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1. CHECK UPON UNPACKING 

'When you rece ive  MELSERVO-SO, check i t  t o  i d e n t i f y .  

(1) See the  nameplate t o  make s u r e  t h e  models o f  t h e  servo- 

a m p l i f i e r  and the  servo-motor, and t h e  output  r a t i n g s  

meet your order .  

( 2 )  Check a l l  components i f  they were no t  damaged during the 

t r a n s p o r t .  

If any damage is found, o r  any ques t ion  a r i s e s ,  p l ease  address  

t o  o u r  s e r v i c e  agency. 

2. TRANSFERENCE 

The servo-amplif ier ,  power u n i t  and servo-motor should be 

c a r e f u l l y  handled when they a r e  t r a n s f e r r e d  and loca ted .  

During t r a n s f e r ,  c a r e  should be e x e r c i s e d  not  t o  damage the  

encoder i n s t a l l e d  on the  servo-motor .... DO NOT HOLD THE EN- 

CODER BY HAND, NOR APPLY A ROPE TO THE ENCODER WHEN THE SERVO- 

MOTOR I S  LIFTED OR TRANSFERRED. 

Encoder 0 
3. INSTALLATION 

3.1 Servo-amplifier and power u n i t  

1) The servo-ampl i f ie r  and power u n i t  should be loca ted  t o  

a  c l ean  and dry p lace  where they  a r e  not  exposed t o  the  

d i r e c t  s u n l i g h t ,  moisture ,  dense d u s t  and de t r imenta l  

gases .  

Ambient cond i t ions  

Ambient temperature 

Ambient humidity 

Vibrat ion 

0 t o  5S°C ( t o  be f r e e  from i c i n g )  

Max. 90% ( t o  be f r e e  from conden- 
s a t i o n )  

Max. O.SG 



go up excess ive ly .  

Oil 

- 
level 

v-ring Lip 

- 

Note 

Model l ~ i m e n s i o n  "h" ( m m )  

: ( ) is  app l i ed  t o  motor 
equipped wi th  brake. 

2 )  The motor should _not be  l o c a t e d ,  where is a t  h igh  tempera- 

t u r e  and h igh  humidity. 

If it is l i k e l y  t h a t  t h e  motor i s  exposed t o  sp la sh ing  

o i l  o r  water ,  a  s u i t a b l e  cove r  should be i n s t a l l e d  and 

t h e  l eads  should be l e d  downward s o  t h a t  o i l  o r  water  does 

no t  run i n t o  the  motor along t h e  l eads .  

Ambient c o n d i t i o n s  

3 )  When t h e  motor s h a f t  is  d i r e c t l y  coupled wi th  a  machine 

s h a f t ,  i t '  is recommeded t o  use a " f l e x i b l e  coupling" .capa- 

b l e  o f  o f f s e t t i n g  alighnment e r r o r  between the  two s h a f t s .  

Ambient temperature 

Ambient humidity 

Vibrat ion 
> 

should 4). The motor should no t  be overhauled and t h e  encod, 

no t  be re loca ted .  

0 t o  40°c ( t o  be f r e e  from i c i n g )  

20  t o  80%RH ( t o  be f r e e  from con- 
densa t ion )  

Max. 2G 

If any fo re ign  sound e r i s e s  dur ing  motor ope ra t ion ,  con- 

s u l t  our  se rv ice  agency. 

5)  The motor with magnetic pmke should not  be used f o r  

dece lera t ion .  

It  should be used f o r  prevent ion  of  f a l l  i n  case  of 

power f a i l u r e  o r  emergency s top .  

6 )  The s h a f t  of  motor wi th  magnetic brake may cause 

f l u x  leakage. 



t a t i o n  cannot be reversed  ( t h e  system d i f f e r s  from con- 

ven t iona l  motor c o n t r o l  systems and i n v e r t e r - c o n t r o l l e d  

systems),  by changing power phase sequence. 

9 )  The inpu t  power source c i r c u i t  should be such t h a t  the  

power source  cannot be d i r e c t l y  a p p l i e d  t o  t h e  output  

t e rmina l s  (U. V. W). 

