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~~ ~~e c~c~a~n of the iollowina items Detore 

• 

- - - -- .. _.. _.. _­-- ¥~,;.,::..;;w:;~ ... .. t''D ..............~ .... 


(~} 	 ~h~ tr~~~r. ~aahi"~ i~ k.pt in ~ooa condition and 

is w~ll cQupled ~ith the motor and amplifier, and 
if tte wiring, fuse, and grounding have no 
problem. 

(l) 	 Each tar.ad 1s in position and &eourely tightened. 

(4) 	 The (il seal is free from breakage and has the 
slidlnq surface splashed by lubricating oil. 

If any trcuble occurs with repeat to the above items, 
immediately take proper countermeasures. 

If a 	test run is started after an extended shutdown or 
storage, fOllow directions given in 3, "Maintenance 
and Check.' 

• 
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1.1. 2 Servo arnp:,ifier 

Check to H4le H:: 

;1) 	 '!'he !ierllO amplifier is delivered 1n the specified 

typfl No. 

(2) 	 Th.. ""nnection .ma wir ing lead whee lll:e secure~y 

fast""ed with the terminal, or lI<!lcur<!lly inserted 
into the connector • 

• 
(3) 	 The fiignal "alarm output" causes main circuit 

POW'::" supply eO eurn OFF ana if " sequence ie 

utllhlilihed so that the control circuit is turned 
ON ill advance of the main circuit:. 

(4) 	 Power lIoltage is supplied to the serllo amplifier 
at 2(,0 to ~3a v"l0\ and -15%. 

(5) 	 The !ipeed command is set to OV (an input current 

ill ailort-circuited). 

(6) 	 GroufI<3inS ",eats requirements of Grounaing, Class 

3 (91 aunding resistance: 100 n or less). 

If allY faulty point is detected in the above 

chEle~, immediately remedy it. 

- 2 ­
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1.2 	 Test Run Prccedure 

1.1.1 	 Preparaticn for test run 

~o carry cvt 	~ teet r~n, operate the servo motor at 

no-load tc avoid any accident. (Do not couple the 
driven 	machine with the servo motor during a test 
r~n.) 	 If the servo motor has to be subjected to a 

test 	run, with the driven machine coupled with, tor 
any reaeoT, keep the servo motor ready for an 

• 	 emergency stop. Check to make certain that the servo 
motor cau£es no hazard to surrounding persons and 
equipment before starting a teet run. 

(1) Turning 	power ON 

PreJiS the "Power ON" push-button switch to the 
exte~nal sequence circuit, and pOwer supply is 
turned ON. The control ci~ouit is first turned 

ON, ~nd the main oirouit is then turned ON. 

(2) 	 After turning power supply ON, turn the 
'Operation Ready" £i9n81 ON (turn the cont<lct 
ON.). If the Q~rvo motor ana aervo amplifier are 

kept normal, the "Operation Ready Completed" 
signal is output. The dynamic brake circuit in 

the servo amplifier is turned OFF. Thus, the 
m01:.0r is set free, or :et1:. 1n "Servo OFF," 

Note: 	 If the model that processes the operation 
ready signal in the servo amplifier is 
used, turning on the contact is not 
r ..quire<!l. 
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(3) 	 Aftel turn;i.ng the "Operation Ready COlDPleted" 
5i;n.,1 ON", turn the nServo ON" Sisnal ON (contact 

ON). The power circuit in the servo amplifier 
funct.ions. Thull, the motor is Kept ready tQr 
starting (Servo ON state). 

Note' 	 The above step5 (1) to (3) keep the servo 
motor in ·servo lock" state, that is, an 
armature current flows at the current 
1 il1li t value • 

• l.2.2 	 operation 

This serve, system may be Qperated only when signals 
noperatio/, Ready" and "Servo ON" are left turned ON. 

In ..ddttlen, the "external current limit" may prohibit 

the servo system from operation. Therefore, check for 
each currEnt limit to which the input current flOws. 

(1) 	 61owJ,y rai .... the sp".d oOlMlanC! f~om OV. The 

motOI rotates at a speed proportional to a 
c:olMl~nd VQ 1tag e. 

(2) 	 The D,etOt rotates in the normal rotary direction 
at U,e vplUl!~" coromant'! voltoge. "NCl~m..l ~ot..tiQn· 

m&an~ that the motor rotates counterclockwise 
when viewed from the load (driven machine) side. 

Figure 1.1 Direction in which motor runs at normal rotation 
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1.2.3 	 Ch&ck durinq test run 

~urin9 II test t~n, QarQf~llY ch&ek to see if. 

(1) ~he noter gener~tes abnormal vibration. 

(2) The notor is tree from abnormal sound. 

(3) MotOI temperature ~1ses abnormally • 

• If any trcub1e oocurs, follow directions given 
in 4. "Diagnosis ancl '!'roubleshooting." 

2. ADJllSTMENTS 

2.1 Setting Befere Shipment 

The standarc dip Switch, jumper pin, and volume are 5et 

bafore ..hip....mt, as she"n b.. low. 

