DC SERVO UNIT

MAINTENANCE MANUAL



¢ No part of this manual may be reproduced in any form.
e The appearance and specifications of this product are subject to change without notice.

The products in this manual are controlled based on Japan’s “Foreign Exchange and
Foreign Trade Law”. The export from Japan may be subject to an export license by the
government of Japan.

Further, re-export to another country may be subject to the license of the government of
the country from where the product is re-exported. Furthermore, the product may also be
controlled by re-export regulations of the United States government.

Should you wish to export or re-export these products, please contact FANUC for advice.

In this manual, we endeavor to include all pertinent matters.

There are, however, a very large number of operations that must not or cannot be
performed, and if the manual contained them all, it would be enormous in volume.

It is, therefore, requested to assume that any operations that are not explicitly described as
being possible are "not possible".




Section 1

This manual is applied to the 2-phase controlled (single phase-full
wave) DC Serve Unit,

Section 2

This manual is applied to the 6-phase controlled (3 phase-full wave
DC Servo Unit type A06B-6035-B005~007. :

Section 3

This manual is applied to the 6-phase controlled {3 phase-full
wave) DC Servo Unit with the Velocity Control Unit type A06B-
6035-H313~8 which drives DC motors model 0,5, 10, 20 or 30.

This manual is applied to the 6-phase controlled (3 phase-

full wave) DC Servo Unit with the Velocity Control Unit type
AQ06B-6035-H295~ 6, which drives DC motors model 40, 50, 60
or 60H.
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SECTION 1






2.1

General

This maintenance manual describes the procedure to be
followed for the handling and maintenance of the GETTYS. FANUC
DC Servo Unit.

“A) When installing the NC system, connect the servo unit and

motor as instructed in "Connection of Servo Unit and Motor'.
After connecting them, proceed to set the servo unit as
instructed in "Setting After I nstallation'',

The above steps will make the GETTYS. FANUC DC Servo Unit
ready for operation.

B) Conduct Periodical check-up as instructed in ""Periodical
Maintenance''.

C) In Case of trouble, take the steps indicated in "Steps in Case of
Trouble'.

Connection of Servo Unit and Motor { For Special-purpose model)

This section describes the procedure for extending feedback
signal cables and power cables for motor drive between the servo
unit and motor.

In a closed loop, incorrect connection would bring the system
into an oscillatory state which may cause damage to the servo unit
and motor. Make sure of proper connection.

Connection for resolver system
For a DC motor with a built-in resolver, either the regular

or reverse connection should be made according to the direction of
motor rotation as indicated in Fig.2.1 and Fig. 2. 2.



Servo Unit side
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5 [A1Al L C '
6 Jain] ||on K21
T117 Taza ]87
o ‘ | 87 .Ji\sz: ' , R.Ed - U
’ A white"
M4 screw . Black v
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K31
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Fig.2.1

Regular connection
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A eleclplelr Regular connection (NC "+" move command)
TSB|TSA DSB|DSA [DCA
Connector G/H|J|K|LI|M
21 DCB{S S |RSA|RSB
N|IP|[R|[S |T
OH1 |oH2 Reverse connection (NC "-" move command)
5 |A2A
6 {AZB
T1
7|AIA
8 tA1B
Fig.2.2 Reverse connection Fig.2,3 Direction of motor
rotation
2,2 Connection for Inductosyn

For the Inductosyn, either the regular or reverse connection
should be made according to the direction of motor rotation as
indicated in Fig.2.4 and 2.5.
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Connector
21

A B c D E F 5(A2A
TCB | TSA DSB [DSA | DCA 6(A2B
G | H J K L | M Tl | 7]|AlA
DCB|S S [RSA!RSB [+15|—15 8|AlB
N P R 8 T
P B OHI |OH2 |M 8
Fig.2.5 Reverse connection
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2.3

Terminal Positions and Cable Routes

A’ rear view of the servo unit specially designed for the NC
device is provided hnthefﬁgure below. Be careful not to confuse
the shaft of the motor power. o

Motor power
terminal

Cable route

Front

Back

Extend the cables
through the duct.

Cable duct

T

Power input
terminal

Addi-
tional
L M N
. 200 126I 200 200 126
| ’Tl T1 T1 Tl
C 111 Ilil
i SE— L N LY

58.9

1152.5

eedback
signal terminal

ditional

370

T

Fig, 2.7
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2.4 Maintenance area

The minimum required space to be secured for smooth
maintenance is shown in Fig. 2. 8.

a4 S

700

Main unit

/ Additional
‘cabinet

B = v

700 . 700

Magnetics @&
cabinet o
Py

’ £

11

Screw (M5) for
fixing
sice plate

|

Y

-H- 652 -

850

SSSSRNR R RN NN

Fig.2.8
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3.

1

Setting After Installation (For special-purpose model)

A closed-loop FANUC NC servo unit requires partial change
in setting according to input power supply voltage and input frequen-
cy (50/60Hz).

Setting according to input power supply voltage

Set the input taps of the power transformers according to
input power supply voltage. '

Power transformers for the servo unit and for control are
provided. One power transformer for the servo unit is provided
for each axis. Conduct the setting in respect of all the axes.

As the taps of the power transformers are not visible from
the front, follow the procedure shown in Fig.3.1. When the setting
is over, fix all disassembled items back in their original positions.

ooon/

/L

fi
I

/ ‘Power
— —
Power ‘ transformer
For control Fuse for servo
transformer unit

(1) Remove the six (2) Remove the (3) Set the taps

screws and three screws of the power
remove the cover. and remove transformer for

the plate on : the servo unit
which fuses and the one
are provided. for control.

Fig. 3.1



1)

Setting tap of transformer for servo unit

Make the connections specified in Table 3-1,

Make the connections at terminals of the power transforme
and tighten them securely.

Cover the terminals fully with the furnished cap for insulation.

Table 3.1 Tap setting

Connection points for transformer
Type Input Cable with Cable with Transformer
voltage(V)] red tape black tape tap
For use 200+10% 2 1
in Japan 220 " 3 1
200 13, 23 11, 21
220 " 15, 25 11, 21
For use 230 " 16, 26 11, 21
in other 240 M 17, 27 11, 21
countr- 380 Y 22 11 12, 21
ies 415 " 24 11 ‘ 14, 21
440 " 25 11 15, 21
460 " 26 11 16, 21
480 " 27 11 17, 21
550 " . 28 11 18, 21




For use in countries other

that Japan
11 21 iB
6 5 5
18 28 5B

For use

qu - | 7 _ iln Japan

1 7B
| | ; ‘
3 5B
, d
0g  275V.
2y 240V | l |‘
230v/]|
26 || <40V
a5 o220V | —O 7B
207.5V 20V
24
23 “200v]}! O 74 4 ;
(22 o9V !
=]l
. ov | ov
in 27s5v. Il ov -, 220y, | 12QOV ”
lo
118 uov)] © 3 22V A
|. 17 230V I Red tape 5 200V 1 |j ,
\ 15 ..o——|l I ov
‘ 12 2987-5v|, | o 4
Red tape L_13 2003 I[[[120Y sp | |
|12 01999 : L40Vy Black tape | ov][j}|120v .
140V
Black tape |_11 o 0VlJ| I © 5B

Fir.3.2 Power transformer for servo unit



2) Setting tap of power transformer for control

Make the connections specified in Table 3. 2.

Make the connections at terminal below fuse F1. Tighten
them securely.

Cover the terminals of the power transformer fully with the
furnished cap for insulation.

Table 3.2
Type Input Connection at terminal
Voltage (V) below fuse F1
For use in 200 +10% 200P
Japan 220 " 220P
200 " 200P
220 " 220P
230 " 230P
For use in 240 " 240P
other 380 " 380P
countries 415 415P
440 " 440P
460 460P
480 " 480P
55p " 550P




For use in countries _ . For use in Japan
other than Japan

0P ' q? : Qf ' ?
< - ' 1155
550p 1158 220P
d |

T

_ ‘ .

550P 1158

1008

220PF 1155

1005
O

—O0
0s O Top . Bottom

F2 op
—0~0 O— 0

: To Bottom
;-:2 o 0P P 3l

[

|

|

I

[

| O—
[ . Fl 200P
| | 3
{

|

|

|

|

Fig.3.3 DPower transformer for control

3,2 Setting according to input power supply frequency
Set the dither and gain of the thyristor firing circuit of the
speed control unit according to input power supply frequency, 50

or 60Hz=z,

One control speed unit is provided for each axis. GConduct
similar setting for all the axes.

Black and red tapes are attached to the thyristor firing
circuits to indicate they are for 50Hz. And 60Hz respectively.

1-14



These circuits, when used at the specified frequency, do not
require the setting described above.

Prior to setting

1) Connect to the NC device the feedback signal cable from the
DC motor,

2) For the power cable for the DO motor, remove terminals T1
5 and 6 of the speed control unit. Then bring them back in
their original positions.

3) As the setting is to be conducted with the DC motor in inactive
state, the table may be lowered by its own weight when the
NC device is turned ON, Before conducting the setting, fix
the table so that it will not lower.

Velocity control unit

Thyristor
firing circuit
T1

Tape designating
Q1S /500r60Hz

@ R | /l/

"o i 0

I}

Fig.3.4 Rear view of
speed control
unit

Fig. 3.5 Front view of NC

3.2.1 Setting dither

1) Tools required for setting
=D k
Oscilloscope 1 —
Small alligator clip 2 —10cm —



Setting procedure

a) Set the NC device and servo
unit ON,

b) Short CH7 and CIIil2, and
CH4 and CHI12 of the thyristor
firing circuit with the clip.

c) Set the pulse width of CHIIl at
1,000 #s with variable
resistor RV7 when the frequen-
cy is 50Hz and at 830 #s when
the frequency is 60Hz.
After the setting, remove the
clip.

d) Short CH6 and CH12, and
CH5 and CHIZ2 of the thyristor
igniting circuit by using the
clip.

¢)  Set the pulse width of CHII at
1,000 #s with variable

resistor RV8 when the frequen--

cy is 50Hz and at 830 #s with
the frequency is 60Hz.

After the setting, remove
the dip.

3.2.2 BSetting gain

1)

Tool required for setting
Oscilloscope 1

Setting procecure

a) Set the NC device and
servo unit ON,
b) Feed a "+'" move

command from the control
panel so that CIIl1 of the
thyristor circuit.is set

at +lv.

- {Ground)

O CH1 2(1—2)

CHil

=
<
(= +)

Fig.3.6

Thyristor

firing
circuit

Table 3-3 Setting level

Power supply |Pulse width
frequency of CHI1
50H=z 1,000 us
60Hz 830 us
{Ground}
O CHI2(P-2)
| |
CH1
o
R6
&8
RV1
Fig.3.7 Thyristor

firing circuit




The number of command
pulse varies with the
gear ratio, The number
of pulses at the level of
10 # pulses is 100,

Adjust variable resistor
RVI1 at the point marked
" {1 EP" of R6 of the

thyristor igniting circuit.

Set it at +0.7v when the
frequency is 50Hz and at
tlv when the frequency is
60Hz.

Power
supply

Voltage
setting at

frequency! point "

when +lv is

applied to CHI1

H

50H= +0.7v

60H =z -1, Ov

Table 3-4

How To Use Zero Position Shift Function (For special-purpose
model)

detector (resolver or Inductosyn) of the DC motor.

Zero return in a closed-loop FANUC NC device is effected
by the grid system for stopping at a grid point of the position

The zero position shift function can move the mechanical
stoppage point by electrically shifting the grid point.

Setting procedure

a)

return and set the dial in zero position.

for the NC device OFF and set the switch at 0 to 3 for zero
return again.

Set the switch in Fig.4.2 at 0, set the control panel for zero

If the setting range on the dial is too narrow, turn the power

If the position is outside the setting range of the switch, change
the dog position,



Fig. 4-1 Fig. 4-2
Setting range for zero Positions of switch and dial
position shift

Zero return at ''+'" move command 2 or 3 axes

—p Direction of table- 42
movement
v |
P 2 —
Grid point ' : N [m
MIN MAX Mg &N

on dial

gy
Setting ; 1

Stoppage point
of machine

. 3 . ‘
Setting on swifch
. Dial

Zero return at ""-'"" move command

> Direction of table

movement
DEC | l

— 2mm ——~ K N

P

Grid point l ! I__E?/N @/L

MIN MAX & T Q)
— @,\B ©| L

. N

Stoppage point SEt:l[_"? -— N

of machine on da

Open the front door and look
at printed circuit board.

Setting on switch 0 1 2 3



Zero position adjustment

For a system without a circuit for zero position shift function
(optional) , a zero position adjustment can be made by rotating the
stator of the resoclver,

Make a zero position adjustment as follows,

1} Turn the power ON for zero return.

2) Remove the motor cover {2 Mb bolts with a hexagonal hole)
3) Loosen the screws for the pawl fixing the resolver.

4) Retating the stator of the resolver will move the machine.

Fix the resolver at the time the machine reaches a specifie
position (zero position) .

5) Check if the deceleration dog is in proper position,

Note: If the screw mentioned in 3) above is excessively loosened
until it falls off, the machine will start moving abruptly.
Loosen the screw carefully.

Steps in Case of Trouble { For special-purpose model)

The following three lamps to indicate the state of the DC
servo unit are provided on the display panel of the NC device.

(1) READY Indicates that both the NC device and DC servo
unit are ready.

(2) ALARM OH Indicates that either the NC device or servo unit
is overheated.

(3) ALARM SV Indicates that the DC servo unit is in alarm
state.

The remedies in the following cases will be described here.
(1} READY does not light,
(2) ALARM OH lights.
(3) ALARM SV lights.

The operator should take the remedial steps indicated by a

circled number. If its cause is not found out after these steps,
please contact Fujitsu FANUC,



READY Lamp does not Light

Step

Item

Check point

Remedy

Is the servo alarm

~lamp lighted?

Refer to 5. 3.

YES
I—
NO
-
7
@ Is any phase of the Check the Check the power
AC input voltage voltages at the supply side.
lacking? AC input
' terminals shown
in Fig.5.1.
3 Has the AC input Check the Replace the
blown out? voltages fuse.
(AC200/220v)
among the output
ends of fuses
3 to 10.

4 Has the input fuse Check the voltages
of the speed control between the output
unit blown out? end of fuses 12 and

‘ 13, 15 and 16, 13 and
19 and 21 and 22.
(AC240v)

5 Has the +24v fuse of Check the voltages |Eliminate the cause
the speed control at the output ends and replace the fuse.
unit blown out? of fuses 23, 26, 29

and 32 shown in Fig|
5.9. (DG 24v)

6 Is AC 115v applied Check the voltages |Check the NC power
to T2 of the speed at T2 (1) and (2) supply circuit.
control unit? shown in Fig, 5.7.

7 Is the VELOCITY Check the voltages |Check the cable

READY signal ON
for the position
control unit?

at J9-A8 shown in
Fig.5.2 and 5. 3.
(VELOCITY READY
at Ov)

between the speed
control unit and
position control u
unit inside the speed/

position control unit,




Step [tem Check point Rer'n‘edy
8 Is SERVO READY from | Check the volta,ge_s' Check the interior
the position control at J7-ADB in Fig. 5.2 | of the position
unit ON? and 5, 3, . control unit,
(SERVO READY
at +5v)
9 Check the NC device Refer to the maintenance manual
side. of the NC device.
5.2 Overheat lamp lights
Step Item Check point Remedy

Is the DC motor
overheated?

ﬂNO

Check the

“temperature of the

surface of the DC
motor. (Ove%heat
at approx, 80 C or
higher level)

Turn the power
‘OFF to cool the
DC motor.

NS
Is the overheated cable
from the DC motor
disconnected?

Check the cable
between the DC

motor and servo
unit,

Connect the
cable securely.

3 Is the overheat signal Check the voltage Check the input
ON for the position at J1-AlQ shown in cable in the servo
control unit? Fig.b.2 and 5.3, unit.

(Overheat at +20v)

4 [s the overheat signal Check the voltage at | Check the interior
from the position J7-B15 shown in Fig.| of the position
control unit? 5.2 and 5. 3. control unit.

(Overheat at 0 v)
5 Check the NC device Refer to the maintenance

side,

manual of the NC device,

Table 5.2
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Servo alarm lamp lights

The servo alarm lamp lights inside the servo unit in the
following cases,

1) Excessive error
2) Lowered level
3) Overload

If the content of the error register reaches 8,000 pulses
(each converted into | in length), the servo alarm lamp lights.

If the sine wave input from the position detector (resolver,
Inductosyn) is at 3v or lower, this alarm lamp lights.

If an excessive current flows through the DC motor to
activate the thermal relay in the speed control unit, the alarm
lamp lights.,
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1} Excessive error lamp lights

Step

Item

YES

Check point

Remedy

Is the power cable of

the DC motor disconnect-

)
ed? ]_[NO

[t

Check the power
cable of the DC
‘motor.

Connect the cable
securely.

~7
Is the table of the
machine braked?

Check the clutch
of the machine,

Check the clutch,
magnetics panel,
etc.

Has the fuse of the speed
contreol unit blown out?

For the L axis,
check the voltage
between the output
ends of fuses 14 and

(AC 240v)

Check the voltage
between the output
ends of fuses 15 and
16.. (AC 24v)
Check the voltage
at the output end of
Fuse 29. (DC 24v)
Check the voltage
at the output end of
fuse 30. (DC 15v)
Check the voltage
at the output end of
fuse 31, (DC 15v)

15 shown in Fig.5.1.

Eliminate the
cause of fuse
blow-out and
replace the fuse.

Is the speed control
unit out of order?

Check the wave-
form between
terminals of the
thermal relay of
the speed control
unit shown in Fig.
5.4. The wave-
form shown below
must be attained
between terminals

Replace or repair
the printed circuit
board of the speed
control unit.
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Step

Item

Check point -

Remedy

when the machine
is moved at low spee.
5my OF’
|- more

Appror. 10ms

Is the DA converter
of the position control
unit in order?

‘in Fig.5.2 and 5, 3.
- Disconnect the power
cable of the DC

‘pulses are applied to

* This, however, is

‘different levels, the

Check the voltages

at J9-A5 (L axis),
J9-B3 (M axis) and
J9-A2 (N axis) shown

motor to prevent its

rotation. The voltage
at the terminal should
be +1.25v when +1, 000

the error register
for position control,

the value when the
gear ratio is 1:5,
If this ratio is at

voltage is inversely
proportional to the
gear ratio.

Replace or repair
the printed circuit
board of the posi-
tion control unit.