Although the  servo-ampl i f ie r  is  p r o t e c t e d  from shor t -  

c i r c u i t i n g  between servo-ampl i f ie r  output  l i n e s  (term- 

i n a l s  U,  V and W) by t h e  ove rcur ren t  prevent ive  func- 

t i o n ,  t h e  system is n o t  p r o t e c t e d  from ground f a u l t  o r  

any l eak  t rouble .  Therefore ,  c a r e  should be  exe rc i s -  

e d  t o  prevent con tac t  o f  any conductor  wi th  c a s e  o r  

o t h e r  m e t a l l i c  p a r t .  

10) A grounding wire  should be connected t o  the  ground term- 
1- i n a l  (7) without f a i l  ( s e e  F ig .  1). 

The grounding should be o f  " c l a s s  3" ( r e s i s t a n c e  t o  

ground: maximum 1 0 0 ~ ~ )  wi th  grounding wire  o f  2mm2 i n  

s i z e .  The grounding wire  should be as s h o r t  as possi-  

b l e .  

( 1 )  Exclusive ( 2 )  Common (3) Common 
grounding grounding grounding 
l i n e  .... l i n e  .... l i n e  . . . 
BEST GOOD NOT ACCEFTABLE 



@ Wiring 

Applicat ion 

Control s i g n a l  

1 ine 

Motor encoder 
cable ( l e a d s )  

o  The s i g n a l  l i n e s  should be  l a i d  down away from ( a t  

l e a s t  20cm) t h e  power l i n e s  a t  vo l t age  h ighe r  than  AC 

Symbol 

CN1 

CN2 

l O O V  ..... Do no t  p l ace  s i g n a l  l i n e  and power l i n e  to-  

I l l u s t r a t i o n  

Ampl i f ie r  s i d e  Machine 
s i d e  

F= 

A p a i r  of  tw i s t ed  wi res  
HONDA (0.  3mm2) s h o r t e r  than  2 m  
MR-SOF 

Ampl i f ie r  s i d e  Encoder 

A p a i r  o f  tw i s t ed  w i r e s  
HONDA Max. 30m long i s  p o s s i b l e  
MR-20M when an extens ion  c a b l e  is  

used. 

g e t h e r  i n  t h e  same wi re  wav o r  d u c t ) .  

o  I f  s i g n a l  l i n e  cannot  be s e p a r a t e d  from power l i n e  pro- 

p e r l y ,  they should n o t  be l a i d  down i n  p a r a l l e l  wi th  

each o the r .  

@ Termination o f  s h i e l d  wi res  

o  The armor o f  each s h i e l d  w i r e  should be connected t o  

connector  te rminal  F G  o f  servo-ampl i f ie r  ( S G  f o r  encod- 

e r  c a b l e )  a t  one end. The o t h e r  end o f  the  armor 

should be kept  open. 

@ Surge k i l l e r  

o  I n s t a l l a t i o n  of  surge  k i l l e r  

AC r e l a y ,  AC so leno id  valve and AC magnetic brake 

around t h e  servo-ampl i f ie r  should be 

equipped with a surge  k i l l e r .  

DC r e l a y  and DC so lenoid  va lve  e x t e r n a l l y  connected t o  

t h e  servo-ampl i f ie r  should be equipped with a diode 

( i t s  wi ths tand  vo l t age  should be 4 t imes the  d r ive  vol- 



4 .3   standard w i r i n g  d i a g r a m  



Signal  name 

FWD SROKE END 

REV STROKE END 

ZERO PULSE 

CLEAR 

CON 
p i n  N6. 

47 

46 

4 5 

49 

LSP 

LSN 

OP 

CR 

Funct ion/appl ica t ion  

Forward run s t r o k e  end 

l i m i t  switch te rminal  

When t h e  te rminal  is d i s -  

connected from terminal  

VDG, "FWD runt' pu lse  s ig -  

n a l  i s  i n t e r r u p t e d  and 

motor s tops .  Af te r  t h a t ,  

motor opera t ion  can be 

reversed .  With s t r o k e  end 

l i m i t  swi tch ,  LSP - VDG 

should be c losed  f o r  op- 

e r a t i o n .  

Reverse run s to rke  end 

l i m i t  switch terminal  

When t h e  te rminal  i s  d is -  

connected from terminal  

CTJG, "REV run" pulse  s ig -  

n a l  i s  i n t e r r u p t e d  and 

motor s tops .  Af te r  t h a t ,  

motor can be be run for -  

ward. With s t roke  end 

l i m i t  swi tch ,  LSN - VDG 

should be c losed  f o r  op- 

e r a t i o n .  

