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1 .

1 .  G E N E R A L

This instruct ion manual  appl ies to the maintenance work of  I8 AC spindle servo uni t  and

i t s  op t ions .  (Fo r  app l i cab le  un i t s  re fe r  to  Tab le  I .2 )

Owing  to  i t s  un ique  d r i v ing  method  us ing  a  m ic rocompute r ,  t he  FA i {UC AC sp ind le  se rvo  un i t

con t ro l s  AC sp ind le  mo to rs  smoo th l y  and  s tab ly  w i thou t  any  no t i ceab le  no ise .

The  charac te r i s t i c  regenera t i ve  b rak ing  sys tem o f  th i s  FANUC AC sp inC le  se rvo  un i t  f eeds

back  the  regenera t i ve  ener [ I \ r  t o  the  power  supp ly  e f  f i c ien t l y  to  economize  power  du r ing  the

decelerat ion of  AC spincl le r ¡<; tor .

1.1 Structure

The  F 'ANUC AC sp ind le  se rvo  un i t  cons is t s  o f  t he  fo l l ow ing  un i t s  and  pa r t s .

( 1 )  S p i n d l e  c o n t r o l  u n i t ( B a s i c )  - - - - - - - -

( 2 )  F u s e s  ( f o r  s p a r e )  ( B a s i c )

( 3 )  C o n n e c t o r s  ( f o r  c o n n e c t i o n s )  ( B a s i c )

( 4 )  D / A  c o n v e r t e r  ( O p t i o n )

(5 )  Por , ve r  t rans fo rne r  (Op t ion )

(6 )  Sp ind le  o r ien ta t i on  cou t ro l  c i r cu i t  (Op t ion )

( 7 )  U n i t  c o v e r  ( O p t i o n ) *

( 8 )  U n i t  a d a p t e r  ( O p t i o n ) +

Ie
1@
[ @

Uni t
PCB
RONI

l ¡
l ¡
l ' - - -> l

Magnetic
cabinet

L - - _ _ - - J

3-phase power supply

Rlock  D iag ram

-  l -

AC spindle servo unit

E@
Power trans-
former
(Option)

F i g .  1 .  I



1 .

Appl icab le  motor
o r  n a m e

Spec i f i ca t ion
d r a w i n g  n u m b e r

Un i t  d rawing
n u m b e r s

P C B  d r a w i n g
n u m b e r s

RON4 S n a ¡ i f i n r f i n n

d r a w i n g  n u m b e r s
o f  app l i cab le
AC sp ind le  motor

S p e c i f i c a t i o n
d r a w i n g
nurnbers

C l a s -
s i f i -
c  a t ion

S p i n d l e  s e r v o  u n i t
fo r  mode l  3

A  0 6 B  - 6 0  4 4 - H 0 0 7 A 0 6 B  - 6 0 4 4 - C 0 0 tA 2 0 B - 0 0 0 9 - 0 5 3 0A06B-6044-C507
# J  1 0

J 1 0 A 0 6 B - 0 7 0 4 - 8 0 0 1 , 2

Spind le  servo  un i t
fo r  mode l  6

A 0 6 B - 6 0 4 4 - l r 0 0 BA 0 6 B  - 6 0  4 4 - C 0 0 8A 2 0 B - 0 0 0 9 - 0 5 3 iA 0 6 B  - 6 0 4 4 - C  5 0 i
# J I  1

J l l A 0 6 8 - 0 7 0 7 - 8 0 0 1 ,  Z

Spind ie  servo  un i t
fo r  mode l  8

A06B-6044- r - r009A 0 6 B  - 6 0 4 4 - C 0 0 9A 2 0 B - 0 0 0 9 - 0 5 3 2
A 0 6 B  - 6 0  4 4 - C  5 0 J02 A 0 6 B - 0 ? 0 6 - 8 0 0  I  ,  Z

A 0 6 B - 6 0 4 4 - r r  1 0 8 A 0 6  B  - 6 0 4 4 - C  i 0 8 A 2 0 B -  i 0 0 0 - 0 6 9 2

Spinc l le  servo  un i t
f o r  m o d e l ' 1 2

4 0 6 t s - 6 0 4 4 - r r 0 1 0A 0 6 B - 6 0 4 4 - C 0  I  0 A Z 0 B - 0 0 0 9 - 0 5 3 3
A 0 6 B - 6 0 4 4 - C 5  I J 0 3 A 0 6 B - 0 7 0 5 - B 0 0  I  . 2

A 0 6 B - 6 0 4 4 - H  I  I  Z A 0 0 6 B  - 6 0 4 4  _ C I I ¿ A 2 0 B -  1 0 0 0 - 0 6 9 3

S p i n d l e  s e r v o  u n i t
fo r  mode l  15

A 0 6 B - 6 0 4 4 - H 0 r l A 0 6 B - 6 0 4 4 - C 0  r  I A Z 0 B - 0 0 0 9 - 0 5 3 44 0 6 8  - 6 0  4 4 - C  5  I  I J 0 4 A 0 6 8 - 0 7 0 8 - 8 0 0 1 , 2

Spind le  servo  un i t
fo r  mode l  18

A 0 6 B  - 6 0 4 4 - H 0  1 6 A 0 6 B - 6 0 4 4 - C 0 r 2A 2 0 B - 0 0 0 9 - 0 5 3 8A 0 6 B - 6 0 4 4 - C 5  I J 0 5 4 0 6 t s - 0 7 0 9 - B 0 0  I ,  Z

Spind le  servo  un i t
for moclel 2 2

A 0 6 B  - 6 0  4 4 - H  0  I 7 A 0 6 B  - 6 0 4 4 - C 0  I  3 A Z 0 B - 0 0 0 9 - 0 5 3 9A 0 6 B - 6 0 4 4 - C 5  l 7 J 0 6 A 0 6 B - 0 7 1 0 - 8 0 0 1 . 2

D / A  c o n v e r t e r
( B C D )

A 0 6 B  - 6 0 4  1 - J 0 3  r

D / A  c o n v e r t e r
( B I N A R Y  )

A 0 6 B - 6 0 4 ] - J 0 3 2 /-'/ ''/

Or ien ta t ion  A
( P o s i t i o n  c o d e r
s y s t e m , 2 - s t e p
s p e e d  c h a n g e )

A 0 6 B - 6 0 4 r - J 1 1 0 A 2 0 B - 0 0 0 8 - 0 2 4 0

Or ien ta t ion  B
( P o s i t i o n  c o d e r
s y s t e m ,  2 - s t e p
s p e e d  c h a n g e )

A 0 6 B - 6 0 4 1 - J l I l A 2 0 B - 0 0 0 8 - 0 2 4 1

Or ien ta t ion  C
( l t {agnet ic  sensor
c r ¡ c f a m  2 - c f o n

s p e e d  c h a n g e )

A 0 6  B  - 6 0 4  l - J 1 2 0 A Z 0  B  - 0 0  0 8 -  0 0  3 0

Orientat ion I-)
(  l r lagnet ic  sen sor
s y s t e m  3 - s t e p
s p e e d  c h a n g e )

A 0 6 B  - 6 0 4  r - J  t 2  1 A 2 0 B - 0 0 0 9 - 0 5 2 0

Or len ta t ion  E
(  Pos i t ion  coder
s y s t e m ,  4 - s t e p
c n e p d  n h . n . ' o )

A 0 6 B - 6 0 4 1 - J  1 3 0 A 2 0 B - 1 0 0 0 - 0 4 6 0

Or ien ta t ion  F '
(  Pos i t ion  coder
c r . c f a m  4 - c f o n

q n e o r ]  ¡ h a ¡ o e )_ t - . ' . - . .

A 0 6 B - 6 0 4 1 - J t 3  t A Z 0 B - 1 0 0 0 - 0 4 6 1

Or ien ta t io r - r  G
(1 . {agr - re t i c  sensor
q r ¡ q f e m  2 - s t o n' - 7 . - _ _ '  -  - - - - r

s p e e d  c h a n g e )

A 0 6 B - 6 0 4 1 - J i l Z A 2 0 B - 0 0 0 8 - 0 0 3 1

Note  l - )  Fo r  PCBs  A208 -0009 -0530  -  0539 ,  t he i r  componen ts  pa r t s  o the r  t han  RO lv l

are the same,  but  the i r  set t ing and ad justments  d i f fer  f rom each other .

Note 2)  nOl ' t  is  mounted at  MD25.  (See appendix  6  PCB wi r ing d iagram)

Note 3  )  The ROM type is  ind icated as shown in  the r ight  f igure.

ROM type

ROM version number

ROM address

- 2 -



r . 2

1.2 Maintenance Tools

1.2.1 Tools for adjustment

U s e  t o o l s  s h o w n  i n  T a b l e  1 . 2 ( a )  f o r  a d j u s t m e n t  a n d  t o o l s  s h o w n  i n  T a b l e  1 . 2 ( b )  f o r  r e p a i r .

Tab le  1 .2 (a )  Too l s  f o r  Ad ius tmen t

Name Specif icat ion U s e

AC vol tmeter T V  -  3 O O V

(Accuracy:  tset ter

t han  t 2%)

AC power  vo l tage

measurement

Cross - recessed

(+)  and convent iona l

screwdr ivers

( + ) :  L a r g e ,  a n d

med ium s i zes

( - ) :  L a r g e ,  m e d i u m ,

and  sma l l  s i zes

Tab le  f  . 2 (b )  Too l s  f o r  Repa i r

Name Speci f icat ion U s e

DC vo l tme te r I V  -  3 O O V

(Accu racy :  Be t t e r

t han  + l%)

AC power  vo l tage

measurement

DC vo i tme te r l m V  -  5 0 0 V

(Accu racy :  'Be t t e r

t han  r1%)

DC power  vo l tage

and  o f f se t  vo l tage

check

Circu i t  tes ter Res is tance  va lue  check

Cross - recessed  (+ )

and conventional

screwdr ivers

l - ¡ - \ L a r g e ,  a n d

med ium s i zes

Large,  medium,

and  sma l l  s i zes

( - )

1.3 Insta l la t ion Procedure

Check the AC spindle servo uni t  at  the instal lat ion t ime according to the i tems shown in

T a b l e  I . 3 .

- 3 -



z .

Tab le  l . 3  Check  Procedure  a t  Ins ta l l a t i on  T ime

I tem Procedure Remarks

I Check i f  the speci f icat ions of  motor

se rvo  un i t ,  and  op t ions  a re  co r rec t

Check i f  the motor correct ly  corresponds

to  to  the  un i t ,  PCIJ ,  and  ROM,  re fe r r i ng

t o  T a b l e  l .  I .

2 Check the uni t  for  external  damage Check upper  power  res is tors  anc i  PCB

par ts  for  damage.

3 Check the AC power  vo l tage,  vo l tage

f luc tuat ion,  power  capac i ty  (kVA)  and

f requency employed.

S e e  T a b l e  2 , I . I

4 Connec t  the  g round ing  w i re ,  power

cab le ,  d r i ve  power  cab le ,  and  s igna l

c a b l e s .

S e e  p a r a .  Z , l ,  Z . Z ,  ? , . 3  a n d  a p p e n d i x  I

Á Check set t ing and ad just ing resu l ts . S e e  p a r a .  3 . I

6 . Turn on AC power  supply ,  and check i f

t he  g reen  P IL  l amp  l i gh t s  on  PCB.

7 . Check i f  motor rotates in normal and

reverse d i rect ions cor rect ly  by g iv ing

rota t ion commands.

8 . Check the motor operat ion for  a l l

s p e e d  r a n g e s .

q Adjust  the sp ind le  or ienta t ion c i rcu i t . See Chap ter 7 .

2 .  CONNECTIONS

Check  connec t ions  accord ing  to  the  connec t ion  d iag ram (APPt rNDIX  1 )  and  cab le  l ayou t

( A P P E N D T X  Z ) .

Fo r  conduc to r  sec t iona l  a reas  and  o the r  de ta i l s  o f  cab ies ,  see  cab le  spec i f i ca t i ons  (APPENDIX

3 ) .

2.1 Connection of Power Supply

2.1.1 Power voltage and capac¡ty check

I r feasure the AC power  vo l tage before connect ing the power  supply ,  and observe the fo l low-

ing procedure accord ing to  the power  vo l tage.

- 4 -



2 . r

Tab le  2 .1 . f  ( a )  P rocedu re  t o  AC  Power  Vo l t age

AC power  vo l tage Nominal  vol tage Procedure

t70v - 220v 200v Se t  t ogg le  sw i t ch  t o  200V .

2 r 0 v  -  2 4 2 V zz0v Set toggle switch to 220Y .

230V - Z53V 230V Reduce the input  vo l tage to  200V by us ing an

autotransformer or the l ike.

254V or more 3 8 0 V  -  5 5 0 V Reduce the input  vo l tage to  200V by us ing an

insulat ion transformer.

The  inpu t  power  spec i f i ca t i ons  o f  AC sp ind le  se rvo  un i t  a re  shown in  Tab le  2 .1 . I (a ) .

Use the power supply having the capaci ty enough to avoid any t rouble due to the vol tage

drop wi th the maximum load.

Table 2 . f  .1(b)  Input  power  spec i f ica t ions o f  AC sp ind le  servo un i t

Nomina l  ra ted  vo l tage AC200V I  ZZjV (  Swi tchable  ,

3-phase )

Al lowable vol tage

f luctuat ion

- 1 5 %  -  + 1 0 %

Frequency 50Hz l60Hz  + lHz  (No t  sw i t chab le )

Power

capaci ty

Motor model 3 6 I LZ I 5 l 8 22

Capacity at

30 min.  ra t ing

( K V A )

9 L2 T7 zz z6 32 3 7

2.1.2 Connection of protective grounding wire

Connect  a protect ive grounding wire t<¡  ground terminal  r r  G rr  before connect ing the power

cable.  Use a grounding wire having the capaci ty enought to meet the feeder breaker capaci ty.

2.1.3 Connection of power cable

Connect  the power cable af ter  connect ing the grounding wire.  The phase rotat ion of  power

supply is  not  speci f ied for  the AC spindle servo uni t .

- 5 -



2 . 2

2.2 Connect ion of  AC Spindle Motor

Connec t  the  AC sp ind le  mo to r  acco rd ing  to  the  connec t ion  d iag ram.  (APPENDiX  l ) .

Be careful  not  to connect  the dr ive power cable in a wrong connect ing order,  otherwise the

moto r  v ib ra tes  o r  i t  s tops  w i th  a la rm No .  2 .  Connec t  p ro tec t i ve  g round ing  w i re  I 'G [  w i thou t  fa i l .

2.3 Connection of Signal Cables

Connec t  s igna l  cab les  acco rd ing  to  the  connec t ion  d iag ram,  (APPENDIX  I ) .

- 6 -
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3 .  SETTING AND ADJUSTMENTS

3.1 Sett ing of Unit and PCB

For  the par ts  on the un i t  and PCBs,  re fer  to  mount ing layout  o f  par ts  (APPENDIX 5 and 6) .

Confirm the fol lowing sett ing before turning on the power switch.

Tab le  3 . f (a )  Se t t i ng  to  be  Con f i rmed  be fo re  Turn ing  on  the  Power  Sw i t ch

N o . Check  i t ems Remarks

'l
Sett ing of  vol tage select ion S e e  p a r a .  2 . 1

) Set t i ng  (shor t  ba rs )  check S e e  T a b l e  3 .  l ( b  )

Tab le  3 .  1 (b  )  Se t t i ng

Sett ing
termina l  No.

Contents Set t ing Sett ing at  shipment
f rom FANUC

S 1

Machine ready

s i g n a l  ( M R D Y )

U s e d oFF Hlor.r
OFF

Not  used o N  É l o t

S Z

( N o t e  I )

Anaiog overr ide Used oFF Flo"
OFF'

Not  used
o

oN Elo*

S 3

( N o t e  1 )

Same as  the

above

U s e d oN [illo^
O N

Not  used oFF Flo*

S 4

Veloci ty command

s igna l

Use  o f  ex te rna l

analog vol tage

command

oFF Flo*
OFF

Use  o f  R01  -

RlZ commands

oN Elo*

- ' i -



Sett ing
termina l  No.

Contents Sett ing Sett ing at shipment
f rom FANUC

S 5

Set t i ng  o f

veloci ty  feedback

amount to rated

command

4500  rpm B:  Sho r ted F: Set to the rat ins

of the motor

employed

6000  rpm A:  Sho r ted  É i

8000  rpm A  a n d  B :  o p e n e d 3 B
o A

S6 Velocity control

phase compensa-

tion

S 6

Depends on motor and PPW version

n u m b e r s .  S e e  T a b l e  3 .  1 ( c )S 7 S7

S 8

Delay t ime

required unti l

motor is de-

energ ized

0 sec /opt ion oFF 
Flo* ON

(  No te  1 )
0 . 2  s e c / s t a n d a r d o N o l i J loN

S 9 l ,{achine ready

signai  funct ion

I 'JCC is turned

off
oFF Flo*

OFF'

l"{CC is not

turned of f

O N
Elot

S I O
Overcurrent

detection level

Labe led oFF Flo* I)etermined as

specif ied on the

uni t  labe l  (Note 2)Not labeled
o

ON fót  )  _.
b lJoN

3 . 1

Note 1) Insert a short bar without fai l  even when sett ing is turned off.

Note 2) Turn on SI0 only when the label at the upper part of the PCB mounting plate

represents  that  SI0 is  turned on.

Variable resistors RVI - RVI9 of the spindle control circuit  PCB have been adjusted at

fac tory  before sh ipment ,  and the i r  ad justments  are no longer  necessary ,  in  pr inc ip le .

However ,  the set  va lues of  var iab le  res is tors  shown in  Table  3 .  f  (d)  are changeable as

requi red.  Readjust  var iab le  res is tors  shown in  Tabie  3 . f (c )  a f ter  turn ing on the power  supply ,  i f

f ine ad justment  is  requi red for  o f fset ,  ro ta t ing speed,  e tc .

Note t )  Set t ing termina ls  SZ and 53 shown in  F ig .  3 .1(a)  are mounted on the c i rcu i t  in  the

vicinity of the analog override circuit  in spindle control PCB.

