 

3500 rpm 

11 Current loop Ob.;;erve the current RV12 CH 14 
No or 
Smali swell 

phase con1- waveform driving at about 20 
pensation th,= motor at l i ght Hz 

load 

12 Current loop Observe the RV13 CH14 Current peak 
gain current waveform value must 

during ace /dee. be less than 
6V(Note 5) 

13 Dither shift STOP mode. RV14a CH18a 
circuit balance Adjust the pulse I I 1. 2ms 1. 4ms 

width of high level 
RV1.4c CH18c 

(Note 6) 
- -

14 Synchronous Tl=t2 RV15a CH17a 0.95 p 8 
pul se balance Note 7) I I I I 

RV15c CH17c I. 20ms I. Oms 

15 Armature Drive the motor RV16 Voltage 
voltage at 2000 rpm between 210V 

5and7ofTl 

16 Speed arrival Specify 3500 rpm RV20 Between RV20 (20% ) 
and compare with SARI - 2 Note 8) 
the level of CHI O of CHI 5-50% 

adjustable 

17 Speed zero Issue STOP RV21 Between R V21 (15%) 
command when SSTl-2 Note 9) 
motor is r otating of 0. 5-3% 
about 200 rpm, and CNl Adjustabl e 
compare with 
CHIO 
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Note 1) 

Note 2) 

Note 3) 

Temperature 
25° C 

coefficient 
MAX lo/o/° C 

Note 4) 

Note 5) 

Note 6) 

Note 7) 

Ill 
;:J 

,-l 

Strictly speaking, CH12 must become +10. 0V when motor 
is rotating. 

Measure actually using tachmeter. 

Current limit value and scales of RV9 

ro A 
> 40 ..... TLMH 
..... 
E 30 ..... ,...., 

..... 
C: 
Ill 

TLML 

t 1 0 ::; L----u 
'U 
ro 
0 

....:i 
Scale of RV9 (%) - CW 

STOP mode means that both SFR and SR V are OFF. 

Rising current detect (CH14) peak value Ip 

~;-­
~[_ -------

CH18 waveform 

Waveform at 
CH14 

lOV 7 -n-._ ____ _, Pulse width of High level 
ov -

CHl 7 waveform 

0. 6V 
l 0V ~..------..__i_.,. ____ _ 

-J 1-- TI .Jr1- TZ T 1 = T 2 
ov 
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Note 8) 

Note 9) 

....... % 
Q) 3 
> 
Q) 

....... 
O 2 
1-1 
Q) 
N 

'"O I 
1-1 
1-1 

Speed arrival level and RVZO 

....... 
Q) 

> 
Q) 

....... 

....... 
ro 
> .... 
1-1 
H 
ro 

o/o 
60 

50 

40 

30 

20 

I O -

Do 20 40 60 80 100% 

Scale of RVZO--CW 
When 3500 rpm is commanded 

Speed zero level and RVZ l 

p., Q,.__...._..._...,_-'-:, ,--...._,..,_..._~_.__--':-,!.,,., 
U) 0 20 40 60 80 100% 

Scale of RV21 -CW 0% 
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( 2 )_ 

I 

No. 

1 

- -
2 

3 

4 

5 

6 

7 

8 

9 

10 

P.C.B. AZ OB-0005 -03 71 / 0 3 
0372/03 

Item Adjusting method 

Velocity Turn the all inputs 
command voltage of D/A converter 

ON . 
(BCD:S99 , CBI: 4095) 

--
Velocity Turn the all inputs 
command voltage of D /A converter 
offset OFF 

(BCD:S00, CBl:0) 

Revolution speed Maximum speed 
(BCD:S99 , CBL:4095) 

Carribration of 
Insert the ammeter 

Load meter 
into armature ci r-
cui t and flow load 
current 

[}A l :il78A[Ml2J 60A 

Velocity loop Drive the motor 
off set when S00 or OV. 

Velocity loop Observe the current 

for Model 15 
for Model 12 

Trimmer Observation 

RVl CH8 Note 1) 
(CH12) 

RVZ CH8 

RV3 Motor 
Shaft 
Note 2) 

RV6 Loadmeter 

RV7 Motor 
Shaft 

RV8 CH14 
ga in waveform drivi ng the 

motor at light load. 

Torque limit Specifing TLML (or RV9 Load 
T LMH) drive the cur r e nt 
motor at low speed or 
and give some load. Torque 

meter 

Current detect STOP mode RV l 0 CH14 
offset 

Current setting Adju st the limited RVll Load 
current during :urrent 
ace/dee. 

Current loop Observe the cur rent RV I Z Scale of 
phase com- waveform driving RVIZ 
pensation the motor at light 

load. 
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[onl y 09D edition] 

Standard 
S0Hz j60Hz 

+10. ov 
(±_10 . 0V) 

OV+SmV -

3500.±.J.4rpm 

100% 

No rotati on 

Small 
swelling 
RV 8 (70%) 

Note 4) 
SA -40A 
(1 0A ~ S0A) 

OV+SmV -

Model 12 102A 
Model 15 120A 

UV115JRV12(3 5%) 
CMIZIRV12( 70%} 



: 
Standard 

No. Item Adjusting method !Trimmer Observation 
50Hz j60Hz 

1 1 Current loop Observe t he current RV13 Scale of [Ml~RV13(75%) 

gain waveform during RV13 [Ml?,]RV13(55o/o) 

ace/dee. 

Take off the connector 
12 Minimum pulse CNZ, short between RV14a CH18a 

width CH3 and TSA. I I 
(each phase) 

RV14c CH18c 1.Zrnsec 1. 4msec Adjust the pulse 
width of high level 
/Note 5) 

1 3 Synchronizing RV15a CH17a 0.95 0.8 
pulse balance Note 6) l / ) I 

RV15c CH17c 1. 05ms 0.9ms 

14 Armature Drive the motor RV16 Voltage 220V 
voltage at 2000rpm. between input is 210V 

5 and 7 of Tl or more 

15 Field coil Drive the motor 
RV17 Field 6 . 8A 

c;rrrent at low-speed 
current (1 000rpm) 

I 6 Output limit Drive the 1notor RV18 CH13 Limiting 
circuit at higher speed Rate 1 /2 

than base speed 2 . zv 
(1167rpm) . Limiting 
And adjust after Rate 1/3 
ace/dee time . 0. 87V 

17 Speed arrival Set this level accord- RVZ0 CH28 RV20(20 %) 
detect level ing to note 7. 0 . 5-5V Note 7) 

18 Speed zero Set this level accord-
detect level ing to note 8. RV21 CH29 RV21(15 %) 

50-300mV 
Note 8 ) 
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N ote 1) 

Note 2) 

Note 3) 

Note 4) 

+' ...... 
8 ...... ..... 
+' 
i:: 
Q) 

J-1 
J-1 
:J 
u 

-i::, 
rd 
0 

....:i 

Note 5) 

Note 6) 

Strictly speaking, CH12 must become +10. 0V when motor 
is rot ating . 

Measure actually us ing tacb. meter. 

STO P mode means that both SFR and SR V and OFF. 

Rel ati on between lim i ted cur rent and RV9 in torque limit . 

A 
50 -

40 
T L MH 

30 

20 
T LML 

1 0 

0 
0 20 40 60 80 100% 

Scale of RV9 (%)- CW 

Ki n t o f motor Stand a r d torque 

M odel 12 140 Nm (14. 3kg f-m) 

Model 15 173 Nm ( 17 . 6kg f - m) 

Waveform at C H19 

I OV 

Pulse width of high I evel 

ov 

Waveform at CH19 

0.6V 

IOV ~,--------,l_. ____ _ 

-J 1- -Z: I __ JT~L 2 

r l = r.2 
ov - - - ----------- ------
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Note 7) 

Note 8) 

-Cl) 

::> 
Cl) -0 
1-t 
11) 

N 

'O 
Cl) 
11) 
p.. 

CJ) 

Relation between arrival detect level and RV20 

V % 
5 50 

1 10 

3 30 

2 20 

I I 0 

0 () '--..---.---,..--,.---,,--.,.........,....-,--4_,... 
0 20 10 60 80 100% 

l j Scale of RV20 - CW 

% correspond to commanded speed 
Voltage at CH28 when 3500 rpm 

Relation between Speed zero level and RV21 

mV o/o 
300 3 

250 

200 2 

I 5 0 

100 

50 

0 0 
0 20 10 60 80 100% 

lj Scale of RVZl-CW 

% corresponds to 3500 rpm 

Voltage at CH29 (mV) 
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2 , 5,2 Adjust men t P . C. B 

No , 

1 

2 

3 

4 

5 

This item appl y to P. C . B . A20B-0005 - 037 1 --....2/04 (for Model 15, 
12) and P. C.B. A20B - 0 0 05 - 0373-4/0l (for Model 8 , 6) ( edition l 0E, 
llE, 12E and 13F ] 

(1 ) I n case onl y P. C . B . i s delivered. 

P . C. B . is adjusted with u nit on shi ppi ng t ime c h e c k t he below 
items when connect delivered P. C. B. and anothe r unit or change 
a P . C.B. (No . 1 ~ No . 9) 

(2) When D/A converter is in external. 

It is necessar y to a d just offs e t and velocity command voltage 
l evel . 

(3) T ouch another setting vol ume in mistake set the P . C . B . 
accordi ng to No. in this item. 