Zero pulse  output  te rminal  

When d e t e c t o r  i s  aT prede~ermined 

pctton TI>& t s  clcsed. 

This  s i g n a l  i s  used f o r  

home p o s i t i o n  r e t u r n ,  e t c .  

(1 s i g n a l  p e r  r evo lu t ion  
of  motor) 

C lea r  s i g n a l  te rminal  

When t h i s  terminal  is  con- 

I/O 

I 

I 

0 

0 



I /O 

I 

I 

AM- 
1% 
in- 
put 

Am-  
log 
,t, 
P U ~  

Signal  name 

COMMON 

FWD PULSE 
TRAIN 

REV PULSE 
TRAIN 

SPEED COMMAND 
(speed r e f e r -  
ence ) 

MONITOR 

DC POWER SUPPLY 

CON - 
pin  NO. 

27,28,29, 
30,31 

13 

12 

11 

10 

4 3 

44 

9 

Symbol' 

VDG 

PP 

PG 

NP 

NG 

VC 

MO . 

+15V 

Func t ion japp l i ca t ion  

Contact i n p u t  s i g n a l  com- 

mon te rminals .  They a r e  

not  connected t o  the  con- 

t r o l  c i r c u i t  common l i n e .  

FWD pu l se  t r a i n  inpu t  s i g -  

n a l  te rminal  

Pulse t r a i n  output  from 

pulse  gene ra to r  such as 

AD71 is input .  

FWD pu l se  t r a i n  inpu t  s i g -  

n a l  common te rminal  

REV pu l se  t r a i n  inpu t  s i g -  

n a l  te rminal  

REV pu l se  t r a i n  inpu t  s ig -  

n a l  common te rminal  

Speed command sigca?. i npu t  

t e  rminal  

When s i g n a l  a t  +10V is in-  

p u t ,  t h e  motor runs a t  t h e  

r a t e d  speed (3000rpm) i n  

CCW d i r e c t i o n .  

The i n p u t  r e s i s t a n c e  is 10 

-12 KQ. 

E i t h e r  motor speed s i g n a l  

o r  motor to rque  s i g n a l  i s  

output  ( i n t e r n a l l y  s e l e c -  

t a b l e ) .  

Max. 'IOV, 1mA 

+15V DC power supply term- 

i n a l  



( 2 )  Power supply u n i t  

Table 2 Power supply u n i t  1 / 0  t e rmina l s  

* 

Signal name 

ENCODER OUTPUT 

(Open c o l l e c t o r  
type 1 

COMMON 

ENCODER OUTPUT 
SIGNAL 

0 A 

OB 

02 

OG 

CON 
p i n  NO. 

33 

34 

35 

19, 20 

p3E-l 

Signal name 

AC POWER SUPPLY 

DC OUTPUT 

CONTACT OUTPUT 

GROUND 

Funct ion/appl ica t ion  

2000 pu l ses  . 
per  revolu- 

t i o n  o f  motor ( se lec ta -  

b l e  ) can be output from 

OA and OB. 

When OZ is used, one 

p u l s e  p e r  revolut ion  of  

motor is output .  

Fhase o f  output  from OA 

is  i n  advance o f  phase 

o f  ou tpu t  from OB by 

h/2 phase. 

Open c o l l e c t o r  output  

common terminals  

T h i s  is connected t o  t h e  

motor encoder. 

Symbo 1 

R,  S  

P, N 

a ,  c  

1- - - 

1 /O 

0 - 

Funct ion/appl ica t ion  

To be connected t o  commercial power 

AClOOV 50/60Hz. 

To be connected t o  servo-amplif ier  

input  t e r m i n a l s  P  znd N. 

Auxi l ia ry  c o n t a c t  output  te rminals  

f o r  e x t e r n a l  N F ,  used when p ro tec t ive  

c i r c u i t  is  b u i l t  up 

To be connected t o  grounding l i n e .  



4.6 Encoder extension cable 

The motor encoder has a cable of lm long (with a connector) 
and can be immediately connected to the servo-amplifier. 

If the distance between the servo-motor and the servo-ampli- 

fier is longer than lm, use an extension cable specified by 

us. 

Cable length Model 

MR-SOCBLSM 

Motor cable (leads) . ... l m  long 

4.7 Capacity of power supply unit 

Make sure the capacity of the power supply unit is large 

enough for the rated output of the servo-amplifier, or for 

the total rated output of the servo-unplifiers (when two or 

more servo-amplifiers are fed with one power supply unit). 