- 8 -



3 . 1

r 0 K
1 0 K

Velocitv command DA2

VCI\4D

(MAX lOV) 1 0 K

1 0 0 K

Analog ove¡¡ide

OVRl

OVR2
OVR2

( i )  P C B  A Z 0 B - 0 0 0 9 - 0 5 3 0  N  5 3 9

F ig .  3 .  I  ( a )  Ana log  Ove r r i de  C i r cu i t

T a b l e  3 . I ( c )  S e t t i n g  o f  5 6  a n d  S 7

1 . 8 K  8 . 2 K

Set t ing

t lse of  overr ide

U n u s e  o f

overr ideOver r ide  range

L l a x  1 2 0 %

Over r ide  range

l l a x  1 0 0 %

S Z OFF OFF OI\T

S 3 O N OFF OFF

Applicable
motor

R O M
Overal l  vers ion
number  o f  PCB

Set t i ng

Type I  Vers ion number S 6 S 7

tvlodel 3 J 1 0
Re fo re  00 lD Refore 12E O N OFF

Af ter  0  0  lE Af ter  14F OFF O N

It{odel 6 J l I
Be fo re  00 lD Be fo re  12E O N OFF

Af te r  00 lE Af ter  14F ' OFF O N

N4odel  8 J 0 z
Be fo re  00 lF B e f o r e  1 2 E O N O N

After  00 f  G Af ter  14F OFF O N

Mocle l  12 J 0 3
B e f o r e  0 0 l F Be fo re  12E O N O N

B e f o r e  0 0 l G After  14F OFF O N

- 9



3 . I

Applicable
motor R O ¡ v {

Overal l  vers ion
number  o f  PCB

Set t ing

lu{odel  I5 J 0 4
Be fo re  00 lE Be fo re  I 2E O N O N

Af te r  00 lF Af ter  14F OFF ON

Niodel  18 J 0 5
Be fo re  00 IB Be fo re  12E ot.] O N

Af te r  0  01C Af ter  14F OFF O N

Model  22 J 0 6 A f te r  00 lA Af ter  I4F O F F O N

( i i )  P C B  A 2 0 B - r 0 0 0 - 0 6 9 2 ,  0 6 9 3

(1 )  Var iab le  res i s to rs  v¿hose  se t  va lues  a re  changeab le .

T a b l e  3 . 1 ( c l )

Applicable
motor R O l,.l Set t ing

Typ" Vers ion  number S6 S 7

N4odel  8 J02 A f te r  00  tG OFF O N

I lodel  l2 J 0 3 A f te r  00 lG OFF O N

Variable
res is tor
N o .

Use Standard  ad jus t rnen t  a t
sh ipmen t  f rom FANUC

Set t ing
change method

R V 3 Set  speed  a r r i va l

level

Sends  speed  a r r i va l  s igna l

when  the  moto r  speed  reaches

8 5  -  I f 5 %  o f  t h e  c o m m a n d

s p e e d .

See appendix B .

RV4 Speed  de tec t ion  leve l 3eo of  the maximum speed is

d e t e c t e d .

t l

RV5 Torque l imit value n

- 1 0 -



3 . 1

(2)  Var iab le  res is tors  for  f ine ad justment  o f  o f fset  and ra ted speed.

T a b l e  3 .  f  ( e )

Variable
res is tor
N o .

U s e Ad jus t ing  method

R V 1 Adjusts the veloci ty  comrnand vol tage level See  append ix 8 .

RV2 Ad jus ts  the  ve loc i t y  command vo l tage  o f f se t t l

ITV9 F ine ly  ad jus ts  the  ra ted  speed  in  no rma l

r o t a t i o n  ( S F R ) .

t l

R V 1 1 F ine ly  ad jus ts  the  ra tec i  speed  Ín  reve rse

r o t a t i o n  ( S R V ) .

l l

RV I3 Ad jus ts  the  o f f se t  r vhen  ze ro  speed  i s

commanded .

t l

Note 1)  Donr t  change the set t ing o f  var iab le  res is tors  o ther  than spec i f ied in  Table  3 .1(d)  and

Table 3 .  I  (e)  ,  s ince these var iab le  res is tors  have been ad justed at  fac tory  before

sh ipment  f rom FANUC.

For  ad justments  o f  var iab le  res is tors ,  see APPEI IDIX 8.

3.2 Sett ing and Adjustment of Spindle Orientat ion Control Circuit

Refe r  to  sp ind le  o r ien ta t i on  con t ro l  c i r cu i t ,  i n  chap te r  7 .

-  1 1  -



4 .

4 .  R O U T I N E  M A I N T E N A N C E

Check and c lean AC spindle motor and servo uni t  about the fo l lowing i tems once every 6

months so that  they can be operated under a good operat ing condi t ion for  a long t ime. Change the

check intervals as required according to the contaminat ion degrees.

4.1 AC Spindle Motor

I f  the vent i lat ion hole,  cool ing fan,  and f inger guard of  the AC spindle motor are di r ty ,  the

radiat ion ef f ic iency of  the motor wi l l  be lowered.  Clean them using compressed ai r  or  a vacuum

c leaner .

4.2 AC Spindle Servo Unit

Since  a  coo l i ng  fan  i s  moun ted  a t  the  upper  pa r t  o f  t he  se rvo  un i t ,  nea rby  res i s to rs  and

o the r  pa r t s  may  become d i r t y .  I f  t hese  pa r t s  a re  d i r t y ,  c lean  them w i th  a  vacuum c leaner .

- L Z -



5 .

5 .  TROUBLESHOOTING

i f  a t rouble occurs,  locate i ts  cause,  and take a remedial  act ion referr ing to each i tem in

Tabie 5(b)  according to symptoms af ter  checking the AC power vol tage and DC power vol tage on

P C B  s h o w n  i n  T a b l e  5 ( a ) .

Table 5 (a) Power Voltage Check

Table(b)  Class i f ica t ion o f  Symptoms

AC power vol tage check Check AC power  vo l tage at  INPUT termina ls  R,  S,  T,  G (see

p a r .  Z , I )

DC power  vo l tage  check

o n  P C B

Vol tage Check terminals Standard values

+24V + 2 4  -  0 V About  Ripp le :

2 5 v t f  0 % ,  A b o u t  0 .  5 V

+ t 5 v + I 5  -  0 V +15\rJ4% (Not  ad justab ie)

+ 5 V + 5 - 0 v +  5v t l%  (Ad jus tab le  by  RV i5 )

- 1 5 V - 1 5  -  0 V - t5v t4% (Not  ad justab le)

Item Symptoms
Reference
i tems

I POWER ON indicator lamp PIL does not l ight. 5 . 1

7 Alarm lamp l ights  on PCB. 5 . 2

3 The motor does not  rotate at  the speci f ied revolut ions. 5 . 3

^ The motor does not  rotate. 5 . 3

5 Not iceable v ibrat ions or  noises are produced dur ing rotat ion. 5 . 4

6 An abnormal noise is produced from motor during decelerat ion. 5 . 5

7 Speed overshooting or hunting occurs. 5 . 6

8 Cutt ing power is low. 5 . 7

- 1 3 -



5 . 1

5.1 Power ON Indicator  Lamp PIL does not  L ight

Table 5 . I  Check Procedure and Remedv

Item Symptoms
Reference
i tems

o Spindle orientat ion is not correct 5 . 8

1 0 Accelerat ion/decelerat ion t ime is longer than speci f ied. 5 . 9

1 1 DC power  vo l tage  o f  PCB i s  no t  co r rec t . 5 . 1

Item Causes Check procedure Remedy

I
r AC power  is  not  suppl ied. Check i t  a t  power  input

t e rm ina l s  R ,  S ,  T .

L Fuse F4 is  b lown out . See  append i x  5 . Rep lace  l t 4  ( 5e ¡

3 l - uses  AF l ,  AFz ,  and  AF3

are blown out.

Check i f  alarm indications

o f  f uses  AF l ,  AFZ ,  AF3

appear .  See appendix  5 .

Rep lace  f uses  AF l ,  AFZ ,  AF3 .

Replace PCB,  i f  these fuses

are blown out again soon

af ter  rep lac ing them.

4 PCts connectors  CN6 and

CN7 are not  p lugged

correct ly .

Check i f  the connector

guide groove appears on

the PCB connector  sur face.

Insert  connectors correct ly .

5 Nei ther  l9A nor  l9B is

output  because of

defect ive t ransformer  TF.

Check voltage at check

termina ls  I9A-CT and

l 9 8 - C T  o f  P C B .

lvleasuring voltage values

should  be about  AC 19V

between these termina ls .

Replace t ransformer  TF.

6 PCB power circuit  is

defect ive.

Lamp PIL is l i t  by +5V

a n d  - I 5 V .

Check power voltage

according to Table 5 (a)

Replace PCB.
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5 . 2

5.2 Alarm Lamp Lights on PCB

An alarm is displayed by four hexadecimal codes using LEDs mounted on PCB as shown in

T a b l e  5 . 2 .
8 4 2 r

b6Ó--d 
-?7=/ Ararm disprav LED

ALARM CODE

F i g .  5 . 2 ( a )

Tab1e  5 .2 (a )  Con ten t s  o f  A la rms

N o .

Alarm d isp lay (O:  L ight )

Conten ts  o f  a la rms
8 4 I

I o Moto r  i s  ove rhea ted  ( the rmos ta t  opera tes )

2 o Speed is deviated f rorn the command value due to

over load  and  o the rs .

3 o o Fuse F7 in  DC l ink  is  b lown out

A
a o Fuses F l ,  F2,  or  F3 in  AC input  c i rcu i t  are  b lown out

5 o o Fuses  AFZ o r  AF3  on  PCB i s  b lown  ou t .

The motor speed exceeds the rnaximum rated speed

( a n a l o g  s y s t e m  d e t e c t i o n ) .

6 o o

7 o o o The  moto r  speed  exceeds  the  max imum ra ted  speed

( d i g i t a t  s y s t e m  d e t e c t i o n ) .

8 o Power  vo l tage  (+24Y )  i s  h igher  than  spec i f i ed .

9 o o Radiator  for  oower semiconductors is  overheated.

I O o o + l5V  power  vo l tage  i s  abnorma l l y  i ow .

I I o o o DC l i nk  vo l tage  i s  abnorma l l y  h igh .

LZ o o DC l ink  cur rent  is  f lows excess ive lv .

1 3 o o o CPU and per iphera l  par ts  are defect ive.

l 4 o o O ROM is  defect ive.
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q ?

q ?

( l )  A larm N" .  
E 

Motor  is  overheated.

(2)  A larm N" .  l - t l  Speed is  dev ia ted f rom the command va lue.

Note  I )  Speed  feedback  s igna l  check

Observe the speed feedback s ignal  using an osci l loscope under the rotat ion command

off  (motor stop,  dr ive power of f )  condi t ion af ter  turning on the power supply.

Observe i t  at  the fo l lowing check terminals,  whi le s lowly turning the motor by hand.

I tem Causes Check  p rocedure Remedy

I Buil t- in fan motor of

spindle r¡otor is

defect ive.

Rep lace  fan  moto r .

2 Overload ooerat ion Check  i t  us ing  a  l oad

m e t e r .

Re-examjne cut t ing condi t ions

and  too ls .

3 Motor cool ing system

is  d i r t y .

C lean  i t  us ing  compressed

a i r  o r  vacuum c leaner .

4 Disconnect ion or  poor

contact  of  wir ing

Check  connec t ions  be tween

moto r  and  se rvo  un i t .

I tem Causes Check  p rocedure Remedy

I Overload Check  i t  us ing  a  l oad

m e t e r .

Re-examine cut t ing condi-

t i ons  and  too ls .

2 Vürong operation of torque

limiter

Check  i t  us ing  a  l oad

m e t e r .

R e p l a c e  P C B .

J Blow out  of  fuse in

regenerat ion c i rcui t

Check fuses F5 and F6 for

cont inu i ty  by us ing a

c i rcu i t  tes ter .

Check i f  the accelerat ion

i  decelerat ion on cycle is

to  f requen t .  Rep lace  fuses .

A
T Blow out  or  poor connec-

t ion of  the dr iver

p ro tec t i ve  fuse  on  PCB

Check  f uses  FA ,  FB ,

FG for blown out or

m iss ing .

Connect  fuses secure ly ,  and

rep lace b lown out  fuses,  i f

anv .

5 Speed  feedback  s igna l  i s

de fec t i ve .

Check  the  speed  feedback

s igna l  l eve l .

Ad jus t  RV IS  and  RV19 .
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r ; )

Check  te rm ina ls Normal wave forrns

C H 3 _ O V

( P A )

rZ,z VP-P: 0.36 -  0 .s  v

About 2.5V

C H 4 - O V

( P B  )
Same as  shown above

C H 5 - O V

( R A )
D C  2 . 5 V + 0 .  Z V

C I I 6 - O V

( R B )
Same as shown above

CFIT -OV

C I I S - O V

( In  case  o f  CW
rotation )

C H 7
(Adjust RV18)

C H 8

4'5v 
1ea¡rr t  RVtg)

O V

0 . 4 V  ( D u t Y  s 0 1 b )

(CH7 and  CH8 s igna ls  a re  i nve r ted  in

C C W  d i r e  c t i o n .  )

( 3 )  A l a r m  N o .  t 3  D C  l i n k  f u s c  ( F 7 )  i s  b l o w n  o u t .

B lown  ou t  DC l i nk  fuse  (F7 )  i s  p resumed to  have  been  caused  by  de tec t i ve  t rans is to r

modu le .  Rep lace  de fec t i ve  e le rnen ts  acco rd ing  to  the  fo l l ow ing  p rocedure .

I f  t he  t rans is to r  modu le  i s  j udged  to  be  de fec t i ve  due  to  a  t roub le  o f  the  con t ro l  PCB,

r e p l a c e  P C B  a t  a  t i m e .  I f  t h i s  t r o u b i e  c a n n o t  b e  r e p a i r e d  e a s i l y ,  p l e a s e  c o n t a c t  F A N U C T s

s e r v i c e  c e n t e r .

Step Procedure

I Af te r  tu rn ing  o f f  AC power  supp ly  ( tu rn ing  o f f  t he  magne t i c  cab ine t  b reaker )

d i sconnec t  the  rno to r  power  ca " t r l e .

2 R e m o v e  P C B  a n d  c h e c k  r e s i s t a n c e  v a l u e s

( E l ,  E Z ) ,  c o l l c c t o r s  ( C l ,  C Z )  -  b a s e s  ( 8 1

( E l ,  E Z )  o f  t h e  t r a n s i s t o r  m o d u i e  b y  u s i n g

across col lect<,¡rs

,  BZ)  anc l  bases

a  c i r c u i t  t e s t e r .

C 1 ,  C Z )  -  e m i t t e r s

(  81 ,  132)  -  emi t ters

I
f 1.ñ-l
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5 . 2

Step Procedure

Cr i ter ia  (When c i rcu i t  tes ter  is  set  to  x  I0Q range)

Check
terminals

Circuit  tester
terminals

Normal Defect ive

C - E

Connec t  C  to  -

terminal

About several

hundred  ohms

Short-circuit

inf ini te

Connect  C

terminal

to
Inf inite

Shor t -c i rcu i t ,  about

several hundred ohms

C-B

Connect  C to +

terminal

About several

hundred ohms

Short-circuit

inf ini te

Connec t  C

terminal

to Inf inite
Short-circuit ,  about

several hundred ohms

B - E

Connect  B to +

terminal

About several

hundred ohms

Short-circuit

inf ini te

Connec t  B  to

terminal

About several

hundred ohms

Short-circuit

inf ini te

When the t ransistor  module is  broken, the col lector  -  emit ter  and col lector  -  base

a r e  s h o r t e d  ( 0  O )  u s u a l l y .

5 Replace defect ive parts.  Apply s i l icon grease wi thout  fa i l  when replacing these

p a r t s .

A
a After  rep lacement ,  recheck t rans is tor  module by us ing the c i rcu i t  tes ter  in  s tep

2 .

- 1 8 -



5 |  Check the t rans is tor  dr ive c i rcu i t  o f  PCB.

O Af ter  detach ing DC l ink  fuse F?,  turn  on AC input  power  supply .  Donr t

apply  the ro ta t ion commands (SFR,  SRV).

@ Measure the base to  emi t ter  vo l tage of  8  t rans is tors  (  U ,  V,  W phase,

regenerat ive cont ro l  c i rcu i t )  a t  connectors  CN6,  CN7,  by us ing a c i rcu i t

t e s t e r  ( 2  -  5 V  r a n g e ) .

Be carefu l  not  to  rece ive an e lect r ic  shock,  s ince h igh vo l tage (DC ¡00V)  is

appl ied to  CN6 and CN7.

Be careful not to damage the connector when applying the probes to the

connector .

A defective circuit  can be easi lv identi f ied from

other normal circuits.

Connector CN6 terminals

Connector  CN7 terminals

(  Re fe rence  )

The fo l lowing f igure indicates normal  and abnormal waveforms. Refer to these

wave fo rms ,  i f  i t  i s  d i f f i cu i t  t o  j udge  symptoms by  us ing  a  c i r cu i t  t es te r .

Part icular ly  be carefui  s ince high vol tage (about

D C  3 0 0 V )  i s  a p p l i e d  t o  C N 6  a n d  C N 7 .

Base to emit ter  vol tage
(w i th  re fe rence  to  emi t te r )

Normal A b o u t - 0 . 8 V - - 1 . 3 V

Abnormal A b o u t - 0 . 0 V - - 0 . 8 V

I z 3 4 5 6
.1

I I 9 1 0 1 1 t z I 3 T4 I 5

5 C 5 B 5 E 6 C 6 B 6 E 7 C 7 B 7 E 8 C 8 B 8 E

I z 5 q 5 6
.7

I 8 9 I O I I T2 t 3 1 A
I t t 5

1 C 1 B I E 2,C 2 B 2 E 3 C 3 B 3 E 4 C 4B 4 E
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Step Procedure

5 Apply the normal  rotat ion or  reverse rotat ion command. (Send veloci ty  command

0 r p m )

Observe  the  base  to  emi t te r  wave f< ¡ rm o f  t rans is to rs  (U ,  V ,  W phase ,  regen-

e ra t i ve  con t ro l  c i r cu i t )  a t  connec to rs  CN6,  CN7 by  us ing  an  insu la ted  osc i l l o -

scope .  lVhen  F7  i s  removed ,  a la rm No .  3  occu rs .  Shor t  check  te rm ina l  (AR7)

w i th  0V  by  us ing  a  c i i p .

A f te r  observa t ion ,  d i sconnec t  th i s  c l i p  w i thou t  fa i l .

Normal waveform Abnormal waveform

About  +1 .0V
-  1 . 5 V

OV

I  r o o  I---i l+-I  p  s e  c  ¡

About  +1 .0V
-  l . 5 v

O V

- -0.8v
I

--.] 1 66
¿ ¿ q  o o

L

Observe  the  fo l l ow ing  p rocedure ,  i f  a  PCB was  co i r f i rmed  to  be  de fec t i ve .

( i )  Fuses  FA,  FB  FG a re  moun ted  on  the  d r i ve r  c i r cu i t  i n  and  a f te r  PCB

vers ion  number  t7H.  Check  i f  t hese  fuses  a re  b lown  ou t  by  us ing  a  c i r cu i t

t es te r .  Rep lace  b lown  ou t  fuses  i f  &n1r  r  and  check  I  and  2  aga in  to

con f i rm  tha t  the  un i t  has  been  recovered .

( i i )  Rep iace  PCB,  i f  i t  does  no t  co r respond  to  ( i )  o r  i f  no  fuse  i s  b lown  ou t  i n

( i  )  .

6 Connec t  the  rno to r  power  cab1e ,  rep lace  fuse  F7 ,  and  res ta r t  opera t ion .

( 4 )  A l a r m  N o .  
|  

4  
I  

A C  i n p u t  f u s e s  ( F 1 ,  F 2 ,  F 3 )  a r e  b l o w n  o u t .