Item Adjusting method 
Tri m - Obser- Standar d 
mer vation 50Hz 60Hz 

Veloci ty Adjust a difference 
command between voltage of 
pffset obsavation when com- RV2 C H 12 

±2mV or 

mand SF R and that when 
less 

command SRV as N ( 0) 
note 1 to standa rd valve or 
l ess by volume 

Current I n stop mode (note 3) RVl 0 CH14 ±5mV o r 
det ect l ess 
offset 

Speed I n s t op mode RV7 CH25 ±l0mV or 
offset less 

Synchro- Observe a nd adjust t he RV 15a CH I 7a Amplitude 
nize circui1 ampli tude o f synchr onize 15b 17b i s_±0. l 
bal ance pul se width by osilloscope 15c 1 7c msec o r 

(note 4) l ess 

Adjust- Take off the connect •:) l.' CN2, RV 14a CH I Ba 1. 0 1. 2 
ment of short between CH3 and T SA . 14b 1 8b ±0.15 ±0. 1 
minimum (Note 5) 14c 18c ms ms 
pals e width After adjustment take off 

the connection and conn ect 
t h e CN2. And then retu rn 
to forn1e r condition by push-
i ng the a l arm r eset button . 
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No. Item Adjusting method Trim- Obser- Standard 
mer v ation 50Hz 60Hz 

6 Velocity Commanded SFR, N (3500) RVl CH12 10.0 
command and adjust it. Confirm -10.0 ±0. 0lV 
voltage +0 . 02V changing to SR V. 
level 

7 Rotation Commanded SFR, N (3500) RV3 Spindle S tandard 
speed and adjust the spindle speed valv e 
(rpm) by tachometer +o. 5% 

Note 6 

8 Current Introduce an ammeter in RVll Am-
setting series with motor armature . meter M otor Current 

Connect check terminal model limit 

(ALM) to OV( CHl) and open 15 102A 

a field circuit and perform 12 BSA 

current setting rapidly. 8 75A 

Perform next item in this 6 SIA 

condition. 

9 Caribratior 0 Standard setting (without RV6 Load Motor Cur r ent 
of load output limit option) meter model lim it 

meter Adjust the load meter to 15 120% 

standard value when limit 12 136% 

current flows in an 8 
. 
178% 

armature. 6 162% 

~------------------L------ - - ---- Full range 
0 With output limit option RV6 -Load Model 

adjust the maximum value meter 15. 12 
of indicator in ace/dee. 15 0% 

Model 8.6 
, 200% 

10 Velocity Standard setting RVS RVS Scale 7 
loop gain 

11 Torque Setting torque limit value RV9 CH30 Indicate 
limit according to Appendix I Appendix I 
value 

12 Current Standard setting RV12 RV12 Scale 5 
loop phase 
compensa-
tion 

13 Current Standard setting RV13 RV13 Sca le 5 
loop gain 
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No. 

14 

15 

16 

17 

18 

19 

Item 

Armature 
voltage 

Field 
current 

Output 
limit 
circuit 
limit 
value 
standard 

Armature 
voltage 
clamp 

Speed 
arrival 
detecting 
level 

Speed 
zero 
detecting 
level 

Adjusting method 

Adjust armature voltage of 
H area in appendix II. Rota­
tion speed is N(2000). 
Refer to No. 17 

Rotation speed is N ( 0 ~ 
1 000). Insert a 1 DA amm 
ammeter into a field 
circuit. 

Trim­
mer 

RV16 

RVl 7 

Command the SFR, N(2000) RV18 
and adjust it after accele-
rate time. 
In case no output limit 
circuit (option), this adjus­
tment is not useful. 

Adjust armature voltage of RV19 
L area in Appendix II. Adjust 
it after conformation the 
input voltage.Open SH07 when 
input tap of control trans -
former TF is set 2(200V) or 
short SH07 when input tap of 
control transformer TF is 
set 3(230V). 
Rotation speed is set N(2000) 

Obser­
vation 

Direct 
voltage 
betwe'en 
5 and 7 
of Tl 

Standard 
50Hz 60Hz 

DC 220V 

~~dicatoj 6· BA 

ammeter 

CH18 Rate of 
output 
limit 
1 / 2 2. 2V 
1/3 0. 87V 

Direct Refer to 
voltage Appendix 
between II 
5 and 7 
of Tl 

Set this according to Appen- RV20 CH28 
dix III. Setting value is based 

Refer to 
Appendix 
III on request of user. 

Set this according to Appen- RV21 
dix IV. Setting value is 
vased on request of user. 

CH29 

(Note 8) 

Refer to 
Appendix 
IV 
(Note 9) 

Next item applies to edition No l 3F. 

20 Speed 
detecting 
level 

This adjusts the speed 
detecting level which enable 
to chang gear and clutch. 
Adjustable range 5 0rpm 
(o .14 V)~2500rpm(7. 14V) 
In unusing clutch and gear 
It is not necessary to adjust. 
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Note 

1) N ( ****) ..... Value in a parenthesis shows rota ti on speed 
of motor shaft in R. P, M. 

2} 

ex. S99 (S 2 digit} 
SOO 

N (3500} 
N (oc} 

SFR 
SRV 

Motor forward rotation ( CCW} command 
Motor reverse rotation (CW} command 

3) Stop mode . . . Condition that both SFR and SRV is OFF. 

4) Amplitude of synchronize pulse width, 

AC range 

0. 2V /div (vertical range) 
0, 2ms/div (horizontal range} 

Am litude 

5) CHI 8 waveform. 

DC range 

2V /div (vertical range) 
O. 2ms/div (horizontal range) 

Pulse -width 

6) Standard value 

Standard value correspond to motor shaft rotation speed 
3500 rpm. If adjust actually spindle rotation, replace 
standard value by value corresponding to gear ratio. 

7) Readjust No. 2 if adjustment of No, 8 is performed·. 

In check limit current value at overload, apply heavier load 
to grow speed error in 100 rpm or more. Confirm setting 
of SH06 (Model 6, 12 ..... open, Model 8, 15 ..... short). 

8) Standard value 

(Condition) N 3500 command SFR <Standard,> 1. 5 + 0. 1 V 
(Corresponding to 15%) 

9) Standard value 

~onditio:g> free <Standard> 75mV (o. 75% •• 26 rpm) 
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Appendix I Torque limit setting 

0 
('f) 

~ 
0 
<+-I 
0 
(1) 

bO 
cd 
.µ 
...... 
0 
> 
>l 
cd 

~ 

Adjust torque limit value according to below drawing by scale of 
RV9. Limit torque is decided by adjusting voltage of CH30 in torque 
limit operation by RV9. 

t 
1.2 

V 

1.0-

0.8-

0.6-

0.4-

0.2· 

Limit current (A] 
k Coefficient 

= Percentage 

Torque limit setting table 

Motor 15 12 
k 0.85 0.71 

(TLMH Standard 
Setting ) - - - - - - - - - - --

(TLML Standard 
Se t ting ) ___________ T ____________ 

8 6 
0.63 a.so 

TLMH 
{v 

10 

9 

8 

7 

6 

(5) 

TLML 
4 {y 

3 10 
9 
8 

2 
7 
6 

(5) 

4 
1 

3 

2 

0 1 

0 

0 __ ___._ __ __.__ __ ......_ _ __., __ __.__-;::==.j<'r...._----. 
0 10 20 30 40 50% Sea l e of RV9 

Torque limit valve (%) 
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Appendix II Armature voltage characteristic 

Cl) 
bO 
ell 

+> ...... 
0 
> 
Cl) 

1-t 

.E 
ell 

8 
1-t 

< 

Armature voltage setting val ue in armature voltage constant 
control operation area . controls as function of input power voltage 
such below drawing . 

Adjustment at shipping time 

1) Setting the armature voltage to 220V for 220V by RV16. 

2) Setting the armature voltage to 210V for 200V by RV19 . 

At constallation and adjustment, confirm a input voltage and set 
it to +20% of value in below graph. Adjusting volume is RV 16 in H 
area or RVl 9 in L area. 

Precaution) 

VDC 

220 

210 

200 

190 

180 

Change a input tap (2 or 3) of control transformer according to 
nominal input power voltage . And then open or short always 
short circuit SH07. 

1---L area ------t•-+-1 •-- H area ---t 

Tap 2 

Open SH07 

Mark O is adjusting point 
at shipping time 

Tap 3 

Short SH07 

170 180 190 200 210 220 230 240 250 VAC 

Input power voltage 
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Appendix III Speed arrival range 

- ,.-.., 
u 
Cl 
> 

00 
N 
::r::: 
u 
'+-i 
0 

Q) 

ll.O 
cd ... 

,-( 

0 

> 

Adjust speed arrival range according to below drawing by scale 
of RV20. I£ adjust strictly it, depend on below process. 

( Process J 

1) Command N (3500) and SFR (or SRV) 

2) Adjust voltage of CH 28 to voltage value from below drawing. 

Precaution) 

It command low rotation, speed arrival range extend. But there 
is no influence in N ( 3500) or more. 

5 
V 

4 

3 

2 

N(35 00) 

Standard setting 
1.5 -------- -------------------------

1 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

O..._ ___ __. __ _._ _ __._ ____ __.._ ____ ...__ ____ ..__ __ 

0 10 20 30 40 50% 

Speed arrival range (%) 

Percentage for command speed 
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Appendix IV Speed zero detecting level 

-:> 
8 ---

O" 
N 
::r: 
u 
'+t 
0 

Q) 

00 
ell 

+> ..... 
0 

:> 

Adjust speed zero detecting level according to below drawing by 
scale of RV21. If adjust strictly it, depend on below process. 

( Process ) 

Adjust voltage of CH29 to voltage value from below drawing . 