2.1.1 	 Setting of dip switch (SW2) 

Thi~ switch eets the division ratio of the enQoda. 

signal. ~he standard encoder ~as II division ratio of 
1.1. 	 (5W', 2 to 8, are set to ON.l 

2.1.2 	 Setting of jumper pin 

The jumpel pin enables the operator to select various 
functions by inserting the socket according to his 
purpose. The jumper pins SN 1, 4, and a are of 3-pin 
type. 

- 5 ­

• 




610%509001 N54 P,IO/!5 Job-S45 

Table 2.1 Settin" of standard jumper pins 

)! 
I ;;"mper pin No. i JPl IN J'Fa 
! 
• Short-cirQ,uiting between pill!! I 0 0 0 
• @ an6 .) 

Short-ci~"J i ting between pins - - ­
@ lind :) 

I 

2.1.3 Setti~ of volume 
• 

The volumE: of the servo amplifier has been adjusted to 

an opt1mun value to ensure that load inertia {.iL' "" 
meter ine.tia (JMl. 

Table 2.2 ACljustt'd position of volumes of standard amplifier 

Volume No. VRl VR2 VR4 VR8 I VR7 VR9 lVRlO 
I 

Function 	 AXle 1 Axle 1 •Axle Axle 1 Axle l' Axle 1 'Axle 1 
Speec PI ILoop Zero F/V F/V Current 
scalf time 1911in drift gain zero limit 

constant: 	 adjust­
ment it-------;----t-----j..- ..--.....;----'----+----+----l 

Position of 2/10 2/10 !S/lO .1/10 1/10 2/10 1 10/ 10 
volume on the to to i to to to : for 
scale ,B/10 B/IO 9/10 9/10 8/10 	 user' 5 

adjust- : 
ment 

Volume No. VRll VR12 iVR14 	 VR2D 
: 

Function speec iPI Loop Zero F/V F/V C~rrent 
seal! : time gain drift gain ~ero limit 

constant adjust­
ment 

position of 2/10 !' 2/10 '15/10 1/10 1/10 2/10 110/10 

vol~me on to to to I for
thrto ,to
seale 8/10 II &/10 I 9/10 9/10 SIlO I 	user' ii 

adjust­
ment 

~--~~--~~--~--~ 
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Note 1, Volume scale Note 2: 	 Volumes with marks c::. or 
X in TAble 2.10. are 
sealed. 

2110 

'~ 

• 2.1 Characteristics Set Before Shipment 

The standarc servo motor is set to the following 

eharilct.... isl.ics: bafon. shipment. Therefore, re-adjustment 
at Site is f.ot necessary where the servo motor is operated 

according t(. the standard speeification. 

2 .... 1 Speed cOIMland/revolutions oharlOoteristi".. 

RevolutiO;>I (ff'll) 

Normal roO. Han 

ilOOOr\llll 

·EV 0 ___-,!<:-__-L_... speed eontmand \/'0110"9" 
+foV !betwHn cia and pins G), ill) 

/"----1 'lOOOrplII 

Figure 2.1 ~;peed conunand/revolutions charaoteristics 
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2.2.2 Speed reg\lation 

The speeO re~Ulation 1n maximum revolutiOns (Nm) is 

available in the following fo~mul•• 

..::IN
!1m x. lOO~ ~ 0.015% 


Revclu';ionl {rpm) 


± Nm 1-~-==~=~·:.:::-=:::::::==:CrL LIN• I .~_ 

I..-_________+____....i 'Armat.ure- current 

MaximUM contin~ous 
armatur. curt~t 

;' :l.gur.. 2.::a' Sp",ed regulation 

- 8 ­

• 




mzmool N54 P .lalS5 J.b-345 

2.2.3 Acceleration/deceleration response characteristics 

~here load inertia {J.l {equal to motor inertia-(JM)] is accelerated and decelerat~ to th~ maximum 

revolution speed in response to the step speed command, 

the avatar-oat I <1 NOVI and undershoot i~NUD} are 
limited te 5t or less (~N/Nm x 100). 

Input be~ C'IIl ..nd Q;), ® 
• 1

0
,/ 

Speed ccilMland ~_-_..J 1...- ____);> TUne 

M.sxilllum 
NI:IY ' r."ol.utiuhC 

-Nm 

LJN UO _%..\...---~ Time 

I P 
Kotor. current 1-----.....) 
(II-phase) 

Figure 2.3 Accel,)tation/deeeleration response characteristics 

• 
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~.3.1 Adjustment 	of volume and jumper pin 

::) 	 Prio, to $hiFm~~, tbm ~ervo amplifier i. so 

adjusted as to provide the mated servo motor with 
optimum characteristics. Therefore, ra-adjustment 
is not necessary Where the amplifier is operated 
according to the standard specification • 

• 	 {2l Re-adjustment and/or re-setting may be necessary 
depending on applications and usage. If necessary, 
follow dir~ctions given in Tables 2.10 and 2.11. 
NeVer tOUCh each volume nor each JUmper pin. (No 
r~-adjustmenr is necessary.) 

2.3.2 Dl.islon encoder signal 

TO divide an encoder signal, use the dip switch (SW1, 

2l. Por further information, refer to Specification 
Manual, paragraph "Encoder Signal." Note that the 
encoder signal is divided at a division ratio of 1:1. 