I t em C a u s e s Check  p rocedure Remedy

I High  impedance  on  AC

power  supp ly  s ide .

( N o t e  1 )

( E x a m p l e )

Twc¡  t rans fo rmers  a re

connec ted  in  se r ies  o r  when

a var iable autotransformet

i s  c o n n e c t e d .

A l a r m  N o . 4  l i g h t s  o n l y

when  the  moto r  speed  i s

reduced  f rom h igh  speed .

A l a r m  N o . 4  m a y  a i s o

1 i g h t ,  i r r e s p e c t i v e  o f

normal  condi t ion of

F l  -  F 3 .

o  Rep lace  the  power  supp ly

hav ing  1ow power  impedance .

o  Looseness  o f  i npu t  cab le

c o n n e c t o r .

E x a m p i e :

Open  phase  due  to  l oosened

s c r e w s .

¿ Trans is to r  modu le  i s

d e f e c t i v e .

See  a la rm No .  3 See  a la rm No .  3  .

Rep lace  t rans is to r  modu le  and

f u s e .
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I tem Causes Check procedure Remedy

3 Diode module or thyristor

module is  defect ive.

After  d isconnect ing cables

of  d iode modules DI l4 l  -  3

and thyr is tor  modules

S M I  -  3 ,  c h e c k  A - k  b y

us ing  a  c i r cu i t  t es te r .

(De fec t i ve  pa r t s  a re

genera l l y  sho r ted .  )

Rep lace  de fec t i ve  pa r t s  and

f u s e s .

â Surge absorbers  or

capac i tors  are defect ive.

Check surge absorbers

Z I - 3 a n d c a p a c i t o r s

c 4  -  6 .

Rep lace  de fec t i ve  pa r t s  and

a n d  f u s e s .

5 Input fuses not blown out Check i f  i t  i s  not

applicable to i tem I

Replace the PCB i f  not

appi icab le  to  i tem 1.

where  E0 :  Vo l taee  when  the  moto r  s tops

E I : Voltage dur ing accelerat ion of

lower ing wi th a load appl ied.

o e r a t i n g .

moto r  o r  vo l tage  jus t

5 . 2

before the  moto r  speed  beg ins

Note f  ) Power  impedance  check ing  method .

l"rf,;'"-" 
{

AC voltmeter

Calculat ion formula

E ^ - E .
x  I 0 0  ( % )  <  7  ( % )

r

U
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5 . 2

2 Input power specif icat ions

(5) Alarm No. t r  Fuses AFZ or At '3 on PCB are blown out.

(6)  A larm No.  t r  Overspeed (analog detect ion)

(7)  A larm No.  t r  Overspeed (Dig i ta l  detect ion)

Alarm No.  t r  Same as in  a larm No.6

Name Specif icat ions

Nominal  rated vol tage A C 2 0 0  l z z j v

Al lowable vol tage
f luctuat ion width

- 1 5 %  -  + r 0 %

Power frequency 5 0 l 6 0 H z

Power impedance
Vol tage f luc tuat ion due to  load ( I20% load

a t  30  m inu te  ra t i ng ) :  Less  t han  7%

Item Causes Check  p rocedure Remedy

I PCB i s  de fec t i ve Check AC input  vo l tage.

S e e  5  i n  p a r a .  5 . 1 .

R e o l a c e  P C B .

¿ Power vol tage is  abnormal

I tem Causes Check procedure Remedy

1 PCB sett ing fai lure or

adjusting fai lure

Check  PCB fo r  no rma l

se t t i ng  and  ad jus tmen t

( s2 ,  s3 ,  s5 ) .

C h a n g e  5 5  s e t t i n g .

2 Wrong speci f icat ion of

R O M  ( m e m o r y  I C )

Check speci f icat ion

re fe r r i ng  to  Tab ie  I .  I
Rep lace  ROM.

5 PCB i s  de fec t i ve . Rep lace  PCB.
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5 . 2

(8) Alarm No. t r  +24V overvol tage

I tem Causes Check procedure Remedy

I AC power  vo l tage  exceeds

+10% o f  the  ra ted  va lue .
Check  power  vo l tage .

¿ Sett ing fa i lure of  vol tage

se lec t ion  togg le  sw i t ch .
C h e c k  p o w e r  v o l t a g e .

Se t t i ng  f r om Z00V  to  220Y .

(9) Alarm No. t r Rad ia to r  i s  ove rhea ted .

Causes Check procedure

Coo l ing  fan  i s  de fec t i ve .

Over load  opera t ion .

Dusty  and d i r ty .

Check i f  fan is  s topping. Rep lace  fan .

Check  load  by  us ing  a  l oad

m e t e r .

Re-examine the cut t ing

cond i t i on .

C lean  us ing  compressed  a i r

r  vacuum c leaner .

( 10 )  A ia rm  No .  E  +15V  vo l t age  d rop .

Th is  a la rm ind ica tes  abnorma l l y  l ow  AC power  vo l tage  ( -15% o r  l ess ) .

( 1 1 )  A l a r m  N o . Overvo l tage of  DC l ink  c i rcu i t .

I t em C a u s e s Check procedure Remedy

-l

-L Fuses  F5  and  F6  a re  b lown

o u t .

Check  f uses  F5 ,  F6  by  us ing

a c i rcu i t  tes ter .  I f  these

fuses are b lown out .  Check

transistor module by the

same procedure as in alarm

N o .  3 .

R e p l a c e  f u s e s .

2 H igh  power  impedance . Examine AC power speci f i -

ca t i on .

3 PCB i s  de fec t i ve . R e p l a c e  P C B .

- 2 3 -
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(12)  A larm No.  I  12 |  Overcurrent  f lows to  DC l ink  c i rcu i t .

(1+¡ Alarm N".  
F;- l  

Rotr , f  is  defect ive.

5.3 Motor does not Rotate, or Motor does not Rotate at the Specified Revolutions

(  13 )  A larm N" .  
f l ¡  

cPU a larm.

Rep lace  PCB.

I t em Causes Check  p rocedure Remedy

I Output terminals or

internal circuit  of motor

i s  sho r ted .

Check  connec t ions

2 Trans is to r  rnodu le  i s

de fec t i ve .

Check  i t  by  the  sa rne

procedure  as  in  a la rm

N o .  3 .

Rep lace  de fec t j ve  pa r t s .

3 P C B  i s  d e f e c t i v e . Rep lace  PCB.

Item Causes Check  o rocedure Remedy

I ROM is not  mounted at  a l l

o r  no t  p roper l y  moun ted .

Check i f  ROI \ {  is  unp iugged

f rom the socket  or  i f  i ts

leads are broken.

Mount  ROM proper ly .

2 ROIvf  is  defect ive Replace ROlvl  having correct

spec i f i ca t i on .

(  see  Tab le  1  .  1 )

I tem Causes Check procedure Remedy

I Fau l t  ana lys i s Alarm lamp l ights on

spindle servo uni t  when

ro ta t i on  command i s  g i ven .

P r o c e e d  t o  5 . 2 .

Alarm lamp does not l ight Proceed to  i tem 2 or  3 ,

z Command signal  connect ion

fai lure.

Check  s igna l  cab le

connec t ion .

3 PCB i s  de fec t i ve . Rep lace  PCB.

- 2 4 -
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5.4 Vibrat ions or  Noises are Not iceable dur ing Rotat ion

I tem Causes Check procedure Remedy

I Moto r  i s  de fec t i ve . Rep lace  moto r .

2 P C B  i s  d e f e c t i v e . Run  the  moto r  i d l y .  When

the  connec to r  CNZ f rom AC

spindle servo uni t  whi le

ro ta t i ng  the  moto r ,  ove rhea t

a la rm occurs ,  and  the  moto r

runs  id l y .  I f  v ib ra t i ons

a n d  n o i s e s . a r e  r e d u c e d

dut ing id le run as compared

with normal  rotat ion t ime,

the contro l  c i rcui t  is

de fec t i ve .

Rep lace  PCB.

5.5  Abnormal  No ise  is  Produced f rom Motor  dur ing  Dece lera t ion

Dur ing  dece le ra t i on  o f  the  moto r ,  energy  i s  regenera ted  to  the  power  supp ly  th rough  the

regenera t i ve  con t ro l  c i r cu i t .

I f  t he  regenera t i ve  energy  i s  excess ive ,  the  regenera t ion  l im i te r  c i r cu i t  ope ra tes  to  change

the  moto r  cu r ren t  wave fo rm,  caus ing  an  abnorma l  no ise  to  be  p roduced  f rom the  moto r .

l f  such  a  case ,  tu rn  RV6 ( th i s  i s  no rma l i y  se t  to  c i i v i s ion  3 )  coun te rc iockw ise  un t i l l  no

abnorma l  no ise  i s  p roduced .  When  RV6 i s  tu rned  coun te rc lockw ise ,  the  dece le ra t i on  t ime  inc reases .

5.6  Speed Overshoot ing  or  Hunt ing  Occurs

I tem C a u s e s Check  o rocedure Remedy

I PCB se t t i ng  o r  ad jus tmen t

fa i l u re .

Inc rease  ga in  by  tu rn ing

R V 1 2  ( s t a n d a r d  d i v i s i o n

5  )  c l o c k w i s e .

R e a d j u s t  R V 1 2 .

2 Sp ind le  hun t ing  occurs . Decrease  ga in  by  tu rn ing

RV 12  coun te rc lockw ise  .

R e a d j u s t  R V 1 2 .

- 2 5 -
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5.7 Cutt ing Power is Low

5.8 Orientat ion is not Correct

I tem Causes Check procedure Remedy

I ROM speci f icat ion is

w r o n g .

Check ít  referr ing to

T a b l e  l .  I .

Rep lace  ROM.

2 Torque l imi tat ion command

is  app l i ed .

C h e c k  s i g n a l

3 Loosened  be l t Check belt for proper

tens ion.

I tem Causes Check  p rocedure Remedy

'l
L Sett ing or adjusting

fai lure of orientat ion

cont ro l  c i rcu i t . Check i f  c i rcu i t  is  set  and

adjusted as spec i f ied in

data sheet .

Refe r  to  se t t i ng  and  ad jus t -

ment of  spindle or ientat ion

contro l  c i rcui t  in  chapter  7.

z Orientat ion control circuit

PCB is  defect ive.

Rep lace  PCB.

3 Spind le  cont ro l  PCB is

malad justed.

A d i u s t  P C B .

4 Posit ion detection (posi-

t ion coder or magnetic

sensor  )  is  defect ive.

Check the output  s igna l

waveform of the posit ion

detector .  (For  the

magnet ic  sensor ,  re fer  to

appendix  I0 .  )

Replace the posi t ion coder or

magne t i c  sensor .

- 2 6



5.9 Accelerat ion/Decelerat ion Time is Long

I tem Causes Check procedure Remedy

I Torque l imi tat ion command

is  app l i ed .

Check  s igna l

2 ROIvI  speci f icat ion is  wronq Check i f  referr ing to

T a b l e  I .  1 .

Rep lace  RO\ f  .

5 Defec t ion  o f  the  regenera -

t i ve  c i r cu i t .

See a larm No.  Z i tem 3.4.

+ PCB is  malad justed. I f  RV6 is set  lower than

necessary ,  the  dece le ra -

t i on  t ime  inc reases  (see

p a r a .  5 . 5 ) .

Read ius t  RV6 .
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6. E X C H A N G E  M E T H O D S  O F FUSES AND PCB

6.1  Exchange o f  Fuses

Rep lace  fuses  F l F7 in  AC spindle servo unit after opening the uni t  cover as shown in

6 . 1 .

Open the cover toward the
tiont right side together with

Open the cover toward the front right

side together with the sheet metal

after unscrewing upper and lower

sc¡ews (one each) .

Open the cover toward the front right side

together with the sheet metal after unscrewing

upper and lower screws (one each) .

Sp ind lc  se rvo  un i t  f o r  AC

spinci le r i lc tor  n-rocle ls 3 and 6,

Sma1 l  t ype  s ;p ind le  se rvo  un i t

f o r  AC sp inc l l e  n ro to r  mode ls  8

a n d  1 2 .

/  
the shect  meta l  a l te¡  unscrewing

/ \pper and lower screws (one each).

7. ,
i ,/r"

l// /, \a
\ t /

Remove the sheet
metal by rcmoving
four  screws.

Mount ing layout  of
par ts

Arrange to the same
size

I :an motor

lrom 3-phasc AC power PoY::19-_,

supply AC motor

( i i  )( i  ) Sp ind le
sp ind le

a n d  1 5

servo un i t  for  AC ( i i i )
mo to r  mode l s  8 ,  72

Sp ind le  se rvo  un i t  f o r  AC sp ind le
motor models I8 and 22

open  the  AC

C N 9PCB 
il

CNl CN3 CN2 TB

Spindle orientation
circuit
(magnetlc sensol
system) -CM

CN1 CN3 CNz TB

F i g . 6 . 1 How to

- ? , 8 -

sp ind le  se rvo uni t  cover
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6.2 Exchange of  PCB

T a b l e  6 . 2 ( a )  H o w  t o  R e m o v e  P C B

T a b l e  6 . 2 ( U )  t l o w  t o  m o u n t  P C B

Step Procedure

I Disconnect cabies from PCB after turning of f  power supply. Record the

correspondence between cables and connector  No.

2 R e m o v e  s i x  s c r e w s  f i x i n g  P C B .

3 Gradual ly  l i f t  the upper r ight  and lower

r igh t  pa r t  o f  PCB fo rward  a t  a  t ime ,

and  remove  PCB by  d i sconnec t ing  connec to rs

CN4 -  7  (p ins  a re  i nse r ted  f rom the  rea r

s i d e ) .

Lifl

4/
forward

Step Procedure

i After sett ing the guide holes of PCts

connectors  CN4 -  7  to  the gu ide p ins

on the un i t  s ide and inser t  CN4 -  7

unt i l  check groove (see r ight  f igure)

appears  on the PCB connector  sur face. Guide line

Insertion level
check groove

'Guide 
hole

2 Fix  PCB on the un i t  by  us ing s ix  screws.  See s tep 2 in  Table  6 .2(a)

a
J Connec t  cab les  to  the  connec to rs .

4 Start operating the unit after confirming the ROM specif icat ion and PCB sett ing.

_ 2 9 _
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6 .3  Exchange o f  Sp ind le  Or ien ta t ion  Cont ro l  C i rcu¡ t  PCB

Tabie 6 .3  How to  Remove PCB

Mount  PCB by revers ing the procedure spec i f ied in  Table  6 .3 .

Step Procedure

f

I Remove  the  en t i re  PCB f rom the  sp ind le  con t ro l  un i t  acco rd ing  to  Tab le  6 .2 (a )

d i sconnec t  cab les  connec t ing  PCB.

¿ Remove  4  sc rews  wh ich  f i x  the  s tays

of  spindle or ientat ion contro l

c i r c u i t  P C B .

Screw
M3

a-j\r-

Orientation PCB

- 3 0 -
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7 .  S P I N D L E  O R  I E N T A T I O N  C O N T R O L  C I R C U I T

This chapter descr ibes instruct ions for  maintenance, insta l lat ion,  and adjustment when a

pure electr ic  or ientat ion (constant  posi t ion stop) funct ion is  at tached to the spindle of  an NC

machine tool .

7.1 Conf  igurataon

Orientat ion circuit  A, E
(option)

Gear o¡ belt

Direct coupling gear or
timing belt

using posit ion coder

type)

of spindle orientat ion

stop posit ion sett ing

Magnetic cabinet
sequence circuit

r- ----1

L - J
l t l
l t l

L_- -tr-J L-i l -  J

Asterisked cable route is employed

posit ion coder in machining center

Spindle or ientat ion contro l  c i rcu i t  B,  F

(opt ion)

Gear or bell

I a the ,  e tc . ,  i t  i s  app l i cab le  to  th i s  sys tem.

when the posi t ion coder of  the lathe or  sync.  feed

is  comb ined .

-  3 1  -

Direct coupling gear or

Position coder
E,xternallstop position command
signal

l2-bit  binary

(4096 360')

Fig.  7 .  1(b  )  Conf igurat ion o f  sp ind le  or ienta t ion us ing pos i t ion coder

(Externa l  s top pos i t ion set t ing type)

I f  a posi t ion coder is  mounted on aNote  1 )

No te  2 )

l-- 

- - - --l 

-- Spindle orientation command
I - -L'

I  t r r , t ' rJ l

r - - - - - - - -1
i r l
i  t  Magnetic I
¡ - - -1  caDlne t  T- - -
i r sequence I

,_ __.;_,
|  |  

rcquri luc 
I

i ¡ crrcurt i
¡  L - - - - - - - - J

Fig.  7 .  f  (a)  Conf igurat ion

(lnternal

t - - - - - ' - 1

CNB CNA

Position
control looP
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l- 
- -- - 

I -z Spindle o¡ientation command

I f MsH
! l l l

r - - - - - -  - 1
I

I uagnetic
I cablnet

I l- - -1 sequence l
l l l c r r c u l t l
i i i i
L _ _ _ _ _ J  L _ _ _ _ _ _ _ J

Spindle or ientat ion contro l
cücui t  C,  D,  G (opt ion)

Fig.  7 .1(c)  Conf igurat ion o f  sp ind ie  or ienta t ion us ing magnet ic  sensor

- 3 2 -
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7.2 Adjustment of Posit ion Coder System Spindle Orientat ion Control Circuit

7.2.1 Specif icat ions of PCB

7.2.2 Sett ing and adjustment of spindle orientat ion control circuit  in 2-step spindle

speed change

Or ien ta t i on  A ,  t s  (A06B-6041 -J I I 0 ,  J11 f  )  a re  requ i red .  Se t t i ng  and  ad jus tmen t  f o r  PCB

A20B-0008 -0240 ,  0241  a re  desc r i bed  i n  t he  f o l l ow ings .

(1 )  D i sp lay  con ten t s

The  fo l l ow ing  d i sp lay  i s  done  us ing  LED.

LtrD No. Symbo l
L igh t ing
color

Desc r ip t i on

LED I O R I E N T A T I O N G r e e n L ig i r t s  when  o r ien ta t i on  co tnmand  (ORC\ , I1 ,  2  ON)

i s  i n p u t .

LED ?. LO\ú G r e e n L i g h t s  w h e n  c l u t h  s w i t c h i n g  s i g n a l  + C T H

c o n t ; r c t  i s  c l o s e d .  I t  m e a n s  t h a t  c l u t i r

l , O ! V  i s  s e l e c t e d .

LED 3 I N _ P O S I T I O N

O U T

Green L i g h t  w h e n  o r i c n t a t i o n  e n c l  s i g n a l  O R A R l - 2  i s

s e n t .

LED 4 I N _ P O S I T I O N

A D J U S T

Green L igh ts  when  sp ind le  en te rs  w i th in  1  pu lse

w id th  o f  o r ien ta t i on  command pos i t i on .