Do feedback pulses
return to the error
register of the
position control
unit?

- machine, applying
+1, 000 pulses (I in
“length) from the NC

Check the amount
of movement of the

device.

If feedback pulses
are normal, the
machine moves lmm
and stops. In case
of trouble, it moves
until an excesgsive
error is detected,

Replace or repair
the printed circuit
board of the
position contrel k
unit.

Check if the gear
of the resolver of
the DC motor is
loosened,
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Step

Item

Check point

Remedy

7 Is the NC device out Refer to the maintenance manual of
of order with high- the NC device,
frequency pulses emitted?
2) Alarm lamp for lowered level light.
Table 5-4
Step Item Check point Remedy

Is any feedback signal
cannon connector from
the DC motor discon-
nected?

NO YES

M —>

Check the feedback
signal cannon con-
nectors shown in
Fig.2.7.

Connect the con~
nector securely.

Is any feedbacMable
from the DC motor

Check the feedback
cables from the DC

Connect the cable
securely,

broken? motor,

3 Is the feedback signal Check the levels of Check the feedback
from the resolver the sine waves of cables in the servo
applied to the position CH6L to CH6B shown| unit,
control unit? in Fig.5.2 and 5. 3. .

_ Examine or replace
A level of 3v or ey
-p the position control
higher is normal, printed circuit board.
4 Is the circuit for Check the Al6B-01604 Repair or replace

detecting a lowered
level inside the
position control unit
out of order?

0540 to 0543 circuit
for detecting a
lowered level shown
in Fig.5.2 and 5. 3.
The level is lowered
when comparator
C41 (15), L axis,
C41 (02), M axis,
and C41 {03) N axis
are at 5v,

the printed circuit
board of the position
control unit,




3) Overload lamp lights

Table 5-5

Step

Item

Check point

Remedy

Is the axis torque of
the machine abnormally
great? NO YES

Check the clutch
and others of
\> the machine.

Replace the
brake.

N

Is continuous heavy
cutting parformed?

Refer to the over-
load duty
Characteristics
of the DC motor,

3 Is the overload signal Check the level Check the cable
to the position at J9-All shown between the speed
control unit ON? in Fig.5.2 and 5. 3, and position

Over travel at control units,
+20v

4 Is the receiver for Check the Al6B- ‘Repair or replace

overload inside the
position control unit
out of order?

0160-0540 to 0543
receiver shown in
Fig.5.2 and 5. 3.
Overload when
receiver D41 ( 30)
is at +5v,

the printed
circuit board of
the position
control unit.
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Arrangement of fuses

Front view

Rear view

DLEN B G ry | @ I Eg E3 FH3 Fﬁ
@l @l @l | @ Fﬁ Fﬂz@ Fﬁ .FDZ Fb Fﬁ Fﬂl ﬁ2®
onl enl enl |@ ny ®%2 @ETD2 @ ®DT:2]
12 12 12 12
F1 F2 F3 F4F5 F6 F7 F8 FI F10
D D D D D D D D D D /__AC input terminal
06]6]010]0/01010.0] R
Fig.5.,1
Note 1, B =— Input end
Output end
Note 2. For a description of the fuses, refer to

Table 4, 6.




Description of fuses

Table 5-

6

Fuse No.

Use

Location

Line
voltage

FANUC
specification No.

Remarks

Input fuse of

AC200/220V

A60L~0001-0036#PC1-15

15A

NC device proper

Input fuse of
servo unit .
L axis

#PC1-30

30A

Input fuse of
servo unit
M axis

Input fuse of
servo unit
N axis

Input fuse of
servo unit
B axis

11 12

Speed control
unit L axis

ACl20V

13

Speed control
unit L axis

AC240V

A60L.-0001-0039#A-1

1A

14 15

Speed control
unit M axis.

ACl20V

A60L-0001-0036#PC1-30

30A

16

Speed control
unit M axis

AC240V

AH0L -0001-0039#A-1

1A

17 18

Speed control
unit N axis

ACl20V

A60L-0001-0036#PC1-30

30A

19

Speed control
unit N axis

AC240V

A60L-0001-0039#A-1

1A

20 21

Speed control
unit B axis

ACl20V

A60L.-0001-0036#A-1

30A

22

Speed control
unit B axis

AC240V

A60L-0001-0039#A-1

1A
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Use

Fuse No, Line FANUC

Location voltage specification No. Remarks

23 Speed control + 24V A60L-0001-0041#R3A 0.3A
unit L. axis

24 Speed control + 15V i n
unit L axis

25 Speed control - 15 . "
unit L. axis

26 Speed control + 24V " "
unit M axis

27 Speed control + 15V " "
unit M axis

28 Speed control - 15V " n
unit M axis

29 Speed control + 24V " "
unit N axis

30 Speed control + 15V n "
unit N axis

31 Speed control - 15V " "
unit N axis

32 Speed control + 24V " i
unit B axis

33 Speed control + 15V " "
unit B axis

34 Speed control - 15V H H

unit B axis

Note 1.  The positions of fuses 1 to 34 are shown in Fig.5.1.




Positions of alarm lamps (2 or 3 axes)

Excessive error alarm
for N axis

Excessive error alarm_
for M axis

Excessive error alarm _. _
for L axis

Alarm for lowered
resolver level for L axis

Alarm for lowered
resolver level for M adxis

®®®

Alarm for lowered
resolver level for N axis

Overload alarm common to

L, M and N axis \ '

The overload liq

display position

for each axis is Shelf as viewed from that side

shown in Fig. 4-4, where printed circuit board is
provided.

Al6B-0160-0540-3

L B AR

FALMN =
EALMM =

EALML =
J9

LAL

LAM

Fig.5.2 LAN
OL

VY T 10




Positions of alarm lamps (4 axes)

Excessive

alarm for

Excessive
alarm for

Alarm for
level for

Alarm for
level for

Overload alarm common

error
M axis

error
L axis

lowered resolver

L axis

lowered resolver

M axis

to L and M

Excessive error alarm
for B axis

Excessive error alarm
for N axis

Alarym for lowered

level for

Alarm for lowered

level for

N axis

B axis

to N and B axis

The overload display
position for each
axis is shown in

Fig. 4-4.

Fig,

5.3

=
e

Overlecad alarm common

nerye

®
nim.

8®

i ] B fh

" Shelf as viewed from that side

where printed circuit board is
provided.

Al6B-0160-0540-1

J7
EALMM )
[
EALML b=
1
J9
LAL o
LAM |
OL -




Overload display positions

//Speed control unit
—

Addi- .
tional L M N -~

d Overload display
o0y 0y U

Thermal relay

Rear view

= Release button

If an excessive current flows through
the DC motor, the point indicated by
the mark '"¢='" appears white.

Fig.5.4
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5.4

Replacing parts of feedback section

Replace parts of the feedback section as shown in Fig.5.5.

Replacing flexible coupling

1)

Loosen the screw of clamp 1.
(M3 bolt with a hexagonal hole)

Remove the bolts for fixing the plate.

(M4 bolt with a hexagonal hole)

Remove from the motor the tachometer generator
and resolver together with the plate,

Loosen the drag screw for fixing the flexible coupling.
Provide a gap of approx. 2mm between the screw head
and washer and hit the screw head with a hammer to
remove the tapered nut. Now the flexible ‘coupling can
be removed. |

Replacing spur gear and pinion

1)

2)

3)

The gear can be removed by hoosening clamps 2 and
3 in state 1-2) above.

Fix the spur gear so as to provide a gap of approx.
lmm from the plate.

Fix the pinion, placing its surface onto surface A of
the spur gear.

Provide engagement for the pinion, setting the two gears
fully off the neutral point and then bringing them one
pitch back.
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Connector
21

Connection of Servo Unit and Motor { For general-purpose model)

This section describes the procedure for extending feed-
back signal cables and power cables for motor drive between
the servo unit and motor,

In a closed loop, incorrect connection would bring the
system into an oscillatory state which may cause damage to the
servo unit and motor. Make sure of proper connection.

Connection for resolver system
For a DC motor with a built-in resolver, either the regular

or reverse connection should be made according to the direction
of motor rotation as indicated in Fig. 6.1 and Fig. 6. 2,

Servo Unit side ARed . TsA M3 screw
MS 3108B 20-29P ()white! ' TSB a 1la 2ka 3brLiorLZ
MS 3057-12A — Yiito A ‘TSA|TSB{S S |OH1|OH2
_Tl’whitei[ DSB R I[R 2] 1[s 2[s 3]s 4
Y \Greepa DCA RSA [RSD DSA [DpcB|Des
MS 3102A 20-29S (Jwhitel] pcp :
L VA ¥ J
1 A Red o RSA M4 screw
[ Jwhitel) RSB A 1]a 1]A 2[A 2
e —— ==V
A Violep  OH1 A1AAIB|A2A(A2B
A|[B{C|D|E|F ( Jwhitel} om2
TSA|TSB|  |DSA|DSB ncm\ sst—>———
ol i lk[Lln]y K1 j"—__l
DCB|S S|RSA|RSB
EAERERE Red AlA
OH1|OH2 white AlB DC motor

" Black AZA
Green AZB

5 JA1A :
6 (AIB & K21
T1[7 [a2a y
8 AzB/ Red U
white v
M4 screw Black
W
Green G
G U
v v & K31
w|w / 87
G| G
M5 screw /

Fig. 6.1 Regular connection
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TSB|TSA DEB | DSA |DCA
Connector GIH|T]K|L|M
21 DCB|S S [R$A RSB

OH1 [OH2
5 [AZA
1 6 1A2B
7 |AlA
B |A1B

Fig. 6.2 Reverse connection

Connection for Inductosyn

Regular connection (NC '+" move command)

Reverse connection (NC "-" move command)

Fig. 6.3 Direction of motor
rotation

For the Inductosyn, either the regular or reverse connection
"should be made according to the direction of motor rotation as
indicated in Fig. 6.4 and 6.5. ‘
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A B C D E F 5[A2A
TCB | TSA DSB | DSA | DCA 6|A2B
connector LG 1 H |4 K L |M TL {7]a1a
21 DCB|S S |RSA |RSB |+15]|-15 T
N|lp [rRls |1
P S OH1 |OHZ |M s

Fig.6.5 Reverse connection

6.3 Terminal Positions and Cable Routes
A rear view of the servo unit specially designed for the NC

device is provided in the figure below.
Be careful not to confuse the shaft of the motor power,
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Motor -power
terminal

Cable route

Front

L

[ fef]

Back

Extend the cables
through the duct.

Cable duct

Addi-
tional
L M N
2o 126 00 2po 126
_ J |
\%\\\ hl T1 T1 Tl
[ ] 1 L_1_:]
% } C L-—L AY \
Q\‘_‘-“- \7____‘_\\__
7 i i [Ta]
o~
Y
—
-
eedback
98-9|kignal terminal
D
L1
| | | | | LaMaY
Power input L = 4 T
terminal I ’ | N EAdditionall
T W 23, 24
[ ] | =
|l P
i : )
B e —
T I 1

Fig.6.7
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6.4

Connection Cables

Standard FANUC cables are recommended an connection
cables, but other cables meeting the requirements shown in the
column titled "Other cable' in Table 6.1 below.

Table 6.1
Use Name Siandard FANUC cable Other cable
Signal cable Kl MS3108B 20-29P Polyethy -

for DC servo
motor
{For resolver)

Clamp
MS 3057-12A

5-pair shielde
cable (0.3mm")
" A66L-0001-0031

S

f

lene or
vinyl =
shield
Polyethy-
lene or
vinyl
Stranded wire
Fig. 3 of 0. 3mm? or
more

Power cable
for DC servo
motor

K21

K24

Crimp-style terminal
T5.5-4

Designation

Breakdown voltage:
AC240V or higher

‘ /@0;‘6";{(% Conductog*:
O } Red ul| 3.5mm" or more
©) \@Biock w
Vinyl cabtyre cable ©6reenS
4-core JIS 3312
45/0.32 3.5mm
K31| Round crimp-style
K32| terminal T2-6
Power cable Designation | Breakdown voltage:
for servo i }3) marke | AGC550v or higher
: © © Red U
unit
© © White v
6KvA or less ©/ ! glack"é’ Conductor:
: reen

Vinyl cabtyre
cable 4-core
JIS 3312
37/0.26

1. 9mm2‘ or more
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Use Name Standard FANUC cable Other cable
K31l | Round crimp-style .
K32 | terminal T5.5-6 Designafion | B akedown voltage:
Power cable © | ® ;“ereu ACB550v or higher
for servo © © e L
) ® © White v | Conductor: 3, bmm
unit © ! © Black W or more
9KvA or less Green G
Vinyle cabtyre
cable 4-core
JIS G3312
45/0.32
K31 | Round crimp-style
K32 | terminal T5.5-6 Breakdown
Power cable Dec;sfigvl;lﬂgion voltage: AC550v
for servo ® marke or higher
i i /Red U 2
unit © © 2
12KVvA or © ; © white v | Conductor: 5. 6mm
less ©) Black W or more
Vinyle cabtyre Green G
cable 4-core
JIS C3312
K31 | Round crimp-style
K32 | terminal T8-6 Designation | Breakdown
Power cable of wire voltage: AC550v
©
for servo ® t Red U or higher
unit S _ White V Cond ;
LOKvA or © } Black w | Conductor: 7. 9mm
less Green G or more
. Cabtyre cable
4-core
JIS C3312
50/0,45
Inductosyn Polyethylene
slider cable K7 oo : T or vinyl
) . Shield
2-pair shielded
cable (0.5mm?) Polyethylene
A66L-D001-0032 or vinyl
Stranded wire of
0. Smm? or more
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Use Name Standard FANUC cable Other cable
K10
Cable for ~ 4 I
Inductosyn - ! ﬂ
preamplifier ' "
2-pair shielded
cable (0. 5rnrn2)
A661.-0001-0032
K13 | __ }
Inductosyn = 3
scale cable "
l-pair shieldecél
cable (0.5mm")
FN454-7
PBCS 2w-20/0.18
Signal cable K4 MS 3108B 20-29P Polyethylene

for DC servo

motor

(For Inducto-

syn)

Clamp
MS3057-12A

2-pair shielde;l
cable (0.5mm")
A661.-0001-0032

T

1

Polyethylene
or vinyl

Stranded wire of
0. 3rnm2 or more

For types of standard FANUC power cable are available.

Select a suitable cable meeting the total need for those axes in
respect of which rapid traverse speed is to be effected simultane-
ously, calculating the sum by applying a rate of 3KvA per axis for
the Model 10 DC servo motor and a rate of 5KvA per axis for the
Models 20 and 30 DC servo motors,
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6.5 Maintenance area

The minimum required space to be secured for smooth
maintenance is shown in Fig. 6.8.

TV 7T 7T 777777

700

‘' Main unit

AN

Magnetics
cabinet

/// Additional
//cabinet

-3
=]
L=

700

Screw (M5) for
fixing
sice plate

1

/

%+ . +

850

%i\\ _
,4,,”\
AR IR

Front

ASSNNRARN NN NN NN N NN NN
SOOI NN

LIS SIS

N
N\
N\

Fig. 6.8
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Setting After Installation ( For general-purpose model)

A closed-loop FANUC NC servo unit requires partial change
in setting according to input power supply voltage and input frequency
(50/60Hz). :

Setting according to input power supply voltage

Set the input trans of the powei' transformers according to
input power supply voltage.

The power transformer for the servo unit is provided for
each axis. Condust the setting in respect of all the axes.

Power transformer

Fig.7.1
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Setting tap of transformer for servo unit

Make the connections specified in Table 7-1.

Make the connections at terminals of the power transformer

and tighten them securely.
Cover the terminals fully with the furnished cap for

insulation.
Table 7-1 Tap setting
Connection points for transformer
Type Input Cable with Cable with Transformer
voltage (V) | red tape black tape tap
For use 200 +10% 2
in Japan|220 3 |
200 13, 23 11, 21
220 15, 25 11, 2l
230 " 16, 26 11, 21
For use | 240 " 17, 27 11, 21 .
in other | 380 " 22 11 12, 21
countr- {415 " 24 11 14, 21
ies 440 " 25 11 15, 21
460 " 26 11 16, 21
480 27 11 17, 21
550 " 28 11 18, 21




For use in countries
otherthan.Japan

11 21
18 28

/B
§
5B

[}

275V.
g 21V
27 240V |
2309 7B
26 )
2% o0 | 140vO
12
2% 20;633 | oV 74
—23 gy
C 22 |
- : | 6
0 oV
r21 o || L=
l
' ov 4
18 275V.I O
17 hovl|;
- 30V
16 o—|l
15 Lo
| 114 %T;“
Black tape il 200V 120y 24
o doov]f|||Uiraov X
Black tape L"l OOV' {

Fig.7.2

For usein Japan

"Red tape

Red tape

7B
5B

220V,
%

200v
O—

ov

Power transformer for servo unit
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Setting tap of power transformer for control

Make the connections specified in Table 7-2.

Make the connections at terminals below fuse F1. Tighten
them securely.

Cover the terminals of the power transformer fully with the
furnished cap for insulation.

Table 7-2
Type Input Connection at terminal
voltage (V) below fuse Fl
For use in 200 +10% 200P
Japan 220 " 220P
200 200P
220 " 220P
230 " 230F
For use in 240 " 240P
other 380 " 380PFP
countries 415 415P
440 440P
460 " 460P
480 " 480FP
550 " 550P

1-47



For use in countries
other than Japan

0P 0S
S §
550P 1158

i

550P 1153
480P

460P
440P
415P

380P

1008

240P 0S

230P
220P

Fi 200P
F2, o 0P

For use in Japan

-

220P 1158

O | O

200Q°P | 10058

Fl Og ‘ .
Top Bottom i
|
|
I

F2 0P 1 0S

— O )

Top Bottom

gl |

Fig.7.3 Power transformer for control

7.2 _Setting according to input power supply frequency

Set the dither and gain of the thyristor firing circuit of the
speed control unit according to input power supply {requency,

50 or 60Hz.

One control speed unit is provided for each axis.
Conduct similar setting for all the axes.

Black and red tapes are attached to the thyristor firing
circuits to indicate they are for 50Hz and 60Hz respectively,
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These circuits, when used at the specified frequency, do not
require the setting described above.

Prior to setting

1) Connect to the NC device the feedback signal cable from the
DC motor.

2.) For the power cable for the DC motor, remove terminals
5 and 6 of the speed control unit, Then bring them back in
their original position.