10 

300 9 
mV ..... 

8 N 

250 
:> 
iz 

7 
'+t 
0 

6 Q) ..... 
200 ell 

u 
5 Cl) 

150 
4 

3 

100 2 
Standard setting 

75 -------------------------- 1 

50 0 

0 .__ __ _.__...,__..__ __ ....... ___ _,_ __ __. ___ ......_ __ 

0 0.5 1 1.5 2 2.5 3% 

Speed zero detecting level {%) 

Percentage for s tandard speed 
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2 . 5 . 3 Waveforms 

(1) Waveforms a t check terminals (Ed ition 0 2 ) Mod el 15 

Waveform Acceleration and decelerati on Check Measurement 
name waveform terminal con dition 

11 

Velocity 

I I I I I I I I I 
CH12 N: 3500 rpm 

cmnmand Range: SV /di v 
voltage T I ME: 1. 0 sec/d iv 

Velocity 

I ffi 
CHIO Voltage ran ge 

feedback 

I I I Ii i I 
(Vol ume s tandard 

voltage setting) 
waveform 

Armatur e ,,,, CH14 N: 3500 rpm 
current \. Voltage ran ge : 
wavefonn I 20V /div 

' T I ME : 1. 0sec / d iv L 

ER voltage CHIS N : 3500 rpm 
waveform / Vol tage range: 5V /div - ,- \.-./ - T I ME: 1. 0sec /div 

I I ml I ~ Current CH25 N : 3500 r p m 

command Voltage range: 5V /div 
waveform T I ME: 1. 0sec / d iv 

A r mature 
) 

CHZ0 N : 3500 rpm 
I voltage \., -,.,. - Voltage ·range: 2V /div 

waveform TIME: 1. 0 sec / d iv 

Fiel d CH19 

current 
~ i::;; 

wavefor m I ""' / 
V \.1 
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( 2) 

Waveform 
name 

Velocity 
co:mmand 
voltage 

Velocity 
feedback 
voltage 
waveform 

Armature 
current 
waveform· 

ER voltage 
waveform 

Current 
co:mmand 
waveform 

Armature 
voltage 
waveform 

Field 
current 
waveform 

Waveforms at check terminals (Eaition 03 ) [Model 15] 
Model 12 

AZOB-0005-0373--4 

Acceleration and Check Measurement 
deceleration waveform terminal condition 

I I I I I I I I I I I 
N: 3500 rpm 

CH12 Range: SV / div 
TIME: 1. 0 sec /div 

Voltage range 

I I ~I I I ~II 
(Volume standard 

cmo setting) 

N: 3500 rpm 

CH14 Voltage range: 

\ ZOV /div 

\ TIME: 1. Osec/div 

I ~ I I I 
N: 3500 rpm 

CH15 Voltage range: 5V /div 
TIME: 1. 0sec /div 

I w I I I~ I I 
N: 3500 rpm 

CH25 Voltage range: 5V /div 
TIME: 1. Osec/div 

N:3500 rpm I 
\ CHZO Voltage range: ZV /div 
'--- / TIME: 1. 0 sec /<:].iv 

,-:. ---r, I t\: 
L,,- CH19 

' I"' 

' I ... 
I 

- 169 -



2. 6 Spindle Servo Unit Alarm Display 

1. A20B-0005-0371/02 (For Model 15) 

The meaning of each alarm is as follows. 

(1) OVL alarm •.•.• Spindle motor overload detection 

When operated for a long time in an over­
loaded condition, an alarm is displayed. 
The spindle motor brakes with the dynamic 
brake and the spindle decelerates. 
To reset this alarm, press the OLR reset 
button. 

(2) OH alarm . • . . . Spindle motor overheat detection 

When the temperature inside the spindle 
motor exceeds the regulated value (100°G), 
an alarm is displayed. The spindle motor 
brakes with the dynamic brake and decelerates. 
This alarm is not reset until the temperature 
within the spindle motor is less than the re­
gulated value (automatic reset). 

(3) FA alarm . . . . . Fus.e alarm detection 

When a three-phase input fuse is blown, an 
alarm is displayed. 
However, the alarm fuses FAl to FA3 
also display. 
When the servo unit is operated again, 
replace 30 £use lOOA and alarm fuse 1. 3A. 
3@ input 

3¢ 
Input 
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(4) SAl alarm •..... T. G disconnection alarm 

Speed error excess alarm display 

(1) Indicates when T. G disconnection. 

(2) With velocity command voltage ou.tput, alarm indication 
is given when an error excedes 700 rpm in the spindle 
motor rotation command speed. 

When this alarm is issued, the spindle motor brakes 
with the dynamic brake. 

Alarm reset is possible by external input of the alarm 
reset signal (connector CNl 19-20 pins are shorted)or 
with the alarm reset switch on the printed circu.it board. 

(5) SA2 alarm ..... Overcurrent detection and field loss detection 

(1) When a current 2. 5 times as large as the maximum 
current allowed in the motor is applied, an alarm is 
displayed. 

(2) When a field coil or field connection cable are dis -
connected, an alar~ is displayed. 

The alarm can be reset in the same manner as SAL 
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2. Alarm oi PCB A20B-0005-0371 ~ 2/04 (Model 15, 12) 
AZ0B-0005-0373~4/0l (Model 8, 6) 

(1) LED 1 . . . . . (OVER SPEED) 

- ) (2) LE:02 

When spindle speed reached 115% of 
Maximum spindle speed (3500 rpm). 
(TACH LOSS) 
Disconnection or short circuit of Tach 
generator signal lines. 

(OVER CURRENT) 
When the motor current exceeds 2. 5 times 
as large as set value, this alarm occurs. 
(FIELD LOSS) 
Disconnection of field coil or abnormal 
fall of field coil current. 

(3) LED3 . . . . . (ERROR EXCESS) 
When spindle speed becomes lower than 50% 
of Maximum spindle speed or when spindle 
motor is stopped by overload. 
(PHASE SEQUENCE) 
When phase rotation of AC input voltage is 
not correct. 

(4) LED4 . . . . . (OVER HEAT) 
When motor inside temperature exceeds 
120°c. 
(OVER LOAD) 
When motor is driven with overload for 
a long time. 

Dynamic brake is applied to the motor if any of above 
alarms is generated. 

Alarm (1)-(3) can be reset by reset button or shortcircuit 
between CNl (19)-(20) (external reset input). 

I 
EJ 4V 

External reset switch 

ARST I I ( 19) 
Receiver 

RV03 

ARST2 (20) r 
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Alarm (4) is reset when motor temperature become less 
than 120 °C or by depressing reset button of thermal switch 

(5) FAl-3 . . . . (FUSE ALARM) 

lnput 

When fuse blows. FAl-3 indicates Fuse blow. 
To start driving replace Fl-3 (lOOA) and 
FA1~3 (1. 3A) 

FAI (1.3A) 

FA2(1.3A) 
,---<,'I 

FA3(1.3A) 

Fl (IOOA) 

F2(100A) 

F3( IOOAl 
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Speed zero 
Tach Generator RV3 
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~:~:~ute ST2 

'-----'/ 

Machine 
rcadv 

Emergency 
stop 

Alarm reset 

MRDY~ 

ESP~ 

ARST4 
24V-t-

VRDY 

OVL 

OH 

\ CV':- rt' PGAL rl ~SA~~ced ~rriva l 

AV ___j_Y ~SAR2 Vel ocity fecd'•ack ad jugtmc n l 
( rotation speed) 

0\'Elt S rf:l:O 

TACII LOSS 

ovrn cunnr..,T 
f'IUD l.OSS 

EI\HOll EXCESS 
PIL\Sf; SEQI/E;';CE 

on 

011 

Oil 

ARST--- --~ 

011 

LEO I LEl.l2 UDJ 

' 
. \:',[) 

Speed arrival level 1 

RVZ ro __ •_d_j~ustment L .7 

- --E 1'BLi 

._ _________ GBLK , 
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,.J 
7 

f ALMI 

a -~~:~z 
MCC2 

*ESP 

*ALI\! :\ larm 

--------- -------· j 
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FA 

L_ __ 
I 
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4. PARTS ARRANGEMENT DIAGRAM 

4 . 1 Spindle Servo Unit 

Ala rm reset switch 

Surge absorber 
AS0L-2001-0062. 