( 3 )  Jumper p ins  

Jumper p ins  should be s e t  i n  accordance with t h e  t a b l e  

shown below. For l o c a t i o n  of each jumper p in ,  r e f e r  t o  

Fig. 3 (8.3).  

Table 3 

Function 
Abbre- 
v i a t i o n  

Descr ip t ion  Factory 
s e t t i n g  

No. In-posi t ion 
range magnifi- 
c a t i o n  

X 8  
range s e t  by "IN-PI1 d i a l  i s  magni- 

f i e d  8 t imes.  

When t h i s  p i n  is  s e t ,  in-pos i t ion  

Yes. W High SPM gain When t h i s  p i n  is removed, ga in  dur- 

I ing opera t ion  increases .  

When high SPM ga in  is requi red ,  r e -  

move t h e  p i n  and s e t  "R-GN" VR (po- 

I t en t iomete r )  properly.  
- -  

Posi t ioning 
con t ro l  loop 
ga in  

=]<hey a r e  s e t  so  t h a t  pos i t ioning Yes. 

Yes. GNB 

Level c l e a r  

c o n t r o l  g a i n  is wi th in  a  range from 

25 t o  50. Refer t o  5 ( 4 ) .  

No. LCR I When t h i s  p i n  is  s e t ,  r e s idua l  

pulses  i n  the  devia t ion  counter i s  

s e t  t o  zero (while "c lear"  s i g n a l  

I is  on).  The p in  is  s e t  when analog 

I speed reference  s i g n a l  is used. 

SPMO 

Monitor 

This p i n  i s  s e t  f o r  use o f  speed 

monitor funct ion .  

Output is 210~/3000rpm. 

Speed Yes. 

Torque r -- 

This p i n  is s e t  f o r  use of torque 

monitor funct ion .  

No. 

Output i s  *9V/300%. 

Speed ampl i f ie r  
i n t e g r a l  cornpfi- 
so;t*cn 
time constant  

Over-shoot can 

Load G D ~  
be minimized 
f o r  l a rge  load 

Motor GD G D ~  when pin is 

This  p i n  i s  s e t  f o r  s e t  properly. 

No. 

Load G D ~  
Motor G D ~  > 5 -  



fo : Pulse frequency o f  speed r e fe rence  s i g n a l  

0: Jumper p i n  s e t  

X : Jumper p i n  n o t  s e t  

. K s  .. . 

4 

2 

1.33 

1 

Jumper p in  s e t t i n g  - -. 

Rela t ionship  between Rela t ionship  between K s  
VR "P-GN" s e t t i n g  and and jumper p i n  s e t t i n g  
KPO 

GN A 

X 

X 

0 

0 

Example o f  s e t t i n g :  

GNB 

X 

0 
X 

0 

When "P-RATElf i s  s e t  t o  "4", "P-GN" t o  "3", and both jump- 

e r  p i n s  "GNA" and "Gr\TBtt a r e  s e t ,  t he  p o s i t i o n i n g  c o n t r o l  

loop ga in  is, 

When motor i s  opera ted  a t-  3000rpm, t h e  number o f  r e s i d u a l  

p u l s e s  i s  as follows: 

pf .-= No 8000 
fo = 

4 
3000 = IOOxlO3 PPS 

P-RATE 60 60 

Pf : Number of  pos i t ion ing  feedback pu l ses  (8000 p u l s e s )  

N, : Motor speed (rprn) 
E = 

100 x l o 3  
= 2353 p u l s e s  

42.5 

@ For a p p l i c a t i o n  where pos i t ion ing  i s  repea ted  f r e q u e n t l y  

o  Remove jumper p in  "Kp". 

o  Se t  VR "R-GN" t o  0110 p o s i t i o n  and s e t  "P-GNU and jump- 

e r  p i n s  "GNA" and 1tGN311. 



6. OPERATION 

6.1 Check t o  be accomplished be fo re  s t z r t i n g  operasion 

Af te r  t h e  completion o f  i n s t a l l a t i o n  and wiring,  perform 

t h e  fol lowing check: 

(1) Check the  wir ing again.  

o Are the  DC supply l i n e s  P and N wired properly? 

o Is t h e  motor phase sequence ( U :  r e d ,  V: white and W: 

b lack)  c o r r e c t ?  

o Is AC power supply n o t  connected t o  the  servo amplif i -  

e r  output? 