3) As the setting is to be conducted with the DC motor in
inactive state, the table may be lowered by its own weight
when the NC device is turned ON. Before conducting the
setting, fix the table so that it will not lower.

Speed control unit

Thyristor
firing circuit

Tape designating
50 or 60 Hz

Fig.7.4 Rear view of
speed control
unit

Fig.7.5 Front view of NC

7.2.1 Setting dither

1) Tools required for setting
Synchroscope 1
Small alligator clip 2 =D -

——10cm ——



Setting procedure

a) Set the NC device and servo

unit ON,

b) Short CH7 and CHI12, and
CH4 and CHI12 of the

thyristor igniting circuit with

the clip.

c) Set the pulse width of CHIL
at 1,000 g s with variable
resistor RV7 when the
frequency is 50Hz and at

830 #s when the frequency is

60Hz.
After the setting, remove
the clip.

d) Short CH6 and CHI12, and
CH5 and CHI1Z2 of the
thyristor firing circuit by
using the clip.

e) Set the pulse width of CHII
at 1,000 as with variable
resistor RV8 when the
frequency is 50Hz and at
830 #s when the freduency
is 60Hz. After the setting,
remove clip,

7.2.2 Setting gain

1)

Tool required for setting
Oscilloscope 1
Setting procedure

a)  Set the NC device ahd
servo unit ON,

b) Feed a '"+'" move

command from the control
panel so that CHI of the
thyristor circuit is set

" at +lv.

1-50

O CH12(P-2)
L A |
CH1
o)
R6
&9
RV1
Fig.7.6 Thyristor
firing circuit
Table 7-3 Setting level
Power supply | Pulse width
frequency of CHI1
50Hz=z 1,000 us
60Hz 830 us
(Ground)
O CH1 2(P-2)
l J
CH6
%Hl] fe}
CH4
I&S RvV7 ©
CH7Y ohs
o O
Fig.7.7 Thyristor

firing circuit



1

The number of command
pulses varies with the
gear ratio, The number
of pulses at the level of

10 x pulses is 100, Table 7-4

c) Adjust variable resistor Power Voltage
RV1 at the point marked supply setting at
" <33 EP" of R6 of the frequency | point
thyristor firing circuit. when +1lv is
Set it at +0.7v when the applied to CIHI1
frequency is 50Hz a.nd. 50Hz 0. 7v
at +lv when frequency is
60Hz, . 60Hz -1,0v

How to Use Zero Position Shift Function (For general-purpose model)

Zero return in a closed-loop FANUC NC device is effected
by the grid system for stopping at a grid point of the position
detector (resolver or Inductosyn) of the DC motor,

The zero position shift function can move the mechanical
stoppage point by electrically shifting the grid point.

Setting procedure

a) Set the switch in Fig.8.2 at 0, set the control panel for zero
return and set the dial in zero position.

b) If the setting range on the dial is t00 narrow, turn the power
for the NC device OFF and set the switch at 0 to 3 for zero

return again,

c) If the position is outside the setting range of the switch,
change the dog position.



Fig.8.1

Setting range for zero
position shift

DEC'—J_ﬂ l

" 2un —1
, |

Grid point
MIN MAX
Al
Setting
Stoppage point =—"lon dial

of machine

—g—ll
: 3 2 1 0

Satting on-switch
Zero return at "-" move command

Direction of table
movement

peg [

i —
Grid point | |
MIN MAX
Stoppage point Seﬂ_mg —_—
of machine on dia)

Settlng on switch 0 1 2 3

Fig,8.2

Positions of switch and
dial

2/or 3 axes

4 2
N (o
M= N
L @l
/@L

- —7
Switch

Dial

4 axes

7 54 21

~

N
Z ®
A

[ i8]

%

Open the front door and look
at printed circuilt board.



9. Steps in Case of Trouble ( For general-purpose model)

The following three lamps to indicate the state of the DC
servo unit are provided on the display panel of the NC device.

(1) READY Indicates that both the NC device and DC
servo unit are ready.

(2) ALARM OH Indicates that either the NC device or servo
unit is overheated,

(3) ALARM SV Indicates that the DC servo unit is in alarm
state.

The remedies in the following cases will be described here,
(1) READY does not light,

(2) ALARM OH lights,
(3) ALARM SV lights.

The operatbr should take the remedial steps indicated by a
circled number. If its cause is not found out after these steps,
please contact Fujitsu FANUC,

9.1 READY Lamp does not Light
Step Item Check point Remedy
@ Is the servo alarm Refer to 5. 3.

lamp lighted,

YES
NO —
[
~ -

@ Is any phase of the Check the Check the power
AC input voltage voltages at the supply side,
lacking? AC input terminals

shown in Fig. 9.1,
3 Has the AC input Check the voltages Replace the fuse.
blown out? (AC200/220v)

among the output
ends of fuses
3 to 10.
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Step

Item

Check point

Remedy

4 Has the input fuse Check the voltages
of the speed control | between the output
unit blown out? ends of fuses 12 and

13, 15 and 14, 13 and 19
and 21 and 22,
(AC 240v)

5 'Has the +24v fuse of | Check the voltages Eliminate the
the speed control at the output ends cause and replace
unit blown out? of fuses 23, 26 the fuse.

' ' 29 and 32 shown in
Fig.9.9.
(DC 24v)

6 Is AC 115v applied Check the voltages Check.the NC
to T2 of the speed at T2(1) and (2) power supply
control unit? shown in Fig.9.7. circuit.

7 Is the VELOCITY Check the voltages Check the cable
READY signal ON at J9-A3 shown in between the speed
for the position Fig.9.2 and 9. 3, ~ control unit and
control unit? (VELOCITY READY position control

at 0v) unit inside the
speed/position
control unit.

8 Is SERVO READY Check the voltage at Check the interior
from the position JT-AB in Fig. 9.2 of the position
control unit ON? and 9, 3. control unit,

' (SERVO READY at '
+5v} '

9 Check the NC device | Refer to the maintenance manual of
side. the NC device. ' '

9.2 Overheat lamp lights
Table 9-2
Step Item Check point Remedy

Is the DC motor
overheated?

Check the temperature
of the surface of the

DC motor,

(Overheat at approx.
80°C or highter level)

Turn the power
OFF to cool the DC
motor.
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Step

Item

Check point

Remedy

Is the overheated
cable from the DC
motor disconnected?

Checlk the cable
between the DC motor
and servo unit,

Connect the cable
securely.

3 Is the overheat Check the voltage at Check the input
signal ON for the J1-Al0 shown in Fig. cable in the servo
position control unit?| 9.2 and 9.3 unit.

(Overheat'at +20v)

4 Is the overheat Check the voltage Check the interior
signal from the at J7-Bl5 shown of the position
position control in Fig. 9.2 and 9. 3. control unit.
unit? (Overheat at 0v)

5 Check the NC device |Refer to the maintenance manual of
side, the NC device.

9.3 Servo alarm lamp lights

The servo alarm lamp lights inside the servo unit in the

following cases,

1) Excessive error

2) Lowered level

3) Overload

If the content of the error register reaches 8,000 pulses
(each converted into 1, in length), the servo alarm lamp lights.

If the sine wave input from the position detector

(resolver, Inductosyn) is at 3v

lights.

P-pP

or lower, this alarm lamp

If an excessive current flows through the DC motor to
activate the thermal relay in the speed contrel unit, the alarm

lamp lights,
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Step

Item

Check point

Remedy

Is the power cable of
the DC motor discon
nected? YES

11

NO —

Check the power
cable of the DC
motor

Connect the cable
securely .

Is the table of the
- machine braked?

Check the clutch
of the machine.

Check the clutch,
magnetics panel,
etc.

Has the fuse of the
speed control unit
blown out?

 Check the \}oltage

For the L axis,
check the voltage
between the output
ends of fuses 14 and
15 shown in Fig. 9. 1.
(AC 240v)

between the output
ends of fuses 15 and
16.

(AC 240v)

Check the voltage
at the output end
of fuse 29,

(DC 24v)

Check the voltage
at the output end
of fuse 30.

(DC 15v)

Check the voltage
at the output end
of fuse 31,

(DC 15v)

Eliminate the
cause of fuse blow-
out and replace the
fuse,

Is the speed control
« unit out of order?

Check the waveform
between terminals of
the thermal relay of
the speed control unit
shown in Fig.9.4.
The waveform shown
below must be at-
tained between termi-
nals when the machine
is moved at low speed

5mv or more
_ :/ }

the

Replace or repair

printed circuit

board of the speed
control unit.




Step

Item

Check point

Is the DA converter
of the position
control unit in order?

Check the voltages
at J9-A5 (L axis),
J9-B3(M axis)} and
J9-A2(N axis) shown
in Fig. 9.2 and 9. 3,
Disconnect the power
cable of the DC
motor to prevent

its rotation., The
voltage at the termi-
nal should be +1,25v
when +1, 000 pulses
are applied to the
error register for
position control.
This, however, is
the value when the
gear ratio is 1:5,

If this ratio is at
different levels, the
voltage is inversely
proportional to the
gear ratio.

Replace or repair
the printed circuit
board of the position
control unit.

Do feedback pulses
refurn to the error
register of the
position control
unit?

Check the amount of
movement of the
machine, applying
+1, 000 pulses (1

in, length) from the
NC device. If feed-
back pulses are
normal, the machine
moves lmm and stops
In case of trouble,

it moves until an
excessive error is
detected.

Replace or repair
the printed circuit
board of the position
control unit, Check
if the gear of the
resolver of the DC
motor is loosened,

Is the NC device out
of order with high-
frequency pulses
ernitted?

Refer to the maintenance manual of

the NC device,




2) Alarm lamp for lowered level lights

Table 9.4

Step

Item

Check point

Remedy

Is any feedback signal
cannon connector from
the DC motor YES

disce ?
isconnected uQN

=

Check the feedback
signal cannon
connectors shown

in Fig.6,7.

Connect the
connector securely.

Is any feedback cable
from the DC motor
broken?

Check the feedback
cables from the

. DC motor.

Connect the cable
securely.

- Check the levels

3 Is the feedback signal Check the feedback
from the resolver of the sins waves of |cables in the servo
applied to the position CH6L to CH6B shown |unit, _
control unit? in Fig.9.2 and 9. 3A |[Examine or replace

level of 3v_ or the position control
higher is normal. Ez:;tde.d cireut

4 Is the circuit for Check the A 16B- Repair or replace

detecting a lowered
level inside the
position control unit
out of order?

0160-0540 to 0543
circuit for dete-

cting a lowered

level shown in Fig,
9.2 and 9. 3.

The level is lowered
when comparator

C41 (15) , L axis, C41
(02) » M axis, and C4l
(03) N axis are at 5v.

the printed circuit
board of the position
control unit.




3) Overload lamp lights

Table 9.5

Step

Item

Check point

Remedy

Is the axis torque of

the machine abnormally

great? NO
J1L YES

Check the clutch
and others of the
machine

Replace the brake,

Is continuous heavy
cutting performed?

Refer to the over-
load duty
characteristics of
the DC motor,

3 Is the overload signal Check the level at Check the cable
to the position control J9-All shown in between the speed
unit ON? Fig.9.2 and 9. 3, and position control
Over travel at +20v | units,
4 is the receiver for Check the Al6B- Repair or replace

overload inside the
position control
unit out of order?

0160-0540 to 0543
receiver shown in
Fig.9.2 and 9. 3.
Overload when
receiver D41 (30)
is at +5v,

the printed circuit
board of the position
control unit,




Arrangement of fuses

Front view

Rear view

®F)] @F)] @ F3ﬂ @ F3] an, E3 FHB Fﬁ
qu @qu ® an_ ® FZU Fl1 F2 F1 F2 F1 F2 Fl F2
jiejpoe | pg®|pne
onl enl eml |emp | |0 O ©B|° W
12 12 12 12
F1F2 F3F4F5F6 F7 F8 FIF10
D B g DD D D D D u /_AC input termi'nal
OCOOOOC DD e
Fig.9.1
Note 1 - Input end
—=— OQutput end
Note 2
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For a description of the fuses,
refer to Table 9. 6.



Description of fuses

Table 9.6

Fuse No.

Use

Location

Line _
voltage

FANUC

specification No.

Remarks

Input fuse of

NC device proper

AC200/220V

A60L,-0001-0036#PC1-15

15A

Input fuse of
servo unit
L axis

Input fuse of
servo unit
M axis

 Input fuse of

servo unit
N axis

Input fuse of
Servo unit
B axis

11 12

Speed control
unit I, axis

ACl120V

13

Speed control
unit L axis

AC240V

A60L-0001-0039#A-1

1A

14 15

Speed control
unit M axis

ACl20V

A60L-0001-0036#PC1-30

30A

16

Speed control
Unit M axis

AC240V

A60L-0001-0039#A-1

1A

17 18

Speed control
unit N axis

ACl20v

A60L-0001-0036#PC1-30

30A

19

Speed control
unit N axis

AC240V

A60L-0001-0039#A-1

1A

20 21

Speed control
unit B axis

AClz20V

A60L-0001-0036#PC1-30

30A
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9}
Fuse No. AN FANUC
Location Line
voltage specification No. Remarks

22 Speed control AC240V A60L-0001-0039#A-1 1A
unit B axis '

23 Speed control + 24V A60L-0001-0041#R3A 0.3A
unit I, axis

24 Speed control
unit L. axis + 15V " "

25 Speed control - 15V " "
unit L axis

26 Speed control + 24V " "
unit M axis

27 Speed control + 15V " "
unit M axis

28 Speed control - 15V " "
unit M axis

29 Speed control + 24V " "

30 Speed control + 15V " "
unit N axis

31 Speed control - 15V " "
unit N axis

32 Speed control + 24V " "
unit B axis

33 Speed control + 15V " "
unit B axis

34 Speed control - 15V " "
unit B axis

Note 1 The positions of fuses 1 to 34 are shown in Fig. 9, 1.
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Positions of alarm lamps (2 or 3 axes)

Excessive error alarm
for N axis

Excessive error alarm

for M axis

Excessive error alarm
- for L axis F
Alarm for lowered |
resolver level for L axis

: : O

Alarm for lowered [
resolver level for M axis

Alarm for lowered

resolver level for N axis

Overload alarm common .to

L, M and N axis \

_

1

@ed
==

%

The overload

display position

for each axis is Shelf as viewed from that side
shown in Fig. 4-4,., where printed circuit board is

provided.

Al6B-0160-0540-3

Fig. 9.2

21

BEE

=

-—
O
[
=)
J9[:|
b

[}

[ 3

[
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Positions of alarm lamps (4 axes)

Excessive error

alarm for M axis

Excessive error

alarm for L axis

Alarm for lowered resolver

level for L axis

Alarm for lowered resolver
level for M axis

Overload alarm common

to L and M

Excessive error alarm
for B axis

o

o

L

Excessive error alarm
for N axis Cd

Alarm for lowered resclver
level for N axis

Alarm for lowered resolver

level for B axis

)

Overload alarm common T'_"]

]——.nﬁ./

12|

|

to N and B axis

The overload display Shelf as viewed from that side

position for each
axis is shown in provided.

where printed c¢ircuit board is

Fig. 4-4.

A16B-0160-0540

1

EALM

EALM

S

N\ 2N}

J7

LAL b=
LAM P

OL

-




Overload display positions

Speed control unit

Addi- Thermal relay
tional L M N

o

QOverload display

Rear view

:D Release button
If an excessive current flows through

the DC motor, the point indicated by
the mark "Q:l" appears white.

Fig. 9.4
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9.4 Replacing parts of feedback section

. Replace parts of the feedback section as shown in

Fig. 9 . 5 »
1. Replacing flexible coupling
1) Loosen the screw of clamp 1,

(M3 bolt with a hexagonal hole)

2) Remove the bolt for fixing the plate.
(M4 bolt with a hexagonal hole)
Remove from the motor the tachometer generator and
resolver together with the plate,

3) Loosen the drag screw for fixing the flexible
coupling. Provide a gap of approx. Zmm between
the screw head and washer and hit the screw head
with a hammer to remove the tapered nut,

Now the flexible coupling can be removed.

2. Replacing spur gear and pinion

1) The gear can be removed by loosening clamps 2 and
3 in state 1-2) above.

2) Fix the spur gear so as to provide a gap of approx.
lmm from the plate.

3) Fix the pinion, placing its surface onto surface A
of the spur gear.

4) Provide engagement for the pinion, setting the two
gears fully off the neutral point and then bringing them
one pitch back.
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10.

10.

1

Periodical Maintenance (Common to Special-and general-purpose

models)
Checking brush

Periodically check and replace the brush as instructed
below.

1) Check-up interval
Once a year for general machine tools (lathe, milling
machine, machining center, etc.)
Every two months for items with a high acceleration/
deceleration frequency.

2)  Time to replace brush

Replace the brush when it is found worn to a length of 6mm
or less,

3} Replacing procedure

Replace the brush as indicated in Fig.10.1,

Brush ]
Length of \'.'_ =
brush o

NES

N
N

\

/ Y
\\Brush cap

Remove the brush cap (screwed) and draw out the brush.
When fixing the brush in position, tighten the brush cap fully.

Fig.10.1
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SECTION 2






1.

1

CONNECTIONS
Connection of Cables

For DC servo unit there are connection cables of power supply,
feedback signals and motor power.

There are standard connection and reverse connection for the

feedback signal cable and motor power cable according to the rotational
direction which follows the feed command from the control unit,

The rotational direction corresponding to the (+) feed command

Standard connection Reverse connection



Location ot cables and connectors

In case of F30008, F2000A, FI000C, F200-0A

X Y Z Motor power terminal
T TI T /
[ — 31 . 1| C . 1
1_ Input power terminal
Rear side

Feedback signal connector

o]
2

K
In case of F3000C, F2000C

1l
>

Fastened by bands

TI T1 T1
1 T T

;_L_H

Rear side Front side

— —
o |

L T o
S
Rear side T
XY 2




Connection tor resolver system (standard connection)

Servo unit

Feedback signal

connector
alslc|plE]F
TSA|TSB 0sa'DsB |pca
G| H|J KIL|M
DCB| S5 RSA!RSB
N[P|R|[S|T
CHI{OH2
Motqr power [ 5 {ana
terminal s Tare
7 |A2A
8 (A28
Input power ulu
terminal v v
wlw
G|G

yellow S
2
- -7~ BsB

TSA

TSB
S

red .