2.4 	 Adjustment Procedure 

Figures 2.4 and 2.5 show the pOSition of the adjusting 

volume, jum;er pin, and waveform observing check 

terminal. Table 2.10 ShOW5 the volume adjustment 


proc~dute. Tabla 2.11 shows the jumper setting 

proced~re, Table 2.12 describes each check terminal. 


Be sure to adjust the volume while observing the waveform 

output by the speCified check termin~l. 


Fi~ure 2.6 shows the wavefo:m of each check terminal where 

the motor is in step response. 

The user shculd never touch the Sanyo's adjusting volume 

(marked X in Table 2.10). 


- 10 ­
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GrQUndlnv te~ln.l 

Ie .. 
VIIlIl 1<# U_nt 

1J1 tl.. 
VR12 constont. . . ­
Vnl(~~~·~l~"______+-J' ~4--+~ 
Vall SIl'i..:l .".1. 

Vll20c:urrftlt. lis',
• 

_ ..__.... - ..............- .. _ .. --" ...... ---....---.......--.. - ....'.........----..........--.....- ........ _ ·_--.........P ......­

t Fo. axl. 11 

....
0:'. 

VR4 	Got. 
'Ie-tO 

va ad usb_"!:. 

RESl!lT 

. Ala•• lamp 
a-• ..,-.nf! tJaZ) 

(Red) 

Axle 2 ala"m 
0lIl' iI'ed) 

Axl. X' ala... 
lalli' I.Rod' 

OCh..,k 
t ..m,\1I&l 

-l 	Connect the shi~ld grounding terz~nal tE) with tbe frame of the 
servo amplifier using tne accessory wire. 

-2 	 The fuse (f) is inoluded in the 5V power line lor the opeieal 
encoder. If thls fuse i$ blown, be sure to ch~k ~h' external 
wiring before r.placlng the blown fuse with a spate tuse. 

l'igure 2.4 Layout of PCB 1'1 
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..I 
I 
! 

n~ 

z'" 
• (> 

.... 
l-g 

,eo ' ~ ~ 

-I~~ ...- ­.. .. 
"" ~ "" :il .,..

:z:; 
0 

'";z; 
tJ 

-'-- VEl 
(For detecting and 

re9~latln9 pewer voltage drop)
7 VRl VR2 

-
~ '" / (p"or' ""uct'1ng "nO

VR2- t"9ulatin9 p""er 
vOl.tage r 1Se) 

Flgure 2.5 Layout of PCB P2 
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Tz!:lle 2. LO Volume adjustm..nt procedure (Pl) 

Iii 
, Volume, 1'10.'1 ~~~st­ Change in 


(functlon) standarc characteristics 


+---------------~------------------~
VR1 iUse these volumes to ilevolutions 

(Ade 1) 
VRll 

(AXle 2)

[speed 

scale] 

• 

VR2 

(Axle 1) 


VR12 

(AXle 2) 

[PI time 

constant) 


VR4 o 
(Axle 1J 

VR14 

(Axle 2) 

[Gail'll 


~________-1_________ 

"IRS o 
(Axle 1) 

VR18 
(~.x1e 2) 
[Zetoo 

adju5t­

men-c] 

change a relationship
between speed command 
voltage and revolu~ 
tiona (rpm).
This relationship is 
adjusted to +6V/IOOO 
rpm ':::'1% for 'ne stan­
dard motor before 
shipment.
Use VR1. 11 for fine 

, 
-sv 

.;Qt
1000 f--.";";::V 
rpill , CCW

T.­

~~rii! 
volta'.!e. 

turning. 
Turn VR1. 11 clock­
wise, and revolu­
tions increas•• 

IUse these volumes to Turn these volumes 
adjust the PI tiroe olookwise. and 
constant .. resistance increases 
The standard motor set while response 
1s adjusted to the is speeded up. 00 
extent that inertia not speed up response 

: \Jr,) is equalizeO i"xcessively. . 
with motor inertia ,,Otherwise, vibration may 
(JM) , with an overs­ ,occur. 

: shoot of 5% or less. 
I 

:ese these volumes to jTurn these volumes 
. adjust the gain of the 'counter-clockwise if 
i sPeed loop. ivibration ooour. 
'Turn the volumes until:The vibration is 
necess;ary response Istabilized. 

speed is available. 00 not turn the VR3 

Turn tn9 volumes clookwis~ ,,~oeccively. 


clOCKwise, and a gain Otherwise, the motor 

tl_i_n_o_t_e_a_s_e__s_.____~ may start vibratinq. 

U5. th. "IRS unti 1 the ' 1I.""lut:;.oI'l'" -­
( llorl1l;ll ) -. 'CI/

rootor may not turn rotation) .' CIi.'
when speed command ,., voltage is av. , .' 

, .•For fine turning, t~rn , , ... (+)
the VRS clockwise, and C.ommandthe motor turns 1n the voltage 

reverse direction. 