A d j u s t  O F I f S E T  a d j u s t i n g  R V 3 / R V 5  s o  t h a t  t h i s

L E D  l i g h t s  a t  g e a r  H I G H / L O I V ,  a n d  t h e  s t o p

pos i t i ons  a t  gear  F I IG I {  and  LOW co inc ide

w i th  each  o the r .

Type

Speed change s tep

corresponding to

the spindle axis

Stop posi t ion PCB d raw ing  number

Orientat ion

A 2 or  less speed

change s teps

Interna l  set t ing type ( f ixed) A20B -000 8-0240

Orientat ion

R

Exte rna l  se t t i ng  t ype  (va r iab le ) A20B-0008-024r

Orientat ion

C 3 or  4  speed

change s teps

Interna i  set t ing type ( f ixed) A 2 0 B  -  r 0 0 0 - 0 4 6 0

Orientat ion

D

Exte rna l  se t t i ng  t ype  (va r iab le ) A 2 0 B -  1 0 0 0 - 0 4 6 l

- 3 3 -
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( 2 )  Se t t i ng

(a)  Set t ing pos i t ion coder  power  supply

If  the posit ion coder power supply +5V is supplied frorn the spindle ampli f ier, short

t he  c i r cu i t  be tween  +5V-5H  and  0G-0V .  Open  the  c i r cu i t  be tween  +5V-5H  and  0G-0V

when +5V is  suppl ied f rom NC machine too l .

( b )  Se t t i ng  o f  SW4 and  SW5

Posit ion coder Type SW4 S\,V5

Ba lanced  t ype Type A Right Right

Unba lanced  t ype Type B Left Left

( c )  S e t t i n g  o f  S H 0 1 ,  S H 0 2 ,  S H 0 3

Se t  S i l 0 I ,  SH02 ,  and  S f I 03  acco rd ing  t o  t he  f o l l ow ing  t ab le .

- 3 4 -
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( d )  Se t t i ng  o f  pos i t i on  sw i t ches  (SWI ,  2 ,  3 )

Set t ing swi tch Descript ion

S W l

16  c l i v i s i ons  eve ry  22 .50

4096 I  16=256 pu lses

I division Inching

SW2

16  d i v i s i ons  eve ry  I . 4o

2 5 6  I  1 6 = 1 6  p u l s e s

I division Inching

S W 3

16  d i v i s i ons  eve ry  0 .0880

I6  /  t 6=1  pu l ses

I division Inching

The spindle can be stopped at  an opt ional  point  dur ing one rotat ion in the uni t  of  I  I  4096

3 6 0 0 = 0 . 0 8 8 0  b y  s e t t i n g  t h e s e  s w i t c h e s  i n  t h e  o r d e r  o f  S l V l ,  S ' v ü Z ,  S ! ü 3 .

( 3 )  A d i u s t m e n t s

N o . I tem
Name o f
var iable
r e s i s t e r

S tandard
ad jus tmen t

Measur ing  po in t Descr ip t ion

I Speed  feedback

v o l t a g e  O F F S E T

R V I 5  d i v i s ions T S A 2

c H 1 4  ( T S A 2  )

Ad jus t  RV l  un t i l  TSAZ

vol tage becomes 0 + l

m V .

¿ Gear HIGI{

posit ion gain

RV2 ) A
J - +

div is ions

Spincl le mot ion or

CHI4

Se t  the  ga in  to  the

max imum w i th in  a  range

where  the  sp ind le  does

no t  ove rshoo t .

Gear t i IGH

o f f se t

RV3 About  5

divisions

L E D  4  ( A D J U S T ) Adjust  RV3 unt i l

LED4  l i gh t s  o r

f l ickers .

4 Gear  LOW pos i t i on

ga in

RV4 3 - 6

div is ions

Sp ind le  mo t ion  o r

C H 1 4

Set  the  ga in  to  the

rrraximum with in a range

where  the  sp ind le  does

n o t  o v e r s h o o t .

- 3 6 -
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N o . I tem
Name o f
var iable
res i s te r

S tandard
adjustment

Iv leasur ing point Descript ion

5 Gear  LOW of fset RV5 About 5
divisions

L t rD4  (A I JJUST) Adjust  RV3 unt i l  LED4
l ights  or  f l i ckers .

6 Speed loop gain
( in  case of  DC
spindle motor)

RV6DC 0 division C H 1 4 l'{ake sure that rnotor
not  hunt ing.
The r ig id i ty  increases
during stop by turning
these RV c lockwise.n

I Speed loop gain
( in  case of  AC
spind le  motor )

RV6AC ? divisions C H 1 4
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Mounting posit ions

Iight-emitt ing diodes

o

I

o

o

o

o f  check  te rm ina ls ,  va r iab le  res i s to rs ,

( L E D )  ( P C B  A 2 0 B - 0 0 0 8 - 0 2 4 0 ,  0 2 4 L )

o

o
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7.2.3 Setting and adjustment for spindle orientation control circuit in 3 or 4 step spindle

speed change

Or ien ta t i on  E ,  F  (A06B-604 l - J I30 ,  J l 3 l )  a re  requ i red .  Se t t i ng  and  ad jus tmen ts  f o r  t he  PCB

A20B-1000 -0460 ,  0461  a re  desc r i bed  i n  t he  f o l l ow ings .

(1)  Disp lay contents

Lt rD No. Symbo l Descript ion

L E D l ORIENTATIOI . l L igh ts  when  o r ien ta t i on  command i s  i npu t .

LtrD2 C T H Lights  when CTI I  s igna l  (sp ind le  speed change)  is  input

LED3 C T M Lights  when CTI I I  s igna l  (sp ind le  speec i  change)  is  input .

LED4 IN-POSIT ION

O U T

Lights when the machine is  posi t ioned wi th in the set t ing pulse

width of  the stop posi t ion af ter  or ientat ion mot ion.

The  s top  pos i t i on  w id th  i s  se t  by  SF I02  0 i -06  p ins .

LED5 IN-POSIT ION

AJUST

L igh ts  when  the  mach ine

spec i f i ed  s top  pos i t i on .

Ad jus t  RV3  so  tha t  LE I I5

co rnp le ted .

i s  pos i t io r red wi th ín  tZ  pu lses o f  the

l ights when the or ientat ion has beerr

(Z )  Se t t i ng

(a)  Set t ing pos i t ion coder  power  supply

If  the posit ion coder power supply +5V is supplied from the spindle ampli f ier, short

the c i rcu i t  between +5V-5H and 0G-0V.  Open the c i rcu i t  between +5V-5H and 0G-0V

when +5V is  suppl ied f rom NC machine too l .

(b)  Set t ine o f  SW4 and SlV 5

Posi t ion coder Sett ing for sett ing terminal I 9
Ba lanced  t ype Inser t  shor t -c i rcu i t  bars  on the type A s ide (9  pos i t ions)

Unba lanced  t ype Inser t  shor t -c i rcu i t  bars  on the type B s ide (9  pos i t ions)

( c )  S e t t i n g  o f  S H O 1 ,  S H 0 2 ,  S H 0 3

Set  SH0l ,  SH0Z,  and SH03 accord ing to  the fo l lowing tab le .

- 4 0 -
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7 . 2

( d )  Se t t i ng  o f  pos i t i on  sw i t ches  (S IV I ,  2 ,  3 )

Set t ing swi tch Descr ip t ion

S\V 1

16  d i v i s i ons  eve ry  22 .50

40961L6=256 pu lses

1 division Inching

sw2
16  d i v i s i ons  eve ry  l . 4o

256116=16  pu l ses

I division Inching

sv\i3
16  d i v i s i ons  eve ry  0 .0880

16  i  16=1  pu l ses

I division Inching

The spindle can be stopped at an optional point during one rotat ion in the unit of
L l 4096  x  3600  =  0 .0880  by  se t t i ng  t hese  sw i t ches  i n  t he  o rde r  o f  S !V l ,  S IVZ ,  SW3.

(3 )  Ad jus tmen t

N o . Itern
Name of
var iable
res i s te r

l " leasur ing point
Standard
adjust ing
value

Descr ip t ion

i Orientat ion high
ga in

R V I  D C
(for  DC
motor)

0 division
Rig id i ty  increases when
turning clockwise during
s top .¿ Orientat ion high

gain
RV 1A  AC
(for  AC
motor)

7 div is ions

3 Veloci ty feedback
vo l tage  o f f se t R V 2 T S A 2 5 div is ions

Adjust unti l  the voltage
becomes  0  t l  mV  when
the sp ind le  is  s topping.

4 F'ine position
adjustment

RV3 VClvíD3 5 dlv lsrons
Adjust  so that  LED5
(ADJST)  l i gh t s  a t  h i gh
gear  pos i t ion ga in .

5
Low gear posit ion
g a i n  C T H - O N .
cTM-ON

RV4 Spindle motion
( T S A 2 ) 2 divisions

Set  the  ga in  to  the
maximum with in a range
where  the  sp ind le  does
no t  ove rshoo t .

6
M . L o w  g e a r  p o s i -
t i on  ga in  CTH-
O N .  C T M - O F F

RV5 Spindle mot ion
(  T S A 2  ) 2 division

Set  the  ga in  to  the
maximum with in a range
where the spindle does
no t  ove rshoo t .

7
M.Low gea r  pos i
t ion ga in  CTH-
OFF .  CT Iú -ON

RV6 Spindle mot ion
(  T S A 2  ) 2 division

Set  the  ga in  to  the
maximum with in a range
where  the  sp ind le  does
no t  ove rshoo t .

- 4 2 -
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N o . I t em
Name o f
var iable
res i s te r

l , {easuring point
Standard
adjust ing
value

Descr ip t ion

8
Il igh gear posit ion
ga in  CTH-OFF .
CTM-OFF

RV7 Spindle
(  r sAZ ) 2 division

Set  the  ga in  to  the
rnaximum with in a range
where the spindle does
no t  ove rshoo t .

9

ER vo l tage of fset
adjustment

RV8

ER 0 11 rnV Ad ius ted  be fo re  de l i ve rv .

Note )
1 .  Set  SV/ l  -  3  as fo l lows.

SWI 8 c l iv is i<¡ r rs ,  SW2,  SW3 0 d iv is ion
2 .  S e t  N o .  1 -  4  s e t t i n g  p i n s  ( t y p e  A / B )  t o  O F F .
3, Perform the above adjustrnents after motor has been rotat ing

with the orientat ion command turned on.

- 4 3 -
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7.3 Adjustment of Magnetic Sensor Type Spindle Orientat ion Control Circuit

7.3.1 Mounting method of magnetizing element and magnetic sensor

Determine the mounting direct ions of the magnetizing element and magnetic sensor according

to the fol lowing procedure. I f  they are not mounted correctly, the spindle may repeat normal

ro ta t ion and reverse ro ta t ion wi thout  be ing s topped,  the hunt ing occurs ,  or  the sp ind le  s tops at

the pos i t ion where the magnet iz ing e lement  end is  oppos i te  to  the sensor  head.

Mount ing  p rocedure  o f  magne t i z ing  e lemen t  and  magne t i c  sensor

I tem Procedure

I Mount  the  magne t i z ing

f a c e s  a s  s h o w n  i n  F i g .

ro ta t i on  command (  SFR,

e lemen t  i s  such  a

L when the spindle

V C M D :  P o s i t i v e )  .

way  as  the  re fe rence  ho le  moves  and

is turned by the spindle motor normal

L Mount  the  magne t i c  sensor  head  so  tha t  the  p in  ho le  o f  t he  f l ange  i s  oppos i te  to

the  re fe rence  ho ie .

3 Adjust  the gap

the minimum gap

be tween  t i re  n tagne t i z ing  e lemen t  and  the  sensor

v a l u e  L  b e c o m e s  L = l .  5 + 0 .  5 m m .

h e a d r  s o  t h a t

Reference hole

Magnet iz ing e lement Sensor head

F i g .  7 . 3 .  1 ( a )  M o u n t i n g  d i r e c t i o n  o f  m a g n e t i z i n g  e l e m e n t  ( R e f e r e n c e  d r a w i n g )

- 4 4 -
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7 .3.2 Setting and adjustment of spindle oriéntation control circuit in 2-step speed change spindle for standard type

for standard type

The  o r i en ta t i on  C  (A06B-604 I - JLZ } ) ,  (PCB A20B-0008 -0030 )  i s  r equ i rec l .  Th i s  c i r cu i t  i s  se t

and ad justed as fo l lows.

(1)  Set t ing and ad justment  o f  set t ing termina ls  (Sn¡

Table  7  ,3  ,Z  (  I  )  shows the set t ing and funct ions o f  set t ing termina ls  (  SH )

termina ls  by user .

Termina l  SI {01 is  prov ided for  ad justment  and test ing a t  s i te .  Set  th is  SHOI termina l  a f ter

turn ing on the power  supply ,  and d isconnect  i t  a f ter  ad justment  wi thout  fa i l .

( l rdake sure that  LEDT goes out )

Tab ie  7 .3 .2  ( I )  Se t t i ng  and  r runc t i ons  o f  Se t t i ng  Te rm ina l s  (SH)

SeIec t  these

Set t ing anc l  funct ions o f  set t ing termina ls  (SH)

(The double  f rame ind icates s tandard set t ing)

Se t t i ng  (No te  t )

Funct ion Remarks

SF] t - z z -3

O I o Se ts  t he  t es t  mode .  (No te  2 ) Set  fo r  ad jus tmen t

on ly .

0 z
o X

Rotates the motor shaf t  end c lockwise when

the or ientat ion command is g iven before

operat ing the spindle af ter  turning on

the  power  supp ly .

SI i03 set t ing takes

p recedence  o f  SH02 .

This  is  e f fec t ive

on l y  when  SH03 :

I -Z are shor ted.trl Rotates counterc lockwise

0 3
El Orients in the direct ion the spindle was

turning just before the orientat ion

cc.¡mmand was given.

SH02 set t ing becomes

ef fect ive.

X o Orients the spindle counterclockwise at

a l l  t imes.

X X Orients the spindle clockwise at al l

t imes.

- 4 5 -
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Se t t i ng  (No te  l )

Funct ion Remarks

S H r-2 2 - 3

0 4

X X

Sets the init ial  orientat ion speed to

about 60 (spindle posit ion loop gain

" " . - t )  
o f  t he  sp ind le .

Since the posit ion

loop gain of spindle
- 1  .

is  5  sec 
-  

in  genera l  ,

the init ial  speed is

about 300 rpm without

l imitat ion.E X
Limits the in i t ia l  or ientat ion speed to

U 3 .

X
Limits the in i t ia l  or ientat ion speed to

z  t 3 .

0 5

o X For  DC sp ind le  se rvo  un i t .

X o For  AC sp ind le  se rvo  un i t

No te  I )  O  ind ica tes  shor t - c i r cu i t ,  wh i l e  X  ind ica tes  open ing .

l Jo te  2 )  I t 4e thod  o f  se t t i ng  the  TEST ¡ , {ODE.

(1 )  Tu rn  on  sp ind ie  o r ien ta t i on  command.

( 2 )  S p i n d l e  o r i e n t a t i o n  e n d  s i g n a l  ( O R A R I ,  2 )  i s  n o t  s e n t .

(3 )  The  sp ind le  tu rns  a t  the  in i t i a t  o r ien ta t i on  speed ,  wh i le  the  S !ü1  ( IN IT IAL IZ ING

BUTTON)  i s  be ing  depressec i  and  the  sp ind le  s tops  a t  the  f i xed  pos i t i on  when  S !ú1  i s

r e l e a s e d .

( 4 )  R e d  L E D T  l i g h t s  i n  t h i s  m o d e .

(2 )  LED d isp lay  con ten ts

Seven  ind ica to r  l amps  LEDI  -  7  a re  moun ted  on  sp ind le  o r ien ta t i on  con t ro l  c i r cu i t  C  pCB.

The fo l lowing table shows their  d isplay contents.

Ne i the r  LEDI  no r  LEDZ i s  moun ted  on  PCB o f  0 IA  ve rs ion .
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LED display contents

LED Disp lay contents
L ight ing
color

Descript ion

I ORIENTATION

(Or ientat ion in  progress)

Green Lights when spindle or ientat ion command

i s  g i v e n  ( O R C M I  a n d  2  a r e  s h o r t e d ) .

2 LOW

(Ctu t ch  (gea r )  LOW)

Green Lights  when c lu tch (gear)  LOW s ignal  is

t u rned  on  (+C tH l  and  2  a re  sho r ted ) .

3 M S  P E A K  L E V E L

(Magne t i c  f l ux  de tec t ion

s igna l  peak  va lue  ad jus t i ng

indicator  )

G r e e n

Green

Th is  ad jus t i ng  ind ica to r  l i gh ts  when

the peak value of  the magnet ic f lux

d e t e c t i o n  s i g n a l  ( M S )  e x c e e d s  + I 0 V .

4 SLOWDOWN PERIOD

(Low-speed rotat ion period

adjust ing ind icator )

L igh ts  when  the  sp ind le  approaches  the

s top  pos i t i on  and  en te rs  the  low  speed

rotat ion area dur ing spindle or ientat ion

mot ion .

5 IN  POSIT ION F INE

(In-pos i t ion ad just ing ind icator )

Green L igh ts  when  the  magne t i c  f l ux  s igna l

(ou tpu t )  va lue  i s  w i th in  the  se t t i ng

range  o f  0 .  1o  as  a  conver ted  sp ind le

a n g l e .

Th is  LED5 may  a l so  l i gh t  when  the

sensor  i s  no t  pos i t i oned  on  the

magnet iz i r rg e lement.

6 IN -POSIT ION

(In-pos i t ion in  progress)

Green L igh ts  when  the  sp ind ie  i s  w i th in  + lo

of  the aimed adjust ing posi t ion af ter

complet ion of  spindle or ientat ion.

The  sp ind le  o r ien ta t i on  end  s igna l

(ORAR1 and  2  a re  shor ted )  i s  sen t

when th i s  LED i s  i i gh t i ng  in  a  mode

o the r  than  TEST mode .

7 TEST MODE

(Tes t  mode  i n  p rog ress )

Red L igh ts  when  se t t i ng  te rm ina l  SHOI  p ins

are shorted.  The or ientat ion end s ignal

is  not  sent  in th is mode even i f  the

or ientat ion mot ion is  executed.

- 4 7 -
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(3)  Set t ing o f  var iab le  res is tors

Set the variable resistor groove direct ion as shown in the fol lowing table before start ing

adjustments .

Aster isked i tems are readjusted dur ing ad justment  procedure descr ibed la ter .  Set  these

items also as the prel iminary sett ing.

Sett ing and preparat ion of  var iable resistors

Name o f
var iable
resistor

RV I * z+ 3 4 5 6 +
. 7 *
I 8 g * l 0 + I l + I ? ,DC TzAC

Variable resistor
scale posit ion 5 . 0 6 . 0 /n

t 1 / (D ( 2 . 0 5 . 0 r} 2 . 0 5 . 0 5 . 0 0 7 . 0

O Se t t i ng  o f  RV3  and  RV4

Set RV3 and RV4 according to the distance H between the rotat ion center  l ine of  magnet iz ing

e lement  and  the  cen te r  o f  t he  sensor  head  face .