> [

4

10

(Reverse connection)

Servo unit

Feedback signal connector

~ green ~
(Jwhite { | DCA
[ _red o DB
A A— RSA
white ] oo
violet
OHI1
o5 L —gentell opo
red AlA _]
white
~black___AlIB DC motor [ ]
green AZA
A A2B
red
white u
green A
& AC200~550V
g] 50/60Hz 3¢
Screw terminal
Gl | G2 | G3 [OTLIOTLZ| RI'R2| S1 | S2| 83| s4
TSA|(TSB| SS |CHI|OH2 | RSA| RSB| DCA|DSA [DCB|DSB
Screw terminal
Al | Al] A2 | A2
AlTA] AlB| A2A| A2B

A|lB|C|D|E|F
TSB|TSA DSE|DSA|DCA
GIH|J|K|L|M
DCB| S5 | RSA| RSB
N[PIR|S|T
OHI1{OH2

Motor power terminal

Aza

Azp

AlA

DIN|[® |

Alg




Connection for Inductosyn system (Standard connection}

Servo unit

Feedback signal
connector

A|/B|C|D | E|F
DSA |DSB[DCA

TSA(TSE

DCB| SS [RSA[RSB|+15

PS OHI OH2!M 5

Motor power terminal

AlA
AlB
AZA
AZB

@ |~ |

Input power terminal

ol=sl<|c
Q2 || C

Screw terminal

Gl|G2|G3prLipTRI|(R2|(51|52|53(54
red : TSA|TSB|MS |OHI |[OH2

a FA—TSA

whitel ] 185 S .

blue. MS crew terminal
:M:gnlz Allar|az|az

MS 1 AIIA AlB |A2A428B
‘o)
_I '
|
1

red DSA DCmotor [ P
“Cwrie(— B84 1o
—Mb'“e DCA _ il
- DCB oosal ||

SS— /aODSB ]
“~red +15 N[°Dca iy
wnid ] 112 fooce| |
Owhie )~ R38 Slider
PS— —PS
red =
- AlA _ .

\glrg;i Aég Pre-amplifier E Scale
—raan—A .
—greLAzE! +15] | [ |1SA l

D[-ls 2 2 }SE] 1S
RSA| 3 3 |1s | SB
red |, Rsel 4| 14
i 15
black %
green G
AC200~ 550V
50/60Hz 3¢

The reverse connection is same as resolver system.
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Connection of DC motor with connector

Model 10, 20, 30,

AIB|C|DJE]F
TSA|TSB DSA |DSBDCA
G| H[J |[K|[LIIM
DCB|5S RSARSH
N|P|R (S |T
OH1[0H2
AB|C|D|E|F
AlAjAIR A2
GI|H|[J|K]|]L[M
Azp BCA|BCB|FMA
N |P
FNB

MS3108B20-295
(MS3106A20-295)

MS3108B28-20S
(MS3106A28-203)

Model O, 5
—
Ale|clblEF
TSA|TSB DSADSB |DCA
6 [H|J KL M
Pea| 5s [ReajRse MS3108820-295
NP |R[S[T| |(Ms3i06a20-295)
OHI[OH2
Al A
Al lazs
az 324




1.2 Tap change for power transformers (Transformer system 1)

(1)
(2)

(3)

Measure the voltage of input power supply.

If the input voltage is outside of the allowable range for that
tap, change to the appropriate tap.

Renew the data sheet of the DC servo unit about the set voltage.

Taps of input voltage and allowable voltage range

Power Input tap Allowable voltage
Transformer v range (V)
For domestic 200 180 ~ 220
uee 200 200 ~ 240
190 170 ~ 210
For 230 210 ~ 250
export (A) 380 340 ~ 420
420 380 ~460
460 420 ~500
For export 200 180 ~ 220
(B) 550 500 ~ 600
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Location of taps of transfarmer

In case of F30008B, F2000A, FIOOOC, F200-0A

Notel. Remove 6 screws

and take away
a cover.
Front side
] —* Note2. Remove 3 screws
ond take out g
fuse panel.
¢ ¢ 4
* oooo
Note |
ote / Note 2
CF
ZY X
In case ot F3000C, F2000C
Rear side
anno
I T |
XY Z
In case of F200-0B, F220-0
Front side
Y X
il
Z




Connection of tap

In case of transformer for domestic use

Cable |Wire mark of Cable Wire mark of transformer
PUTBETIX axis fx(ii‘) fxis iis For input 200V | For input 220V
_ L 4 7 | 1o 2 1
K7 2 5 g | 11 4 3
3 6 9 12 6 5
26 45 2
K8 27 46 4
28 47 . 6

Note: 45, 46 and 47 are connected for the 4th axis.

In case of transformer for export (380~480V)

Cable |[Wire mark of Cable Wire mark of transformerzr
number

X |Y{(zyz |B
axis|axis|{axisjaxig For |For |For |[For For
input|input {input [input |input
200V(220V 1380V [420V [460V

1 4 7 10 2-5 [1-4 2 2 1
K7 2 5 8 11 B-11(7-10 8 8 7
3 6 9 12 14-17 13-16|14 14 13

3-5 3-4 3-4

3-6-9-12- 9-11} 9-10 | 9-10
15-18 15-17 15-16| 15-16
6-12-18
26 45 5
K8 27 46 11
28 47 17

Note: 45, 46 and 47 are connected for the 4th axis




In case of transformer for export (550V)

Cable Cable wire mark Wire mark of transformer
numbe X Y(X)! Z B For input 200V | For input 550V
axis| axis | axis| axis
1 4 7 10 2 1
K7 2 5 8 11 4 3
3 6 9. 12 | - 6 5
26 45 2
K8 27 46 4
28 47 )

Note: 45, 46 and 47 are connected for the 4th axis.

Example of connection

Domestic use 200V Export 380V Export 550V
K7
K7 | K7 | I
L 52 | o 2 126 2
pu 1 3 L
3 ( 4 A2 o3
2 4 26 \5 27 _o
4 - ™ -
27 [ ] | 5 | |
] 5 7 | \3__5
\3___6 2 28 o6
-
/.zJ 1] / 9 ]|
e
27 _\ 11
" K8
12 .
|
\3 14
15
16
28 \ 17
Al
L Ke L K8
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Tap change for power transformers (T ransformer system 2
common transformer type)

(1)
(2)

(3)

Measure the voltage of input power supply.

If the input voltage is outside of the allowable range for that
tap, change to the appropriate tap.

Renew the data sheet of the DC servo unit about the set voltage.

Taps of input voltage and allowable voltage range.

Power Input tap Allowable voltage
Transformer v range (V)
00 170 ~ 220
For domestic 2 2
use 220 190 ~ 240
190 160 ~ 210
230 200 ~ 250
For -
export 380 320 ~ 420
420 360 ~ 460
460 390 ~ 520
550 470 ~ 600




Location of taps of transformer

In case of F3000B, F2000A, F1000C, F200-0A

’ Note |. Remove & screws

, and take away
Front Side a cover,

Note2. Remove 3 screws

and take out

bt []Iﬁl]]+ a fuse panel.
IL‘:—L—JJ;/

In case of F3000C, F2000C

Rear
Side

(elele}

In case of F 5T, 5D, 5M

Rear
Side

2-11



Tap connection

In case of transformer for domestic use

Cable Cable waire Terminal number of transformer
number ©. | mark For input 200V | For input 220V
1 2 I
2. 4 3
K7
3 6 5
26 2
K8 27 4
28 6

In case of transformer for export

Cable Cable wire Terminal number of transformer
number mark Input |Input |Input |Input [ Input | Input
200V |220V | 380V |415V | 460V [550V
440V | 480V
K7 1 7 6 7 6 6 5
2 15 14 15 14 14 13
3 23 22 23 22 22 21
Connect 3-7 2-6
between
4-8 4-8 3-8 3-8 2-8 1-8
each
t inal
Strap Oefrmma 11-15|10-14
wire ¢ :
rans- 12-16/12-16( 11-16{11-16]10-16 | 9-16
former
19-23(18-22
20-24120-24| 19-24|19-24 (18-24 | 17-24
4.12-20




K8 26 3

27 11
28 19
Remarks In case of 4-axis systein or with large load torgue,

2 transformers are used, Each transformer should
be done the tap connection as same manner.

Circuit diagram of transformer

For domestic use

| 0220V 0 -
5 O— 200V | LJ— 31
O 34
|0 z
ov oL —0 37
o |
30 .
O
40 | I-.-L 32
: M 0 35
T —O 38
|
50O A .
6 O : [T © 33
B
(I —0 36
[ [ —0 39
[
R —
| 18V © 42
-0 43
For export
275V 275V .
5 O30V '20 230v] ] | I-.-l— 0 3
70 190V 3C 130V { | [ O 34
x O 37
5 00V 200V 1 [T
130 Y 90 = 1 o
1a0——— | 00— | LL 32
15 O— N o— { M 0O 35
‘ x O 38
16 O 120 } L
21 O = 170 =l -
22 O— 180———— | | ]| © 33
23 00— 19 O——ne | I| O 36
| —0 39
24 O— 200 ! (]
| (‘)BVV O 4l
| =y O 42
O 43
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Checking of the phase rotation for the input power supply

For the 6-phase controlled servo unit, the phase rotation of
input power supply must be in the order of U=V —W,
If this relation is not correct and when power is put on, fuse in
velocity control unit may blow,

Method of phase checking

Connect a phase rotation meter to the power input terminal
U, V, W and see whether a disc of the meter rotates in the clock-
wise direction.

Power input terminal

UVWG Phase rotation
LRt meter.
NN T
=5
N——r




1.4

Setting of frequency for the Velocity Control Unit

Check the setting and switch if it is not correct.

Location of frequency setting switch

In ciase of F3000C, F2000C

————— Note: Remove screws
and take out

|
(-] D|
I the board.
“Note | °I 21 (Y1 X
] ol i
-l

/ /
] Frequency setting switch

Front
side / [m

- —
50Hz 60Hz

In case of F3000B,

F2000A, F1000C, In case of F200-0B,

F200_0A F220-0
Z1iiY| | X zl v x
Front Front
side side




2. MAINTENANCE
2.1 Periodical maintenance

Cleaning of air filter and checking of brushes of DC motor are
necessary as the periodical maintenance,

Cleaning of air filter

Air filter must be cleaned out once a month.
The filter can be removed with a sliding action to the backward.
Recommended method of cleaning is to blow the compressed air
to the filter element while appling slight vibration.
If it is too polluted, it is washed in a neutral cleanser and dried
up in the shadow of the sun.

Checking and replacing of brushes of DC motor

(1) The period of Checking

General machine tools such as lathes, milling machines and
machining centers .,....,.. 1l year

Frequent acceleration and deceleration machine tools
such as punch press ...... 2 months

(2) The standard of replacement of brushes

The old brush should be replaced when it becomes less
than 6mm in length,

(3) Method of replacement

Remove a brush cap and take out an old brush.
Set a new brush and put a cap and screw it tightly.

W—F—-_-—7
Brush ]
length of —
brush

A

7z
A

Cap

N
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2.2

i

Troubles and Counteractions

Items of failure are provided below and each trouble can be

checked up according to the following procedures.

(&)

Ready lamp does not turn on.

Over heat lamp lights on.

Servo alarm lamp lights on.

Fuse in Velocity Control blows.

Machine runs a.wa.y.r

Lack of accuracy.

Big vibration and/or noise at stop.

Big vibration and/or noise when running,
Big vibration and/or noise during acceleration.
Big overshoot,

Lack of a,ccu‘racy by 1 pulse feed.

Lack of accuracy in positioning repeatability.

Lack of stiffness in servo system,

Lack of accuracy in a circular arc cutting at the junction of
quadrant,

Cause texture on cutting surface.
Method of Checking out for the Veclocity Control Unit.

Method of checking out for the Position Control Unit,
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(A) Ready lamp does not light on

YES ‘
SERVO ALARM See (C)

lights on ?

Velocity | VRDY | Positlon | SVRD-

unit unit NC

MCC in Velocity
unit [s ON T

Are VRDY and SVRDY Coming to NC?

Does fuse in

Velocity unit See (D)
blow ?
ACII5V
NO Power i
SVRST | Position | PRDY | Velocity
N C -
unit unit

Are SVRST, PRDY and ACII5V
coming to Velocity unit?



B} Ovwver heat lamp lights on.
g

NO

Qven heat
of DC motor

YES
Does the cutting exceed the limit

of duty?

Is the table of machine being
braked?

OH Position | OH

DC motar

Y

unit

Is the cable between a DC motor and Position unit disconnected?

Is Over Heat signal going to NC?

Is Over Heat signal coming from NC control unit?

(C) Servo Alarm lamp lights on

The Servo Alarm turns on in following cases,

d.

When positioning error becomes more than 8000 pulses,
the EALM lamp and Servo Alarm lamp light on.

When the feedback signal from Resolver or Inductosyn
becomes lower than 3V p-p at CH6, the LA Lamp and
Servo Alarm lamp light on,

When the thermal relay in the Velocity unit operates by
over current, the OL lamp and Servo Alarm lamp light on.



(b)  The level alarm lamp lights on

Is the feed
back Connector
disconnected 7,

Connect the cable.

Note: Connection at motor side also be
checked,

Is the wave
at CH6 in Posi-
tion unit more
than 3Vp-p 7

NO Are the waves at CH4, CH5 about 10V p-p?
Is the gain RV3 in position unit too low?
Any trouble in position unit?

YES

Any trouble in the level detecting
circuit in Velocity unit?

(c) Over load lamp lights on

Is thermal relay
In Velocity unit
operating ?

Does the cutting exceed the rated duty?
Is the brake for clamp operating?

NO

ON ) ON ]
Thermal Velocity Position

relay unjt unit

Any disconnection in the above route?



(a) Position error lamp lights on

[s power cable of DC motor disconnected?
Any trouble in position unit?
Any trouble in Velocity unit?

Does motor
rotate ?

YES

— Wrong setting of position gain?

The correctsetting

1 Frequency for rapid traverse: Lower than 160 kpps
q Yy PP
(1L m pulse)

(2) Input multiplier -
(3) Position gain: 30 sec

(4) Gear ratio of DC motor

Gear ratio|1/5 /4 |1/3 |[2/5

DC motor 10, 20, | Connection| No SP6¥|SP6*SP8*
30 con- SP9|SP7 | SP9
nection

Gear ratio |1/3 2/5 /2 |2/3

DC motor 5,0 Connection|No No SP6%!SP6*
con- con- SP9 | 5P7
nection necti‘orfl

(5)  Setting of tacho generator feedback resistance
For DC motors model 5, 0 wiring of SL5, SLO in

the firing circuit in the Velocity Control should be
cut,
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Location of alarm display

Printed circuit board B
AlGB-0160-0540~3

|
EALMN ;J/

]
EALMM
EALML EJ

O

l
LAL
§E

/7 Z axis

Z axis position error alarm
I

Y axis

X axis "

X axis feedback level alarm

Y axis "

X,Y,Z axis over load alarm (comrnon)

T.ocation of over load alarm display for each axis

Therwal relay Marked by

Thermal relay Marked by red bar

white bar

A0 e

1

Velocity Unit for
model 10, 20, 30

/
1O

) pee

[ ]

Velocity unit for
model 0,5




Fuse in

(D)

Velocity unit blows

When does
the fuse blow
7

When motor
begins to run.

When servo

Turns on.

Is the phase Same as left,
rotation of input

power correct?

[s the setting of
50/60 Hz in Velocity
unit correct?

Are the wirings
of feedback devices
correct?

Is the gain setting
in P_cisition unit 30
sec

Any damage in
Velocity unit?

Is it me-
chanically
clamping on
braking?

When
running In rapid
fraverse.

Sometimes
in random.

Aﬁy contact
problem?

Is the gaih in
Velocity unit

too high? Any damage in
Is the gain Velocity unit?
setting in

position unit

30 sec_l?

Is the over
current detector
operating?

Any damage in
Velocity unit?



Location of fuses

Main fuse (30A) A60L-0001-0036 #PCl-30

/ (10A) ( " #PC1-10}

Alarm fuse (0.5A) connected parallel to

O
P

Main fuse

F'5 is parallel to F2

ﬁ i i F4 is parallel to F1 SF ab250/402aP405
F5F F6 is parallel to F3

(E)

_1.3A Alarm fuse to -15V line S5F ab250/402aP413
1.3A " +24V line X
S1L3A ¢ +15V line "

Machine runs away

Is Resoclver YES

Connection Positive
Feedback 7

= Connect correctly

Loseness of coupling in DC motor

Position feedback does not apply
correctly as failure of position unit.

Misconnection of feedback cable
for other axis?



(F) Lack of accuracy

Is ripple of
CH& smaller
than 30mv ?

Can ripple

ted to smaller

of CH6 be adjus-

YES

YES

DSA
bse
| D
DCA
"'-0
\ODCB

Call FANUC

Accuracy will be improved

Is sield wire of Resolver connected
to ground at NC?

Is wiring of Resolver Shielded over
full length?

Is wiring of Resolver isolated from
machine cable?

In case of Inductosyn, try to change
the terminals as follows.

DsSB
/BSA

=> ——éica

\gCA




(G) Big vibration and/or noise at stop or running

Check Current
wave Shape

Both direction
of current at

Current in

one way with
swell of 50~

Current in one Random big

current.

Is frequency Can not be corrected Damage of
setting in by adjustment be- velocity unit.
velocity unit cause of mechanical

correct? resonance between

Is dither too power frequency.

big?
Is pain too Same as
big? left.

Is input power
wave shape
normal?

Is width of
dither constant?



(n Big overshoot

Does motor

also over shoot Trouble of machine

Is gain of velocity unit too low?

(K) Lack of accuracy by 1 pulse feed

YES

Does motor
respond each
pulse 7

Trouble of machine

NO

Is gain of velocity too low?

Is dither too small?

(L) Lack of accuracy in positioning repeatability

Is positioning
of motor
correct?

Trouble of machine

Is setting of acc-time for rapid
traverse too small?

Is gain of velocity unit too low?

Is dither too small?



(D) Big vibration and/or noise during acceleration

Check wave
shape of tacho
generator

Is gain toc big? Adjust acc. time Damage of
longer. velocity umnit.

Can not be corrected

by adjustment because

of mechanical resonance
between power frequency.



(M) Lack of stiffness in servo system

()

Is gain of velocity unit too low?
Is position gain 30 sec ~?

Lack of accuracy in a circular arc cutting at the junction of
guadrant

Is gain of velocity too low?

Is dithen of velocity too low?

Is position gain 30 sec~l?

Is backlash compensation set proper value?

Cause texture on cutting surface
Is pulse interpolation correct?