Turn it counter-clock­

wise, and the motor in ... , 
 -(l"l!'verse

I the rtormal direction. , .... rotation) 

- 13 ­
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! 	 Adjust-II 	 Change in! Volume. No. jllient Adjusting methodI (functaon) stan(lare i characteristics 

I VR7 i x Dse these volumes to i TlJ1n the volumes 
. (Axle 1) control the gain of :clockwise,and the 

VRl7 the F/V circuit. 'feedback voltage 
(Axle 2) Never touch the increaseS while the 
[F/V 911inl i Ivol~mes which has been motor slows down. 

I i prop..dy adjusted 
ibefore shipment. 

VB!) x lose 	these volumes for I' 
{Axle l.) !fine turnin9 of the 


VRl9 F/V circuit.
• 	
i 

(Axle 2) , Never touch the 

[F/v aero volumes which has been 

llilju!lt- adjuI!>ted befou 

mentj Shipment. 


:VRlO o :Use these volumes to Turn the volumes 
(Axle 1) !adjUsta 1II01:0r current counter-clockwise, anaiVR20 • limi t value when the" the moter current limi t 
(Axle 2) :current limit R input value gets smaller. 
[current signal is turned ON. 
limit] Note that the standard 

VRS is turned all the 
way in the clockwise 
direction 10/10l. 

VR21 I
I 

x The regenerative cir ­ Turn the VR21 clockwise, 
lRe941nera- i cuit (power transis­ and operation voltage
tlv.. ' torl functions at rises. 
operation 395V, DC. 
voltagel Never touch thQ VRi, I

I Which has been proper­

ly adju~ted be!oce : 


,shipment. . 


Caution: 1. VoluNes marked 0' l>.djust dependil'l9 on use condition. 
2. 	 volunes marked.6: A4just onl.y when the motor is con­

ditioned to a special load specifi ­
cation. or has special performance. 

3, 	 Volwles marked X, Never touch these volumes. which 
ace adjusted exclusively by Sanyo. 

- 14 ­
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Table 2.1) Jumper pin setting procedure (P1) 

! i 

I Jumper ISett.i.no Operlltion, C:haracterlstics, and Precautions 
oin No. : standaid Short-circuiting be- !Short-circuiting be­',Fun<:tionJ 

: : tween pin.. Q;) aM ®i t:ween pin.. @ and @ 

51:11 0 The motor turns in The motor turns in 
IAxle 1) the normal direction the reverse direction 

5N4 i in respense to speed in ~e5pon5e to speed 
{Axle 2) 

;
! command voltage command 1I01t4<;1e

[selection , (+VCMDl. (+VCMDl • 
of motor I Note that the stan­
rotary dara motor is set in• i 

directions] i this way.
! The normal direction 

means that the motor 
turns counter-clOck­i i v~.: ........ ~~1,.,. .... _ .... .; ....~... A 
 ~P""-

• 


http:Sett.i.no
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Taple 2. l2 A list of check terminals (Pl) 

I
f or!!r'1!linal Name/
i No. functior 

lSG l5G 
i 

CMDUl -
CM.!JVl. ­

I CMDW1 
! 

­
, 

IUl 	 Axle 1 • U-phasei current 

,Ivl Axle 1 
V-phase 

! 
cur r<i)nt 

IWl 	 Axle 1 
W-phaee 
currentI I

'I'G1 Axle 1 
I Revolu­

tion$ 

i ..dE'!'1 	 Axle 1 
Current 
command 

\TMOl 	 Axle 1 
Speed
monitor 

1I0I01 	 Axle 1 
Current 
lllonitor 

I 
VCMOl 	 Axle 1 

Speed 
command 
voltage 

+5 +5V 

+15V 	 +l5V 

-15V 	 -15V 

+V BUS 

Description 

,Control circ\Jit to ov 
(Axle 1) u-phase current cOl'flllllnd 

(Axle 1) V-pnaSe cur!;.n!:. command 

(Axle 1) W~phase current command 

I • Each phase current is monitored. 

I I~ S.m ....Uf!" m"'.1 No. 
1 

J 	 (iO.9@ ) , 

, 030 050 I 075 I 100 

Feeaback

Ivoltag& 0.33 0.:2 

! 

0.13 0.1 

(V/A) ,
i 

Speed feedDack voltage monitor 

(±3V !l%/lCOO rpm) 


Current commal'\4 voltage (equal to speed

deviation voltage) 


,
Revolution monitor (,:I:3V ,:1:5%/1000 rpm) 

I 
Icurren!:. command voltage monitor 

. (,:I:10V ±20~/maximum continuou~ armature eurrent.) 


,Speed command voltage monitor 
, (j:GV/1000 rpm) 

+5V rower supply monitor 


+15V power supply man1!:.o!: 


-lSV power supply monitor 

'I'Main circuit DC power supply monitor WARNING 
, (IHgh Voltage: Use particular care.) 