1/44 1 R 

0 0 

IJ:ND f'AI 
[@=:I] 

01_1 Cl) .__..,_3 input a l a rm fuse 1. 3A OVLCI> } ~o 
FA CD Alarm display l amp S, Fab 250/402A P413 

SAi CD 
SA2 CD 

------ Mee ON - OFF relay 

Spinde l control printed 0 
circuit board ----

A Z0B-0005 - 0371/ 02 D 
or 0372 

L_--i:;:;;:;;:;:;J-....i;::;i__ ___ ~=:=::::::::!=D=J1"_ -=SAm2lalle r printed ci rcuit boa rd 
A20B - 0005 - 0650 

(In case of A 20B --- 0005---0371/02) 

11-------l-----1--eontrol power s upply fuse 
A60L~0001-0031 /SA 
Wir i ng for tap c hange 

Overload detecto1=--=---=--=-----' 

3¢ fuse 
1 00A 

50TAR100 
A60L -000 1- 0060 

#5 0Tl00 
(Model 12, 15) 
A 60L ... 0001 - 01 27 

/125FH75 
(Model 6 , 8 ) 

OVL a l arm reset button 

OVL detection variabl e re s tstor 
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4. 2 Spindle Control Printed Circuit Board (0371/02) (only for Model 15) 

Ve lo cot y command 
voltage odjus trnenl 

Velocoty command 
offset 

Toch generator 

Revolution speed 

adjustment 

® Check pin 

{ 
e ---- Trimmer 

LI --- Setting pin 

I CI:l I --- Slide switch 
Alarm fuse (1.3A) 

Alarm display lamp 
OLQ~ 
OHO! 
FAQ: 

SAIQ~ 
SA20r 

[Q] 
RV21 

CHI 
@) 

CH22 
@) 

CN7 

@) CH 19 

CH21 
@) 

eRVl6 

@) CH20 

SFab 250/402A P413 

Armature voltage 
adjustment 

ARST 

Alarm reset 
switch 

CD 
Speed zero 

@)CHl3 

eRV7 

8RV8 

@) CH25 

@) CH23 
~-+-'..,.L-.f----------t-Velocoty loop gain 

RV2O e Spead arrival 

6OHzfi:il 

SO~ @SSWi Mul;~~lier 
cw I . I l 

PV5e :0 19.12 fol •,MPL 
ccw@l3 l!!J · -- @) 

l !Resistors unit 
I I 
L_J - - --- --- -.-0RV9 

@)CH2 

Heat sink 

e SH02 SH03 CHIS 

~ L ___ ~ 
,CHII @) ~ SHOI CHIS eRVir-·1 CNS 

~ 
I 16@) @)@)CHS CH4' ' 

Rv2 -.. J] o CHl2 @) l Heat sink I 
CH 10 o @)cHg C@ @)CH5 CH I 

RV4 - CH7 ~OAC-, eR~4a' ' @) 
CHTS o 8 9 1 D/A I I _j 6 '" .~ ~i:~t I ~~~::: ~·- -- CH CN4~ 

CBI<=::> CCO eRVl4 c 
@)CHl8c 

@)CHl7a ,·7 

CNI CN2 

~:~
11~:i I fl, CN3 

ARV15b 

@CHl7c 

eRV15c L _ __l 
A20B-0005-0371/02 
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4. 3 Spindle Control P. C. B 

0371 2/04 (Model 15, 12) 
0373 4/01 (Model 8, 6) 

Armature voltage a d justment 

Field coil current adjustment 

{Q)CH27 

{Q)CH26 

{Q)CH29 

(Q)CH28 

{Q)CHIO 

{Q)CHI I 

{Q)CHl2 

SH07 ~ 
CN7 '----~ 

~ RVl6 RVl 7 
~RVl9 

@ 
@@ 

CH20CHl9 
@ CH21 @ 

CH22 CH23 

60Hz @CH30 

@ § ~ ss;~---: Resisto~TLM) 

Speed arrival 1B] RV20 

level 

CHJc 50Hz L ____ amOdule 

CHl3 

(ov) @ @§] RVIB [!!ID SH06 
Current setting 

Speed zero level [SJ RV21 
CH24 

@ IBJRVII 

() LED I ~1~: = CH25 

Alarm lamp 

Alarm reset 
s witch 

Velocity command 

Voltage offset 
1 eve I 
Velocity 
Command 
voltage level 

Spindle speed 
adjustment 

Note 

() LED2 ~oE~~~ENT 
5
~ @ [81 RVIO 

() LE03 Wif.: ~:gii~ ; CHl6 

() LED4 lM~ ~~J {Q) @§] RV9 

·--i 

I 
@:Q] CHl5 IOI SH05 @ ~ RVS ARST ~ -~- __ _ _ _ _J 

~ RV4 

RV2 

RVI 

CHl6 @ CHio (OV) 
RV5 IRV41 @ [Bl RV? @ CH2 (+5Vt) 

~ • joooiSH02 RVl2 [f§] {Q) CH3 (t-15V) 
SHOI \@ CH9 Noto RVl3 ~{Q) [ ,, 

j°'om11(DA---·; ~ ~@ CH4 -ISVJ 
COOCXXlOO : Canveter : ~ RVl4a O CH5 (+24\/) 

L- -----' @cHIBa 

lf§)RVl4b 
□ (SHD2 l @CHIBa 

SSW2 SSW3 ° IC\l 
~ G) '8J RVl4c 

CBI 'v---v'CCO RV6 {Q) CHIBc 

A208·0005·0371/04 
0372/04 
0373/01 
0374/01 

SH03 (£2] If§] RVl5a 

{Q)CHl7a 

lf§]RVl5b 

{Q)CHl7b 

Mulliplier ("•; I[§] RVl5c 

MPL @CHl7c 
CNI CN2 

Torqu e limit 

Velocity l oop 
-gain adjustment 

Mounting positions of RVS, RV4, SH0Z, and CH9 are 
diferen t between edition No 10 l ZE and l 3F 
In edition No l 3F . RVS is not mounted . 
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No. Symbol Name Specification Remarks 

ooo ":5 A206- O0O'S.-O37 1 P.C.B P.C.B A20B-lJ"fl-B.5-0371-2 I / /3F 

2 Fl-3 Fuse A60L-0001-0060#50Tl00 
Nippon 
International 

3 F4 II A60L-0001-0031/5A Toyo Fuse 

4 MCC 
Magnetic 
contactor 

AS 8L-0001-0092 Fuji Electric 

5 ACR AC reactor A81L-0001-0030 Tamura 

6 TF 
Control 

A44L-0001-0072 " transformer 

7 CDl 
Current 

A44L-0001-0069 
Nana 

detector Electronics 

8 SCRl-12 Thyristor AS OL-5000-0014 

. 
9 SCR13~14 II ASOL-5000-0006/A 

10 D l ,..__, 2 Diode A. Gl 820B (S20G) 

11 F ANl -----2 Fan motor A90L-0001-0043 
Nihon Servo 
CT360E 

12 RDB Resistor A40L-0001-0064 Iwaki Musen 

13 RF II 
A40L-0001-0066 

200 Q /40W 
/40SH200K 

II 

14 RCD JI 0.2 /zow 
/20SHOR2F 

15 SK Spark killer S2 - A Fujitsu 

16 Zl-4 
Surge 

ASOL-2001-0062/441-12 Fuji Electric 
absorber 

17 

18 

19 
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4. 5 Parts List £or Servo Unit (Model 6, 8) 

No. Symbol Name Specification Remarks 

1 P,C.B P. C.B A20B-0005-03 73 --...4 

2 Fl ____,3 Fuse A60L-0001-0127 /25FH75 

3 F4 II A60L- "'''" '"'" , Ir:. A Tova Fuse 
-

4 MCC 
Magnetic 
con tac tor 

A58L- UPS 2~3qo+ 
-

5 ACR AC reactor A81L-

# c) zuFAo f 
-

6 TF 
Control 

A44L-
transformer -
Current 

7 CDI 
detector 

A44L-
-

8 S CRI ----12 Thyristor A50L-
-

9 SCR13~14 fl A50L- . 
-

10 Dl ----2 Diode A. Gl 
-

11 FANl-2 Fan motor A90L-UUU.l: -U U4.:S 1\llhon i::>ervo 

12 RCB Resistor A40L-0001-0064 Iwaki Musen 

13 RF II A40L- 0001-0066 
200 /4 0W /40SH200K 

RCD II 
A40L-0001-0066 o. 22 /2ow 14 

/20SH0R2F 

15 SK Spark killer S2-A Fujitsu 

16 Zl-4 
Surge 

AS0L-2001-0062/ 441 - 12 Fuji Electric absorber 

17 

18 

19 
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5. FAULT AND TROUBLESHOOTING 

No. 

1 

2 

3 

4 

Generally, the following items can be considered as faults and 
their causes, 

If a _fault has occurred, first roughly determine where the cause 
lies (servo unit, spindle motor, etc.), and then trace out the cause. 

CAUSE 
FAULT Spindle servo Machine or Mag -

unit Spindle motor 
netics cabinet 

The velocity 0 Between A and H 0 Power cable 
control unit of armature is short circuit 
fuse (F 1 F3) short 0 Short circuit 
is blows 0 Circuit fault of motor 

current limit 
circuit defect etc. 

0 Connector on Pt. 
is bad connection 
or short 

The spindle 0 Rotation fault 0 T. G defect 0 Faulty opera-
rpm is not defect of error tion of the velo-
normal amplifier circuit city command 

circuit 

Vibration and 0 Circuit adjust- 0 Motor fault 0 The input power 
noise during ment defect bearing waveform is too 
spindle opera- Gain 0 Fan motor di sorted 
tion is abnor- 0 Current feed- 0 Heat pipe fin 0 The load £lac-
mally large back control adjustment tuation is too 

circuit adjust- fault large 
ment defect 0 Gear engage-

ment is not 
proper or as -
sembling of 
motor is unso-
ciable 

0 Tension of belt 
is not proper 

The spindle 0 Current feed-
operation back control 
during ace/dee circuit adjust-
is not normal ment defect 

defect 
(minimum pulse 
width setting) 
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CAUSE 

No. FAULT Spindle servo 
Spindle motor Machine or Mag -

unit netics cabinet 

5 The spindle 0 Circuit fault the 0 Wire break - 0 The machine 
does not gate pulse are ing load is too 
rotate not generate d large 

0 Contactor of 
r e lay defect 

6 Fuse (F4) of 0 The pin of CN3 ~ 0 Field c ircuit 
control trans - 5 on PCB is short is short 
former on 0 Power regulator 0 Fan for cool-
velocity cont- fault er heat pipe 
rol unit is short 
blows 
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6 . SPARE PARTS 

The spare parts of the spindle servo unit are as follows. 