( 2 )  Is s h o r t - c i r c u i t i n g  n o t  caused by wire  chip,  s w a r f  o r  

any o t h e r  metal chip?  

(3) Are terminal  screws and o t h e r  screws not  loose? 

Tighten loose screw i f  found. 

(4 )  Is any conductor o r  cab le  no t  tense  excess iv ly?  

(5) Are the  ~ o t c r  and machine ready f o r  operat ion? 

(6)  Are jumper p ins  i n  t h e  servo-amplif ier  s e t  properly? 

6.2 I n i t i a l  opera t ion  

(1) Normal opera t ion  

@ Afte r  m&ing su re  ItSERVO ONtt s i g n a l  is not  given, tu rn  

.on t h e  power. 

v] lamp on t h e  power u n i t  and ml l a p  on the 

s e r v o - m p l i f i e r  w i l l  l i g h t .  

@ After  making sure  pos i t ion ing  command s igna l  i s  not  

inpu t ,  tu rn  on "SERVO ONtt  s i g n a l .  

ISON] lamp w i l l  l i g h t  and t h e  motor is energized, but  

he ld  locked i n  the  cur ren t  p o s i t i o n  (servo lock condi- 

t i o n ) .  

Check t h a t  "INPtt lamp l i g h t s  b r i l l i a n t l y .  I f  the  lamp 



6.3 Sa fe ty  a g a i n s t  power f a i l u r e  

(1) The i n p u t  power c i r c u i t  (power u n i t  primary c i r c u i t )  

should have a "holding funct ionu t h a t  prevents  automatic 

r e s t a r t  when t h e  power i s  r e s t o r e d  a f t e r  power f a i l u r e .  

( 2 )  For use o f  a motor equipped wi th  magnetic brake ,  start 

s i g n a l  must be turned on a f t e r  t h e  magnetic brake is re- 

leased .  

( 3 )  The magnetic brake i s  used f o r  prevent ion  of  f a l l  o f  

load .  Therefore,  use i t  only f o r  braking  i n  c a s e  o f  

power f a i l u r e  o r  emergency s top .  

6.4 I n d i c a t o r  lamps 

The servo-ampl i f ie r  and the  power u n i t  have the  i n d i c a t o r  

lamps l i s t e d  i n  Table 4. 

To monitor ope ra t ion  of  the  servo-amplif ier  and t h e  power, 

o r  t o  t r a c e  back t roub le  t o  the  cause,  s ee  these  lamps. 

For l o c a t i o n  o f  each lamp, see  Fig. 2. 

Table 4 Ind ica to r  lamps 

Unit  

Servo- 
a m p l i f i e r  

Name 

POWER 

SERVO ON 

IN-POSI- 
T I O N  

Symb o 1 

PWR 

SON 

I NP 

Descr ip t ion  

Lights  when the  power i s  turned  

on and the  system i s  f e d  wi th  

the  power. 

Lights when "SERVO ON" s i g n a l  i s  

given. 

The lamp becomes b r i g h t e r  when 

speed reference  pu l ses  a r e  in-  

put.  

Lights when motion reaches t h e  

in-pos i t ion  range, o r  when speed 

reference pulses  i s  reduced t o  

53 pulses .  The lamp becomes 

b r i g h t e r  when pos i t ion ing  is  

completed and r e s i d u a l  p u l s e s  

a r e  f3 pulses .  
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EEX ntro l  s i g n a l  conntctor)  

(b) Servo a m p l i f i e r  

VR c o n t r o l s  have a s c a l e  of 10 gradua- 
t i o n s  ( 0 ,  l ,  2 .... 10).  
S e t t i n g  i s  I1O" when i t  is turned counter- 
clockwise u n t i  it s tops ,  and "10" when 
f u l l y  turned clockwise. 

The d i a l  shown t o  the  l e f t  has a  s c a l e  of 
16 graduat ions  (0 ,  1, 2 .... F ) .  

Fig. 2 Unit panel f r o n t  view 



Note: If load  i n e r t i a  i s  too  l a r g e  and d e s i r e d  response 

cannot be obtained by changing s e t t i n g  o f  V-GN, 

s e t  P-GN t o  s l i g h t l y  l a r g e r  g a i n  and decrease  s e t t i n g  

of  P-GN. 