- 16 ­
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Terminal I 	Name/ II11 	 DescdpUonNo. 	 function , 

A02 	 Axle 2 i A~phiHie puUe output after frequency 
PC: fu- 'division ISV system si9nal)I 

,i I 
I 	gu.noy 

802 	 d i 111<11 in!! a-pha•• pul•• output after frequencyi 
! output division (5V system signal)

siqnal 
,i CO2 C-phase pulse output after frequency

I dhilllion (5V systom 8ignal) 


02 I Axle 2 tl-ph...... 

Magnetic, pulse

pole input


• 	 sensor (SV 
I 	 input system i 


signal signlll) 

, 	 I I r2V2 	 V-phase Motor 

pulse in 
 rinput normal V2 I I 

, (5V %'ota-
I system Ition tW2! I I r 

! : signal), 

W2 W-phase

puls"


I input I 

, (SV 	 I , Isystem 	;
signal) :[ I 

Noees. 1. 	 oOsetva ene check terminal with a measuring 

device with An input.impecance of 1 Mn or more. 

for example, an oscilloscope. 

2. 	 !.lse 2 common standard of "l5G" for measurement, 
e~cl,din9 terminals "+V aUS~ and "-V BUS." 

3. 	 When observing che check terminal, never allow 
each terminal to come into contact with other 
part., anCi aC!jaeem: terminals. Otherwise, the 
intelnal device may be broken down. 

- 20 ­
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+IlV 

Spe!'d <:OIIIIMnO J jov ov 
waveforM (VOID) ov /-ev I 
Current c.-and 

",a..o!'"... (J:lIOl 


• ::~o~:r~:;;I1"'! 11 R....- __-'n nr--__n~.r__---Jn ,,_ 
(Ill) 0 V \1' U• V V.----­

V-phase 
(IV) oy!Ifl.---·-fu I\r~ 

+3V 
I~----""'\ 

MOtor rev<>luti"n I 
waveform (VMO) --I ....___..... 

ov \\.-:__r 
Figure 2.5 Waveform of check terminal during s~ep response 

(at fo-ioad) 

• 
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3. MAINTENANCE ANt CHECK 

3.1 Servo Motor 

The servo metor requires only least maintenance and 
simplest roc tine checKs, because no wear parts are 
provided. tallow directions ~iven in Table 3.1. 

NotA that T.hl~ 3.1 shows only a general guideline. 
Establish a cheCK interval dependi~ on working 

• 	 environment. work conditions, etc. Never disassemble 
the motor at any time. Note that the optical encoder is 
preciaely acjuated ena coupl~ di~ect1y with the motor. 

If the motor requires disassembling, call Sanyo Oenki. 

Table 3.1 Maintenance and check procedure 

: Maintenance! Ch£ ck Maintenance· and Remarks , check wo~k interval check proc",dure
...-';;"""'';;'''''''';;'''''''--1­
Visual check, Every Clean with ra9s 
cleani~ mor.th or compressed air. 

,'----c------1­
Check for EVEry Carefully touch Make $ure the motor 
vibration and da:. and listen to th~ runs as usual. 
sound critioal part. with no vibration 

or sound increased. 

, Measurement of IDi8connect the If the meas"l'Gd 
insulation motor from the insulation resis­
resistance control panel. tance is 10 M n or 
(motor wi ndi ng s Measure the terM leu, call 
only) m1ne1 tOt insula­ Sanyo Oenki. 

tion resistance 
with a 500V megger. 
Windings exceeding
10 Mn are accepta­
ble. Never connect 
the megger with the 
encode~. 

----~----------~ 
Ov .. rall 20, 000 Re~lace consumable i Call Sanyo Denki. 

, inspection hours or parts and repair 
5 l'earG I the rnoi:;or, as 

• required.I 	 I 

- n ­
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Maintenancel leMck Maintenance ancl Remarkschllek work . interval check procedure 

Replacement of * Every IDisoonnect the i 

oil seal is, 000 I'motor from the ! 


. tours driven machine. i 


* 	This time interval is specified whllre the motor is specified 
to have water-froof and Oil-proof functions. 

3.1 Servo Amplifier 
• 

The servo anplifier requites no special maintenance owing 
to circuit ~arts with high reliability. Wipe the servo 
amplifier clean periodically, and r~-tishten threaas and 

screws, as recessary. That is all. 

When the fuse is blown, replace it with the spare fuse 
which accom~anies the servo amplifier. Keep the spare 
par~Q at USEr's responsibility. 

- n ­
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4. DIAGNOSIS AND T~OUBLESHOOTING 

Shoul~ any trou~le occur during operation, or if the alarm 

indioatins lamp (8-889ment ~Dl lishtG and th. motor stops, 

tafer to Tablas 4.1, 4.2, and 4.3 and follow directions for 
diagnosis and troubleshooting. When interrupting only the 
main circuit: power supply in response to the "alarm signal, II 
etc_, he sure to turn the ipee~ command to ·ov,- and turn ON 
the main circuit power supply. "operation relildy· and "servo 
ON" signals before relltlilrtin9 the motor_ This prevents 

• hazard at a restlilrt • 

If trouble is not solved for all your efforts, immediately 
call Sanyo Denki. 

4.1 Servo Motor 

Follow directions given in Tabla 4.1 for troubl. with tha 
servo motor. 

Table 4.1 CaUl!lt, of trouble and troubleshooting procedure 

1 Troubleshoot.ing
T~ouhle Cause I Action 

p~oc"<1 ... " .. 

The motlll: ... Loo".nIQ Check th", · Ti9hten the•
will not connection tightening part. loosened part. 
start. 