Method of checking out for velocity unit

(1)  Short circuit at between CH5 and CH6 on the PCB of
Velocity Unit,

(2) Disconnect motor power cable and connect a resistor of
5~10 &, more than 150 W as following figure,

(3) Turn on NC and put pulses by Handle then observe wave
shape of voltage drop across the resistor as the following
figure.

Note: Be carefuldl for the fall down of table as NC is turned on
without motor power cable,



(4)

3.3ms {50Hz)

{l__ 2.8ms (60Hz) Valocity unit

...I

[} ov

5678

{+) pulses

[o] —
Ovr\r\nnthp

resistor

[H~100 |

°V o)

oscilloscope

Eov

AN 7 B VAR VN V)

(—) pulses

The wave shape, when power is put on, must be one of b, c or d.
In b and d, the period must be 3.3 ms (2.8 ms) when Vp is higher

than 20 volts and if Vp is lower than 20 volts, the period could be
different and it is normal.

Changing from b to d, or d to b must be obtained by command
pulses less than 5 pulses (10 » pulse) by Handle.

The wave shape must be changed cto btoa, orctodtoe
depending on number of pulses from handle.
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Trouble

Cause

3.3(2.8}ms

~
DONDNDD NND

Defect of one wave per 6,

4?3 ﬁ%;‘! o uz%mTl‘

Fig.l shows normal Thiristor
gate signal.

Fig, 2 shows defect of one pulse,
which results the wave shown

ledt,

3.3(2.8)ms

DD DD AL

Defect of 2 waves per 6.

There is no gate signal at all on
one Thiristor per 6.

3.3(2.8)ms

4+
[\l\[\l\hl\f\[\

Irregular wave.

The phase rotation of power input
is not correct,

Velocity unit is affected by noise.
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Another method of checking

When one axis has trouble in servo system, it can be checked
wh?‘ther velocity unit is wrong or problem is in machine itself by
intérchanging velocity unit with that of other axis.

x:il?c:fy Teo motor of
troubled axis
[ troubled ] \ P
axis I\ v
\/
From {
Position Unit ’, \
Normal [ \\\
0 Veloglty To motor of other
Unlt of .
other axis axis

Note 1. Velocity unit for the motor Model 0 and 5 can not
drive the motor Model 10, 20 or 30.

2. Feedback cable must not be changed.
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(Q) Method of checking out for the Position Control Unit.

(1) Remove motor power cable

(2) Turn on NC and put pulses by Handle then check the voltage
at CH12 in the Position Unit. (EP is Ground.)

(3) Rotate the shaft of motor by some means and check the

voltage at CH12.

Note: Be ca,refu]JAor the fall down of table as NC is turned on
without motor power cable,

Voltage of
CHI12 (mV)

(+)

Command pulse

Voltage of
CHI1z2
(mV)

Cw

CCwW

When pulses are put in by Handle,
the voltage at CH12 varies continuously
from positive to negative.

The rate is approximately
10mV/pulse. (1l pulse=10 )

When motor shaft is rotated, the
voltage at CH12 varies continuously
from positive to negative,

Rotation of motor shaft



Trouble

Cause

There is no veltage output
at CH12 when pulses are

put in by Handle

Handle pulse

Input
muftiplier

Error
register

DA
convertar

CHI12

Trouble is located at same part
of above figure.

There is no voltage output
at CH1Z when motor shaft

is rotated.

Filter Crive
amplifier ampllfiter
Zero Gene;utor

o
r ,
cross Sin ,Cos wavy

Phase
discrimination

Error

registaer

DA

converter

Trouole is located at some part
of above figure.




Another method of Checking

When one axis has trouble in servo system, it can be checked
wheather unit (Position or Velocity) is wrong or problem is in
machine itself by interchanging Position Unit and Velocity Unit
with that of other axis.

From
NG .
Position Velpcify o N
Unlt Unit ]87 /( — |
oA\
From
NC
Posltion Velocity &
Unit Unit ]37 \ [
—
no0——y

Note 1.  Velocity Unit for the motor Model 0 and 5 can not drive the
motor Model 10, 20 or 30,

2, Both cables for motor power and feedback should be inter-
changed. ' '
3. The position gain should also be changed when gear ratio of

motor is different.

4, Be ca,refu}{for command axis name as input is not changed.



APPENDIX : Zero position shift

The zero point by Zero Return function depends on the grid of
Resolver or Inductosyn, and it can be adjusted and shifted up to
Zmm if necessary.

(1) Set the switch on the PCB of position control to ''0" and
execute the Zero Return.
Adjust the dial to get the appropriate position as the zero point.

(2) 1f the variation by the dial is too small, once put off power and
change the switch to "1', "2" or "3", and then try Zero Return

again.

3) If the variation is still not enough, then change the position of
gn, E
dog for deceleration,

Range of variation for the zero point

In case of (+) direction for Zero Return

machine motion

—
DEC —

arid point |

——— 2 mm

——————
——

variation range by dial

| 3 I 2 l t , 0] , variation range by switch

In case of (-) direction for Zero Return

>
DEC —

grid poeint | I




I, ocation of switch and dial

F30008, F20004A F3000C, F2000C F200-0B, F220-0
F1000¢, F200-0A
4 2
Z [g] =)z
Y g 8|z 2@ &
alv X Y zZ Y
X Bl x 4o BLEIE Y@ g
_ , 006 X g
Switch ) X Y Z

Dial




APPENDIX :

Operation without inductosyn feedback

The machine table can be fed by open loop circuit if necessary
when Inductosyn scale is not yet prepared.

(1)

Connect cables as follows:

Servo unit

Feed back signel connector

Alslc|o|E]|F
TSA[TSB| | A
G{H|[JfK]|L [m
J
N{P[R]S]T
OHI[OHAM S
5 |ala
6 |aIB
7 jazal
8 |ace
STo)
v ]V
w W
G |6

green AZB

N
2%

red U
white v
black W
green G

AC200~ 550V

I
>

(2)

50Hz / 60Hz

Velocity Unit of the axis where Inductosyn is applied.

OCHS
O CH6

front

Connect CHS5 and CHé on the PCB (20B-0003-0490} in the

G [G2|G3PTLIPTILER I |R2|SI |52 |S3[54
TSA|TSHMS |OHI [OH2
red TSA
— TSB Al laz|a3|ag
~_ bule 'gf” alalaiglazalaze
— OHZ
-
] Connect D and J ——I
~motor ]
red AlA
— white _ a5
black AZA




(3)

Select the Handle mode for the specified axis and turn the
Handle Slowly. The motor will begin to run. To stop the motor,
turn the Handle in reverse direction until the motor stops.

Caution : Be careful'lé no feedback in position loop.
To stop the motor completely, it is necessary
to turn off power. Be carefull for falling down
of the table when power is put on,
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APPENDIX

Note

Method of adjustment

These adjustment are not required for customers
in general.

The values for adjustment are the standard values,
and they might be adjusted to the different values
according to the type of motor or the condition of
load.

The actual values to be adjusted are written in the
Data Sheet which is attached in each NC equipment.

1. Position unit

(1)

Check the sinusoidal wave about 10V p-p at CH4 and CH5 on
Analog PCB. _

In case of Inductosyn, check the sinusoidal wave about 1V p-p
at CH3a and CH3b on exiting circuit.

Adjust RV3 so as to get 10V p-p at CH6 on Analog PCB.

Drive the motor in low speed and adjust RV2, SP1 to SP5 and
RVI so as to get the ripple smaller than 30 mV p-p on the peak
of sinusoidal wave at CH6, ‘

In case of Inductosyn, the RV2, RV3 and S5P1 to SP5 on
exciting circuit. When both systems of Resolver and
Inductosyn are used, first do the Resolver System.

Setting of input multiplier

Short
ire 51,1 | SL2| SL3; SL4

e.g. 10 M of least command

increment corresponds to
multiplier 10.

Multiplier
1 X1 OO | X
2 Ol O | 0O | X
Ol X | X | O
5 X1 Ol X |0O
10 Ol 0|0 |0
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Setting of position gain 30 sec

For motor model 10, 20, 30, For motor model 0.5
10H, 20H, 30H

Gear ratio | 1/5 [1/4 |1/3 |2/5 ||Gear ratio [1/3 |2/5 [1/2 |2/3

Connection | Open | SP6* | SP6%SP& |Connection |Open|Open|SPé* SP6*

SP9 [SPT |SP9 SP9 | SP7

Velocity unit

60H z.

(1)

(2)

(4)

The adjustment depends on the power frequency 50Hz or
Connect CH7 to Ground (CHZ2} and adjust RV3 to get 40,8V
(50Hz) or +0.95V (60Hz) at CHS,

Connect CH7 and CH9 to Ground and adjust RVé6a, b, c to set
the pulse width T0 2.1 ms (50Hz) or 1.8 ms (60Hz) at CHl3a, b,
c.

See block diagram 3.

Connect CH7 and CH8 to Ground and adjust RV7a, b, ¢ to

set the pulse width TO 2,1 ms (50Hz) or 1.8 ms (60Hz) at CHI3
a, b, c.

See block diagram 3.

Connect CH5 and CH6, and get +5V at CH7, then adjust RV4 to
getthe pulse width T1 2 ms (50Hz/60Hz) at CHIl3a.

See block diagram 3.
Set RV1 to the 3rd point of its scale.
Connect CH5 and CH6, and adjust RV2 to get 0V at CHIT.

The other potentiometers should never be changed.
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APPENDIX: Spair parts

Name Specification
For For Model 0,5 " -K053
domestic I'p " "Model 10, 20, 30 " K054
use and
10H :
for
Fuse export For Model 20H, 30H " -K055
550V
For For Model 0,5 " -K056
exPOrt  Tmor Model 10, 20, 30 " ~KO57
(only 10H |
550V)
For Model 20H, 30H " -K058
For Model 0, 5 " -K059
Semiconductor For Model 10, 20, 30 : -K060
10H, 20H, 30H
Velocity a -Ko061
Control
Unit
Zero point shift for " -K023
2 axes
Printed | Position |Without Zero point shift n -K024
Circuit | Control [Fury "y 0 point shift " -K025
Board Unit
' for 3 axes
Without Zero point shift 't -K026
With Zero point shift " -K064
for 4 axes
Without Zero point shift " -K065
Induc- Linear Inductosyn A06B-6035-K031
tosyn "
-K032
Exciter Rotary Inductosyn 03
Induc-
tosyn " -K033
Pre-
amplifier
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Spair parts details

l. Fuse
Specification Location used
K053|K054|K055I/K056|K057|K058 ’
3 3 A60L-0001-0036 Velocity Unit
#PC1-10
2 5 3 a -0036 | Velocity Unit and
#PC1-30 power input terminal
{30A)
3 3 " -0036 Velocity Unit (404)
#PC2-40
2 " -0036 Power input fuse panel
#PC2-60 (60A)
2 2 " -0042 "
#JIGL-30 (30A)
2 " -0042 " (60A)
#JIG2-60
3 3 3 3 3 | 3 |S Fab250/402a | Velocity Unit (0.5A)
P405
1 | 1 1 1 1 " P413 " (L. 3A)
2, Semiconductor (Thyristor)
Quantity Specification IL.ocation used
K059 | K060

A50L-5000-0006

Velocity Unit (25P485)

" -0005

Velocity Unit (50P55F)
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SECTION 3 -1






L1

CONNECTIONS
Connection of Cables

For DC servo unit there are connection cables of power supply,
feedback signals and motor power. '

There are standard connection and reverse connection for the

feedback signal cable and motor power cable according to the rotational
direction which follows the feed command from the control unit.

The rotational direction corresponding to the (+) feed command

Standard connection Reverse connection



Location of cables and connectors
In case of F30008B, F2000A, FI000C, F200-0A

X Y Z Motor power terminal
TI TI T /
J_ Input power terminal

Rear side

|
l
{

Feedback signal connector

<

?./ Q?
R (-LL/ 3 Fastened by bands

[
in case of F3000C, F2000C

Lt

T T T |
|
Rear side Front side
0O
{11

[ —
J)l

In case of F200-08, F220-0

m
|

T TI T
Rear side

XY Z

P19

T
i)




Connection for resolver system (stondard connection}

Servo unit

Feedback signal

connector
alBlc|olelF
T5A|T5B DSA DSB |BCA
G| |H!J K,L|M
pcB| 55 |RSA RSH
N[P|lR[S]|T
OHI|OHZ2
Motor power [ 5 [an
terminal o T
7 |aza
8 |A2B
|npr power ulu|
terminal v v
W W
G| G

(Reverse connection)

Servo unit

Feedback signal connector

10

D KD
5

-
o
a

AEE A TSA
white | 758
yellow~ 93

. red A
2 RSA
| iwhite [] pop
viclet
white 8:é
55— ——
red ALA —I
white
black AlIB DC motor
green AZA
& A2B
red
white Y
—black ¥,
___green
reen
& AC200~550V
y 50/60Hz 3¢
Screw terminal
61 |62l 63 lotLiotize| Rt | R2| 51| 52|353]54
TSA TSB; 85 OHILOHE RSA| RSB DCA|DSA {DCB|DSB

A|B|CID|E|F

TSB! TSA DSB| DSA[DCA

G|H|J|K|JL M

pcB| 55| RSA| RSB

N|PIR[SIT
OHI| OH2

Screw terminol

Al | Al| A2 | A2

ATA| AlB; AZA|lAZB

Motor power terminal

A2A

A2B

AlA

WIN|D O

AlB




Connection for Inductosyn system (Standord connection)

Servo unit

Feedback signal
connector

AB|C|D|E|F
D5A|DSB|DCA

TSATSB

DCB| SS [RSA|RSB|+IS

PS5 OHI |[OH2|MS

Motor power terminal

AlA
AlB
A2A
AZB

w(~N|[d |

input power terminal

o|=s|<!c
o|l=l«|c

Screw terminal

Gllcz|g3prLioTlRI|R2|S1(|52|53|54
red TSA[TSB(MS [OHI [OH2

A ~A—TSA
Quhid ] {24 . .

blue. MS crew terminal
:mgu’z arlai[azlaz

MS — AlA|AIB |AZA|AZE
O
I
|
|

red DSA DC motor [] ]
(e B35 [ o
_] blue DCA :
—M_. DCB /ODS |

SS— /aODSB w I PR

red +15 wQDCA 1

Wi -5 =]

/\blue/\ ]

| jwhity RSE Slider o
PS— —PS | —to
red ]

- AlA _ -

E’I':;(t:ek AlB Pre-amplifier ! Scale
— o A2A !
_green asg +15] | i |isa '

D[—ls 2 2 ISB] 1S F:
R54| 3 3 |1s " sp
red Rsa| 4| |4
i 5
black XJ
green A
AC200~ 550V
50/60Hz 3¢

The reverse connection is same as resolver system.




Connection of DC motor with connector

Model 10, 20, 30, Model O, 5
— —
o
AlBlc|DlE]|F A|lB | C|D|E |F
TSA|TSE s A DSBloca . TSA|TSB DSADSB [DCA
G[H|J [K]|L |M™ GlH[J[r]|L [M
DCB|5S IRSARSE MS3108820-295 pC8| S8 [RSARSE MS3108820-295
N|P[R[S T (MS 31064 20-295) N[PIR[s|T (MS3106A20-295)
OHI [OH2 OHI(|OH2
AlBTC|DIE]F 1 AIA
AZB
Alalalg AZA a2 (328
MS3108828-205 A28

(MS3106A28-20S5)

A2B BCA (BGBIFMA

FNB




Tap change for power transformers

(1) Measure the voltage of input power supply.

(2) If the input voltage is outside of the allowable range for that
tap, change to the appropriate tap.

{(3) Renew the data sheet of the DC servo unit about the set voltage.

Taps of input voltage and allowable voltage range

Power Input tap Allowable voltage
Transformer v range (V)
200 70 ~ 22
For domestic ! 0
nee 220 190 ~ 240
190 160 ~ 210
230 200 ~ 250
For
export 380 320 ~ 420
420 360 ~ 460
460 390 ~ 520
550 470 ~ 600

3-1-6



Location of taps of transformer

Front Side
- +
) 4

In case of F3000B, F2000A, F1000C, F200-0A

N

In case of F3000C, F2000C

Rear
Side

Q00

Note |I.

Note 2.

Remove € screws
and take away
a cover.

Remove 3 screws
and take out
a fuse panel.



Tap connection

In case of transformer for domestic use

Cable

Cable wire Terminal number of transformer
number | mark For input 200V | For input 220V
1 2 1
2 4 3
K7
3 6 5
26 2
K8 27 4
28 6

In case of transformer for export

Cable Cable wire Terminal number of transformer
number mark Input |(Input |Input |Input | Input Input
200V 220V [380V 415V [460V |550V
440V | 480V
K7 1 7 6 7 6 6 5
2 15 14 15 14 14 13
3 23 22 23 22 22 21
Connect 3-7 2-6
between 4.8 | 4.8 | 3-8 | 3-8 2.8 | 1-8
each
inal
Strap Zefrmma 11-15|10-14
wire frans
Tans- 12-16/12-16| 11-16|11-16 [10-16 | 9-16
former _
19-23(18-22
20-24|20-24] 19-24|19-24 |18-24 | 17-24
4.12-20
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K8 26 3

27 11
28 19
Remarks In case of 4-axis system or with large load torgue,

2 transformers are used, Each transformer should
be done the tap connection as same manner.

Circuit diagram of transformer

For domestic use

220V »
| O—>oov
2 0—200V,

* O 3
O 34
-0 37

[ ]

e
||} = == = = — . _
<(:-’_—_. E':ﬂ:'

oV

O 32
-0 35
—C 38

0 33
—O0 38
O 39

1ev
oV

18v

0 4
O 42
O 43

For export

275V 275V
50 | O— = *
20 zgov_ 3 G230V | I-.J— — 03
720 190V 3C 190V | |_[ O 34
|
T O 37
8O0V 400V : []
130 Yo ol e
14 0——— | 1oo—— | i [T 0 32
15 O—— nHo—— | I} [T -0 35
1 O 38
16 O 12O I LL
21 O 17 O— . -
220—— | 18— : || —0 33
23 0—— lsc—— | | || —0 386
! C 39
24 O 200— l’ I—l—
i &V 0 41
| —0 42
J-_J 1BY 0 43
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Checking of the phase rotation for the input power supply

For the 6-phase controlled servo unit, the phase rotation of
input power supply must be in the order of U—=V-—-W,

If this relation is not correct and when power is put on, fuse in
velocity control unit may blow.

Method of phase checking

Connect a phase rotation meter to the power input terminal

U, V, W and see whether a disc of the meter rotates in the clock-
wise direction.