I1

(mm)

6 0 -

6 5

-70 - 75 - 8 0 - 8 5 - 9 0 -95 1 0 0 -  I 0 5 1 1 0

Scale

posi t ion
7 . 0 6 . 0 5 . 0 4 . 0 3 . 0 2 . 5 2 . 0 I . 5 1 . 0 0 . 5

Set t i ng  o f  RV5

Set RV5 according to the spindle HIGH revolut ior"  NHln{ when the spindle motor turns at  the

rated revolut ions.

Ngnt

( rpm)

2 , 0 0 0

2 , 2 0 0 2 , 5 0 0 2 , 7 0 0 3 ,  I 0 0 3 , 5 0 0 4 ,  0 0 0 4 ,  5 0 0 5 , 0 0 0 5 , 5 0 0 6 ,  ooo

Scale

posi t ion
7 . 5 b . ) 5 . 5 4 . 5 3 . 5 ) É , 2 . 0 1 . 5 I . 0 0 . 5

r^
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Set t ing o f  RV8

Set  RV8 accord ing to  the sp ind le  HIGH/LOW reduct ion gear  ra t io  Rt t /1 , .

(4)  Ad justment  o f  var iab le  res is tors

Ad jus t  RV I  -  LZ ,  12DC,  and  12AC acco rd ing  t o  t he

gain  o f  sp ind le  cont ro l  c i rcu i t  PCB before ad just ing

RV13 of  the sp ind le  cont ro l  c i rcu i t  PCB are changed,

Va¡iable rcsistor scale

f o l i ow ing  tab le .  Ad jus t  the  o f f se t  and

the or ientat ion c i rcui t .  \ 'Vhen RVIZ aud

the  s top  pos i t i on  may  be  dev ia ted .

va r iab le  res i s to rsTab le  7  . 3 .2  Ad ius tmen ts  o f

Set  the  tes t  mode  fo r  the  fo l l ow ing  ad jus tmen ts  by  shor t i ng  S f l01  p ins .

R n / l - 2 . 0 - 2 . 2 - 2 . 5 - 2 . 8 - 3 . 2 - 3 . 7 - 4 . 4 - 5 . 3 - 6 .  0 - 7  . 0

Scale

posi t ion
2 . 0 3 . 0 4 . 0 5 . 0 6 . 0 7 . 0 8 . 0 9 . 0 \ J h t 0

I tem
Name o f
var iable
res i s to r

I tem to  be  ad jus ted Conci i t ions
Adjust ing method
( specif icat ion )

I R V I T S  O F F S E T

Tachogenera to r  o f f se t .

(Compensat iorr  for  the

di f ference of  the s low

down t ime in normal  and

reverse  ro ta t i ng  d i rec -

tion )

Compare the s low down

t ime  du r ing  the  o r ien -

tat ion in normal  and

reverse  d i rec t i ons

af ter  complet ion of

t h i s  a d j u s t m e n t s .

The  s tandard  se t t i ng  va lue

is  5  d i v i s ions .  Ad jus t

RVI  un t i l  t he  d i f f e rence  o f

the s low down t ime between

normal and reverse rotat ion

become shor te r  than  0 .  I

s e c .

2 RV2 MS PEAK L] iVEL

MS s ignal  ampl i tude

va lue .

l ( eep  depress ing  S \ f  f

( i n i t i a l i z ing  bu t ton  )  .

Set  VRZ to  the pos i t ion

where  LED3  ( l úS  PEAK

LEVEL)  s tar ts  f i i cker ing.

RV3 SLOWDO\,VN REFERENCE

Slowdown speed

re fe rence .

S e c  7 . 3 . 2 .  ( 3 )  C

4 r1v4 AN{S PEAK LEVEL

AMS s ignal  ampl i tude

value.

S e e  7 . 3 . 2 .  ( 3 )  O

- + 9 -
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I tem
Name of
var iable
res i s to r

I tem to  be  ad jus ted Condit ions
Ad jus t ing  method
( speci f icat ion )

5 RV5 SLOWDOWN TI I \ {E IN

HIGH MODE

Slowdown t ime in

c lu t ch  (gea r )  h i gh

h igh  mode .

Set the clutch

(gea r )  H IGH mode .

Stop the spindle at

the f ixed posit ion

by depress ing SWI

once .  +CTH s igna l

i s  OFF  (op t i on ) .

LED4  (  SLOWDOWN PERIOD )

should ciearly l ight

a t  a  moment  jus t  before

the sp ind le  s tops.

6 RV6 G A n {  ( H )

Position loop gain.

Same as  spec i f i ed

a b o v e .

Turn RV6 clockwise to

such  an  ex ten t  as  does

not cause any overshoot

when  the  sp ind ie  s tops .

.7
I RV7 I N - P O S I T I O N  ( H )

Spindle stop posit ion

( n ¡ .

Same as  spec i f i ed

a b o v e .

L E D 5  ( I N - P O S  F i N E )

should  l ight  dur ing

l ight ing o f  LED6

( r N - P O S T T T O N ) .

8 RV8 SLOIVDO\,Vl{ TIME IN

LOW MODE

Slowdown the in clutch

(gea r )  l ow  mode .

Set  the c lu tch (gear)

LOW mode.  Stop the

spindle at the f ixed

pos i t ion by depress ing

S W l  o n c e .

*CTH s ignal  is  turned

o n  ( c l o s e d ) .

LED (  SLOWDOWN PERTOD )

should clearly l ight

a t  a  moment  jus t  before

the sp ind le  s tops.

(See i tem 5 in  th is

tab le)

9 RV9 G A I N  ( L )

Posit ion loop gain

Same as  spec i f i ed

a b o v e .

Turn RV9 clockwise to

such  an  ex ten t  as  does

not cause any overshoot

when  the  sp ind le  s tops .

l 0 R V l O IN-POSIT ION (L )

Spindle stop posit ion

( L ) .

Same as  spec i f i ed

a b o v e .

LED5  ( IN -POS F iNE)  shou id

l ight  dur ing l ight ing o f

L E D 6  ( r N - P O S T T T O N ) .

1 1 R V 1 1 POSIT ION SHIFT

Spindle stop posit ion

sh i f t .

' Ihe 
spindle stop posi t ion

can  be  f i ne l y  ad jus ted

w i th in  a  range  + Io  the

sp ind le  ang le .

I 2 R V l Z

D C

HIGH GAIN  DC

High ga in

Adjust  I tV lZ when DC

spindle servo unit

i s  used .

Stanc ia rd  ad jus t i ng  va lue :

7  d i v i s ions .
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I tem
Name o f
var iable
res i s to r

I tem to  be  ad jus ted Condi t ions
Adjust ing method
( specif icat ion )

I 3 R V 1 2
AC

F I IGH GAIN  AC
I{igh gain

Ad jus t  RV12  when  AC
spindle servo unit
i s  u s e d .

Standard  ad jus t i ng
va lue :  7  d i v i s ions .

A f te r  ad ius tmen ts ,  cance l  the  tes t  mode ,  and  make  su re  tha t  the  LEDT ( red )  goes  ou t .

- 5 r -
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7.3.3 Setting and adjustment of spindle orientation control circuit ¡n 2-step spindle speed

for high speed

The  o r i en ta t i on  G  (A06B-604 I - J I?Z ) ,  (PCB A20B-0008 -0031 )  i s  r equ i red .  Th i s  c i r cu i t  i s  se t

and ad justed as fo l lows.

(1)  Set t ing and ad justment  o f  set t ing termina ls  (SH¡

Table  I  shows the set t ing and funct ions o f  set t ing termina ls  (SH).  Se lect  these termina ls  by

u s e r .

Terminal SII0I is provided for adjustment anci test ing at si te. Set this SH01 terminal after

turning on the power supplv, and disconnect i t  after adjustment without fai l .

(Make sure that  LEDT goes out )

Tabie  I  Set t ing and Funct ions o f  Set t ing Termina ls  (SH¡

Set t i ng  and  func t ions  o f  se t t i ng  te rm ina ls  (SH)

(The  doub le  f rame ind ica tes  s tandard  se t t i ng )

Se t t i ng  (No te  1 )

Function Remarks

S H r-2 2 - 3

0 1 o Se ts  t he  t es t  mode .  (No te  2 ) Set  fo r  ad jus tmen t

o n l y .

0 2

o X

Rotates the motor shaf t  end c lockwise when

the or ientat ion command is g iven before

operat ing the spindle af ter  turning on

the  power  supp ly .

SH03 set t ing takes

p recedence  o f  SH02 .

This is effect ive

on l y  when  SH03 :

I -2  are shor ted.F o Rotates counterc lockwise

0 3

o X

Orients in the direct ion the spindle was

turn ing jus t  before the or ienta t ion

command was g iven.

SH02  se t t i ng  becomes

ef fect ive.

X o Orients the spindle counterc lockwise at

a l l  t imes .

X X Orients the spindle clockwise at al l

t imes .

5 3  -
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Set t ing ( l . lo te  l )

Function Remarks

S H L-2 z-3

0 4

X

Sets  the in i t ia l  or ienta t ion speed to

about  60 (sp ind le  pos i t ion loop ga in
- 1 .

sec  
-  

)  o f  t he  sp ind le .

Since the posit ion

Ioop gain of spindle
_ I

i s  5  sec  
-  

i n  gene ra l  ,

the in i t ia l  speed is

about  300 rpm wi thout

l imitat ion.

Limits the in i t ia l  or ientat ion speed to

I  t 3 .

X o Limits the in i t ia l  or ientat ion speed to

2  t 3 .

0 5

o X For  DC sp ind le  se rvo  un i t .

X o For AC spindle servo uni t

No te  I )  O  ind ica tes  shor t - c i r cu i t ,  wh i l e  X  ind ica tes  open ing .

N o t e  2 )  M e t h o d  o f  s e t t i n g  t h e  T E S T  M O D E .

( 1)  Turn on spindle or ientat ion cornmand.

(Z )  Sp ind le  o r ien ta t i on  end  s igna i  (ORARI ,  '¿ )  
i s  no t  sen t .

(3 )  The  sp ind le  tu rns  a t  the  in i t i a l  o r i en ta t i on  speed ,  wh i le  the  SW1 ( i l \ J iT iAL IZ ING

BUTTON)  i s  be ing  depressed  and  the  sp ind le  s tops  a t  the  f i xed  pos i t i on  when  SWl  i s

r e l e a s e d .

( 4 )  R e d  L E D T  l i g h t s  i n  t h i s  m o d e .

(Z )  LED d isp lay  con ten ts

Seven indicator  lamps LEDI -  7 are mounted on spindle or ientat ion contro l  c i rcui t  C PCB.

The  fo l l ow ing  tab le  shows  the i r  d i sp lay  con ten ts .

- 5 4 -
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LED display contents

LED Disp lav  con ten ts
Light ing
color

Descr ip t ion

1 ORIENTATION

(Or ientat ion in  progress)

Green Lights when spindie or ientat ion command

is  g i ven  (ORCIú I  and  
' 2  

a re  shor ted ) .

¿ LOW

(C iu t ch  (gea r )  LOW)

Green L igh ts  when  c lu tch  (gear )  LOW s igna l  i s

t u r n e d  o n  ( * C T F l l  a n d  Z  a r e  s h o r t e d ) .

3 I \ {S PEAK LEVEL

(Magne t i c  f l ux  de tec t ion

s igna l  peak  va lue  z rd jus t i ng

ind ica to r  )

Green Th is  ad jus t i ng  ind ica to r  l i gh ts  when

the  peak  va lue  o f  the  magne t i c  f l ux

d e t e c t i o n  s i g n a l  ( N ' l S )  e x c e e d s  + 1 0 V .

4 SLOWDOWN PERIOD

(Low-speed ro ta t ion per iod

adjust ing ind icator )

Green L igh ts  when  the  sp ind le  approaches  the

s top  pos i t i on  and  en te rs  the  iow  speed

rotat ion area dur ing spindle or ientat ion

mot ion .

5 IN  POSIT ION F INE

(In-pos i t ion ad just ing ind icator )

Green L igh ts  when  the  magne t i c  f l ux  s igna l

(ou tpu t )  va lue  i s  w i th in  the  se t t i ng

range  o f  0 .  l o  as  a  conver ted  sp ind le

a n g l e .

Th is  LED5 may  a l so  l i gh t  when  the

sensor  i s  no t  pos i t i oned  on  the

magnetizing elernent.

6 IN-POSIT ION

(In-pos i t ion in  progress)

Green L igh ts  when  the  sp ind le  i s  w i th in  + lo

o f  the  a imed  ad jus t i ng  pos i t i on  a f te r

complet ion of  spindle or ientat ion.

The  sp ind le  o r ien ta t i on  end  s igna l

( O R A R I  a n d  2  a r e  s h o r t e d )  i s  s e n t

when th i s  LED i s  l i gh t i ng  in  a  mode

o the r  than  TEST mode .

7 T E S T  M O D E

(Tes t  mode  i n  p rog ress )

R e d L igh ts  when  se t t i ng  te r rn ina l  S I I0 I  p ins

a re  shor ted .  The  o r ien ta t i on  end  s igna l

i s  no t  sen t  i n  th i s  mode  even  i f  t he

o r ien ta t i on  mot ion  i s  execu ted .

- 5 5 -
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(3)  Set t ing o f  var iab le  res is tors

Set the variable resistor groove direct ion as shown in the fol lowing table before start ing

adjustments .

Aster isked i tems are readjusted dur ing ad justment  procedure descr ibed la ter .  Set  these

i tems a lso as the pre l iminary  set t ing.

Sett ing and preparat ion of  var iable resistors

Name o f
var iable
res i s to r

RV l * z 4 3 A¿t 5 6 + 7t ( o
o 9 + l 0 + I 1 + LzDC TZAC

Variable resistor
scale posit ion 5 . 0 5 . 0 o o ¡-,>-\,'..:) 5 . 0 5 . 0 o 5 . 0 5 . 0 5 . 0 0 8 . 0

O Set t ing o f  RV3 and RV4

Set  RV3 and  RV4 accord ing  to  the  d i s tance  H  be tween  the  ro ta t i on  cen te r  l i ne  o f  magne t i z ing

e lement  and  the  cen te r  o f  t he  sensor  head  face .

H

( m m )

40-

4 5

- 5 0 -55 - 6 0 - 65 -70 - 8 0 - 9 0 - r00 1 I 0

Sca le

posi t ion

q ( 7 . 0 5 . 0 4 . 0 3 . 0 ) t r , ) ( \ i . 5 t . 0 1 . 0

@ Set t ing o f  RV5

Set  RV5 accord ing  to  the  sp ind le  I I IGH revo lu t i ons  N" ,  when  the  sp ind le  mo to r  tu rns  a t  the

ra ted  revo lu t i ons .

N H t ¡

( rpm)

6 , 0 0 0

6 , 5 0 0 7 , 0 0 0 7 , 5 0 0 8 , 0 0 0 8 , 5 0 0 9 ,  0 0 0 9 , 5 0 0 1 0 , 0 0 0I  I ,  0 0 0 l 2 , 0 0 0

Sca le

posi t ion
6 . 0 5 . 0 4 . 5 4 . 0 3 . 5 3 . 0 2 . 5 ? t r , ) ^ t n
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@ Set t ing o f  RV8

Set  RV8 accord ing to  the sp ind le  L I IGH/LOW reduct ion gear  ra t io  Rg/ t .

(4)  Ad justment  o f  var iab le  res is tors

Adjust  RVl  -  IZ ,  IZDC,  and l?AC accord ing to  the

gain  o f  sp ind le  cont ro l  c i rcu i t  PCB before ad just ing

RVl3 o f  the sp ind le  cont ro l  c i rcu i t  PCB are changed,

7 . 3

Variable resistor scale

fo l lowing tab le .  Ad just  the o f fset  and

the or ienta t ion c i rcu i t .  When RV12 and

the s top pos i t ion may be dev ia ted.

var iab le  res is torsTab le  7  . 3 .? ,  Ad ius tmen ts  o f

Set  the test  mode for  the fo l lowing ad justments  by shor t ing SI - I01 p ins.

R H / r , - 2 . 2 ) q - 2 . 8 - 3 , 2 - 3 . 7 A A - 5 . 0 - 6 . 0 - 7  . 0

Scale

posi t ion

) ^ 3 . 0 4 . 0 5 . 0 6 . 0 7 . 0 8 . 0 8 . 0 9 . 0

I tem
l{ame of
var iable
res i s to r

I tem to  be  ad jus ted Condi t ions
Adjust ing method
( specif icat ion )

I R V l T S  O F F S E T

Tachogenera to r  o f f se t .

(Compensa t ion  fo r  the

di f ference of  the s low

down t ime in normal  and

reverse  ro ta t i ng  d i rec -

t ion )

Compare the s low down

t ime dur ing the or ien-

tat ion in normal  and

reverse  d i rec t i ons

af ter  complet ion of

t h i s  a d j u s t m e n t s .

The  s tandard  se t t i ng  va lue

is  5  d i v i s ions .  Ad jus t

RVI  un t i l  t he  d i f f e rence  o f

the s low down t ime between

normal and reverse rotat ion

become shor te r  than  0 .  I

s e c .

¿ RV2 MS PEAI I  LEVEL

l,{S signal ampli tude

va lue .

Keep depress ing S\ , /1

( in i t ia l iz ing but ton )  .

Set  VRZ to  the pos i t ion

where  LED3  (MS PEAK

LEVEL)  s tar ts  f i i cker ing.

5 RV3 SLOWDOWN REFEI I } 'NCE

Slowdown speed

re fe rence .

S e e  7 . 3 . 3 ( 3 )  1

+ R V 4 AMS PEAK LEV] iL

AlufS signal ampli tude

va lue .

S e e  7 . 3 . 3  ( 3 )  t

J I
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I tem
Name of
var iable
res i s to r

I tem to  be  ad jus ted Condit ions Ad jus t ing  method
( speci f icat ion )

5 RV5 SLOWDOWN T IME IN

HIGH N{ODE

Slowdown t ime in

c lu- tch (gear)  h igh

h igh  mode .

Set  the c lu tch

(gea r )  F I IGH mode .

Stop the spindle at

the f ixed posit ion

by depress ing SWI

once .  *CTF I  s i gna l

i s  OFF  (op t i on ) .

LED4  (  SLOWDOWN PERTOD )

should clearly l ight

at a rnoment just before

the sp ind le  s tops.

6 RV6 GArN ( r i  )

Position loop gain.

Same as  spec i f i ed

above .

Turn RV6 clockwise to

such  an  ex ten t  as  does

not cause any overshoot

when  the  sp ind le  s tops .

.7
I RV7 r N - P O S T T T O N  ( H )

Spindle stop posit ion

( H ) .

Same as  spec i f i ed

a b o v e .

LED5 ( i l \ -POS FINE)

should  t ight  dur ing

l ight ing o f  LED6

( r N - P O S T T T O N ) .

8 RV8 SLOIVDO!úI 'J TIME IN

LOW MODE

Slowdown the in clutch

(gea r )  l ow  mode .