• The motor · Try to start the If the motor•
ill QVer- motor at no~loaQ. starts, reduce 
rOaded. the load or 

replace ~he motor 
I with another motor

I 1 with II larger 
; I , 

i 
capacity. 

.. Faulty I. Try to start the l- It the motor will 

I motor ! motor at no-load. not start, replace 
r it. 

I 

.* ErroM,oull · Check the wiring. · Correct the wiring. 


exter'ial 

widrv; 
 I 
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t 	 i 
T.;:)ubl~shooting1, 'l'rollole Cause 	 Actioni 	

! 
procedurei 

The motor!. * ri!ll.llt~ , Check the motot • Correct the faulty 

rune: , oonnection and enooder fer pa%"t. 

unstably. connections. , 
 ! 

The motor • Higher · Check to sell if · Reduce ambient 
is over- ambient ambient tempera- templlrature to 
heated. ! temper< ture I ture is 4C·C or 40"C or less. 

! less. 

The motor I· Try to start: t:ne' Reduce ttl" loa.:l· is Ol1eI- I motor at no-load. · or replace the 
lOaded. motor ~itll' another• 	 motor with a 

larger capacity. 

• 	The motor • Check whether the • Wipe the motor 
is 50i3 ed motor is free surface clean. 
on the from soil on the 
sUJ:'facl" !!Iurfa"e. 

. 

Abnormal ImpropEr · Check set screws · lie-tighten set 
sound 	 · instal- for looseness. screws. 
occur!!. :LAt.ion · Check the ooupling · Align the ooupling, 

for misalignment and make it i:>alanc­
ana' "nb.. l.lnoe ed as required. 

I· FAulty I • Check for Gound • Replace the motor. 

I bearins ! and Vibration (Call Sanyo Denki.) 
generated from I
the bearing and 
adjacent po"t:ion. 

· 	Vii:>rati on Check the moving Have contact ~ith· 	 · from tbe part of the dT iven i the machine 
driven maohine for depo- manufaoturer. i
machin~' sited foreign I ! 

matter, breakage, 
etc. , 

Th. brakei • Oi&conr,ect- · Check the brake Replace tile motor. 
(option) I ad buLe coil for conti- · (Have contact with 
will not: I ooil nuity ullin<;J a Sanyo OenltL) 
open. tester. , 

'l'he brake ·* Wo::n · Turn the motor · Replace the motor. 
workS un- frict;,on ::;haft, w1t;' powe:: (Have QO~~ ..ct with 
satisfac- plate to the brake Sanyo Oenki.) 
tor 1ly. t:urned 01"1', to 

meilsu.e a shaft 
frictiQn torque. It 

CAUTION: 	 Be sure to turn power supply OFF before starting 
mllintnnance and checks. 
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4.2 Servo Amplifier 

4.• 2.1 Diagnosis with a-segment LED 

When the alarm indicating lamp (S-segment LED! lights, 
follow directions given in Table 4.2. To reset an 
Alarm, press the RESET (RST) push-button on the PCB of 
the servo a~plifier or short-circuit pin 7 ot eNl with 
pin a. When i::he "CPt! Trouble" lall!p li9htlil, 01'10'0 turn 
control power supply OFF, and turn it ON once again to 

• reset the alarm . 

If the fuse ot the pea is blown, be ~ure to check the 

wiring befote replacing the fuse with a spare fuse. 
Erroneous wiring or short-circuited external wiring 
would be responsible. 


Table 4.~ D1agn05is with LED 


Indication I TimE of liON" 

I' turnEd ON if 
[] only control 

! POWfll! supply
(OC) is t~rned ON. 

Ol/ercurrent. 
· Turned ON wilen 

main powqr 5UP-, 
ply lS turned i 
ON ar,d then the iI ·Opelation

• R....al'" lamp is
1 turnHl. ON. 

I · 	TurnEd ON when 
the •Servo ON" 
lamp is turned 
ON. 

· The ~ICB (cir· , 
: 

cui!: protector
does not trip i 

Cause 

• 	Faulty PCB 

• 	Faulty main 
circuit 
transistor 

• 	Faulty main 
circuit 
transistor 

. 	l'aUlty current 
feedback 
circuit 

I Countermel'ls1.1res 

· 	Replace the 
SIHI/O 

amplifier. I 
j 

· 	Replace the 
servo 
llll!plifier. 

• 	Replace the 

servo 

amplifier. 


I 
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I, 	 I!ruHcat.ion TimE 	 of ·ON" Cause Countermeasures 

, TurnEd ON when 
the "Servo ON"

I ~=mp is turned 

~I' 	MCB ,150 trips. 

I. Turn.,a ON when
I, the n,otor 
) st'HI,s ana 

• 	 stop!> . 

, 	 TUrmid ON if 
only control 
powel' supply 
is tHrn..CI ON. 

• 	 Turnl>d ON 
whil!! the motor 
is running. 

• The 	notor turns 
but tloes not 
gene::ate the 
expe.:tea 
torqlle. The 
HOL" . lamp t.urns 
ON a::ter the 
motO: runs for 
some time. 

· 	 Turn!d ON even 
if t,le motor 
nms at less 
than the 
continucus 
torcpe. 