Note: To check s i g n a l  waveform, use  an synchroscope placed 

above t h e  ground ( i n s u l a t e d  from t h e  ground). 

When checking, use c a r e  n o t  t o  a l low t h e  synchroscope 

probe t o  come i n t o  c o n t a c t  w i t h  a l i v e  p a r t  o t h e r  than  

check pin.  

Name 

Po$t i o n  
control 
ZERO 
adjustment 

GAIN ad- 
justment 
during 
opera t ion  

To check speed feedback s i g n a l ,  connect t h e  synchro- 

scope a c r o s s  check p i n s  and m. 

Function and adjustment 

> 
Time 

I n  normal ope ra t ion ,  r ead jus t -  

ment of  t h i s  VR i s  no t  r equ i r -  

ed. 

It is  s e t  s o  t h a t  "INP" lamp 

becomes b r i g h t e s t  when motor 

is i n  "servo lock" condi t ion .  

This adjustment can be made 

when jumper p in  ltKp" is remov- 

ed. 

Pos i t ion ing  motion becomes 

f a s t e r  when i t  is turned  clock- 

wise. 

Note t h a t  excess  s e t t i n g  may 

cause hunting. 

Standard s e t t i n g :  "3" - "5" 

Sym- 
b o l  

ZERO 

R-GN 

For  l o c a t i o n  of  each check p i n ,  r e f e r  t o  Fig. 3 8tP.C. 

S e t t i n g  a t  
shipment 

"5" 

"0" 



8. MAINTENANCE 

Since the  servo-amplif ier  is o f  s o l i d  s t a t e  type,  d a i l y  check 

and maintenance is n o t  requi red .  

It is, however, recommended t h a t  it i s  inspected  a t  l e a s t  

year ly  . 
The brush-less servo-motor does n o t  r e q u i r e  pe r iod ic  mainte- 

nance. 

8.1 Caution on inspect ion  

To check the  servo-amplif ier  under opera t ion ,  measure vol- 

tages  and cur ren t s  r e f e r r i n g  t o  t h e  i n s t r u c t i o n  descr ibed 

under paragraph 9.2, and us ing  c a r e  t o  avoid e l e c t r i c  shock 

( r e f e r  t o  para. 9 .1) .  

8 . 2  P a r t s  and devices t o  be checked 

@ See the  servo-amplif ier  i n t e r i o r  i f  dus t  i s  deposi ted 

and remove the  d u s t  i f  found. 

@ Check terminal screws on terminal  blocks f o r  looseness 

and r e t i g h t e n  loose  screws i f  found. 

@) Check the  p a r t s  and devices  f o r  condi t ion  (d i sco lo ra t ion  

due t o  hea t ,  damage, brezkage of conductor, e  t c .  ) . 

8.3 Consumable p a r t s  

The s e r v o - m p l i f i e r  uses  t h e  fuse  shown i n  t h e  fol lowing 

list. If the  f u s e  is blown o u t ,  replace  it wi th  t h e  

l i s t e d  one o r  equivalent  ( t h e  se rvo-unp l i f i e r  i s  furnished 

with one spare fuse ) .  

GTX s e r i e s ,  ASAHI, is a l s o  appl icable .  

Amplifier model 

MR-SO53 P 

MR-S0103P 

MR-S0203P 

MR-SO403 P  

Rating 

10A 

1 5 A  

Fuse 

MF60NRlOAS 

MF60NR15AS 

Manufacturer 

TOY0 FUSE CO. , LTD. 



Function 
. - 

?WM c o n t r o l  
s a r r i e r  

Zurrent feed- 
~ a c k  s i g n a l  

Encoder out- 
3ut 

Encoder output  

Voltage/wavef orm 
- - - -. - -- 

About 6Vp-p 

1~p-p/Rated  c u r r e n t  

PUS P V  and PW ou tpu t s  a r e  i n  t h e  

following phase sequence when the  

motor runs counter-clockwise. 

P A ,  PB and PZ ou tpu t s  a r e  i n  t h e  

following phase sequence when t h e  

motor runs  counter-clockwise. 

PA and PB ou tpu t s  a r e  2000p/revs 

and a t  lOOkHz when t h e  motor runs 

a t  3000rpm. 

PZ output  i s  l p / r e v s  SVo-p. 

CON 1 
-. 