Set  the c iu tch (gear)

LOW mode.  Stop the

spindle at the f ixed

pos i t ion by depress ing

S W 1  o n c e .

+CTH s igna l  i s  t u rned

o n  ( c l o s e d ) .

LED (SLOWDOWN PERIOD)

should ciearly l ight

at a rnoment just before

the sp ind le  s tops.

(See i tem 5 in  th is

tab le)

9 RV9 G A I N  ( L )

Posit ion loop gain

Same as speci f ied

a b o v e .

Turn RV9 clockwise to

such  an  ex ten t  as  does

no t  cause  any  ove rshoo t

when  the  sp ind le  s tops .

1 0 R V I O IN-POSIT IO I {  ( L )

Spindle stop posit ion

( L ) .

Same as  spec i f i ed

above .

LED5  ( IN -POS F INE)  shou ld

l ight  dur ing l ight ing o f

L E D 6  ( r N - P O S T T T O N ) .

l i R V I l POSIT ION SHIFT

Spindle stop posit ion

sh i f t .

The spindle stop posi t ion

can  be  f i ne l y  ad jus ted

w i th i r r  a  range  +1o  the

sp ind le  ang le .

TZ R V I 2

D C

HIGH GAIN  DC

High ga in

Adjust  I {VIZ when DC

spind ie  servo un i t

i s  u s e d .

Standard  ad jus t i ng  va lue :

7  d i v i s ions .

- 5 8 -
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I tem
Name o f
var iable
res i s to r

I tem to  be ad iusted Condi t ions
Adjust ing method
( specif icat ion )

i 3 R V 1 2
AC

HIGTI  GA IN  AC
I l igh ga in

Adjust  RV12 when AC
spindle servo unit
i s  u s e d .

Standard  ad jus t i ng
value :  7 d iv is ions.

A f te r  ad ius tmen ts ,  cance l  the  tes t  mode ,  and  make  su re  tha t  the  LEDT ( red )  goes  ou t .

_ 5 9 _
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F ig .  7  ,3 ,3  l v {oun t ing  pos i t i ons  o f  check  te rm ina ls ,  va r iab ie  res i s to rs ,  se t t i ng  p ins  and

t i g h t - e m i t t i n g  d i o d e s  ( L E D )  ( p C e  A 2 0 B - 0 0 0 8 - 0 0 3 1 )
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7.5.4 Setting and adjustment of spindle orientation control circuit in case of 3-step spindle speed change

PCB A20B-0009-0520 is  employed as sp ind le  or ienta t ion cont ro l  c i rcu i t  D (A068-604f -J fZ1) .

Th is  paragraph descr ibes the set t ing and ad just ing methods of  th is  c i rcu i t .

Note ) Be careful since the maximum spindle revolut ion range is l imited at each speed change

s tep .

Maximum spindle
revolut ion range

High speed 4 0 0 0  -  8 0 0 0  r p m

Medium speed f 0 0 0  -  2 0 0 0  r p m

Low speed 250 - 667 rpm

( l )  Se t t i ng  and  f unc t i ons  o f  se t t i ng  t e rm ina l s  (SH)  same  as  i n  3 .2 .1

(2)  LED d isp iay contents

LED No . Symbols
Lighting
color

Descr ip t ion

LED 1 ORIENTATION Green Lights when or ientat ion command is input

LED2H

GEAR /  CLUTCH Green

Lights  when gear lc lu tch is  set  to  h igh

pos i t ions.

LEDzM Lights  when gear lc lu tch is  set  to  medium

posi t ion.

LED2L L igh ts  when  gear l c lu tch  i s  se t  to  l ow

pos i t i on .

LED 3 MS PEAK LEVEL Green L igh ts  when  the  peak  va lue  o f  MS s igna l

f rom magne t i c  sensor  i s  h igher  than  +10V.

LED 4 SLOWDOWN PERIOD Green

Lights dur ing the per iod f rom the constant

low  speed  jus t  be fo re  comp le t ion  o f

or ientat ion to the arr ival  of  magnet iz ing

sensor  a t  t he  sensor  pos i t i on .

LED 5 IN_POSIT ION F INE Green

Lights when the spindle is posit ioned

within +0. 10 of the stop posit ion after

completion of orientat ion.

-  6 l  -
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LED No . Symbols
L ight ing
color

Descr ip t ion

LED 6 IN -POSIT ION Green

L igh ts  when  the  sp ind ie  i s  pos i t i oned

w i th in  +1 .0o  o f  the  s top  pos i t i on  a f te r

complet ion of  or ientat ion.  Or ientat ion

end  s igna l  i s  sen t  when  th i s  LED i s

l i gh t ing  in  a  mode  o the r  than  TEST mode .

LED 7 T E S T  M O D E R e d
Lights  when set t ing termina i  SHO1 is

sho r ted  ac ross  01  and  02 .

(  3  )  Ad justments

Observe the fo l lowing procedure in  the test  mode af ter  turn ing on the power  supply .

Var iab le
I tem

res ls lo r
Adiust rnent  i tem Condi t ions A d j u s t i n g  m e t h o d

1 R V 1 T S  O F F S E T

Tachogenera to r  o f f se t .

(Compensa t ion  fo r  the

d i f fe rence  o f  the  s low

down t ime in normal  and

reverse  ro ta t i ng  d i rec -

tion )

Compare the s low down

t ime dur ing the or ien-

tat ion in normal  and

reverse  d i rec t i ons

af ter  complet ion of

th i s  ad jus tmen ts .

The  s tandard  se t t i ng  va lue

is  5  d i v i s ions .  Ad jus t

RV1 un t i l  t he  d i f f e rence  o f

the  s low down t ime  be tween

normal and reverse rotat ion

become shor te r  than  0 .  I

s e c .

¿ RV2 I \ ,1S PEAI( LEVEL

N4S s ignal  ampl i tude

ad jus tmen t .

Keep depress ing Sh/ l Set  VR2 at  the pos i t ion

where  LED3  beg ins

f l icker ing.

3 R V 3 SLOW DOWN REh-ERENCE

(Slowdown speed

reference ) Check  the  d i s tance

from the spindle

cen te r  to  the

s e n s o r  h e a d .

Se t  RV3  and  RV4

acco rd ing  t o  (No te  I )

â RV4 AMS PEAI(  LEVEL

(AMS s ignai  ampl i tude

value ) .

5 RV5 SLOWDOWN T IME (T { IGH )

(S lowdown t ime)

Repeat turning on and

o f f  S ! Í l  wh i l e  LEDZH

( c l u t c h  ( g e a r )  F I I G H )

i s  l i gh t i ng .

LI I IJ4 should c lear ly

l ight  for  a moment

( a b o u t  0 . 2  s e c )  j u s t

be fo re  s topp ing .

6 RV6 GArN (rrrcrr  )
(Posit ion ioop gain)

Turn RV6 clockwise to

such  an  ex ten t  as  does

not cause any overshoot

when  the  sp ind le  s tops .

- 6 2 -
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I tem
Variable
res is tor

Ad ius tmen t  i t em Condit ions Adjust ing method

7 RV7 IN-POSIT ION (H  )

(Spincl le stop posit ion

adjustment)

Same as  above Adjust  RV7 so that  LED5

lights concuruentiy while

LED6  i s  l i gh t i ng .

LED5 may f l icker .

8 RV8 SLOWDOWN T IME (LOW)

(S lowdown  t ime )

Same as in i tem 5

in  th i s  tab ie .

9 RV9 G A I N  ( L O W )

(Posi t ion loop ga in)

r \ 'ePeaL LLlr r r r r rB urr

a n d  o f f  S W l ,  w h i l e

LEDZL (c lu tch  (gear )

L O W )  i s  l i g h t i n g .

Same as in i tem 6 in th is

t a b l e .

1 0 R V T O IN-POSIT ION (  LOW )

(Spind le  s top pos i t ion

adjustment)

Same as  in  i t em 7  in  th i s

t a b l e .

1 t R V 1 2 SLOWDOWN T IME

(MEDiUlv l  )

(S lowdown t ime) Repeat turning.  on

and  o f f  SWl  wh i le

L E D Z M  ( c l u t c h  ( g e a r )

M E D I U M )  i s  i i g h t i n g .

Same as  in  i t em 5  in  th i s

t a b l e .

L2 R V I 3 G A I N  ( M E D I U M )

(Pos i t ion loop ga in)

Same as  in  i t em 6  in  th i s

t a b l e .

l 3 R V 1 4 IN-POSIT ION (MEDIUM )

(Spind le  s top pos i t ion

adjustment)

Same as  in  i t em 7  in  th i s

t a b i e .

I q R V l I P O S I T I O N  S H I F T

(Sp ind le  s top  pos i t i on

sh i f  t  )

The spindle stop

posi t ion can be f inely

ad jus ted  down to  + lo

a t  sp ind le  ang le .

Se t  the  key  pos i t i on  o f

ATC a rm to  the  keyway

pos i t i on  o f  sp ind le .

l 5 R V l 5 D C HIGH GAIN  DC

High ga in

Adjustment  us ing DC

spind le  servo un i t .

Standard  ad jus t i ng

va lue  :  0  d i v i s ion .

1 6 R V l 5 A C HIGH GAIN  AC

High ga in

Adjustment  us ing

AC spindle servo

un i t .

Standard  ad jus t i ng

va lue :  7  d i v i s ions .

I
i ,

- 6 3 -



7 . 3

Reset  the test  mode af ter  ad iustments .

Note 1)  Adjust  RV3 and RV4 accord ing to  the d is tance (H)  f rom the sp ind le  center  to  the

sensor  as fo l lows.

H  ( m m ) 5 0 6 0 7 0 8 0 9 0 1 0 0 1 1 0 I?,0

RV3 ,  4  sca le q ( 6 . 5 4 . 5 3 . 0 z . z 1 . 5 1 . 0 0 . 5

Variable ¡esistor
scale divisions

Spindle Magnetizing element

¿-- 
Sensot

- 6 4 -
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7.3.5 Method of checking the spindle posit ion loop gain

The spindle posit ion loop gain can be checked according to the fol lowing proced.ure. Check

it after adjusting the spindle orientat ion control circuit .

Procedure of  checking the spindle posi t ion loop gain

I Set  the  mode  to  TEST mode

se t t i ng  te rm ina l  SH0 i  p ins .

(LED7 Ol{) after short ing

z Release set t ing termina l  SH04 l -2

the speed l imi ta t ion o f  or ienta t ion.

and  2 -3  p ins  to  re lease

3 t l s ( H ) ,  N s ( L )  r p m  w h e n

depressed ( turned on)  and

s e t  t o  H I G H  ( * C t  + C T H I ,

C losed ) ,  r espec t i ve l y .

S\,V I

the

? .

Measure sp ind le

( IN IT IAL IZ ING

spind le  c lu tch

Open)  and LOIV

revolut ions

but ton)  is

(  gear  )  is

( + c T t I l ,  2 z

A= The spindle posit ion loop gain can be

fo l lowing formula.  OO (H or  L)  =  Ns (H or

whe reKp( t I ) :  Pos i t i on  l oop  ga in  when  the

H IGH gea r  ( c l u t ch ) .

Kp(L) :  Pos i t ion loop ga in  when the

LOW gea r  ( c l u t ch ) .

obtained by the

L )  +  5 5  ( " . . - I )

sp ind le  is  set  to

sp ind le  is  set  to

- 6 6 -
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APPENDIX  I .

APPENDIX 1 .  Connec t ion  D iagrams

Fig.  I (a)  Connect ion diagram of  AC spindle servo uni t  (wi thout  spindle or ientat ion funct ion

comb ined)

F ig .  1 (b )  De ta i l ed  connec t ion  d iag ram o f  AC sp ind le  se rvo  un i t  (w i thou t  sp ind le  o r ien ta t i on

func t ion  comb ined)

F ig .  i ( c )  Connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  (w i th  pos i t i on  coder  emp loyed)

F ig .  i (d )  De ta i l ed  connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  w i th  pos i t i on  coder  emp loyed

(when  synchronous  feed  pos i t i on  coder  i s  concur ren t l y  used  fo r  l a thes  and

mach in ing  cen te rs )

F ig .  1 (e )  De ta i l ed  connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  us ing  pos i t i on  coder  (when

spindle or ientat ion only is  used for  machining centers)

F ig .  1 ( f )  De ta i l ed  connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  us ing  pos i t i on  coc le r  (when  the

stop posi t ion is  external ly  set)

F ig .  l (g )  Connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  (when  magne t i c  sensor  i s  used)

F ig .  l (h )  De ta i l ed  connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  (when  magne t i c  sensor  i s  used)

,1
, l l

a

\
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Velocity command
code input

B.C.D. or Binary
(option spec.)

Auto/manual  se lector
swi tch

DC power supply  +15V

External manual speed
command

Velocity ove¡ride
( S W 1 - 3  o n )  

I

Override cancel t L
( S W l - 2  o n )

Emergency stop

Alarm reset

lvfachine ready signal

Spindle forwa¡d ¡otatio
command

Spindle reverse rotat ion
command

Torque limit command
(spindle low speed)

Torque limit command
(spindle high speed)

Spindle high speed

Spindle medium speed

O¡ientat ion command

fl'p't pñ"' *ttitl

Ac200v,/
220V

llti*tuti"r rtsr"lr_l

2

l¡.rtt"t .;te"t tis"rtt I

kNrl
I

Speed arrival signal

Speed zero signal

Spindle alarm signal

Torque limiting signal

Speed detection signal

Orientation end sisnal

lTBlan¿ [c¡ ¡ rJ

Load meter

Speedmeter

T 1 AC spindle motor

(B contact)

r@l
Fan motor I

T 1 AC motor l

The¡mostat

Note)  For  the mount ing pos i t ion o f  the input  par t  res is ter ,  re fer  to  Appendix  6 .

F ig .  l (b)  Deta i led connect ion d iagram of  AC sp ind le  servo un i t
(without spindle orientat ion function combined)

AC spindle se¡vo unit

s21 .8k

S3 ALM1

S D T  T

S D T 2

ORARl

E S P  I  ' R 1 4

SRV T  R Ig

Voltage S S
selecto¡ switch +24V

znv R17f cxrl

elocity command voltage

Alarm data siena

l l

8

- 7 L -
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@-l

( o l ) ( 0 2 ) ( 0 3

( 0 4 ) ( 0 5 ) ( 0 6

--r
f  o p *  I  $ + s v
l-¡

f )  5 l l

4,000 rpm
6,000 rpm
position coder
signal inPut

+ 5 V

I l ts

otr

6

'  Manual
generat

r\

L '30
rP-]-, r"

o
J

- - f

I
I
I

--t

I
I
I
I
I
I

I
I
I

-1

I
I

I

ProximitY
Point

switch for near zero

-=,->
r l
t l

I

i
I
I
I
I

- l

I
I
I
I
I
I

I

e) Wnen manual Purse gell

and proximitY switch f

zero point are not used

HB, NZX, NZZ and +l

need not be connected

K ( O r  )

A ( P A )

N ( + P A )

C ( P I J )
Position coder

R ( r P B )

ts (  sc )

P ( * S C )

-\
iR i i

l ¡
l ¡

l l
¡ l

/ - t  i
t--l I

r l
l l

i r
t l
l l \ i

+  5 l l

+5V power is supPlied
f¡om NC

To NC via connector
CNB

( 0 7 )

( 2 0  )

+ l 2 N

o(}

P A

+.  PA

Pts

* P B

S C

* S C

generator

:h for near

Lsed,  HA

+ l 2 N

i
I
I

L-
F ig .  1 (d )  De ta i l ed  connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  w i th  pos i t i on  coder  emp loyed

(when synchronous feed posi t ion coder is  concurrent ly  used for  lathes and

mach in ing  cen te rs  )

Orientation control
circuit A/B

?nu
f Srrietd grounding

( 1 8

( l e )

T 4
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Note )

( 2 0

O H

+ 5 t i

O G
oo
OV

Sho¡t circuil

4000 rpm,6000 rpm
position coder
iignal input

( 1 7 )

The cable length should be shorter  than 20m between

coder .

the servo unit and the posi t ion

Fig.  I (e)  Detai led connect ion diagram of  spindle or ientat ion using posi t ion coder
(when spindle or ientat ion only is  used for  machining centers)

PA

* P A

P B

* P B

S C

* S C

s H  ( 0 4 ) ( 0 s ) ( 0 6

K  ( O V )
Lower than
400 mA

H  ( + s v )

Position coder

A ( P A )

N ( * P A )

C ( P B )

R ( * P B )

B ( S C )

p ( * S C )
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. +  ( o  l  ) ( 0 2 ) ( 0 3  )
ó + ¡ v

5 H ( o r ) ( o s ) ( 0 6 )

O G

( 2 0  )

OH

+ 5 H

O G

P A

+ P A

P B

* P B

S C

* S C

9 0 v+-
rpm4000 rpm,6000

position coder
signal input

( 1 5 )

CBN is relayed or +5V Powe¡
is supplied from NC in case
of synchronous feed control.

Stop posit ion
command signal

F ig .  l ( f )  De ta i l ed  connec t ion  d iag ram o f  sp ind le  o r ien ta t i on  us ing  pos i t i on  coder
(when  the  s top  pos i t i on  i s  ex te rna l l y  se t )

i
1_

K  ( O V )
Lower than

H  ( + s v ,  4 o o m A

Position coder

A ( P A )

N ( + P A )

C ( P t s )

R ( + P t s )

B ( S C )

P ( * S C )

2t)

. Magnetic sequence
2' control circuit

2 2

Converter circuit

2 3  4 0 9 6
. 3 6 0 '

Z +  2 0  4 8
= 1 8 0 "

2 5  |  O Z  4
- 9 0 o

2 6  5 1 2
= 4 5 o

2 1  3 4 1
- - 3 0 "

Z E

Z e

2 t o

2 t l

Stop posi t ion command
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(Note) The cable length should be shorter  than 20m between the servo uni t  and the magnet ic

sensor ampl i f ier .

Fig.  1(h)  Detai led connect ion diagram of  spindle or ientat ion

(when  magne t i c  sensor  i s  used)

Magnetic sensor
amplifier
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APPENDIX '2 .  Cab le  Serv ice  En t rance

( l )  Cab le  se rv i ce  en t rance
for  modeis 3 and 6

To magnetic sequence To AC motor
cont¡ol panel or NC

(2 )  Cab ie  se rv i ce  en t rance
for  model  8 and 12
( A 0 6 8 - 6 0 4 4 - r { I 0 8 ,  1 1 r 1 2 )

ñ :- -  To AC moto¡
r o magneuc sequence
conttol panel or NC

F r o n r  3 - p h a s e  r o w e r  l  a n

AC powár suppty {395-r:9
To AC rnoto¡

Cab le  se rv i ce  en t rance
for  models IB and 22

( 3 )  Cabie serv ice entrance
fo r  mode ls  8  and  12
( A 0 6 B - 6 0 4 4 - r r 0 0 9 ,  H 0 1 0 )

I o magnetlc sequence
cont¡ol panel or NC

From 3 - phase
AC power supply

View with PCB
det¿ched

From 3 - phase
AC powei supply

From 3 - phase
AC powei supply

Fan moto¡
AC Power cable

To AC Motor

(4 )  Cab le  se rv i ce  en t rance
for  rnodel  15

( 5 )

To magnetic sequence
cont¡ol panel or NC

Fan motor
AC Power cable

r_____.rJ

To AC Motor
From 3 - Phase Fan motor

AC power suPPIY AC Power cable

To AC Motor

Spindle orientat ion circuit
posit ion coder system

Fan motor
AC Powe¡ cable

- 7 8 -



I

APPtrI{DIX 3

APPENDIX 3.  Cable Speci f icat ions

The cable specif icat ions are as described below.