Contents 
Device name Name Article name Specifications Customer 

(FANUC Type 
specifications) 

FANUC DC Fl-3 Fuse F60L-0001-0060#5 OTlOO Nippon 
spindle Inter K. K 
servo unit 

F4 Fuse A60L-0001-0031#5A Toyo fuse 
K.K 

FA1~3 Alarm fuse S. Fab250/402AP413 Daito 
Tsushinki 
K.K 
P-413 

Zl-4 Surge ASOL-2001-0062#4412 Juji Denki 
absorber K.K 
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V. SPINDLE ORIENTATION 
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1. GENERAL 

This manual describes t he m aintenance and field adjustment 
for the electric spindle orientation function which is applied to the 
spindle of NC machine tools, 
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2. 

2. 1 

Item ---

1 

2 

3 

MAGNETIC SENSOR SYSTEM SPINDLE ORIENTATION ADJUST­
MENT 

Mounting Magnetizing Element and Magnetic Sensor 

Determine the rnounting direction for the 1nagnetizing e l ement 
and magnetic sensor as follows. Incorrect mounting may cause 
repeating of clockwise and counterclockwise rotation of spindle 
without stopping during positioning, hunting, and the end of the 
magnetizing e lement and sensor head to stop in the opposite position. 

Mounting magnetizing element and sensor 

ExElana t ion 

Mount the magnetizing element so that the reference hole moves and 
faces as shown in Figure 1 when the spindle rotates in the positive 
direction by the command of spindle motor CW rotation (SFR and 
VCMD pas itive). 

Mount the magnetic sensor head so that the pin hole of the flange 
and the reference hole of the magnetizing element face in opposite 
directions. 

The gap between the magnetizing 
be a minimum of 1. 5 +O. 5mm. -

Magnetizing element 

Reference 
hole 

element and sensor head should 

Movement of the magnetizing 
element when the spindle motor 
turns in the positive direction 

/SFR). 

Sensor head 

Figure 1. Mounting magnetizing element 
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2. 2 Connection and Function of Jumper Terminal (SH) 

The connection and function of jumper terminals (SH) whi ch 
can be freely selected, are listed below. SH0l should be connected 
after the power is on since it is used only for adjustment and test­
ing. It should be disconnected after adjustment making sure that 
LED? goes off. 

Conne ction and functions of jumper terminals (SH) 
(A double outline indicates the standard setting) 

(Note 1) 
Status 

SH 1-2 2-3 Function Remarks 

01 0 Test mode 
(Note 2) 

Connected onl y for adjust-
ment. 

02 0 X When an orientation in-
struction is is sued after 
power is turned on and The setting on SH03 takes 
before driving the spindle, priority of the setting on 
the motor shaft end rotates SH02. 
in a clockwise direction. 

Th e setting on SH02 is 

llx I 0 II When an or ientation in- effected only when SH03 
struction is is sued after 1- 2 is connected. 
power is turned on a nd 
before driving the spindle, 
the motor shaft end rotates 
in a counterclockwise 
direction. 

II o xii Moves in the direction the The setting on SH02 
sp indle was turning just becomes e ffective . 
before the orientation in-
struction was issue d. -

03 X 0 The orientation direction When the edition of this 
is always C CW. PCB is 01A, these 

settings cannot be used. 
X X The orientation direction 

is always CW. 
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Connection and functions of jumper terminal s (SH) 
(A double outline indicates the standard setting) 

(Note l) 
Status 

SH 

04 

1- 2 2-3 Function Remarks 

llx X 11 Initial or ientation speed is 
about 60 x [ spindl e pas ition 
loop gain s-1 J r.p.m. of 
the spindle . (usual rate) 

Since spindle pas ition loop 
0 X The initial rate of speed gain is 1enerally close to 

is limited to l / 3 the usual 5 sec. - , the usual rate is 
rate. about 300 r.p.m. 

X 0 The initial rate of speed 
is limited to 2/ 3 the usual 
rate. 

Notes: 
(1) 0 indicates connected, X indicates not connected, 

(2) When in Test Mode 

(a) The orientation instruction is issued. 

(b) Orientation end signal (ORAR 1, 2) is not transfer­
red. 

( c) The spindle turns at the initial speed while SW l 
(INITIALIZING BUT TON) is pressed. When it is 
released, the spindle stops at a fixed pas ition. 

(cl) The red light emitting diode (LED 7) i s on in this 
mode . 

2. 3 LED Indicators 

Seven display lamps (LED 1 - 7), indicating the meanings 
listed below, are mounted on this option board. (LED l and LED 2 
are not 1nounted on board O IA) 
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LED indicators 

LED Meaning Color Explanation 

1 ORIENTATION Green Lights during execution of an orientation 
instruction. 
(ORCM 1 and 2 are connected: ON) 

2 CLUTCH Green Lights when the clutch (gear) LOW signal 
(gear) LOW is on. (':<CTH 1 and 2 are connected: ON) 

3 MS PEAK Green Lights while the peak value of the 
LEVEL magnetic flux detection signal (MS) is out 

of the range of + 1 0V. Adjustment indica-
tor. 

4 SLOWDOWN Green Lights during the low turning speed period 
PERIOD when the spindle pas ition approaches the 

stop position during orientation. 

5 IN-POSITION Green Lights when the value of MS output ap-
FINE preaches within +o. 1° of the spindle angle . 

Sometimes lights when the sensor is not on 
the magnetizing element. 

6 IN-POSITION Green Lights when orientation has been complet-
ed and the spindle is within _±1° of the 
adjustment pas ition. When it lights while 
not in TEST MODE, the Ori entation 
Completion signal is transmitted. 
(ORAR 1 and 2 are connected: ON) 

7 TEST MODE Red Lights when SH0 1 pins are connected. In 
this mode, the Adjustment Completion 
signal is not transmitted and OR CM is on. 
The orientation motion can be repeatedly 
confirmed by press i.ng SW 1. 

2. 4 Potentiometer (POT) Setting 

Set the POT according to the following values followed by 
table before orientation adjustment. ,:, will be reset at a later 
stage. 
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Potentiometer settings 

POT name RV 1 ~' 2,:, 3 4 5 6;'< 7* 8 9,:, lo,:, 11 * 

POT scale 
5. 0 6. 0 CD CD @ 2.0 s.o G) 2. 0 5. 0 5. 0 position 

(D R V3 and R V4 settings 

Set R V3 and RV4 according to the distance H between the 
turning axis of the magnetizing element and the center of the 
sensor head. 

60 
H (mm] ~ ~70 ~75 ~80 ~85 ~90 ~95 ~lo'O -105 ~110 65 

Scale position 7. 0 6. O 5, 0 4.0 3. 0 2. 5 2. 0 1. 5 1.0 0.5 

NI-IM 

(rpm) 

Scale 
posi-
tion 

RH/L. 

Scale 

@ RVS setting 

Set RVS according to the number of revolutions (N HM) when 
the spindle rotates at a high rate of speed. 

2,000 ~ ......... ......... --- --- - --- ---I 
2,200 2,500 2,700 3, 100 3,500 4,000 4,500 5, 000 5,500 

7. 5 6. 5 5.5 4. 5 3. 5 2.5 2.0 1.5 1. 0 

Ci) R V8 setting 

Set RV8 according to the transmission ratio of RH/L of 
spindle HIGH/LOW. 

..__ 2. 0 -2.2 ~2.5 -2.8 -3.2 ~3.7 -4.4 -5. 3 -6. O ~7.0 

-
6, 000 

o. 5 

position 
2.0 3 . 0 4.0 5.0 6.0 7.0 8.0 9.0 9.5 10 
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2. 5 Potentiometer Adjustment 

Adjust RVl - RVll according to the following table. 

Potentiometer adjustment 

The following adjustments should be per£or1ned in Test Mode 
by connecting SI-IO 1 pins. 

Terrn 
POT Adjustment 

Condition 
Adjustment method 

name purpose (Specification) 

1 RVl TS OFFSET The spindle Voltage across check 
should be stopped 15 _(TSA2) and 16 ( DV) 

should be within + 1. 0 -
mV. 

2 RVZ MS PEAK Keep pres sing Adjust the position 
LEVEL SW 1 (INITIA- until LED3 (MS PEAK 

LIZING BUT TON) LEVEL) begins to 
light. 

3 RV3 SLOWDOWN According to the set-
REFERENCE ti ng terms. 

4 RV4 AMS PEAK According to the set-
LEVEL ting terms. 
-

s RVS SLOWDOWN Clutch (gear) is Just before stopping 
TIME IN HIGH HIGH. Press LED4 (SLOW DOWN 
MODE SWl to stop the PERIOD) should im-

spindle at the mediately light up 
fixed position. clearly. 
The :'.•CTH signal 
is off (open). 

6 RV6 GAIN [H] Clutch (gear) is Turn in the CW di.rec-
HIGH. Press SWl ti on being careful not 
to stop the spindle overshoot when stop-
at the fixed posi- ping. 
tion. The *CTH 
signal is off 
(open). 

' 
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Item 

7 

8 

9 

10 

11 

POT 
name 

RV7 

RV8 

RV9 

Adjustment 
purpose 

IN - POSITION 
(HJ 

SLOWDOWN 
TIME IN LOW 
MODE 

GAIN [LJ 

RV 1 0 IN - POSITION 
[ L] 

RVl 1 POSITION SHIFT 

Condition 

Clutch (gear) is 
HIGH, Press SWl 
to stop the spindle 
at the fixed posi­
tion. The *CTH 
signal is off 
(open). 