" 	 Defeotive • Replace the 
motor lIIOtor 
groundil19 

• 	 Faulty mllin • Replace the 
circuit servo 
transistor amplifier. 

• 	 Faulty current • Replace t.he 
Hlllit 	circuit servo 

amplifier, 

!. Faulty PCa • 	Replace the 
""'I've 
amplifier. 

, The motor , Review the 

turns at a load. 

lOIle! of about 

120% or more 

of the conti~ 


!luaus torque 

(overloaded). : 


• The 	 hold brakel. Excite the 
is in brake before 
operation. 

! 

use. 

• ErroneouS 	wir- • Correct the 
ins in the wiring. 
motor circ::uit. 

• 	Disconnection 

of one out. ot 

3 phases (U. I 

v, .!InC! W) of 

motor main 

circu1t 

wiring. 


• 	faulty control • Replace the 
circuit 	 servo 

amplifie~ • 

• 
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Indication TilliE of 'ON" CaUSE! Countermeasures 

W 
Turn. d ON if Faulty i. Replace the

I, • 

only control temperature I servo 
powel supply senSor or ampliUe•• 

(OM) is t.rned ON. l'CS 
Heat si.nk 
overheat Tu.nEd ON Defective :Replace the 

whilE the cooling fan servo 
motot is amplifier.
running. I 
TurnEd ON even I. Temperature Redllce t.,m­
if tte motor i . rises to 55"C pe:r:ature to 

• 	 runs at less or more arollnd 5S·C or less. 
than the con­ the servo 
tinue us torque. amplifier. 

i 

I 
'. Only the servo I. Replace the
I amplifier ae.r:vO 

becomes abnor- amplifier. 
mally hot. 

I Thll nlotor runs 	 • The motor runs' Review the 
I, • at tte continu- at a torque Load. 

OU5 I,argue or about 110' or 
' 

more. 	 mo:r:1! of the 
COntinuous 
torque. II 

iCD 1. Turnl,d ON if • Faulty PCB ,. Replace the 
ronly control 	 sarllo 

(CBl POWEll supply · Faulty MCEl amplifier. 
Circuit is t.rned ON. 
protector
OFF MCa loircuit· prot.N=torl does !not trip.

I 

i 

i · Mea trips when ' . Faul ty thyr is-I. Replaoe the 

main power tor: diode in servo 
supp;,y is main circuit amplifier. 
turm,c:! ON. 

• 	Mea trips when • Fllu~ty tran- . ReplaclI the 
the 'Operation sistor module servo 
Readrll lamp in main amplifier. 
turn;; ON after circuit 
main supply is 
turn"d ON. II 	 I 
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L -1 1i ~nQ. cat on 'rime of DON" Cause CounterllHllBSUteS 

Mea trips when. Faulty motor • Replace the 
the naervo ON" insulation meter. 
lamp is turned 
ON. .. Faulty tran­ Replace the 

sistor in main! servo 
circuit amplifier. 

Daf.."t:1v411 CQJ: r ..ct; the 
connection wiring. 

het:"'....n t;he 

motor and 

ampliU...,


• 
1. MCB tl'ips after • Faulty motor I. Replace the 
I the motor runs insulation motor. 
! t"or lIome time. 

, Faulty MC!I · Replace the 
I, · servoI ! amplifier.I 

!• Turned ON if l'au.lty PC!I Rapliice the 
[]] only control · · servo 

power supply amplifier. 
reV) is turned ON. 

Faulty 
regenera~ Turned ON for · Input power · Reduce power 
;;iv.. "orne 1dm.. aft.li voltage is vol ta<;e to thE! 
circuit I" main power too high. specified 

,! liupply is voltage or 
i turned ON. · Input power less. 

voltage wave-· 
form is , 
dilit,n:tetl. I 

I 
I .. !'aulty · Replace the 

regenerative servo 
transistor: amplifier" 

I· Faulty PCB I 
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I!nti icat:1on I Time of ·ON" 	 [ COllntGlrmeasures 

I 	 Turned on Load il'lertill • Rec:luee 10aC!I• 
while the motor is too'large. inertia eo

I is running. 	 the specified 
value or less. 

Faulty Replace the 
reqenerative serVO 
transist.or amplifier. 

• 	nefectiVG 
regenerative 
resistor 

• 
i, Faulty PCB 

• 	Defective ~epl~c.. t.he 
regenerative resenerative 
resist.or resistor. 
installed 
lIeparately 

TUtnEd ON if auIty pca Rep1ace the· 	F ·· . only control 	 servo II pOweX supply 	 amplifier. 
is 	t~rned ON. Ii , 	 Ied 

J 
• 	 Turnl!d ON while · Improperly ae-adjust I 

the /lotor is adjusted spee9 · VR1, O. 
runr.i!ll:l. scale volume 

(Wl, 0): 

, 	 Command speed Modify the 
is too high. · conmllu'Id to th.. 
(120\ of specified speed 
maximum or Ie.!!", 

I 	
revolutions) 

· 	Faulty PCll • Replace the 
servo 
alllPlifier • i

I 	
I 

Faulty encoder , Replace the• of 	motor motor. 