Prepare cab les by users .

(1)  Power  cab le  and dr ive power  cab les to  be se lected accord ing to  motor  mocle ls .

U s e Symbol Speci f icat ions Remarks

For model  3

(Lower  than  fZ  kVA)

Power cable

Dr ive power cable

K I

KZ
Crimp style terminal
T5.5ó CrimP stYle

terminal T5.5-6

Cabtyre cable
J I S  C  3 3 1 2
4 conductors

70/0.32(5.5mm2)

A02B -00  08- r (8  53

L e n g t h z  7 m

For model  6

(Lower  than  l6kVA)

Power cable

Dr ive power cable

K 1

K2
Crrimp style terminal Crimp style
T 8 - 6  t e r m i n a l - T g - 6

Cabtyre cable
J rs  c  3312
4 conductors

A 0 6 B - 6 0 4 4 - K 0  r 8

L e n g t h :  7 m

For  mode l  8 ,  I 2

Power cable

K I

Crimp style terminal Crimp style terminal
T l4  -  6  T t4_6

Cabtyre cable

JIS C 3312 4-pai red

8 8 , / 0 . 4 5

( t ¿ m m z )

A 0 6 B - 6 0 4 4 - K 0 1 7

Leng th :  7m

For  mode ls  8  and  12

Drive power cable K2

Crimp style te¡minal
T 14 -^ 6 

- 
CrimP style
terminal T14 - 6

Cabtyre cable
J rs  c  3312
4 conductors

88/0 .45(14mm2 )

A 0 2 B - 0 0 0 8 - K 0  r 8

Leng th  z  7m

- 7 9 -
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U s e Symbol Soeci f icat ions Remarks

For  model  15

(Lower  than 30kVA)

Power  cab le

Dr ive power  cab le

K 1

K2

CabtYre cable
J I S  C  3 3 1 2
one conductor  x  4Pcs.

I
r . f f i , r

'112010.4522mm2', 
I

Crimp style
T Z 2 -  8

Qr4.s
terminal

Crimp style
terminal T22 - 6

A 0 6 B - 6 0 4 4 - K 0  r 9

L e n g t h :  7 m

For model 18

(Lower  than 38 kVA) I ¿ I

K2

Cabtyre cable
J I S  C  3 3 1 2
O n e c o n d u c t o r x 4 p c s .

01s.5
Crimp style terminal
T38-8 Crimp style

terminal T38-8

712710 .45  (30mm

A 0 6 B - 6 0 4 4 - K 0 2 0

Length :  7m

For  model  22

(Lower  than 45 kVA) K I

KZ

Cabtyre cable
J I S  C  3 3 1 2
Oneconductorx4Pcs .

Qr7
Crimp style terminal
T 3 8 - 8  C r i m p s t y l e

terminal T38 - 8

' l13410.45(38mm\

A 0 6 B - 6 0 4  4 - K 0 ? . L

L e n g t h :  7 m

- 8 0 -
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(Z )  Common cab les

The fo l lowing cables are common to a l l  lmodels.

Use Symbol Speci f icat ions Remarks

Spind le  servo un i t

AC spindle motbr

(coo l ing fan)

K 3 c
T

Vinyle cabtyre cable
J I S  C  3 3 l 2 2 c o n d u c t o r s

a ' f \
n m p  s t y l e  l e r m l n a l  c r i m o  s t v l e
¿' 5 

y lo'zotz^^9iu'r 
terminal 12 - 5

A06B-60 44-K022

Leng th :  7m

Spindle servo unit

AC spindle motor

( for  s igna ls  )

Spindle servo unit connector Attachde connectc

lliasic) of sPindle motor
Less than Ó10

CN2

K4 
I

Shieided 4 - paired cable

MR -20 LFH
made by HOND
Tsushin Co.

PVC sheathed, 350689 - I
shieled, braided conductor
0 .3  mm'z

Hus ing  350720-
Contact

A06B-60 4 4-Y,200

Length z  7m

Spindle servo uni t

I i , ' lagnet ic  sequence

control  panel

( fo r  s igna ls  )

Spindle servo uni t  connector  Magnet ic  sequen(
(basic)  contro l  Panel

arz.s

c N l

K 5
MR - 50 LFH Braided shielded vinyle cable 50 conduct
made by HONDA X1.Zmmz(7 10.18) made by Sanyo Denk
Tsushin Co.

A 0 6 B - 6 0 4 4 - K 0 2 3

L e n g t h  z  7 m
r S

Spindle servo uni t

Magne t i c  sequence

control  panel

( fo r  s igna ls  )

K 6 Less than Ol0

CN3

MR - 20 LFH Shielded 4 - Paired cable
made by HONDA, 0.3mm2
Communication Co.

A06B-604  4 -K024

Leng th :  7m

-  8 l  -
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(3)  Spind le  or ienta t ion cab les

(a) For posit ion coder

Use Symbol Specif icat ions Remarks

Spindle servo uni t

N {agne t i c  sequence

control  panel

J 4

K 7

Attached connectot  Posi t ion coder
of spindle servo
uni t

MR-2 oLFH ü":'":f:ffi1""r u  0  p a ñ e l

Cabtyre cable l0-paired,
totally shielded (cable A)

A06B-604I -K202

Length z  7m

Spindle servo uni t

NC o r  magne t i c

sequence contro l

pane l K 8

Spindle servo unit side

M R . 2 O L F H

N C o r n
sequenc¡
panel si<
M R - 2 0

M R .  2 0  L F H

Cabtyre cable l0-  pai red, tota l ly  sh ie led (  cable A )

A 0 6 B - 6 0 4 r - K 2 0 5

Leng th :  7m

.agnetic
:  contro l
le
LFH

Spindie servo unit

Posit ion coder

MR. 2OLFH MS3l06820 -  29S
M S 3 0 5 7  -  l 2 A

K 7

Straigh

Cabtyre cable 10 - paired, totally shielded ( cable A )

A 0 6 B - 6 0 4 r - K 2 0 1

L e n g t h :  7 m

Spindle servo uni t

Posi t ion coder

MR2OLFH

K 7

Cabtyre cable l0 - paired, totally shielded ( Cable A )

M S 3 l 0 8 B 2 0  -
M S 3 0 5 7  -  l 2 A

A06B-604r -K204

Length :  7m

- 8 2 -
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(b )  Fo r  magne t i c  sensor

U s e Symbol Specif icat ions Remarks

Spindle servo unit

N{agnet ic  sensor K 7
Attached connector
(option)

Less than 13@ Attache
of ampli

MR - 20 LFH Sheathed, b'¡jded' shielded

tnáá" Uv nO¡¡Ol 3 - Paired cable

0 .5mm-

PVC sheath

lCable C)

I  
A068-60 4r-K203

t -
I  l , e n g t n :  l m

t -
I
I
l,:ron""'o'

Note )  Fo r  the  spec i f i ca t i on  o f  K5 ,  see  (Z )  common cab les .

( c )  Cab le  spec i f i ca t i ons

Name
Conductor Thickness

of  sheath

Fin ished
outer
diameter

Elect r ic
character is t ics

Diameter Composit ion
Conduc to r
res i s tance

Ai lowable
current

Cable A

(  1 0 - p a i r e d )

ó 1 . 0 5  m m 7 / 0 . 1 8 I .  4  rnm ó 1 0 . 0  m m 1 1 0  f l / k m 1 . 6 A

Cable B

(  50-pa i red )

ó 1 . 0 5  m m 7 / 0 . 1 8 1 . 5  m m ó 1 2 . 5  m m 1 0 6  a / k m I . 6 A

Cab le  C

(  3 -pa i red  )

ó 0 . 9 3  m m 4 5  |  0 . 1 2 1.  0  rnm ó 1 0 . 6  m m 3 8 . 7  a / k m 1 . 6 4
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APPENDIX 5 .  Moun t ing

( 1) Spindle servo unit

Layout  of  Spindle Servo Uni t

for AC spindle motor models

Par ts  (o ther  than PCB)

3  a n d  6 .  ( A 0 6 B - 6 0 4 4 - C 0 0 8 )

F4a, b: Cont¡ol transformer input fuse
A60L-0001-003 1/5A

F5, F6: Regenerative control circuit fuse
460L-000I -00 36 lPct-20

Control power transformer
TF (below the fuse mounting
board)

* . r .  24

Electrolytic capacitor

Maenetic contactor

: * . 1 .  Z l - 3

Fl - F3: AC input fuse
A6oL-000 r  -0 l  27  l2sFH7 s

FAN: Fan motor
A90L-0001-0099/A

(rear side of board)

F7: DC link fuse
A60L-0001-0147

Control power transformer
tao selecior switch

Zl - 23, 24: Surge absorber
As0L-2001-00 62  |  44r - r2(A60L-0001-0r48)

Upper metal Plate

/ - r  , - r  - z \

r t E ,  í o )  1 e l\ /  ' \ - '  \ - /

^  - t -

r  l l  F A N  t '
.L- - i- -'-1': --'=

Radiation frn
(Each semiconductor
module)

220Y

@0
sw
2 0 0 v

- 8 6 -
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(2)  Smal l  type sp ind le  servo un i t spindie motor models 8 and

APPENDIX

l 2  ( A 0 6 8 - 6 0 4 4 - C 1 0 8 ,  C r 1 2 )

FAN: Fan motor
A90L-0001-0099/A

Radiator

(Each semiconductor  module)

Elect ro ly t ic  capaci tor

Contro l  power t ransformer

F4a,  b:  Contro l  power t ransformer
input fuse

A60L-0001-0031/5A

Zl  -  4 :  Surge absorber
A5 0L-200 r -0 I 5 5 | 20D43 1

Control power transformer
tap selector switch

Terminal  wi th  fuse holder
( I t  is  mounted above MCC, TF and C5)

F7: DC l ink fuse
A60L-0001-0145 (For  mode l  8 )
A60L-0001-0149 (For  mode l  l2 )

Fl - 3: AC input fuse
A60L-0001-0145

F5,  6:  Regene¡at ive contro l  c i rcu i t  fuse

A60L-0001 -0036/Pc l-30

- 8 7 -
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(3)  Spind le  servo un i t  for  AC sp ind le  motor  models  8  and fZ (A068-6044-C009,  C0i0)

F4a, b: Control transformer input fuse
A60L-0001-003 l  /sA

F5, F6: Regenerative control circuit fuse

A60L-000 1-0036/Pc1 -30

, * 1 .  2 4

Control power transformer TF
(below the fuse mounting board)

Electrolytic capacitor

Magnetic contactor

AC reactor

x.r .  zr -3

FAN: Fan motor
A90L-0001-0099/A
(¡ear side of board)

F7: DC link fuse
A60L-0001-0145

Control power transformer
tao selector switch

Fl - F3: AC input fuse
A60L-0001 -0145 (Model 8)
A60L-0001-0149 (Model 1 2)

Zl - 3, 24: Surge absorber
As0L-200 1-00  62  I  44  r  - r2

, -  t  z - \  z - l  /  
- .

l e . ' l o l í o , r . o r '. _ /  \ _ /  \ /  . _

. - | - - t -

'  F  A N  I '
c-- -

Radiation fin
(Each semiconductor module)

- 8 8 -
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(4)  Spind le  servo un i t for AC spindle motor model 15. ( A 0 6 B - 6 0 4 4 - C 0  r 1 )

F4a, b: Control transformer input fuse
A60L-0001-003 1/5A

F5,  F6:  Regeneral ive contro l  c i rcu i t  fuse

46 0L-000 1 -0036/PC 1-30

Contro l  power t ransformer TF -
(below the fuse mount ing boad)  L-

; . - r .  z  4

Electrolytic capacitor

\

Masnetic contactor

AC reactor

- * r .  z r - 3

FAN: Fan motor
A90L-0001-0099/A

F7: DC link fuse
A60L-0001-014t

Contro l  power t ransformer
tap selector switch

Fl - F3: AC inPut fuse ./
A60L-0001-0149 ,/

Zl -  '3, 24: Surge absorber
As0L-200 1-oo 62 | 441 -12

, / - \  ' - \  / - \  , / - \
i O , l @ ¡ q O , t  t @\  /  \ - '  \  -

- t  -

¡  F A N  I lI  t  A N  t -

c - - -  - - -  - - - - r :

Radiation itn
(Each semiconductor
module)

Cement resistor

EEE
WWH
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(5) Spindle servo unit for AC spindle motor models 18  and  22 .  (A068 -60  44 -C0 I2  ,  C013  )

FAN: Fan motor
A90L-0001-0099/A

tr:-- -"3I----:=

Radiation fin
(Each semiconductor
module)

F7: DC link fuse
A60L-0001-0149 (Model I  8)
A60L-0001-0163 (Model 22)

Magnetic contactor

Zl - 5: Surge absorber
As0L-2001-01 5 5 | 20D431

Fl - 3: AC input fuse
A60L-0001-0149 (Model 1 8)
A60L-0001-0163 (Model 22)

AC reactor

F5,6: Regenerative control circuit  fuse
A60L-0001-00361PC2-40 (Model 18)

A 6 0L- 000 1- 00 36 I PC2- 5 0 QtI odel 22)

Control power transformer
tap selector switch

F4a, b Cont¡ol power t¡ansformer input fuse
A60L-0001 -003 l/s A

- 9 0 -
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APPENDIX 6.  Mount ing Layout  of  Spindle Contro l  Ci rcu¡ t  PCB

(UpPer)

+ 2 4 V
I

R 1 - R 2 4 l J
(Under)

External
connection
side

0V when
contacter
closed

Control signal connector
Terminal  board for  sPeedometer
and load meter

Motor  s ignal  connector
Álarm data signal
connectol

Power supply
heat sink

g g E 
-Ararmruse FDfl

AFl AFzAF3
o  l 9 B
o cr flot
e  1 9 A

R V  1 7

o  c H 3 2  @

c H 3 1  |  |
cH3o I  r 'un ' fo ' t " '  I

3H;3 | -. I;j' | "I
ii: t Ro' I ?n-z s ele cHz o+ 2 4

o
(E

l
I

cLK 3i,3iss3i,3i
ARS FEfill 3il1?333fi?3
s L P  f g l l l ?  g R V 1 4

r c H l 6lt¿i*Gr nv' É--oly*l
Disprav tuo -pri-:m&.3g 

ouu @ üs s " " L

Piror ararm code [jffilffi 
*Vl 

@ nvt o

:*ií -tGr nv. H ftv3
[ ¡iii ó -]

s8  cH 9 - - - ,

I
{ q

R V 1 3
R V 1 2
R V l  I

RVl6

@

Receiver
Pull up resister
in input side

(E CH8
( E o v

DA converter 
(E CH7

(alternative)

f c c D l  R V r s R V l e
h#Cltt crl2@ @ cFI3 cll4 cH5cH6

ili l  t-

L]I L
RVl RVz,PF,Q,!g e+'-r,T , o --l-;*-.+ -r

-  9 r  -
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APPENDIX 8.  PCB Adjustments

Adjustments  o f  A20B-0009-0530 -  4  PCBs are shown in  the fo l lowing tab le .  Donr t  change

RV7,  8 ,  14 -  f  9 ,  s ince these var iab le  res is tors  have been ad justed at  FAI \UC factory  before

sh ipment .

N o . Symbol Adiustment  i tems
Standard
se t t i ng

Iv ieasur ing
terminals

Adjust ing methods

I R V l Veloci ty command

vo l tage  leve l

CI ]  I 3 -OV See  subsec t i on  (1 )

2 RVz Veioci ty command

vo l tage  o f f se t

C H I 3 - O V t l

3 RV3 Speed  a r r i va l  de tec -

t ion level

C H I O - O V See  subsec t i on  (4 )

A
a RV4 Speed  de tec t ion  leve l C H 9 - O V S e e  s u b s e c t i o n  ( 5 )

6 RV5 Torque l imitat ion

leve l

See  subsec t i on  (6 )

b RV6 Regenera t i ve  power

l imi tat ion div is ions

7 RV7 VF conversion level  (  1 C H 2 3 _ O V 2 0 0  t Z k I I z  w h e n  v o l t a g e  i s

I O V  b e t w e e n  L M  a n d  O N l .

I R V 8 Speed  de tec t ion  c i r cu i t

se t t i ng

C H  1 8 - O V 1 . 3 8  t 0 . 0 3 V  a t  f o r w a r c i

ro ta t ion o f  motor  in  4 .5  rpm

q R V 9 Forward  moto r  speed

ad jus tmen t

Number  o f

motor

revolut ions

See  subsec t i on  (Z )

1 0 R V l O Speed  de tec t ion  o f f se t C H 1 7 - O V L o w e r  t h a n  t 2 V  w h e n  t h e

sp ind le  s top  s  .

f l

I I R V  I 1 Reverse  mot ion  speed

ad jus tmen t

Number  o f

motor

revo lu t i ons

See  subsec t i cn ( z )

T2 R V 1 2 Veloci ty loop gain 5

d iv i s ions

- 9 3 -
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Note  ) How to  read  the  va r iab le  res i s to r  sca le .

(Note) How to read the variable resistor scale

N o . Symbol Adjustment i tenns
Standard
sett ing

Measur ing
terminals

Adjust ing methods

1 3 R V 1 3 Velocity loop offset N o .  o f

spindie

revolut ions

See  subsec t i on  (3 )

l 4 R V 1 4 Load meter ampl i tude

ad jus tmen t

LM-ON{ l0+0.  lV a t  acce lerat ion.

r.5 R V 1 5 +5V vo l tage  ad jus tmen t +5V-0V 5 t 0 . 0 5 v

1 6 R V 1 6 Regenera t i ve  vo l tage

I imi tat ion level

4

divisions

I 7 R V I T VF convers ion  leve l  (Z ) cr{32-0v 24 !0 .ZkHz  a t  i nou t  AC  200V

I 8 R V l B RA o f f se t  ad ius tmen t C H 5 - O V The  ra te  o f  ON t ime  a t  CH?

w a v e f o r m  t o  b e  5 0 % .

1 9 R V 1 9 Rts offset adiustment C H 6 - O V The ra te  o f  ON t ime at  CH8

wave  fo rm  to  be  50%.

- 9 4 -



(1)  Veloc i ty  command vo l tage (RV1,  RVz)

When the velocity command voltage is l0V, the motor rotates at the rated speed.

(  Note ) I f  the vo l tage at  CH13 is  +5.0 mV when the sp ind le

mV when the spindle rotates reversely, the offset

velocity command voltage direct ions are inverted.