Adjustment method 
(Specification) 

LEDS (IN-POS. FINE) 
should light while 
LED6 (IN-POSITION) 
is on. 

Clutch (gear) is LED4 (SLOWDOWN 
LOW. Press SWl PERIOD) should im-
to stop the spindle 
at the fixed pas i­
tion. The *CTH 
signal is on 
(closed). 

mediately light up 
clearly just before 
stopping. 
{See term 5) 

Clutch (gear) is Turn in the CW direc-
LOW. Press SW 1 tion being careful not 
to stop the spindle to overshoot when 
at the fixed posi-: stopping. 
tion. The *CTH 
signal is on 
(closed). 

Clutch (gear) is LEDS (IN-POS. FINE) 
LOW. Press SW 1 should be on when 
to stop the spindle LED6 (IN-POSITION) 
at the fixed pas i- is on. 
tion. The *CTR 
signal is on 
(closed). 

The stop po sit ion can 
be finely adjusted to 
within + 1 ° of the 
spindle angle. 

After adjustment, release Te st Mode making sure 
that LED7 (Red) is off. 
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2. 6 

Note: Adjustr.nent of the fixed position stop control circuit should 
be performed after each offset and gain adjustment of the 
base board (spindle control circuit). The following POTs 
should not be readjusted after fixed position stop control 
circuit adjustment. Otherwise, the stop position may 
deviate from the one de sired. R V7 (velocity offset), R VB 
(velocity gain), and RVl0 (current offset) on A20B-0008-
0371----7. 

Test of the Spindle Position Loop Gain 

The spindle position loop gain should be tested after fixed 
position s.top control circuit adjustment by using the procedure 
outlined in the next table. 

Spindle position loop gain 

Procedure 

1 Connect SH0l pins, to enter Test Mode (LED7 goes on). 

2 Disconnect SH04 1-2 and 2-3 pins to remove limits. 

3 Measure the number of spindle revolutions Nf (B) and N S(L) 
( r. p. m) when SW 1 (INITIALIZING BUTTON ts on, for 

each of the following condition. 
Spindle clutch (gear) HIGH ( *CTH 1 and 2 not connected) 
Spindle clutch (gear) LOW (*CTHl and 2 connected) 

4 The spindle position loop gain can be determined using the 
followin~ equations: 

(sec-
1
) , where K .:,_ N -=-- 5 5 

p(H or L) -,- s(H or L) 

Kp(H): Position loop gain for spindle HIGH gear 
( clutch) 

Kp(L): Pas ition loop gain for spindle LOW gear 
(clutch) 
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N 
0 ...... 

MAINTENANCE SHEET FOR POSITIONING C . K . T WITH MAGNETIC FLUX SE NSOR 
P. C . B : AZ0B-0008-0030 

NOTES DATA SHEET 

Mil.CHINE l\,tA~R SETTING TEST MODE SELECTION SH0I 

FOR -
CLASSIFICATION/NAME SHORT-BAR L'JITIAL ORlENTATION DIRECTION Sl-102 

SPINDLE MOTOR MODEL DIRECTION SELECTION SI-103 
~ 

NUMERICAL CONT ROLLER ORlENTATION SPEED Lll\,UT Sl-104 

- -- ---·- - - --
PARAMETERS TACHO-SIGNAL OFFSET RV! 

I HIGHT OF SENSOR HEAD H mm l\,tAGNETIC-FLUX SIGNAL PEA K LEVEL R\12 
- SETTING 

2 HI GH GEAR (CLUTCH! lvLf\X. NHM 
FOR SLOW DOW N REFERE NCE R\13 

SPINDLE SPEED RPM POTS 

3 H/L Gl!AR RATIO R H/L 
AMS PEAK LEVEL RV4 

POSITION L OOP GAIN LOW HIGH 
- I 

HIGII GEAR (CLUTCH) SLOW DOW N TIME RV5 
- I I sec sec 

(H I " POSITIO N LOOP GAIN RV6 

REFERENCE DRAWING RE l\,Lf\R KS 

l;,\p I ,S ~~:~ (H I " Us-POSITION ADJ, RV7 

~ Jr LOW GE AR (CLUTCH) SLOW DOWN Tl.lvlE RVS 

--111--~~-
(L) " POSITION LOOP GAIN RV9 

(L) " IN- POSITION ADJ. RVI0 

II ,: I 
SENSOlt 
I IL,\I) 

POSITION SHIFT R\'I I 

ON, OFF 

REV FWD 
1-2, 2-3 
AUTO FWDREV 
1-2, 2-3, OPEN 
1/3, 2/3, 3/3 
1-2, 2-3 , OPE N 



3. ADJUSTMENT FOR POSITION CODER METHOD SPINDLE ORIEN­
TATION 

3, 1 Printed Circuit Board 

Spindle control circuit .••.• AZ0B- 0008- 03 71 ~03 77 

Position coder method spindle orientation control circuit 

( 1) 

( 2) 

3. 2 Display 

Stop position internal setting 

Stop position exten1al setting 

Light emitting diode 

AZ0B-0008-0240 

AZ0B-0008-0241 

LEDl ORIENTATION •• , •••••.••. Lights when orientation com­
mand (ORCMl, 2 ON) is 
is sued. 

LEDZ LOW ..........•.•.....•.. Lights when the contact of 
clutch ,changes ignal *CTH is 
closed. Lighting indicates 
that clutch LOW is selected. 

LED3 IN -POSITION OUT •..•••••• Lights when orientation com­
pletion signal ORAR 1- 2 is 
is sued. 

LED4 IN-POSITION ADJUST ••••• Lights when spindle enters 
within one pulse of orientation 
position. 
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Stop position can be the same 
at I-:ITGH and LOW by adjusting 
POT R V3/R V5 for OFFSET 
adjustment so that this LED 
lights at gear HIGH/ LOW, 



3. 3 Setting 

[QI l 

[Q] 2 

[Q] 3 

[Q] 4 

[Q] 5 

RVl-5 

+SV 
CD 

J 

~I 
( 1) 

( 2) 

( 3) 

1 2 3 4 

0000 
LED 1 -4 

B 
8 

B @]@]@] 
sws SW4 SW! SW2 SW3 

l 8 0 [§] 
OG P. CTYPE B - P. CTYPE A 

CNA 1; I CNB I 

+sv - SH l 
OG - OV j 

When the power of +SV for position coder is 
supplied from spindle amplifier, connect 
between +SV and SH and between OG and OV. 
When the power of +5 V is supplied from NC, 
open between +5 V and 5H and between OG and 
ov. 

Setting of SW5 and SW4 

Pas ition coder Type SW4 sws 

Balanced type Type A Right Right 

Unbalanced type Type B Left Left 

Setting of SHOl and SHOZ 

Follow the next table. 
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N 
0 
~ 

No. 

I 

2 

3 

-l 

5 
(Note 

6 

C o ntents 

Init ial orienta t ion direction 
unn1ediatcly after turninµ on powc1· 
Orientation direction 
after init ia l o ri en ta tion 

O ri e ntation spee d which 
is set by position gain 

Rotational direction o f 

spindle and position coder 

In-position w idth to is s u e 
a rientation complC'tio n signal 

(ORAR I , 2) 

Setting due tn position 
coder hysteresis 

Tabl e 1 Setting of SHOI, SH 02 

0 : Connected X: Open 

5 1-10 I SI 102 

I 2 3 -! 5 I., 7 8 I 2 3 -! 5 (; 7 8 
I I I I I I I I I I I I I I I I Remarks 

I 6 I 5 I-! 13 12 11 10 9 I G 15 1-l 13 I Z 11 10 9 
ccw 0 X (Stan dard) 
cw X 0 
CCW only X 0 (Standard) 
CW only X X 
Soind!,, r o ta -

0 tj·onal di r r-c- - X (Stancla rd) llnn. - - -
I X X 

2./3 0 X 
I/ 3 X 0 I 

Same 
0 D i ffe r ent from machlnc tool to X 

n1ach inc direction tool , lncor rec t setting will 
Reverse 

0 c~ u sc hunting 
di rcctiun X 

+2 pu l ses I 0 0 0 0 0 0 
~..t " 0 0 0 0 0 
-8 " 0 0 0 0 
T)6 ., 

0 0 0 ~16 pulsL'S r orrc·spo nd to .r I . 3' 
+ 32 " 0 0 
+ 6-l 0 
No pulse X X (:OtancJarclJ 
+I pu l se 0 X 
- I pulse X 0 

tNotc I The condit ion (cl of issue o f o rientat ion completio n signal 

c ~ (Spindle is with in th e in - positio n width)a ncl (Ve locity ,.era s igna l i s NO) and (OR C l\l i s O N) 



( 4) Setting of stop pas it ion SW l , 2, 3 

Switch Contents 

SWl I position is 4096/16 = 256 pulses, equivalent 
(16 posit ions) to 22 , 5° 

SW2 1 pas ition is 256/16 = 16 pulses, equivalent to 
(16 positions) 1. 4° 

SW3 1 pas ition is 1 6 / 1 6 = 1 pul s e , equivalent to 0. 088° 
( 16 positions) 

An arbitrary pas ition in a rotation can be positioned by the 
unit of 0 . 088° = 1/4096 x 360° by setting in the order of 
SWl, 2 and 3. 

3. 4 Adjusbnent 

Standard No. Item 
Variable Measuring 

Note resistor point Adju stment 

I Velocity feed - RVl TSA2 50% The voltage at TSA2 
back offset CH14 should be±. lmV. 