Power input terminal

G
U vw Phase rotation
<4 meter. ,

NN .

(O

(1710

3-1-10



1.4

Setting of frequency for the Velocity Control Unit
Check the setting and switch if it is not correct,

Location of frequency setting switch

In case of F3000C, F2000C

21y

/

Front
side

In case of F3000B,
F2000A, F1000C,

F200-0A

Front
side

3-1-11

Note: Remove screws
and take out
the board.

Frequency setting swifch

1

SOHz 60Hz

In case of F200-0B,
F220-0

Front
side




MAINTENANCE
Periodical maintenance

Cleaning of air filter and checking of brushes of DC motor are
necessary as the periodical maintenance.

Cleaning of air filter

Air filter must be cleaned out once a month.
The filter can be removed with a sliding action to the backward,
Recommended method of cleaning is to blow the compressed air
to the filter element while appling slight vibration.
Lf it is too polluted, it is washed in a neutral cleanser and dried
up in the shadow of the sun,

Checking and replacing of brushes of DC motor

(1) The period of Checking

General machine tools such as lathes, milling machines and
machining centers ........ 1l year

Frequent acceleration and deceleration machine tools
such as punch press ..,.... 2 months

(2) The standard of replacement of brushes

The old brush should be replaced when it becomes less
than 10mm in length.

(3) Method of replacement

Remove a brush cap and take out an old brush,
Set a new brush and put a cap and screw it tightly.

et

_r' .

length of
brush

1
/

%

Brush

(T

L

/L/Zf

I vk

T

Cap

”
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2,2

Troubles and Counteractions

Items of failure are provided below and each trouble can be
checked up according to the following procedures,

(A) Ready lamp does not turn on,

(B) Over heat lamp lights on.

(C) Servo alarm lamp lights on. .

(D) Fuse in Velocity Control blows.

(E) Machine runs away.

(F) Lack of accuracy.

(G) Big vibration and/or noise at stop,

(H) Big vibration and/or noise when running.
(I) Big vibration and/or noise during acceleration.
(J) Big overshoot,

(K) Lack of accﬁracy by 1 pulse feed.

(L} Lack of accuracy in positioning repeatability.

(M) Lack of stiffness in servo system.

(N) Lack of accuracy in a circular arc cutting at the junction of
quadrant.

(O) Cause texture on cutting surface.
(P} Method of Checking out for the Veclocity Control Unit,

(Q) Method of checking out for the Position Control Unit.
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(A) Ready lamp does not light on

YE
SERVQ ALARM 5 See (C)

lights an ?

velocity | VRDY | Position | SVRD N C
YES unit unit

MCC in Veloclty
unit Is ON 7

Are VRDY and SVRDY coming to NC?

Does fusein

Velocity unit See (D)
AC110V
NO Power i
N C SVRST | Position | PRDY_| velocity
unit unit
Are SVRST, PRDY and ACII5V

coming to Velocity unit?
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(B) Over heat lamp lights on.

Oven heat ) L
of DC motor Does the cutting exceed the limit

of duty?

Is the table of machine being
braked?
NO
- OH _| Position | OH
- DC motor unit NC

Is the cable between a DC motor and Position unit disconnected?
Is Over Heat signal going to NC?
Is Over Hea.t signal coming from NC control unit?
(C) Servo Alarm lamp lights on
The Ser;\ro Alarm turns on in following cases.

a. When positioning error becomes more than 8000 pulses,
the EALM lamp and Servo Alarm lamp light on.

b. When the feedback signal from Resolver or Inductosyn
becomes lower than 3V p-p at CH6, the LA Lamp and

Servo Alarm lamp light on,

C. When the thermal relay in the Velocity unit operates by
over current, the OL lamp and Servo Alarm lamp light on.
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(a) Position error lamp lights on

Is power cable of DC motor disconnected?
Any trouble in position unit?
Any trouble in Velocity unit?

Does motor
rotate 7

YES

Wrong setting of position gain?

The correctsetting

(1) Frequency for rapid traverse: Lower than 160 kpps
(1 m pulse)

(2) Input multiplier
(3)  Position gain: 30 sec

(4)  Gear ratio of DC motor

Gear ratio|1/5 /4 |1/3 |2/5

DC motor 10, 20, | Connection| No ISP6*|SPexSP8*
30 con- SP9|SP7 | SF9
nection

Gear ratio |1/3 2/5 /2 2/3

DC motor 5,0 Connection|No No SP6*|SP6#*
con- con- SP9 | 5P7
nection nectiorq

(5)  Setting of tacho generator feedback resistance
For DC motors model 5, 0 wiring of S1.5, SLO in

the firing circuit in the Velocity Control should be
cut.
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(b} The level alarm lamp lights on

Is the feed
back. Connector
disconnected 7,

Connect the cable.

Note: Connection at motor side also be
checked.

Is the wave
at CH6 in Posi-
tion unit more
than 3Vp-p ?

NO Are the waves at CH4, CH5 about 10V p-p?
Is the gain RV3 in position unit too low?
Any trouble in position unit?

YES

Any trouble in the level detecting
circuit in Velocity unit?

{c) Over load lamp lights on

Is thermal retay
in Velocity unit
operating ?

Does the cutting exceed the rated duty?
Is the brake for clamp operating?

NO

ON ) ON
Thermal Velocity Positicn

relay unit unit

Any disconnection in the above route?
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Location of alarm display

Printed circuit boord
Al6B-0160-0540~3

EALMN Ej
EALMM
EALML g/

4
LAL UJf
B

7 axis position error alarm
"

Y axis

X axis "

X axis feedback level alarm

Y axis "

Z axis

X,Y,Z axis over load alarm (common)

Location of over load alarm display for each axis

Therwal relay Marked by

O

white bar

HHH| s

]

Velocity Unit for
model 10, 20, 30

Thermal relay Marked by red bar

N
d O

ilili

I

Velocity unit for
model 0,5
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(D)

Fuse in

" Velocity unit blows

When does
the fuse blow
?

When servo

turns on.

Is the phase

When motor
begins to run.

Same as left.

rotation of input

power correct?

Is the setting of
50/60 Hz in Velocity

‘unit correct?

Are the wirings
of feedback devices

correct?

Is the gain setting
in PcIsition unit 30

scC

Any damage in

Velocity unit?

Is it me-
chanically
clamping on
braking?

When
running inrapid
traverse.

Sometimes
in random.

Is the gain in
Velocity unit
too high?

Any contact
problem?

Any damage in
Is the gain Velocity unit?
setting in

poesition unit

30 sec™1?

Is the over
current detector
operating?

Any damage in
Velocity unit?
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Location of fuses

O
/

Fa F5 Fé

FI _F2 F3

Main fuse (30A) A60L-0001-0036 #PCl-30
(10A) ( L #PCl1-10)

rd

Alarm fuse{0.5A) connected parallel to
/ Main fuse

F4 is parallel to F1 SF ab250/402aP405
F5 is paraliel to F2
F6 is parallel to F3

FB8 F7 F9

(E)

Is Resolver
Connectlon Posltive

_1.3A Alarm fuse to -15V line SF ab250/402aP413

't 1"

1.3A 124V line

B tr

1,3A +15V line

Machine runs away

YES
Connect correctly

Feedback 7

~ Loseness of coupling in DC motor

Position feedback does not apply
correctly as failure of position unit,

Misconnection of feedback cable
for other axis?
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(F) Lack of accuracy

Is ripple of YES
CH6 smaller

than 30mv 7

Call FANUC

Can rippie
of CH®S beadjus-
ted to smaller

YES

Accuracy will be improved

Is sield wire of Resolver connected
to ground at NC?

Is wiring of Resolver Shielded over
full iength?

Is wiring of Resolver isolated from
machine cable?

In case of Inductosyn, try to change
the terminals as follows.

DSA DSB

€ o IS

M0
\gca \gCA
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(Q) Big vibration and/or noise at stop or running

Check Current
wave Shape

Both direction
of current at
50/60Hz

Current In
one way with

Currentin one Random big

current.

Is frequency Can not be corrected Damage of
setting in " by adjustment be- velocity unit.
velocity unit © cause of mechanical

correct? resonance between

[s dither too power frequency.

big?
[s gain too Same as
big? left,

Is input power
wave shape
normal?

Is width of
dither constant?

3-1-22



(1) Big vibration and/or noise during acceleration

Check wave
shape of tacho
generator

Is gain too big? Adjust acc. time
longer.

Can not be corrected
by adjustment because
of mechanical rescnance

between power frequency.

3-1-23
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{(J) Big overshoot

Does motor
also over shoot
7

Trouble of machine

— Is gain of velocity unit too low?

(K) Lack of accuracy by 1 pulse feed

YES

Does motor
respond each
pulse 7

Trouble of machine

NO Is gain of velocity too low?

Is dither too small?

(L) Lack of accuracy in positioning repeatability

Is positioning
of motor
correct?

Trouble of machine

Is setting of acc-time for rapid
traverse too small?

Is gain of velocity unit too low?

Is dither too small?
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(M) Lack of stiffness in servo system

(N)

Is gain of velocity unit too low?
Is position gain 30 secl?

Lack of accuracy in a circular arc cutting at the junction of
quadrant

Is gain of velocity too low?

Is dithen of velocity too low?

Is position gain 30 sec”1?

Is backlash compensation set proper value?

Cause texture on cutting surface
Is pulse interpolation correct?

Method of checking out for velocity unit

(1)  Short circuit at between CH5 and CH6 on the PCB of
Velocity Unit,

(2) Disconnect motor power cable and connect a resistor of
5 ~10 &, more than 150 W as following figure.

(3) Turn on NC and put pulses by Handle then observe wave
shape of voltage drop across the resistor as the following
figure.

Note: Be carefull for the fall down of table as NC is turned on
without motor power cable.
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(1)
(2)

(3)

ms (50Hz)

3.3
__1 /l_._ 2.8 ms (60Hz) Velocity unit

Y — 5678
CLOD

{+) pulses

(] ==
ovOh Dy DO O N vp

resistor

oscilloscope

@lNgND

o]

A
| P ¥ S A P
{—) pulses

The wave shape, when power is put on, must be one of b, ¢ or d.

In b and d, the period must be 3.3 ms (2.8 ms) when Vp is higher

than 20 volts and if Vp is lower than 20 volts, the period could be
different and it is normal.

Changing from b to d, or d to b must be obtained by command
pulses less than 5 pulses (10 x pulse} by Handle.

The wave shape must be changed ctobtoa, orctodtoe
depending on number of pulses from handle.
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Trouble

Cause

3.3{2.8)ms

-
ADNNDMD NN

Defect of one wave per 6.

33 20 20
Eg- el lhﬂ..:li

-Fig.1l shows normal Thiristor

gate signal,
Fig.2 shows defect of cne pulse,
which results the wave shown

left,

3.3(2.8}ms

DN DN NI\

Defect of 2 waves per 6.

There is no gate signal at all on
one Thiristor per 6.

3.3(2.8)ms

1+ |
f\l\l\l\l\l\l\l\

Irregular wave,

The phase rotation of power input
is not correct.

Velocity unit is affected by noise.
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Another method of checking

When one axis has trouble, in servo system, it can be checked
wheather velocity unit is wrong or problem is in machine itself by
interchanging velocity unit with that of other axis.

L’-z:;’c(;;y " To motor of
‘ S ‘ troubled axis
|: troubled ] ‘ /
axis I,l /
o .
From {
Position Unit ’." \ ' '
Normal i \\\
Velocity To motor of other
[ unitof ] .
other axis axis

Note 1. Velocity unit for the motor Model 0 and 5 can not
drive the motor Model 10, 20 or 30.

2. Feedback cable must not be changed.
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(Q) Method of checking out for the Position Control Unit.

{1) Remove motor power cable

(2) Turn on NC and put pulses by Handle then check the voltage
at CH12 in the Position Unit. (EP is Ground.)

(3} Rotate the shaft of motor by some means and check the
voltage at CH12.

Note: Be carefull for the fall down of table as NC is turned on
without motor power cable.

Voltage of
CH12 (mV)

When pulses are put in by Handle,
the voltage at CH12 varies continuously
from positive to negative.

The rate is approximately
(-) (+) 10mV/pulse. (1 pulse=10 }

Command pulse

(-)

Voltage of
CHI2 When motor shaft is rotated, the
(mV) voltage at CH1Z varies continuously
(+) : from positive to negative.
Cw CCw

Rotation of motor shait
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Trouble . Cause

1 Handle pulse

There is no voltage ocutput | Input
at CH12 when pulses are multiptier
put in by Handle

Error
ragister

DA
converter

CHI12

Trouble is located at same part
of above figure,

. Filter Driv
There is no voltage output . °
amplifier amplifiter
at CH1Z2 when motor shaft
is rotated.
Zero Gene;ator
o
cross Sin,Cos wavg
Phase
discrimination
Error
register
DA
converter

T rouole is located at some part
of above figure,
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Another method of Checking

When one axis has trouble in servo system, it can be checked
wheather unit {(Position or Velocity) is wrong or problem is in
machine itself by interchanging Position Unit and Velocity Unit
with that of other axis,

From
NC
Position Velocity ]& N
Unit unit P& — ]
- -
From
NC
Position Velocity ] &
Unit Unit 174 \ — ]
—

Note 1, Velocity Unit for the motor Model 0 and 5 can not drive the
motor Model 10, 20 or 30.

2. Both cables for motor power and feedback should be inter-
changed.
3. The position gain should also be changed when gear ratio of

motor is different.

4, Be carefull for command axis name as input is not changed.
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APPENDIX : Zero position shift

The zero point by Zero Return function depends on the grid of
Resolver or Inductosyn, and it can be adjusted and shifted up to
2rmm if necessary.

(1} Set the switch on the PCB of position control to "0" and
execute the Zero Return, '
Adjust the dial to get the appropriate position as the zero point.

(2) 1If the variation by the dial is too small, once put off power and
change the switch to "1', "2" or '"3", and then try Zero Return

again,

(3) 1If the variation is still not enough, then change the position of
dog for deceleration, '

Range of variation for the zero point

In case of (1) direction for Zero Return

machine motion

—

grid point | |

variation range by dial

I 3 | 2 l ! l Qo | varigtion range by switch

In case of (-) direction for Zero Return

S—
DEC |

grid point l I




L ocation of switch and dial

F30008, F2000A
F1000C, F200-0A

F3000C, F2000C

F200-08, F220-0

4 2
(
z [g] 4
Y [g] f, X Yz 8 gy
/XE X 4 —=LE1[5] ¥ G Gfx
Switch . 2“? @? — "
7
Dial
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APPENDIX :

Operation without inductosyn feedback

The machine table can be fed by open loop circuit if necessary
when Inductosyn scale is not yet prepared.

(1) Connect cables as follows:

Servo unit

Feed back signal connector

| -

E|F
TSA(TSB
G|[H]ufk]|lL M
/
NIPI{R]|s]|T
OHIloHZdMS
5 |aia
6 |AIB
7 a2y
8 |28
U lu
vV
Ww
G |G
(2)

:hjms

05

AN

Connect Dand J

_IL__.A[A
_._ﬂlﬂlL:_.__;“B
blac AZA

green AZB

red U
—— white =
black W
green G

¥

ACZ200 ~ 350V

SQHz / 60H:z

Connect CH5 and CHé on the PCB (20B-0003-0490) in the

Velocity Unit of the axis where Inductosyn is applied.,

O CH5
Q CHG

ATy AV ak
s £ s s
A A A
|
|
Z||rjlx ]
)
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k_____

G [G2|GSOTLI 4R |R2|51 |52 |53(54
TSA[TSHMS|OHI|JOHE
Al |AZ2]|A3|A4
A | AJAIBIAZAIAZ B
motor ]




(3)

Select the Handle mode for the specified axis and turn the
Handle Slowly., The motor will begin to run. To stop the motor,
turn the Handle in reverse direction until the motor stops.

Caution : Be carefull as no feedback in position loop.
To stop the motor completely, it is necessary
to turn off power. Be carefull for falling down
of the table when power is put on.
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APPENDIX : Method of adjustment

Note : These adjustment are not required for customers
in general.
The values for ad_]ustrnent are the standard values
and they might be adjusted to the different values
according to the type of motor or the condltlon of
load. .
The actual values to be adJusted are wrltten in the
Data Sheet which is attached in each NC equlpment.

b

1. Position Contorol unit

(1) Check the sinusoidal wave about 10V p-p at CH4 and CH5 on
Analog PCB.
In case of Inductosyn, check the sinusoidal wave about 1V p-p
at CH3a and CH3b on exiting circuit.

(2) Adjust RV3 so as to get 10V p-p at CH6 on Analog PCB.

(3) Drive the motor in low speed and adjust RV2, SP1 to SP5 and
RVI so as to get the ripple smaller than 30 mV Pp-p on the peak
of sinusoidal wave at CH6,

In case of Inductosyn, the RVZ, RV3 and SP1 to SP5 on
exciting circuit. When both systems of Resolver and
Inductosyn are- used first do the Resolver System.

Setting of input multiplier

Short :
ire SL1 | sLz2| SL3| SL4
Multiplier o _
! x[O0]0O[x 3
2 Ol O] O] X |e-g- 10 of least command
_ increment corresponds to
O | X, X O multiplier 10,
5 X1O | x|0O
10 OO0 |0
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Setting of position gain

-1
(1} Gin 30 sec  (Standard setting)

otor type
Gear .| MODEL 10/20/30 MODEL 0/5
ratio
1:1.5 SP6-SP7
1:2 S5P6-SP7-SP9 SP6-SP9
1:2.5 SP8-SP9 | 'NO COnnection
. | SP6-SP9
1:3 SP6-SP7 SP10.SP12
1:4 SP6-5P9
1:5 No Connection
-1
(2) Gain 40 sec
otor type
Gear MODEL 10/20/30 ; MODEL 0/5
ratio
1:1.5 . SP6-SP7
. SP10-5P12
1:2.5 (9SP8-5P9 SP8-SP9
T SP10-12
. ®SP6-SP7 SP6-5P7
1:3 SP10-5P12
1:4 SP6-SP7
. Sp8-5P9
1:5 SP10.SP12
Note Settingswith the symbol &) require circuit modification

AO06R-603-.0052 on the PCB,
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Velocity Control Unit

(1) Location of check terminals, adjustment trimmers and setting
pins on the PCB,

A20B-0004-0170~0I171 /03B

Note :
1. CH3,4 : 0V
o CHI2 o CHII CH15 : +24V
[Jrvs - CH16 : +15V
[ Jrve CH17 : -15V
D"VT O CHIgA
[ Jrve _ O CHIZA 2. Connection of setfing pins
[Jave RIV:'TA Rﬁn (S1 to 89) is different depend-
o CHI4B ing on the type of motor and
o CHI3B type of feedback device.