Voltage

+

< l;i',k"", ) (
Forwa¡d
rotation +8mV

After \
adjustmertf

APPENDIX  8 .

ro ta tes  f o rwa rd  and  +5 .0  mV +1 .0

error  becomes 11.0 mV when the

Reverse \ +5mV r

-t"tión ,/-+2mV

Fo¡ward rotation

Reverse rotation

I tem
Measuring
terminal

Adjusting procedure

Off set C H 1 3 - O V Give velocity command voltage 0V (equivalent to

S00)  a f ter  set t ing the motor  to  be ready for

operation.

Adjust RVZ while alternately giving the forward

rotat ion and reverse rotat ion commands, unti l  the

voltage remains unchanged at measuring terminals.

( Note )

Level C H 1 3 - O V Give the rated rotat ion command lOV to the

motor,  and adjust  RVl unt i l  the measur ing

te rm ina l  vo l tage  becomes  + I0V t0 .05V when  the

spindle forward rotat ion command is sent .

- 9 5 -
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(2 )  Ro ta t i on  speed  ad jus tmen t  (RV9 ,  RV I I )

The number of spindie revolut ions can be f inely adjusted according to the fol lowing

procedure.

Measure the number of spirrdle revolut ions direct ly by using a stroboscope or a tachometer.

I tem
Measur ing
terminal

Adjust ing procedure

Number of  forward

revolut ions

Spindle Give the speci f ied motor rotat ion command

v o l t a g e .

Ad jus t  RV9  so  tha t  the  moto r  ro ta tes  a t  the

spec i f i ed  speed  when  the  fo rward  ro ta t i on  (SFR)

command i s  g i ven .

Number  o f  reve rse

revolut ions

Sp ind ie Adjust  RVI I  so that  the motor  ro ta tes a t  the

spec i f ied speed when the reverse ro ta t ion (SRV)

command is  g iven.

Note  ) The forward rotat ion means that  the AC spindle motor rotates counter lockwise as

viewed f rom the motor shaf t  d i rect ion and th is forward rotat ion (SFR) does not  a lwavs

correspond to the forward rotat ion of  the machine tool  spindle.

Motor forward rotation
(SFR) direction

( 3 )  Ve loc i t y  o f f se t  (RV13 )

Adjust  RVl3 a f ter  complet ion o f  the prev ious ad justments  so that  the sp ind le  does not  ro ta te

at  low speed when the ve loc i ty  command vo l tage 0V is  g iven.

I t em
Ir , leasuring
point

Adjust ing procedure

Velocity

of fset

Spindle

(o r  mo to r )

Adjust  RVl3 so that  the sp ind le

ve ioc i ty  command vo l tage 0V and

rotat ion command are given.

does  no t  ro ta te  when  the

e i the r  fo rward  o r  reve rse

- 9 6 -
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(4)  Speed ar r iva l  detect ion leve l  (RV3)

The speed arr ival  detect ion level  can be set  according

ind ica tes  pe rcen tage  to  the  ra ted  revo lu t i ons  o f  mo to r .

4 0

3 5

30

2 5

2 0

l 5

t 0

5

0

Note )  Now to  read  the  va r iab le

2 3 4 5 6 7

RV3 scale divisions

res is to r  sca le  d i v i s ions .

APPENDiX  8 .

to the fo l lowing graph.  The coordinate

o

o

o

d

o
o

v)

- 9 7 -



A P P E N D I X  8 .

(5)  Speed detect ion leve l  (RV4)

The coordinate indicates percentage to the

as a check s ignal  when the c lutch or  gear

rated revolut ions of the motor.

i s  changed .

This  s igna l  is  used

8 0

7 0

6 0

50
o

o

. 9  4 0
o
6

8 3 0
o

v)

2 0

l 0

0
3 4 5 6

RV4 scale divisions

(6)  Torque l imi ta t ion leve l  (RV5)

The coordinate indicates percentage to the 3O-minute rated torque.

Standard *,ttr[ ;¡y¡
L 8 %
r0%

L - - -

6 0

o

5 5 0
o

; 4 0

. i 3 0

;
&' 20
o

o

1 0

0

When TLMH sisnal
is tu¡ned on:

When TLML sienal
is turned on; 

-

3 4 5 6

RVS scale divisions

1 0

Standard setting3%

- 9 8 -
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APPENDIX 9. Checking Method for PCB

9.1 Check Terminal

Name of
terminal

Name o f
s igna l

S igna l  da ta Remarks

C H I DAz Analog commanci  vol tage 0  -  1 0 . 0 v

C H Z D A l D/A conver ter  output  vo l tage 0  -  1 0 . 0 v

CI]3 PA Pulse generator  output  A

phase

C H 4 P B Pulse generator output B

phase

PA i eads  PB  by

90o in  CW rota t ion

C H 5 RA A-phase  re fe rence  vo l tage P A  D C  ! 2 5 m Y

C H 6 R B B-phase  re fe rence  vo l tage P B  D C  r 2 5 m V

C H 7 P S A A-phase  square  wave Duty  50% (a t  cons tan t  speed )  t 10%

O V O V P C B  O V

C H 8 P S B B-phase  square  wave Duty  50% (a t  cons tan t  speed )  t I 0%

CI ]9 S D T R F Sr ¡eed  de tec t ion  leve l V a r i a b l e  o v e r  a  r a n g e  o f  0 . i 4  -  7 . 4 V  b y

R V 4

C H l O SARRF Speed  a r r i va l  l eve l Var iab le  by RV3

C H  1 1 VC¡.4D Accelerat ion /  decelerat ion

i n  p r o g r e s s

"L ' ,  i l l i l  level  dur ing

" n "  I
c c .  /  c t c c .

C H  1 3 VCI , {D Veloci ty corrrmand vol tage 0  -  t 1 0 . 0 V  @  ;  C C W ,  O  ;  C W

C H 1 4 RVP Reverse  ro ta t i on  s r ¡eed  leve i Pu lse  w id th  3 .2  s  gene ra ted  du r i ng

reverse ro ta t ion on1y.

C H 1 5 F W P Forward  ro ta t i on  speed  leve l P u l s e  w i d t h  3 . 2  s  g e n e r a t e d  d u r i n g

fo rward  ro ta t i on  on ly .

CFI  I 6 O V P C B  O V

C H 1 7 T S l Ve loc i t y  feedback  F /V  ou tpu t -BV  a t  6000  rpm i n  CCW ( fo rwa rd )

rotat ion

- 9 9 -
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Name o f
terminal

Name o f
s igna l

S igna l  da ta Remarks

C H I S T S 2 l ,ow speed detect ion s ignal - 1 . 3 8  t 0 . 0 3 V  a t  4 5  r p m  i n  C C W
( forward ) rotat ion .

C H z O T S A Veloc i ty  feedback s ignal +10V a t  ra ted  ro ta t i on  speed  and  ( - )  i n

CCW ro ta t i on .

CHzI LTRF Output torque l imitat ion

vo l tage

output=- (C I VCH,I | *r. 8) / iOx ." 'ff i ,

C H z Z C R U U-phase current  detect ion

s ignal

Current / M 3 . 6 N{8 N{ 12 M l 5 M I 8 1,,122

1 6 , 7  A ?,54 3 5 . 7  A 5 0 A 5 0 4 6 2 . 5 A

C H 2 3 ERP VF conversion output 2 0 0  k H z  w h e n  L r - 0 V  i s  l 0 V ,  0 . 4  u s

width

C H z 4 CRV V-phase current  detect ion

s ignal

See  CHZZ

CHZ5 TRWF Triangular  wave s ignal MM__t_ roVp-p

CT126 CR!V lV-phase current  detect ion

s igna l

S e e  C H 2 2

CLK CLK Clock s ignal 3 1 2 . 5  k H z ,  2 0 0  n s  t y p .

+ 2 4 24V +Z4V power  vo l tage

+ 1 5 I 5 V + I5V  power  vo l t age

+5 5 V +5V power  vo l tage +5V t I% (A l ready  ad jus ted  by  RV I5 )

OV O V P C B  O V Same as  t he  0V  and  CH16

- 1 5 - l 5 v 15V power  vo l tage - 1 5 V t 4 %

C H 2 8 ER Error voltage 0 - t O v

C H Z 9 U C M U-phase  command vo l tage

C H 3 O VCM V-phase command vol tage

cr l3 i WClvl W-phase  command vo l tage

C H 3 2 24VP

- 1 0 0 -
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Name o f
terminal

Name of
s igna l

S igna l  da ta Remarks

1 9 4 1 9 4 AC 19V input  vo l tage For PCB control power supply

C T C T OV For PCB control power supply

1 9 B I 9 B AC 19V input  vo l tage For PCB control power supply

SLP Slip Slip frequency

-  1 0 1  -
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9.2 Check Terminal Data Confirmation Method

Terminal
Vol tage check by u  c i rcu i t  tes ter  or
the l ike ,  or  f requency check by 

"counter or the l ike

Wareform
check  du r ing
stop

lVareform check
during low-
speed rotat ion

Ware fo rm check
dur ing accelerat ion
/  decelerat ion

C H l 0  -  t iOV by  ve loc i t y  command
vo l tage  inpu t

CLI2 0 -  +10V by ve loc i ty  command

C T I 3
C H 4
C H 5
C H 6
CTIT
CFiB

S e e  ( 2 )

C H 9 0 . 3 V  b y  s t a n d a r d  a d j u s t m e n t

C H  I O 1 . 5 V  ( s t a n d a r d )  w h e n  v e l o c i t y
command vo l tage  i s  10V

C H I l S e e  ( 3 )

C H I 3 0  -  t  IOV by  ve loc i t y  command
vo l tage  inpu t S e e  ( 3 )

c t {  l4
C H  I 5 S e e  ( 2 )

C H  1 7

CF I  I 8

C T I I 9
C H 2 O
C H 2 8

t  4 .  5  rprn S e e ( 3 )

0 -  t l0V by ro ta t ion speed

C H Z I S tanda rd  -8 .2V  (du r i ng  l ow-speed
rotat ion )

C H 2 2
C H Z 4
C H z 6
C H Z 9
C H 3 O
C I I 3 I
C H 2 3
SLP

S e e  ( Z )

C H 2 5
CLK S e e  ( 1 )

+ 2 4
+ 1 5
+ 6
- 1 5

A t  A C 2 0 0 V  i n p u t ,  + 2 4 . 7  ! ] V
+ 1 5 . 0  t 0 . 4 5 V
+  5 . 0  t 0 . 0 5 v
- 1 5 . 0  r 0 . 4 5 V

r 9 A
C T
r 9 B

ACf9V  a t  AC200V  i npu t  be tween  19A
and  CT
AC19V a t  AC200V  i npu t  be tween  198
and  CT

C H 3 Z 24  KL Iz  a t  AC200V  i npu t

- r 0 2 -
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(1)  Waveform at  s topping

(2)  lVaveform dur ing low speed

Condi t ion:  Motor  rpm.  45 ru  1000 rpm

Spindle reverse rotat ion comrnand signal SRV ON

Check terminal Vf aveform Remarks

CLK

CÍ125
O v 1 0Vp-p

3 3 3 ¡ r s

Check terminal lVaveform Remarks

C H 3

C I I 4

C H 3  C H 4

o

u-o o, u.i o.uu

CFI5

C H 6

C H 7

C H 8 c H 8
o

Se t  t he  ON/OFF  du ty  o f

CL{7 and CH8 waveform

I t<¡ I b1' Ii.\¡IB and

RV19  a t  1000  rpm.

C T I l 4

C I I  l 5

C  H 1 4

cHl s

lVhen spindle rotat ion

d i rec t i on  i s  reve rse ,

waveform appears at

CH15  and  no t  appears

a t  C H 1 4 .

- 1 0 3 -
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Check termir-ral Wavefo rm Remarks

C H 2 2

C H Z 4

CTTZ6

I f  spindle rotat ion

d i rec t i on  i s  reve rse ,

phase  o f  C t I24  and

CL l26  a re  rep laced .

CTI29

C H 3 O

C H 3 I

I f  spindle rotat ion

d i rec t i on  i s  reve rse ,

p h a s e  o f  C I l 3 0  a n d

C I l 3 l  a r e  r e p l a c e d .

F requency  i s  i n  p ro -

port ion to spindle

ro ta t i on .

!ühen uni t  and motor

is norrnal  ,  Sine-wave

appears  a t  check

po in t .

C|TZ3

SLP

+ 5 V

O v

+ 5 V

Ov

Pu lse  number  a re

changed in proport ion

to  vo l tage  o f  CH28

te rm ina l .

- 1 0 4 -



( 3 ) Waveform during accelerat ion / decelerat ion

Condit ions: lv{otor r-evolut ions 0 + 1000 rprn + 0 rpm

spind le  reverse ro ta t ion command s ignal  (sRV) oFr '  +  oN + oFF

APPENDIX  9 .

Check terminal V/aveform Remarks

C H 1 3

C I l 2 O

_l 
,__g__r l

l l

1000 rpm

z - l/ \
- 0 y - , , / L

C F I I I

CFI  }7

C H I S

C H I 9

C H 2 B

ff
T

-  r 0 5  -
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APPENDIX 10 Magnetic Sensor Signals Checking Method

10.1 Application

This document appl ies to the fol lowing check procedure by

magnet ic  sensor  (  spec i f ica t ion :  A57L-0001-0037 )  employed for

or ienta t ion.

observing output signals of the

magnetic sensor system spindle

Item Check i tem

l Whether  magne t i ze r ,  magne t i c  sensor  head ,  and  magne t i c  sensor

amol i f ier  are defect ive or  not .

z Whether magnet izer arrd magnet ic sensor head are proper ly mounted

o r  n o t ;

3 lVhether magnet ic sensor s ignal

wi thout  any connect ion fa i lure

cables are proper ly connected

and short-c i rcui t

1O.2 Check Procedure

( 1) Preparation

O Rotate the spindle at about 120 rpm. Select the counterclockwise rotating d.irection as

viewed from the AC spindle motor shaft ( in such a direct ion as the voltage at check

termina l  CH13 (VCMD) of  AC sp ind le  cont ro l  c i rcu i t  PCB (drawing:  4208-0009-0530 -  9)

becomes pos i t ive  (+)  to  C[ I I6  (OV) )  .
/G\

l1 Check the peak voltage and offset voltage levels of the fol lowing signal waveforms at the

check termina ls  o f  the or ienta t ion c i rcu i t  (drawing:  4208-0008-0030 -  1  or

A20B-0009-0520)  us ing an osc i l loscope.  The names of  check termina ls  and s ignai  contents

are common, irrespective of the kinds of orientat ion circuit .

Check  te rm ina l  No . S igna l  name Symbol Prove comrnon terminai

C H I Magnet ic  sensor  output  s igna l  A MSA
C H 1 6  ( O V )

CH?, Magnet ic  sensor  output  s igna l  B LSA

- 1 0 6 -
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(2)  Dec is ion method

O Examples of

If  a trouble

normal waveforrns and

occur red ,  re fe r  to  the

their  cr i ter ia are as

causes  and  remedv

shown be low.

shown in the fo l lowing table.

INormal waveform] 
FSpin¿le 

_Rotation-i l IDefinit ion of symbol]

(Cr i ter ia  tab le)

I '
CHI

--  |  tMsAl
l r

- J - -

[t
t _
I
t-
-
l- --i

I
I

_ t _ _
; i

.  _ t _ J

\Iitr
1l ,ii;,
l¡-i-
U ' ¡i-;

!_ r__
l l

=l=a
i l l
r  - r - l
/Drv. I

l i l

HSE(;+l
I- i-

MSA
V o l

_t_

LSA
Y o 2

I tem Cr i te r ia  (no rma l ,  i f  t hese  cond i t i ons  a re  sa t i s f i ed . )

O f f se t  vo l tage v  1  -  2  <  0 . 5 V
o

Peak vol tage 3 V < V I - 3  T O Vp

- I 0 7 -



I tem Symptoms Causes Remedy

1

Of fse t  vo i tage  o f  e i the r  o r

bo th  s igna ls  i s  h igh .

Of f se t  vo l tage  i s  no rma l .

Peak vol tage of  e i ther s ignal

on ly  i s  l ow .

a .  Magne t i c  sensor  head  o r

magnet ic sensor ampl i f ier

i s  de fec t i ve .

Rep lace  de fec t i ve  pa r t s .

Waveform of  e i ther s ignal

does  no t  appear ,  o r  wave fo rm

of  bo th  s igna ls  donr t  appear .

a .  N , {agne t i c  sensor  head ,

amp l i f i e r ,  o r  magne t i c

sensor ampl i f ier  is

de fec t i ve .

b .  Poor  connec t ion  o r  sho r t -

c i rcui t  of  cables or

connec to rs .

a .  Rep lace  de fec t i ve  pa r t s .

b.  Repai r  defect ive par ts .

3

Of fse t  vo l tage  i s  no r rna l ,  bu t

the  en t i re  peak  vo l tage  i s

I o w .

a .  Moun t ing  gap  o f  the

magne t i c  sensor  head  and

the magnetízer is  wider

than  spec i f i ed .

Read jus t  the  gap .

A
a

of f

vol

bu l

fro

se t  vo l tage  and  peak

tage  leve ls  a re  no rma l  ,

;  waveforms are di f ferent

m spec i f i ed  ones .

Ovserve the fo l lowing procedu re  accord ing  to  wave fo rms .

E

C H I
MSA

CH2
LSA

a .  Magne t i c  sensor  head  i s

no t  moun td  p roper l y .

b .  Wrong  cab le  connec t ion

a .  Reverse  the  p in  g roove

direct ion of  the magnet ic

sensor  head .

b .  Rep lace  LSA and  LSB w i th

each  o the r .

c.)

(d

d

c)
a
¿1

-\

cH l
MSA

$F{JN_

a .  Magne t i ze r  i s  no t  p roper l y

moun ted .

b .  Wrong  cab le  connec t ion .

a .  Reverse  the  d i rec t i on  o f

the reference hole of

m a g n e t i z e r .

b .  R e p l a c e  M S A  a n d  M S B  w i t h

each  o the r .  Rep lace  LSA

and  LSB w i th  each  o the r .

lv lagnet izer  and magnet ic

sensor head are not

p roper l y  moun ted .

Wrong  cab le  connec t ion .

a .  Reverse  the  moun t ing

d i rec t i ons  o f  bo th  magne t i ze r

and  magne t i c  sensor  head .

b .  Rep lace  MSA and  I ISB  w i th

each  o the r .

A P P E N D I X  I O . APPENDIX  6

á\
@ Remedy to be observed when the above cr i ter ia are not  sat is f ied.

(Reference) For normal  mount ing methods and connect ion methods of  s ignal  cables of  the magnet izer

a n d  r n a g n e t i c  s e n s o r  h e a d ,  r e f e r  t o  7 , 3 . 1 i n  t e x t  a n d  a p p e n d i x  l  r r C o n n e c t i o n s t r  .
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o IVo fuart of this rnnmtnl ynrry be

reproduced in any forrm.

o lll specifications and designs

are swbject to cLmnge without

notice.
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