2 Pas ition gain RV2 Do not let 30 ......., 
at gear High spindle 40% 

overshoot 

3 Offset at gear RV3 Let LED4 About Gleaming of the LED 
High ADJUST 50% is sufficient. 

light 

4 Pas ition gain RV4 Do not l et 30~ 
at gear Low spindle 60% 

overshoot 

5 Offs et at gear RVS Let LED4 About 
Low ADJUST 50% 

light 
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REFERENCE DATA 1 

CUTTING 

POWER OF MACHINE 

... 



1. CUTTING POWER OF MACHINE 

An output (Hp or Kw) of spindle motor specified in machine tool. 
Generally speaking, it shows amount that machine can cut. This 
explanation shows relation between rate of metal removal and output 
p::>wer for milling processing, lathe processing and drilling 
processing. 

Reference documents 

MACHINE DAT A HAND BOOK 
AIR FORCE MATERIAL LABORATRY 

A. Lathe turning processing . 

B. Milling processing. 

C. Drilling processing. 
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A. Turning 

rpm 

Depth of cut d (mm J 
[ Condition of cutting J 

(1) 

(2) 

(3) 

(4) 

Spindle rotation speed 

Workpiece diameter 

Feed 

Depth of cut 

Ns [rpm] 

Dt [mm J 

fr [mm/rev] 

d [mm J 

[F or_mula of cutting J 
(1) 

(2) 

(3) 

(4) 

(5) 

Cutting speed Ve ~ x Dt x Ns 

Feed rate fm = fr x Ns 

Rate of metal Q=d x fr x Vc/1000 
removal 

Power required at 
spindle 

where 

Power required at 
spindle motor 

where 

= d x fr x 7C Dt x Ns/1000 

Q = 7r. >< Dt x d x fm/1000 

PS= Q/MRt 

MRt: Cutting amount 
per I kW 

I 
PM= 7[ x Q/MRt. 

f : Spindle driving 
efficiency 
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[mm/min J 

(mm/min J 

(cm3/minJ 

(cc/min] 

(cc/min] 

[kWJ 

[cc/min/kW) 

[%] 



B. Milling 

feed rate <= fm (mm/min) 

(condition of cutting) 

(1) Spindle rotation speed Ns (rpm] 

(2) Diameter of milling cutter Dm (mm) 

(3) Width of cut w (min) 

( 4) Depth of cut d ( mm) 

(5) Number of teeth in cutter n 

(6) Feed ft [mm/tooth] 

(Formula of cutting) 

(1) Cutting speed Ve =lr x Dm x Ns (mm/min ] 

(2) Feed rate fm = ft x n x Ns (mm/min) 

(3) Rate of metal Q = w x d xft x n xNs/1000 (cm3 /minJ 
removal 

Q = w X d X ft / 1 0 0 0 c cc/min J 

(4) Power required 
at spindle PS= Q/MRm CkWJ 

where MRm: Cutting amount C cc/min/kW] 

(5) Power required at per 1 kW 

spindle moto:i:._ PM =j_ 
T/. 

x Q/MRm [kWJ 

where T/. : Spindle driving C %J 
efficiency 
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C, Drilling 

( Condition of cutting) 

(1) 

( 2) 

( 3) 

Spindle rotation speed 

Drill diameter 

Ns 

Dd 

fr Feed 

(Formula of cutting) 

(1) 

(2) 

(3) 

(4) 

(5) 

Cutting speed 

Feed rate 

Rat e of metal 
removal 

Power required at 
spindle 

where 

Power required at 
spindl e motor 

where 

Ve = 7r x Dd x Ns 

fm = fr x Ns 
7t 

Q = 4 X Dd2 x fr X Ns/ 1000 

Q = J x Dd2 x fm/1 ooo 

PS= Q/MRd 

MRd : Cutting amount 
per 1 kW 

PM = j_ x Q/MRd 
7l 

7l : Spindle driving 
efficiency 
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( mm] 

(mm/ rev] 

( mm/min ] 

( mm/min] 

[ cm3/ min) 

(cc/min] 

(kW] 

( cc/min/kW] 

(kW ) 

( %] 



Cutting amount per 1 kW cc/min/kW (Average) 
( S pindle driving efficiency 

MR: Cutting Amount per 
( cc/mi n./kW) 

HARDNESS 
TURNING MRt MILLING MRm 

BHN HSS AND CARBIDE TOOLS 
MATER IAL * 1) 

CARBIDE TOOLS Brine l 
feed 0.127-;,~l feed 0.127~0.305 

hardness ·ev mm/ tooth 

SHARP DULL SHARP DULL 
TOOL TOOL TOOL TOOL 

85- 200 *4] 20 15.7 20 15. 7 
STEEL- WROUGHT AND CAST 

3 5-4 OR/ 2) 1 5.7 1 2. 9 1 4. 6 11.5 
Plain Carbon 

Alloy Steels 4 0-50Rc 14.6 11. 5 1 2. 2 1 0 

Tool S tee l s 5 0-5 5Rc 1 0.9 8. 7 1 0. 4 8.4 

55-58Rc 6.4 5.2 8. ,1 6. 8 

CAST IRONS 110-190 
Gray, Duct i le and 

3 1.3 2 4.4 3 6. 6 27. 4 

Malleable 190-320 1 5.7 1 2. 9 20 1 5. 7 

STAINLESS STEELS 1 35-275 
Ferri tic , Austenitic a n d 

16.8 13. 7 15. 7 12. 9 

Martens i ti c 30-45Rc 1 5.7 12. 9 14. 6 11.5 

PRECIPITATION HARDEN ING 
150-45 0 1 5.7 1 2. 9 14. 6 11. 5 STAINLESS STEELS 

TITANIUM 250-37 5 1 8.3 14. 6 2 0 15. 7 

HIGH TEMPERATURE ALLOYS 
200-360 8.7 7.0 1 0. 9 8. 7 Nickel and Coba l t Base 

Iron Base 180-320 1 3.7 1 0. 9 1 3. 7 1 0. 9 

REFRACTORY ALLOYS··· 
Tungsten 321 7.8 6.2 7. 5 6. 1 

Mo l ybdenum 229 1 0.9 8. 7 1 3. 7 10. 9 

Co l umbium 217 12. 9 10. 4 1 ,1. 6 11. 5 

Tantalum 210 7.8 6. 2 1 o. 9 8. 7 

NICKEL ALLOYS 80 -360 10.9 8.7 11. 5 9.1 

ALUMI NUM ALLOYS 30-150 
8 7.8 500kg 7 3. 2 6 8. 6 54. 9 

MAGNESIUM ALLOYS 4 0 -90 
13 7.2 10 9. 8 13 7. 2 109. 8 500kg 

COPPER 80R8 
*3) 2 1.9 18. 3 2 I. 9 18. 3 

COPPER ALLOYS 
10-801¼ 343 2 7. 4 3 4. 3 2 7. 4 

80-1001¼ 2 1.9 18. 3 21.9 1 8. 3 

* l) Brinell hardne_ss standard testing method 
,::z) Re : Rockwell hardness C scale 
;'<3) RB : Rockwell hardness B scale 
1'<4) It is correspond to the hardness of plain carbon S45C 
*5 ) Carbide 
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80%] 

lkW 

DRILLING MRd 
HSS DRILLS 

feed 0.05~0.~ 
mm rev 

SHARP DULL 
TOOL TOOL 

2 I. 9 1 6. 8 

1 5. 7 1 2. 9 

12. 9 1 o. 4 

1 0. 4 8. 4 

8.4 6. gl' 5) 

21.9 18. 3 

1 3. 7 1 0. 9 

20 1 5. 7 

18. 3 1 4. 6 

1 8. 3 14. 6 

20 1 5. 7 

10. 9 8. 7 

18. 3 1 4. 6 

*5) 
8.4 6. 6 

1 3. 7 1 0. 9 

15. 7 1 2. 9 

1 0. 4 8.4 

12. 2 10 

137. 2 109. 8 

13 7. 2 10 9. 8 

2 4. 4 20 

4 5. 7 3 6. 6 

2 7. 4 21. 9 



Efficiency of spindle driving system 

Efficiency of spindl e driving system is decided from below drawing 
by V belt, pairs of gears, number of bearing. 

NUMBER OF UNITS 
INDEX OPERATING IN SEQUENCE 
POINTS IN TRANSMITION DRIVE EFFICIENCY 

ANI'IFRICTION .75 
BEARD\GS 

C .80 

.85 

6 

5 

4 
SPUR GEARS B 

.90 

l.JNDER LOAD 
.91 ( PAIRS ) 

.92 
2 

.93 

V-BELT .94 DRIVES 

EXAMPLE: .95 

MOTOR .96 
l V- BELT DRIVE 

8 BEARIN}S .97 

3 PAIRS OF GEARS 

LINE A: IV-BELT DRIVE EFFI CIENCY: - .98 
0.95 ~ 

LINE B: 3 PAIRS OF GEARS EFFICIENCY: 
0.91 

LINE C: 8 BEARINGS EFFICIENCY: 0. 92 
TOTAL EFFICIENCY= .95 X .91 x .92= 80 %=7/ 
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Measured Data Example 

In case of using FANUC DC spindle motor model 5 or model 10, the 
measuring data about cutting amounts are as follows. 

ex 1 Model 10 Face mill 

[ Cutting condition] 

Spindle rotation speed 

Cutter diameter 

Cutting width 

Cutting depth 

Feed rate 

[ Cutting effect] 

ex 2 

Material CAST IRON 

Rate of metal removal 
at 1 0kw output 

Cutting amount per 1 kw 

Model 10 Face mill 

[ Cutting condition J 
Spindle rotation sp~ed 

Cutter diameter 

Cutting width 

Cutting depth 

Feed rate 

[ Cutting effect] 

Meterial CAST IRON 

Rate of metal removal 
at 1 0kw output 

Cutting amount per 1 kw 
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Ns = 320 rpm 

Dm= 100 mm 

W = 100 mm 

d = 4 mm 

fm = 840 mm/min 

Q = w x d x · fm/1 0 0 0 
= 336 cc/min 

MRm = 33. 6 cc/min 

Ns = 130 rpm 

Dm= 254 mm (=10 inches) 

w = 254 mm 

d = 3 mm 

fm = 35 0 mm/min 

Q = 254 X 3 X 350/1000 
= 266 cc/min 

MRm = 26. 6 cc/min 



However, the loss under no load condition of this machine is too 
much. 

ex 3 Model 5 Face mill 

The data changing the cutting depth "d" of workpiece S45 C at output 
power 6. 3 kw are as follows. 