RE:,B Rlv:nla They should be checked
S cniac and connect correctly as same
o cHIZC as before when the PCB is
RVIOC RVIIC replaced,

QCHIS D I__"’

QCHIO
O CHIB
O CHIT
OCH9
OCHS

O CHE

Q CHS

OCHYpy3RV2RYI RV4

°°”3OOO (]

QCH2
DCHI

SW)
Py 3

Hz Hz

i
i
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A20B - 0004 -0I70 ~0I71 /04C

CHIl CHIZ2 g—o0 813
o [#]

[ Jrvs
[Trve

[Jave 0 CHI4A
I___'R"s o CHi13A

DRVQ RﬁA Rﬁ

o—0 §9

o CHI4B
o CHIZB
RVIOB RVIIB
o CHI4C
o CHI7
o GHI3C
RVIOC RVIIG
o CHIB
0 CHI5
o CHIB
o GHIO
OCHY
o CHB
OCHE o—088B
o CHS

OCHA pys avz Ryl AV4

oan (XX 0]

© CH2
o CHI
=1
Swi o—=05
°_°§3
6y ¢
3? Hz 3 sN 0—o
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(2) Check the setting of power frequency 50Hz / 60z,

(3} Check DCvoltage +24, +15, -15 at the check terminal on the
board.
(4) Connect CHS8 to Ground (CHB) ‘and adjust RV3 so as to get the

voltage of CH9 1.5V (50Hz) or 2.8V (60Hz) .

(5) Adjust RV10A, B, C so as to get the high level of CH13A, B, C
2.1lms (50Hz) or 1.8ms (60Hz).
RV11A, B, C may be adjusted to get the correct wave form,
If adJustment by RV10 is difficult the voltege of CH3 may be
changed in the range of ¥ 0.2V by RV9. '

(6) Set the RV2 to the scale ”5” on the dial .
Adjust RV2 if motor rotates when power is put on.
(7) Set the RV1 to the scale on the di;‘ali'as follows'.
Motor type Seale
Model 0 : 6.
5 6
other 6 .‘
(8) Set the RV4 to the scale !'5'.
(9) Set the RV7 to the scale as follows,
Motor type Scale
Model 0,5 9
others . 5
(10) Set the RV 8 to the scale "5'" (50Hz) or "7" (60Hz).
(11) Set the RV 9 to the scale 1" (50Hz) ox "5'" (60Hz).
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SECTION 3 .2






2.1 CONNECTIONS
2.1.1 Connection of Cables

For DC servo unit there are connection cables of power supply,
feedback signals and motor power.

There are standard connection and reverse connection for the

feedback signal cable and motor power cable according to the rotational
direction which follows the feed command from the control unit,

The rotational direction corresponding to the (+} feed command

Standard connection Reverse connection



Connection tor resolver system (standard connection)

Servo unit
Feedback signal
connecftor
alB|lc|D|E]|F
TSA | TSB DSA|DSB |DCA
GIH|Jd |K|[LIM
DCB| S5 |RSA|RSB
NlP|lR|S|T
OHI|CH2
Motor power [ 5 aa
terminal 6 lam
7 |aza
8 |A2B
input power ulu
terminal v v
W w
G| G

{Reverse connection)

Servo unit

Feedback signal connector

Cannon connector

Ve

AlB|C|D|E|F
TSB|TSA DSB| DSA|DCA
G| |H|[J[KIL|M
DCB| S5 | RSA| RSe
N[PIR|S|T
OHI|OH2

Screw terminal

Al | A1] A2 | A2

AlA| AlB| A2AalAacE

AC200~550V
50/60Hz 3¢

Motor power terminal

azal

AzB

Ala

WI~N[D| D

AlB

. red A
(pwhite {1~ 125 alelclole]r
yél_iow SS TSA [TSB DsA [pse jpca
(Twhite { ]~ BSA o [n [k ]Lm
' n areen ggi vcB| 55 |Rsa |rse
[ !! DCB NIP|RI[S|T
i rﬁd i RSA OH I |oH2
H_w ite
— ole >~ RSB Screw terminai
OH I ai a1 | azfaz
—H:IL 55— .~ v OHZ2 —| ala|ale|azalaze
B red AlA
white
__ black AlB DC motor
green  AZA
& A28
red
white U
—_black V.
green_ &




Connection for Inductosyn system { Standard connection)

Servo unit

Feedback signal
connector

A B|C|D|E|F
TSB D5A(DSB

TSA

DCB} 55 |RSAIRSB|+15

PS OHI JOH2IMS

Motor power terminal

AlA
AlB
A2
A28

W[~ |,

Input power terminal

olsl<|c
o|l=|<|c

red

Ccannon connector

AlB|[C|D]|E||F

TSA [TSB

A
7

it} 155
blue,. MS Screw terminal [N [P R [s5 [T
ngné Al{AI|AZ2|AZ OHI {OH2
Ms — - alalaip |a2alaze
O
—-| ab |°
|
i
(i B2 ¢ motor [ [,
- DsSB D
blue A =
; DCA
Jutite ] nég (oo |
Nl obss ’
redn 415 Nrooca| Lo
Dt~ o
blue 'S !
i)~ R SR Slider [P
WItE RSB
PS— PS )
red 3 5
M_ﬁ:g Pre-ampiifier -
_green  »15p 1 [T |
_[][-'5 2 2 ISB:I 1S 1
RSA| 3 31s 58
red U Pslal [a
. 5
—black—
__green .
AC200~ 550V
50/60Hz 3¢

The reverse connection is same as resolver system.




Location of cables and Connectors.

(1) Motor model 40
In case of F200A

Motor power
terminal ___|

Feed back

signal connector™

In%ut power

erminal TN\

X Y
T1| T1

p

Rear Side

T1

Left Side

TB—

In put unit

Power
trans-
formers

N
J

In case of F2000C F3000C

X Y
T1 | T2

In case of ¥ 200B

X Y
T1 | T1

e[

T —

Rear Side

O

o T

.

=

-

X Y
T1 T1

|

S——

other voltage
than 200V /220V

Rear Side
— Power
trans-
— formers
| LJ
X Y
T1 Tl
Rear Side
1
(? CF Power
'I‘li\ trans-
TA| (J_d '/‘ formers
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(2) Motor model 50, 60, 60H

T1

F.ront
side

3-2-5

Rear side

T1

al

LC
VW

||

200V /220V

Rear side

T1
T3 Power
LC \l&? trans-
TW formers
N \J
other than
200V /220V



2.1.2 Checking of the phase rotation for the input power supply

For the 6-phase controlled servo unit, the phase rotation of
input power supply must be in the order of U~V —~W,
If this relation is not correct and when power is put on, fuse in
velocity control unit may blow.

Method of phase checking
Connect a phase rotation meter to the power input terminal

U, V, W and see whether a disc of the meter rotates in the clock-
‘'wise direction.

Power input terminal

U Vv

£

G
Phase rotation
&- meter.

T
— O
EEma— I

/T

\

[




2.1 MAINTENANCE
2.2.1 Periodical maintenance

Cleaning of air filter and checking of brushes of DC motor are
necessary as the periodical maintenance.

Cleaning of air filter

Air filter must be cleaned out once a month,
The filter can be removed with a sliding action to the backward.
Recommended method of cleaning is to blow the compressed air
to the filter element while appling slight vibration.
If it is too polluted, it is washed in a neutral cleanser and dried
up in the shadow of the sun.

Checking and replacing of brushes of DC motor

(1) The period of Checking

General machine tools such as lathes, milling machines and
machining centers ........ I year

Frequent acceleration and deceleration machine tools
such as punch press ...... 2 months

(2} The standard of replacement of brushes

The old brush should be replaced when it becomes less
than émm in length, '

(3) Method of replacement

Remove a brush cap and take out an old brush.
Set a new brush and put a cap and screw it tightly.

Brush

™
T g

tength of >~
brush A

Cap




2.2.2 Troubles and Counteractions

Items of failure are provided below and each trouble can be
checked up according to the following procedures,

(A} Ready lamp does not turn on,

(B) Over heat lamp lights on.

(C) Servo alarm lamp lights on.

(D) Fuse in Velocity Control blows.

(E) Machine runs away,

(F) Lack of accuracy.

(G) Big vibration and/or noise at stop.

(H) Big vibration and/or noise when running.
(I) Big vibration and/or noise during acceleration.
(J) Big overshoot.

(K) Lack of accuracy by 1 pulse feed.

(L) Lack of accuracy in poesitioning repeatability.

(M) Lack of stiffness in servo system.

(N) Lack of accuracy in a circular arc cutting at the junction of
quadrant.

(O) Cause texture on cutting surface.
(P) Method of Checking out for the Veclocity Control Unit.

(2) Method of checking out for the Position Control Unit,



(A) Ready lamp does not light on

YES
SERVO ALARM See (C)

lights on ¢

Velocity | VRDY_ | Position | SVRD NC
YES unit unit

MCC in Velocily
unit is ON 7

Are VRDY and SVRDY Corning to NC?

Does fuse in

Velocity unit See (D)
_blow ?
NO Pawer AC110V !
e N C SVRST | Position | PROY_] Velocity
unit unit
Are SVRST, PRDY and ACII5V

coming to Velocity unit?

YES

Fan unit

Fan bad, Fan Alarm.
stop
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(B)

Over heat lamp lights on,

Over heat YES

of DC motor Does the cutting exceed the limit

of duty?

Is the table of machine being
braked?
NO
- OH _| Positien | OH
- DC motor Unit NC

Is the cable between a DC meotor and Position unit disconnected?
Is Over Heat signal going to NC?

Is Over Heat signal coming from NC control unit?

Servo Alarm lamp lights on

The Servo Alarm turns on in following cases,

a. When positioning error becomes more than 16000 pulses,
the EALM lamp and Servo Alarm lamp light on.

b. When the feedback signal from Resolver or Inductosyn
becomes lower than 3V p-p at CHb, the LA Lamp and
Servo Alarm lamp light on.

C. When the thermal relay in the Velocity unit operates by
over current, or power transformer becomes overheat,

the OL lamp and Servo Alarm lamp light on.
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Location of alarm display

Printed circuit board
AlGB-0160-0540~3

EALMN

EALMM

EALML

LAL

LAM

LAN
oL

]

Z axis position error alarm
[l

Y axis

X axis "

X axis feedback level alarm

gL

Y axis "

X,Y,Z axis over load alarm {common)

nuc

Location of over load alarm display for each axis

MCC

MOL

J00) jon
—

Marked by
’% "R'" lever
arked by
redber MCC " e
OL Thermalrelay
Thermalrelay

Velocity Unit for

model 40

Velocity Unit for
model 50, 60, 60H
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(a) Position error lamp lights on

Is power cable of DC motor disconnected?
Any trouble in position unit?
Any trouble in Velocity unit?

Does motor
rotate ?

YES

— Wrong setting of position gain?
The correctsetting

(1) Frequency for rapid traverse: Lower than 160 kpps
(1 M pulse)

(2)  Input multiplier

(3} Position gain: 20 sec -  When gain is set smaller than 10,

the Errar linit should be set 32000
(4) Gear ratio of DC motor
instead of 16000.

(5) Strap wire of Velocity unit : S1 to S7
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(b)

Is the feed
back Connector
disconnacted 7,

Is the wave
at CH6& in Posi-
tion unit more
than 3Vp-p 7

NO

YES

(c)

Is thermal relay
in Veloclty unlt
operating 7

Over heat
of power
transformer ¢

Over load lamp

The level alarm lamp lights on

Connect the cable.

Note: Connection at motor side also he
checked. '

Are the waves at CH4, CHb5 about 10V p-p?
Is the gain RV3 in position unit too low?
Any trouble in position unit?

Any trouble in the level detecting
circuit-in Velocity unit?

lights on

Does the cutting exceed the rated duty?
Is the brake for clamp operating?

Too severe cutting conditon ?
Mechanical brake or clamp ?
Misconnection of power cable ?

Thermal
relay

ON ON

Position
unit

Velocity
unit

Any disconnection in the above route?
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(D) Blow out of fuse on the Velocity unit
In addition to a malfunction of Velocity unit or DC motor

there are following causes of blowing out fuse.

. Malfunction of machine tool,

. Incorrect cutting condition.

. Incorrect setting of feedrate or
. Malfunction of position control

Ul o N

. Incorrect cable wiring.

Location of fuses on the circuit

acceleration/déceleration,
unit.

1. For motor model 40
Trans- !
AC former
INPUT Reactor

' "MOL
MCC PR

MCC

vl
<

iffiﬁ ffflvicc CD
— o o— ¥

Velocity control unit of one
axis.

Line contactor F6_

—
. ¥5

Note: Transformer is —o—~_o-MhH
not used for the ! -

supplied voltage ¥4

pplie oltag ™

200V or 220V ﬁ
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2 For motor model 50, 60, 60H

MCC MOL CD

S asipery

LC !
1
U —o-35 O—B:E—-—-TA a(F\‘_p 9
1
I ]
L Y
VNN D 1 B ¥ IR T P
t
Lo Blg ' 73
W —o—d o— ! —czl.L2 o\ _oe [T

. 0T T woyn |

0 Oo—Wn—0 ©

L1 Velocity Control Unit for one axis

Location of fuses

(2) For motor model 40

MCC 0d
P Series resistor
[][”] for PCB
19 1'8, 7
MOL \
| _—PT1 protecting ™~ POB protecting fuses

T2 I'7 ] fuse

F7 . 424V
DD—/ F8  +15V

gl
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2) For motor model 50, 60, 60H

[/

[ ]

1OF8FT7

T

/7
77

/

: Series resistor
== [
S for P.C.B

\\ P.C.B. protecting
fuses

F7:+24V

F8:+15V

F9..15V

L

Fl2:+24V
[H:H:”:H:, PT||pT F1 F2 F3 x\MainFuses

{F4FER6ITLOFT 1 2

PTI] protecting fuge

!

PT2 protecting fuse
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Purpose of each fuse
F1,2,3 Protection of thyrister from over current

Protection of motor from over current in short time

F4,5,6 Alarm signal generation for blow out of F1,2,3

- F7 for Model 40 Protection of transformer PT-1
F10 for Model 50,60,60H Protection of transformer PT-1
Fl1 Protection of transformer PT-2

Causes of blowing out of fuses

1. Malfunction of machine tool
1. Partial abnormal big friction on the sliding surface
2. Incorrect engaging of gear train
3. Collision of work and tool
4. Driving under the brake or clamp of machine
Remarks 1. Check the current through the all stroke of movemenf.
2. Check the variation of current in one revolution

of lead screw.

2. Incorrect cutting condition
1. Over current by too deep cutting
2. Continuous heavy cutting over the rating

Remarks : Temprature of motor would also increase higher.

3. Malfunction of Position control unit
1. Over current at the time of putting on the power because

of poor adjustment of.offset.

4. Misconnection of wiromg

1. Oscillation by positive feedback

5. Malfunction of motor
1. Ocsillation by the malfunction of feedkack device

2. Over current caused by demagnetization of the field
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Incorrent adjustment of Velocity control unit

1.
2.'

Incorrent wiring of short strap
Setting of too big gain

Malfunction of Velocity control unit

Method of investigation

1.

2.

Blow out when power is put on

1.

Blow out even without motor power cable

1. Velocity unit should be replaced

Blow out only when with motor power cable

Check the signal VCMD by oscilloscope when power put on, and
if this signal has trangent variation connect CHIl to GND and put

on power. If fuse blows again, Velocity unit should be replaced,
or if not, Position unit bas trouble,

Blow ocut during operation

1.

Checlk the currént wave shape with load and without load whether
oscillating,

If there is oscillation, reduce the velocity gain or check the
position gain.

There is a posibility of demagnetization of motor, and to check
the demagnetization, measure motor speed N(rpm), terminal
voltage V(V) and current I(A) as follows.

: | Voltmeter
140 : ammeter

iy

5 O—: »

|

1604

:7

:80 T

L___
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If the value :
V:V— I X Rm

is smaller than:

N
1000

Ke x

the motor is got demagnetized, where Rm and Ke are
coefficient of motor as follows.

Type of motor Rm+10% Ke+10% Kt +10%
Mdel 40~ 0.14 ohm 78V/1000rpm  7.lkg.cm/A
50 - 0.063 ohm 73V/1000rpm  7.lkg,cm/A
60, 60H 0.073 ohm . 110V/1000rpm 10,7kg.cm/A

Are there abnormal noise or voltage variation on the power?

Blow out when emergency stop or when acceleration.

l.

2.

Check the strap wiring on the Velocity unit.

Check the gain setting on the Velocity unit.

Blow out of fuse in the process of installation

1.

Check the input power voltage and transformer tap.

Check the phase rotation of power supply.

Check the setting of power frequency.

Check the polarity of motor power cable and feedback cable.

Check the adjustment of dither and gain on the Velocity unit.
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(E) Machine runs away

Is Resolver
Connectien Positive

Feedback 7

YES

Connect correctly

Loseness of coupling in DC rmotor
Position feedback does not apply
correctly as failure of position unit,

Misconnection of feedback cable
for other axis?
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(F) Lack of accuracy

Is ripple of
CH6&6 smaller
than 30mv 7

YES

Call FANUC

Can ripple
of CH6 be adjus-
ted to smaller

YES

Accuracy will be improved

Is sield wire of Resolver connected
to ground at NC?

Is wiring of Resolver Shielded over
full length?

Is wiring of Resolver isolated from
machine cable?

In case of Inductosyn, try to change
the terminals as follows,

DSA DSB

5o Soa
_<__QCA > ‘—< DCB

O
\gcs \gCA
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(G) Big vibration and/or noise at stop or running

Check Currant
wave Shape

Currant in

one way with
swell of 50,

Both direction
of current at
50/60Hz

Current In one

Random big
current.

Is frequency . Can not be corrected Damage of
setting in by adjustment be- velocity unit,
velocity unit cause of mechanical

correct? resonance between

£ .
Is dither too power Irequency

big?
Is gain too Same as
big? left.

Is input power
wave shape
normal?

Is width of
dither constant?
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(H) Big vibration and/or noise at stop or running

Check Current
wave Shaps

Both direction Current in one
of current ot

50/60Hz

Current in

one way with
swell of 50~

Random big
currant.

Tacho generator NO .