Without 

Without 

Ji thout  

ii thout  
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9. TROUBLESHOOTING 

9.1 C a u t i o n s  on troubleshooting 

If any trouble or  f a i l u r e  occurs, p e r f o r m  check and repair  

w i t h  t he  cautions described b e l o w .  

THE SERVO-AMPLIFIER HAS A LARGE-CAPACITY CAPACITOR THAT 

HOLDS DC VOLTAGE FOR ABOUT 5 MIN. A F T E R  THE POWER I S  TURN- 

OFF. WHILE T H E  SERVO-AMPLIFIER I S  UNDER "LIVE"  CONDITION,  

-1 LAMP (RED) ON THE POWER UNIT REMAINS LIGHTING. 

THEREFORE: BE CAREFUL To PREVENT P6CIDEC.(T SUCH AS ELEC!TRLC! SHOCK. 

THE PORTIONS WHERE WARNING IHIGH-VOLTAGE] ARE GIVEN ARE AT 

H I G H  VOLTAGE. CARE SHOULD B E  E X E R C I S E D  TO PREVENT ELEC- 

T R I C  SHOCK OR SHORT-CIRCUITING WHEN YOU GAIN ACCESS T O  

THESE PORTIONS.  

WHEN THE CONTROL C I R C U I T  I S . C H E C K E D  FOR CONTINUITY,  U S E  A 

MULTIMETER, BUT DO NOT U S E  A MEGGER OR BUZZER. 

DO NOT U S E  A MEGGER T O  CHECK. OTHERWlSE,  THE SERVO-AMPLI- 

F I E R  MIGHT B E  SERIOUSLY DAMAGED. 
L 

C h e c k  : 

(1) noes any a l a r m  o r  w a r n i n g  l a m p  l i g h t ?  

( 2 )  I f  a l a r m  o r  w a r n i n g  l . a m p  l i gh t s ,  i d e n t i f y  the  l a m p .  

(3) Is the f a i l u r e  o r  t rouble  reproducable? 

(4)  A r e  m o t o r  and s e r v o - a m p l i f i e r  t e m p e r a t u r e s  and unbien t  

t e m p e r a t u r e  n o r m a l ?  

(5) D i d  t he  f a i l u r e  o r  t roub le  occur du r ing  accelera t ion,  

o r  deceleration o r  constant-speed operat ion? 

What w a s  the speed w h e n  t he  f a i l u r e  o r  t roub le  occur- 

red? 

( 6 )  D o e s  t he  m o t o r  run i n  correct  d i r e c t i o n ?  

( 7 )  D i d  ins tan taneous  p o w e r  f a i l u r e  occur? 



9.2 Instruments  used i n  check 

The following instruments  should be csed  t o  measure vol tages ,  

c u r r e n t s  and wattages. 

@ Power supply voltage . . . . . Moving-iron type o r  r e c t i f i e r  

type vol tmeter  

Output vol tage  ..... R e c t i f i e r  type voltmeter  ( in-  

s e r t  a CR f i l t e r  as shown below). 
Servo-amplifier 

1 

Min. lSW) 

. f i er  type voltmeter 

Non-polarity capacitor 

@ Output cu r ren t  ..... Moving-iron type 

@ Wattage ..... Electrodynarnometer 

For measurement of  vo l t ages  on c o n t r o l  c i r c u i t  te rminals ,  

use a multimeter. 

When a synchroscope o r  d i g i t a l  vol tmeter  is  used, i ts input  

c u r r e n t  should be smal ler  than  ImA and it should not  be 

grounded . 

9 .3  Cantro l  s i g n a l  waveform check 

To check waveforms of c o n t r o l  s i g n a l s ,  connect a synchro- 

scope t o  p ins  of  connector "CON1" (5046-12A, MOLEX). 

For waveforms on check p ins  and l o c a t i o n  o f  each check pin,  

r e f e r  t o  Table 6 and Fig.  3 respec t ive ly .  



Re me dy 

o Lighten t h e  load.  

o  Use a motor having 

l a r g e r  capac i ty .  

o  Reduce t h e  load  

torque and load  
i n e r t i a  G D ~ .  

o  Change t h e  opera t ion  

p a t t e r n .  

o  Reduce t h e  load  
to rque  and load  ine r -  

t i a  GD*. 

o  Use a motor having 

l a r g e r  capac i ty .  

o  Replace t h e  d e t e c t o r  
( c o n s u l t  t h e  manufact- 
u r e  ) . 

o Connect i n  c o r r e c t  
phase sequence. 