[ Cutting condition] 

Material 

Spindle rotation speed 

Cutter diameter 

Cutting width 

Cutting depth 

Feed rate 

[ Cutting effect ] 

~ 
.!:<: 2 0 
...... 

J-1 
(I) 

0.. 15 
.µ 

i:: 
;:J 
0 

8 10 
ro 
tJJ) 

i:: 
5 ..... 

.µ 

.µ 
;:J 
u 

S45C 

Ns = 180 rpm 

Dm= 152 mm 

w = 135 mm 

d = 4 mm 

fm = 80-480 mm/min 

Cutting depth a [mm] 

At face mill cutting the deeper the cutting depth becomes, the less 
the cutting amount becomes. 

ex 4 Model 5 End mill cutting 

At end mill cutting, the cutting amount scarcely changes at the 
cutting depth, range of d = 20 to 50 mm the cutting data at the output 
power approx. 5 kw are as folloy.,s. 
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ex 5 Model 5 Drill 

[ Cutting condition] 

Material 

Drill diameter 

Spindle rotation speed 

Feed rate 

[ Cutting effect J 
Cutting speed 

Cutting amount at output 
power 6. 3 kw 

Cutting amount per 1 kw 

- 21 7 -

S45C 

Dd = 50 

Ns = 140 rpm 

fr = 0. 36 mm/rev 

Ve = 22 m/min 

Q = 98. 9 cc/min 

MRd = 15. 7 cc/min/kw 



REFERENCE DATA 2 

OUTPUT 

POWER OF MOTOR 



N 
N 
...... 

I 
N 

~ :; 
Oo 
,_. I 

...___ \Jl 

.:!:. \Jl 

4 

3 

2 

0 
0 

FAN UC DC SPINDLE MOTOR MODEL 2 

OUTPUT, TORQUE, LOAD CURRE NT - MOTOR SPEED 

OUTPUT P OWER 

30 min ope ration 
8 

6 
E 
OD 
~ 
~ 

w 4 
Continu e rating ::i a 

~ 
0 
E-< 

2 

667rpm 

0 
1000 2000 0 

TORQUE 

30 n1in ope r a tion 

Continue rating 

1000 2000 

MOTOR SPEED ( r pm) 

LOAD CURRENT . 

80 -t-------,. 
Current limi t 

30 min o eration 

rating 

20 

o~-- ----.-------
0 l 000 2000 

MOT OR SPEED (rp m) 

Over load valve 150% of c ontinue 
rating 
120% of 30 min 
r ating 



N 
N 
N 

6 

5 

4 

3 . 

2 

0 
0 

FANUC DC SPINDLE MOTOR MODEL 3 

OUTPTJT, TORQUE LOAD CURRENT - MOTOR SPEED 

OUTPUT POWER TORQUE 

30 min ratin 

8 

Continue rating 

6 30 min ratin 

Continue rating 

4 

2 

1667 rpm 

0L------r------~ 
1000 2000 0 1000 2000 

MOTOR SPEED (rpm) MOTOR SPEED (rpm) 

LOAD CURRENT 

Current limit so--1 
\ 

60 \ 0 min r tin 

Continue ratin 

40 

20 

0 '-------~--------
0 1000 20:00 

MOTOR SPE ED (rpm) 

Over load valve 150% of continue 
rating 
120% of 3 0 min 
ratin g 



N 
N 
l.,.l 

>-
~ 
I 

0~ 
~-.0 

------- 0 w ' 
~--.J 

--.J 

5 

4 

~ 
.::::, 3 -

0::: 
(ii 
;?; 
0 
p., 2 

E-< 
:::i 
p., 
E-< 
:::> 
0 

0 
0 

DIRECT SPINDLE MOTOR MODE L S for FANUC TAPE CHUCKER 

OUTPUT POWER 

5 

~4 ,... 
C: 

t:J) 

~ 

(ii 3 
:::> 

Continue rating a 
0::: 
0 
E-< 

30 min ratin E-<2 
:::i 

30% ED p., 
E-< 
:::i 
0 

I 

1000 2000 
0 

3000 3500 0 

MOTOR SPEED (rpm) 

OUTPUT TORQUE LOA D CURRENT 

. I 00 

30% ED 
so· 

30% ED 
< 
; 60 30 min r a ting z 

3 0 mi n ratin (ii 

Continue rating 0::: 
0::: 
:::i 
U40 Continue ra tin 

Cl 
< 
0 
...:i 

20 

0 '--- - - --------,--...,...... 
1000 2000 3 000 35 00 0 1000 2000 3000 3500 

MOTOR SPEED (rpm) MOTOR SPEED (rpm) 

Capacity 

l 7kvA 

12 . 5kvA 

9 .5kvA 



~ 
~ 

N 
N iz 
.i:,. w 

~ 
0 
P-, 

E:-< 
:::> 
P-, 
b 
:::> 
0 

FANUC DC SPINDLE MOTOR MODEL 6 Standard setting 

20 250 100 

> 
Out ut volta e Ea=220V w 

tJ 
~ 200 80 

15 ...:t 
0 
> 
b 
:::> 150 
P-, 3:60 
b 

E:-< 
1 0 :::> 

0 z 
100 w 

~ 
30 min rating (7 . 5kw) ~40 

:::> 

I Continue rating (5 . 5kw) 
u 
C1 

5 . 0 ~ 
50 ...:l 20 

o--- -,-L-----,-------.-- 0 L---~,......_- - ---,------- 0 
3000 3500 0 0 1 000 2000 3000 3500 0 1000 2000 

MOTOR SPEED (rpm) MOTOR SPEED ( rpm ) 

Current limit valve Ia = 50A 

30 min rati ng Ia = 42A 

Cont inue rating Ia = 3 l A 

1000 2000 300 0 3500 

MOT OR SPEED ( r p m) 



20 

1 5 

~ 
.!G 

N 
N i:i:: 
lJl w 

~ 
0 
0.. 
r 
:::i 
0.. 
r 

5.0 :::i 
0 

0 

FANUC DC SPINDLE MOTOR MODEL 8 Standard settin" 

250 

200 

150 
30 min rating (1 lkw} 

l 00 
Continue rating (7 . 5kw} 

> 
r w 
:::i {.J 

0.. ,< 50 
r r 
:::i ....:i 
Oo 

> 
"------.,........1---------- 0 
0 1 000 2000 3000 35 00 0 

MOTOR SPEED (rpm) 

100 

Output voltage Ea-=220V 

r z 

80 

60 

~ 40 
i:i:: 
:::i 
u 
0 
~ 20 

....:i 

r Current l imit valve 
/ Ia= 75A 

,,- 3 0 min rating 
/ Ia = 62A 

/" Continue ra ting 
/ Ia = 42A 

0 L-----~-- - ~-------
1000 2000 3000 3500 0 l 00 0 2000 3000 35 00 

MOTOR SPEE D (rpm} MOTOR SPEED (rpm) 



['V 
['V 

0--

20 

1 5 

0 
0 

0 
.i,. 
--.J 

FANUC DC SPINDLE MOT OR MODEL 12 Standard setting 

l 000 

250 

250 

200 
30 min r ati n l 5kw 

2000 30 00 3500 

MOTOR SPEED (rpm) 

100 

Out ut volta e Ea=220V 

80 

20 

\ 30 min ratinQ Ia=82A 

\ Continue r>tin• h"62A 

0 L.._---..-----,-------,,-----,-

1000 2000 3000 3500 0 1 000 2000 3000 3500 

MOTOR SPEED (rpm) MOTOR SPEED (rpm) 



N 
N 
-.J 

FANUC DC SPINDLE MOTOR MODEL 15 

20 

15 

250 
30 min ratin 18. 5kw) 

Continue ratin {15kw) 

Standard setting 

12 

100 

Output volta e Ea = 220V 

80 

- 60 
~ 
E--t z 
w 
~ 40 
~ 
:::> 
u 
Cl 
~ 
O 20 
~ 

30 min ratin la = 1 02A 

Conti nue ra tin Ia = 82A 

0 0 L-----.---'----,-------.---- 0 L--------,------r----.---
0 1 000 2000 3000 3500 0 l 000 2 000 3000 350 0 0 1000 2 00 0 3000 3500 

MOTOR SPEED {rpm) MOTOR SPEED (rpm) MOTOR SPEED {rpm) 


	I. MODEL 2,3 HEADSTOCK
	II. MODEL 2,3 HEADSTOCK WITH SPINDLE CONTROL UNIT
	III. MODEL 5,10
	IV. MODEL 6,8,12, AND 15
	V. SPINDLE ORIENTATION