· Faulty encoder · Correot the 
!siqnal wir in\! wiring. 

to motor 

• 
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I I 	 I ! , Indication Time of "ON" Cause I Countermeasures 

, 'l'urne3 ON when · Input: power , Reduoe power 
ill contr~l power SUPply is supply voltage

supply is 160V or less. to the specifi ­
(PEl turne:! ON. ed voltaqe or 

!'ower 	 ! . Input power les$, 
supply 	

I 
supply i:s 

trc)I:1ble 	 265V or more. 
I 	 i Faulty PCEI • Replace theI • 

sGrvoI 	 amplifier • 

• 	 Input voltaee · Reduce power I. T."., ON
while the motor · regll.lation is lIupply voltage 
is running. too large to the specifi ­! IllIOV or less, eel voltage 0< 

, 
265V or more) • less. 

Turned ON when Erroneous · Check thel rn · control power · wiring between wiring before 
supply is PG and servo replacing thei

(DE) turned ON. amplifier fuse with iii 

Sensor spare fuse. 
error I • The fuse (F) !

• Life of fuse I 
of PCB Pl is 

i blown. · Faulty encoder Replace the 
of motor · motor. 

'1'u r ne d ON when !' /lulty encode r ReplaOe thel · control power · of motor · motor. 
supply is 
turned ON. • :Srroneou5 Correct the 

widng between · \lirin9~ 
• 	'rhe fuse (FI PG and servo 

of PCB 1'l is amplifier, and 
normll. I..disconnected " 	 i 

!'. Replace the• 	Faulty PCB 
!!Ieeva 

\ amplifier. 

• 
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/ 
• 

(MPE)
Main 
circuit 
power 
Voltage 
drop 

. 	!Xl 
(FP) 

Main power 
source 
faulty 
phase 

I 	 • R"a:taQ!I!' I!he 
servo 
amplifier.I· TurnEd ON when • Faulty PCBI contzc:ll power ,. R.place theI SUpply is 	 servo 

1::........ <1 QII. 
 amplifi.er • 

I· Tu;-nfd ON after I.
maln power 19wE&ovf~~~ge . ilid~~a 00I supply is I PI?J..)' "Ort=a911I 1;UrnE1l Olf anI) i~~~r DC or ~8 iB!~~iSCMi~1· then the i' less.- ­
nO~ola~aAn r-~~~~~~~~~~~--~~~~I Read)" lamp I Faulty thyr:!.s- • Replace the 
turn,. ON. Ii' tor diode in servo 

main circuit amplifier. 

• 	 TurnEd on • Improperly I. Correct the 
",hilE the motor t19htened ",irinq. 

is nnning. input terminall 


• 	Faulty PCB 1. Replaoe the 
eervo 

i 	 amplifier.
! 

I 
. . Turn!Ie ON when ,. Faulty PCS j. Replace the 

contlol power . servoI IlUPP:,~ is . ! amplifier.
I turnt: ON. i 

• TurnE·d ON when • The. 3-phase • Turn power i 
main pewer power supply supply norlllal. i 
supp:.y is llic II: s a pha Sft • 
turm.d ON. 

• 	 Improperly ,. Correct the 
tightened wiring.
input terminal ii 

- 32 ­

• 


http:amplifi.er


6302509001 


Time of ·01'" CountermeasuresiIndication I i Caulie 

I ~ !. Turned ON when I. Faulty PCB Replace the 
control po"'er ,servol2J ! Sllpply is amplifier. 

IS]!;) 
I turned ON. 

Overrun 
Turned ON when The motor Adjust accord­
the 'SerVo ON" oscillates ing to 4.2.2. 
lamp tux:-ns ON. (vibrates). !

If imposdble,
replace tM 
servo 
amplifier •• 
Iteplace the 
motor. 

!I 
. Turned ON when Erroneous w1x:-- Correct the· · spetlc command 11'19 to or Wiring. 

is g.1""n. 
I 

disconnection­ [
" from motor 

I 
Erroneous· 
encoder si9nal Iwiring to or idisconnection 

i from motor 

: . The ';ot dotl!! Control power ChecK input0 * 
I · not Jiqht when 5 Ll&jlY power supply. 

conti 01 power ( r , @ ) I,
(CPtJE) supply is does not ,I

CPU enor turnEd ON. function. , 

II : . 5V power CheCK PCl! P2· voltage drops for fuse iFl) • 
j 

! to 4.5V or 
I less. Replace the· servo 

amplifier.II 

• 
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• 1 
Iln(li(:!1 tion Time ot 'ON" I Cause Countermeasures 
! ­

II 	 CPO error Once turn·j' 	 control power 
! • 	 hulty PCB OFF. ,
1 

· If an euor 
occurs once 
again

I 	 · l!.eplace the 
servo 
amplifier .I 

• D • The oot lights
when CPO is - ­

! normal. I 

• 	 If the S-seq"ent LED is kept t~rned OFF, with (:ontrol 
power supply ( © , © ) working, the following troUble is 
probable. 

(11 The fuse (Pl) of PCB is blown, 
(2) 'CPU error detection" circuit functions. 
(3) A display (:1rcuit device is faulty." 
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