Check 

a m p l i f i e r i s  equipped wi th  surge  

absorber .  
o  Measure motor temperature  r i s e .  

o  Measure t h e  motor i n p u t  c u r r e n t .  

o  Check t h e  l o a d  to rque .  

o  Measure motor temperature  r i s e .  

o  Check t h e  ope ra t i on  p a t t e r n .  

o Check t h e  load .  

o  The d e t e c t o r  (encoder )  i s  defec- 

t i v e  . 

o The motor i s  connected t o  t h e  
se rvo-ampl i f ie r  i n  wrong phase 
sequence. 

Cause 

Ex te rna l  n o i s e  

Excess ive ly  l a r g e  
load  to rque  

Excessively  heavy 

duty 

Too long acce l e r a -  

t i o n  time 

Unstable c o n t r o l  

*Iarm 
1 amp 

OC 

Funct ion 

Overcurrent  
p r o t e c t i o n  

Overload 
p r o t e c t i o n  



Remedy 

o  Properly s e t  speed. 

o  Change s e t t i n g  of 

pzzi']. 
o Change opera t ing  con- 

d i t i o n s  o r  use a  motor 

having l a r g e r  capac i ty .  

o  Prolong a c c e l e r a t i o n  

dece le ra t ion  time, o r  

reduce load torque. 

o  Use a  motor having 

l a r g e r  capac i ty .  

o  See i n d i c a t o r  lamp. 

Check 

o  Speed s e t t i n g  i s  improper, 

o  Speed reference  s i g n a l  vol tage  

i s  not  wi th in  f l O V .  

o  Overshoot i s  excessive.  

o Load causks r o t a t i o n  t o  motor. 

o  Accel .erat ion/decelerat ion time 

o  Other p r o t e c t i v e  funct ion  t r i p s .  

Cause 

nected o r  

shor t - c i r -  

c u i t e d  cable .  

Motor speed i s  

over 115% of 

r a t e d  vol tage .  

Difference i n  

number of  pulses  

between input  

pulses  and feed 

back pulses  is 

more than 4096. 

lamp 

EEX 

Function 

Overspeed 

p ro tec t ion  

Excess e r r o r  



I I ~ l t i t u d e  I Max. lOOOm above s e a  I 
I l ~ i b r a t i o n  I Max. O . 5 G  I 

( 2 ) Se rvo-mo t o r  

I 

Weight 

Note: Value i n  ( ) shows t h a t  f o r  motor equipped w i th  magnetic 
brake.  

2.2 2.4 2.4 I 2.6 

\ - Model - 
Rated ou tpu t  (W) 

Rated to rque  (kg.cm) 

HA-SO103 

100 

3 .25  

HA-SO53 

50 

1.62 

HA-SO203 

200 

6.5 

Rated speed (rpm) 

Permiss ib le  maximum 
speed ( rpm 

Max. torque (kg.cm) 

Power r a t e  (kW/S) 

HA-SO403 

400 

13.0  

3000 

3500 

I n e r t i a  J (kg.cm.s2) 

G D ~  (kg.cm2) 

4.86 

3 . 9 ( 3 . 1 )  

0.066x10-~ 
10.084 x I C - ~ ]  

0.26(0.33) 

19.5 

9 .1(7.0)  

0.45~10-3 
(0.59 x 1 r 3 )  

1.77(2.30) 

3 .0 (3 .8 )  

9.75 

9 .2 (8 .1 ) -  

0.11x10-~ 
(0.128 x 1r3) 

0.44(0 .51 j  

1 .9 (2 .4 )  Weight (kg 

39.0 

13 .6(10 .4)  

I . ~ X I O - ~  
(1.6 x 1 r 3 )  

4 .8 (6 .2 )  

5 .0(6 .2)  1 . 6 2 1  

Arnbien t temperz ture  

k .  

C 1 -  

5: 

0 t o  40°c 

DC24V 

7 

4 .0  

0.018 x 

0.07 

Rated v o l t a g e  (V) 

c a p a c i t y  (w) - 
S t a t i c  f r i c t i o n  
to rque  (kg.cm ) 

8 

9 .0  

0.14 x 

0.53 

h e r -  
t i a  

10 

17 

0.40 x 
10-3 

1 .4  

J (kg.cm.s2) 

G D ~  (kg.cm2) 



Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