Can not be corrected

Wave ..

Is frequency by adjustment be- Tacho gener-
setting in cause of mechanical ator bad.
velocity unit _ resonance between YES

correct? ' power frequency.

Is dither too Damage of

big? Velocity unit.

Is gain too Same as

big? left.

‘Is input power
wave shape
normal?

Is width of
dither constant?
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(1) Big vibration and/or noise during acceleration

Check wave
shape of tacho
generator

* Current limit ls gain too big? Adjust acc. time Damage of
level is too low. longer. velocity unit.
-]
. Too hea'.VY load . Can not be corrected
Too rapid by adjustment because
acceleration.

of mechanical resonance
between power frequency.
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(J) Big overshoot

Does motor

olso over shoot Trouble of machine

~Ts gain of velocity unit too low? .
Current limit level too low ?
Too heavy load ?

Too rapid acceleration ?

(K) . Lack of accuracy by 1 pulse feed .

Does motor
respond each
pulse 7

Troubie of machine

NO Is gain of velocity too low?

Is dither too small?

(L) Lack of accuracy in positioning repeatability

Is positioning Trouble of machine

Is setting of acc-time for rapid
i traverse too small?

Is gain of velocity unit too low?

Is dither too small?
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(M) Lack of stiffness in servo system

(N)

(O)

Is gain of velocity unit too low?
Is position gain 20 sec”l?

Lack of accuracy in a circular arc cutting at the junction of
quadrant

Is gain of velocity too low?

Is dithen of velocity too low?

Is position gain 20 sec™1?

Is backlash compensation set proper value?

Cause texture on cutting surface
Is pulse interpolation correct?

Method of checking out for velocity unit

(1)  Short circuit at between CH5 and CHé6 on the PCB of
Velocity Unit,

(2) Disconnect motor power cable and connect a resistor of
5~10 £, more than 150 W as following figure.

(3) Turn on NC and put pulses by Handle then observe wave
shape of voltage drop across the resistor as the following
figure,

Note: Be carefull for the fall down of table as NC is turned on
without motox power cable.
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(4)

3. {50Hz)
2 (60Hz)

@™ W
33
T

Velocity unit

e

El oV 5678

(+) pulses

E ovhb D 1 A f vp resistor

oscilloscope

A
| PN VAN VA ¥ B v
(~) pulses

The wave shape, when power is put on, must be one of b, ¢ or d.
In b and d, the period must be 3.3 ms (2.8 ms) when Vp is higher

than 20 volts and if Vp is lower than 20 volts, the period could be
different and it is normal,

Changing from b to d, or d to b must be obtained by command
pulses less than 5 pulses (10 4 pulse) by Handle.

The wave shape must be changed ¢ to b to 'a, or cto dtoe
depending on number of pulses from handle.
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Trouble Cause

3.3(28)ms
= 2
-~ B (m % ]

AANNDN NN 1 1

Defect of one wave per b, Fig.1l shows normal Thiristor
gate signal,

Fig.2 shows defect of one pulse,
which results the wave shown
left. '

3.3(2.8)ms
There is no gate signal at all on

NN DNDN NN one Thiristor per 6.

Defect of 2 waves per 6,

3.3(2.8)ms .

ﬂ-l ,' : The phase rotation of power input
5N TN is not correct.

Irregular wave. Velocity umnit is affected by noise.
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Another method of checking

When one axis has trouble in servo system, it can be checked
wheather velocity unit is wrong or problem is in machine itself by
interchanging velocity unit with that of other axis,

L’:i‘:";? To motor of
_ troubled axis
[ troubled :l ‘ P
axis Il /
v/
From {
Position Unit ,’ \
Normal ! \\\
Velocity To motor of other
[ unit of :
other axis axis

Note 1. Velocity unit for the motor Model0, 5 10, 20and
30 can not drive the motor Model 40, 50, 60, or 60I1,

2, Feedback cable must not be changed.

3. Velocity unit for the motor Model 40,50, 60, 60H
can not drive the other type of motor.



() Method of checking out for the Position Control Unit,

Remove motor power cable

Turn on NC and put pulses by Handle then check the voltage
at CH12 in the Position Unit, (EP is Ground.)

Rotate the shaft of motor by some means and check the
voltage at CHI12.

Note: Be carefull for the fall down of table as NC is turned on

without motor power cable.

Voltage of
CHI12 {mV)
When pulses are put in by Handle,
the voltage at CHLZ2 varies continuously
from positive to negative,
The rate is approximately
(-) (+) 10mV/pulse. (1 pulse=l0 )
Command pulse
(-)
Voltage of
CHIZ When motor shaft is rotated, the
(mV)

voltage at CHI12 varies continuously
from positive to negative,

Cw

CCW
Rotation of motor shaft
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Trouble

Cause

There is no voltage output
at CH12 when pulses are
put in by Handle

Handle putse

Input
multiplier
Error
register
DA
converter

CHI12

T rouble is located at same part
of above figure,

There is no voltage output
at CH12 when motor shaft
is rotated.

-
——

Filter DOrive
amplifier amplifiter
Zero Generator

of

cross Sin, Cos wavy

Phase
discrimination

Error
register

DA
canverter

Trounle is located at some part
of above figure,
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Another method of Checking

When one axis has trouble in servo system, it can be checked
wheather unit (Position or Velocity) is wrong or problem is in
machine itself by interchanging Position Unit and Velocity Unit
with that of other axis,

From
NC
Position Velogity ]8; A
Unit unit P& /( 'r_:"—l
. v
+ f =
From
NC
Position Velocity ] a |—]
Unit Unit 7 \ =
=

Note 1. Both cables for motor power and feedback should be inter-
changed.

2. The position gain should also be changed when gear ratio of
motor is different,

3. Be carefull for command axis name as input is not changed.

4. Velocity unit for motor model 0,5,10,20, 30 can
not drive the motor mode 40, 50, 60, 60H,

5. Velocity unit for motor model 40, 50, 60, 60H can -
not drive the other tvpe of motor,
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APPENDIX Zero position shift

The zero point by Zero Return function depends on the grid of
Resolver or Inductosyn, and it can be adjusted and shifted up to
2mm if necessary.

(1) Set the switch on the PCB of position control to '"0'" and
execute the Zero Return,
Adjust the dial to get the appropriate position as the zero point,

(2) If the variation by the dial is too small, once put off power and
change the switch to "1", "2" or "3", and then try Zero Return

again.

{3) If the variation is still not enough, then change the position of
dog for deceleration.

Range of variation for the zero point

In case of (+) direction for Zero Return

machine motion

—
DEC Lam—— T

grid point | !
- 2mm —— e
variation range by dial
| 3 I 2 l t , o} l variation range by switch

In case of {-) direction for Zero Return

—
DEC —

grid point I '




L ocaticn of switch and dial

F3000B, F2000A F3000C , F2000C F200-08B, F220-0
Fi1000¢, F200-0A
4 2
Z o] =)z
@l|z s
Y [d] Y X Y z ElIg
x &l 4 51 E] Y g
. 286 _ X @
Switch ) X ¥ 7

Dial

3-2-34




AGE I
2417 Jo42EeD o p
A022/002 Tomod yitm _
0¥ Tepow Iojout i0 T (1)
UOT}IUUDD) BUIIIL
Fzer
o LT -
PIdor  @rer WYOVIJ ADOTd + XIANZEddVY ,
&y u_ = hqx.vﬂﬂn.?hwuv. =l
ALt PAAIS 27 Of - 344 [ BT 31 EA ”_Fu
I
rid-2-[--o #7] ¥ [Zem~
et i z Al rsxcﬁ_ 2w o
for) ]
[~ @) 28 -
. p— Jr.!q s
s [ze]
=
Fs
Lo , -
gat e | 1
o 214 ! 22108 v “ — N
7R div s 1 =) [(B2] o _Z_#]
i B gorz-seop-g90v [T m|_ .
AL OIS S L -- ﬂh@iﬁuaﬁ\h\un\w\_ (=[] 77T
= “
i
I ——— 0 ar m
1 )
5 2 &2 | :
1
T
& *=*Tle &2 !
) Te @< )
R I
71 af—"Ta @[’ = !
I
. ﬁ e =G B|° | R
)
7 U="1® ®* | | B e
. MMT r} “ [l ] LS < A
2 ~ 4 e alf T 1 7 3 F P
FRGIN iy » ' ‘ @ e @ | | © .,.0: < m ®
Ll s ! ~SE0p-FIOY # z 1 B @s 7@ A
H0RoUt PALE 27 22 e L e oy 2 ) G , e e 788
ol =g @ -1 L aE] ® g @7  Eeritwes
! Fiury 24200 A2inopan A9 pe2oufisag EA EZ mmmv MR.NN\;Q&N
(BZ00 -1000 -HBY I *IIWY Dtf ImTTOY [z=] E_ (ddrS ot af
~ o ThEe W BT ) Eir5 -G EGT-GYOY i AALUS
| Jiwp 104202 weszesoy [ A4Vt 24IpA G1RZ
0

3-2-35



@
£ +a3 5 +
ZF . 2
@ X
£ -
ye
(3
LI o VO IPF O HE <2
o ~
. ] ‘
5z HO09 09 '0¢
= ° | ! ! , T ey 19POW 10301 IO}
22 bl ¥ e =t jtun 43100724 (2)
2 3 < Y ees NFwes N7 zyes P g
5z i naap| T sazs 4335 2 55 = e hiala,
B rr]r e i iy
- & e N Ty T 7 KR BN
o JOPG-T5TY | ornd | orz | 2 @ut e [ L. p— ; .
TRl | e £
TSI T |grra] 22 |@ Tei=ie] = R
Ky i TN a
WIACL | Ry 27 FOO—TL5E |7 TA ek | Lyt | 2 | @ o] % .N = .
:‘L.‘_—‘E @ N IBNE 2| \. U\\/\l..\ n
XY d b -28 [EFL-pE| zHT | Iz »o 3 i 2] - 2223 fyar
arso ermgn| 1 ME r - 5 N _l.lmutt Lz 2 ) llrllnb!u\!l.. y
BT ave 1900-esy f e p—— e 0 = 8 -
phiniliitirs 037w (27513 7 7 sysn | Jedss 1ans 40 L
Bz . 2S5oa-loso-10HY - . [+ |®@ navs] [ows g% ) rT 5 ™ o
RN 04200 o4 F73 NE EX 2 @ &
socsemtmy| 3577 Joee Tty | GEFE | g | £ 1® _. J P S RN R 1O
THroi oo teasiean L0 a3 0 o4 ¢ ¢ . o C - u PR 70 2
% FEO-[CPO-[iGY | THEANIY = | & ST ) b =l —~ ®
braz: M o ey V) FoH \ 1 M‘ 72
AN as | 7| [/4] N £ IE M
SPET-av 274350 NG h e
IAvel | Leeo-fovo-tobt | Lokl | yg | — ¥
- [L |s
uke aepEiEa H
VATHERS LYy | WS2y/ PAP-SOR-TOSY  pidtd f-is [E~INAZ| s 4 ™ Iw
o sy | | P
oo~ Yo | 4o | B == = = =1
: b 5 £ = (B2 ) rawesd [ 3
Al s E=al] wezal] obEo—toso-Gory
LBIF-fo0-TFOV | ZT L 1ty 2 [P |2 [ ]c [£Z7 s [ £ S @M 1M 1291050y 2N
. (27 ] & A [ 1=« [ =a]e
S LV SOIINL
ThooTeao-TRE | il |pmigdl 7 = s H 4 m s oo Ll sonians |
iz EI . IHE ¢ Fo7 | 21 |57 ¢ LN Lag N O
0Ly PO 00T | R & iL | e =] (=2 [=2i) - [z Z4irs TROL
TR =M ay wor] ot wral Ty
- Eg- booo-Ro70 DEFS - oo~ Gory
[ZZZ T T - ” & uﬂﬂ ...»a« ..Wq LA ey s SR a7 Eq2
Pt et 2 L NOXTETEMINDEL 2T T
lo s -t D5/ 1 GxOpar SO0~ 70T =TI | E~iL| B
ralwt o5 XT 7 2 =1 3 END 22
_Wm‘quu%%aﬁm‘ EPoD—foae - TETE [ Aiadr | 7ow | L = - - L] ecco-doos- oozl
= - ¢
s i = = ol o,
S LD77 | Vi IF O JO0T - TASE o | 7 — e S g aear]ar ELESIe] T =l
e © z7a7| 1 o) o
A gl G00%-Ja50 | £xihis | 25| 5 P2 Ed oo R A
o [¥e] -
S DTN okl o 7] o rr P @3] M T
RO BEOO - FOZE | sRard| 2 397 ELA P 13T & [+ ]
iz —
F coqvaging] 7 rzald WNNH IM w rLm ﬁ
b Boss=gozy - pom| £ I..Hm. 5 \m vw‘_. 4 (O]l E 37 = _”_\.{U O LNOD Liw?
02 2zns Bt e 243 ¢ =l Fanf ) NONISAoL.
GEE O PO - Gol P EgMz| & A TH e Ta5le PP Rezal =
et acda] =L [¥E|s ETElf3 |
FLLe~ BEI-§o2y [T el | rpMd | { |® | = Hz prele IS
BLLY R Bk L X 2 e
P 5
[ E Tr |\WE T | F 7| & ) w7 ST 09 55 05t (25
S-1OWIAY B R e o e L e i i M red e

3-2-36



AOg 09 o8
IFa0N
HOLOKN

= 4

vay
g

047 40I-SEGT = FITY

b4
O GAYIS 200/

24’4

1
[
|

[ A~==@ ST
|_ ikb:aqn_kh,.s.u AIT20T5A

ez

&

A02Z/007 1amod
YT HO9 ‘09 ‘0§

[9pPOWI IOJOUL IO T ﬁmv

ial oot

yet

T I0L TS

@Y

T sy ow
1
|

4
“ G475 073 -CEOF - QICH

Wi
MOUGk OANIS DG of

(M FOXINOD ALTIOT2N

.ﬂl_ o et e EE g

LLcres

] Ay
B e |
| =
_ s I
T RES ot ¢ = _ |
!Jl = ¥ :
S Ty w | 2s u
2 A - —
(v o v I e -
; : @ —
AR ¢ A E ;
i C7
v LT — =T LT
1 5 t
1t ¢t )
TNH et Sixt 7 m :
&/ < Pl grendors - avo
Y st $0/7 RGP -G

YOLOKN GRYTS D0 &

[ZZ] 1s=Tanim & 3 vz J
%L ILS...J&EG&GS? =3 |

AT | B

LTINS T0M4P0D NOTLISOS Bl

SHALIFANNGD

fA KA

{EHH H KK

X TXH Tk

—_————
(9-/EQEING ) DT

{~=T Y
LN LDINT

Pir3-GR00 - @Rgy

LING 7CXLATD
L-74

! 5

[
Zvonfor

A
a22/002

71 A4S 2
@d

3-2-37



F2H-

2l

v

OHI~B013-CEGT - RO

(4
HOLOH 0ANTS DT of

LN} TOWLHO? AL TICTTA

FZ i~Twmen® eyl

Frasmudaly T

A0Z2Z/002 uBl}
1ayjo zamod TIIm $09 ‘09 ‘05
[9pouwt 1030l I0T {¥)

a
E
L
uj
-

o] L% gj.p.@
@l:ﬂmﬁ
|

&.kulr -

it |
Ay
d

3 ARLARfSLTAL
z
5 F

4 wdy|

|

IS

&)
F
I

3
§
3
[

—HH =Y

T AVT

[€]
aav . =+ fo01 2y
A o T Fad LMD PALTD L
M.\.v — * ! q\\uln&u.numw -nmt
okt OANTS 72 ) “ =Tt i Bf F—
HoLok BA o m-L -R\S?&}B.ABSE (=
Frrd
=
Iz o7
- o 4 2 - 2e
PR Y B (== L=
rui
EZoél 1
=y’ E 1 —J¥T
]
£
: [Zd @
24
- (]
qzy- n.“ [54]
v P [oEa7er ==a=] 2
W““ ”. “ Gl 2= $2- SECF-CFOY V" E—
YOdoh AN A ATT@eHE L
AN 3T 01 - LTNG 04 L0 A4 120734 L A
- - M T~ - 7 Woy ao
r z = (5165557 5 naw e
AT TE e T O . ! T e TaM 2780 PHD-SEIT-GIAY TN A8 W0t
LINIT FIYING MOIL TG H _u|_|_ : uﬁlmr“ | LT InanT
0—+— -
L_-J

SNCLITNNG

3-2-38



£e
ZE
1€
7€
52
g2
L2
gz
&2
rz
j=F-4
2z
/2
[ FeiT TFFS 2 X-v= a2
20m” | sea0-r000-705¢ | gspat o
WA noReL quuwg.g%u.wumt T pagys| 64
Fea2- 093 SMWM.”,M
- ~ A yws | O
- 28 Lot 30|
- N T %l )Y Y
o2 Al | 2000- 1900 - v Lne
EAl 27000 ey | et g | @r
SEEP- DN oo/ -7 o3 3T
AL o g0y go0- 7080 e | s
-/ o0 = Lozt L
PEE0 =f 008 -J0pY Pyciytelt &7 | pr
375 43 muﬁ.\gw.\b“.{ P2 I =Y
2/-4PpENT vas m|iens
]
{200~ fid) 24
Lpao-foar-rpey | C
g54Ls - D w { 2N ps
=i
- - INYL | ar
1000 1 000-THY | Loy
I o= rava 1osv L 2 ]
FeBera-caoa-7s9w | + | 24| @
FT= P v LD
G0 £060- I8PV \%Etww L
[oa77 wsr7aws|  GLTi oW ZoES g
&L VD 00 -f 000 - T09Y Fsas M I
un_mm F“Q.Nww.ua m“ peoe-1o9g-10sy | W VEH Jop| ¢
| B ;
2 16PN 003 vey | 4o
unqﬁt | 77070005 JEsp [ -étis (2~ [ o
e png PO 002545 ayecAigl) 4 428
Ldlo-DOEC~ QoY y_._.e:‘.vgu_ 298| 2
i~ il
0920 -0000- 972K |y b P99 4
=8 s VEE =k &r
Sy Did Sp! 104 3B 1525 (Loryunsuag| yequAs| S ad|

0¥ Tepow Iojows Iog (1)
U 4312013 A

X018 YoUSINLNL oo

XIAONEdd4dV
R Goer B
3 o | - 15
ceFs’ Far) o
YIAT0H ST 04 T Y o R m a7 &
TOR QI 24 206/ [£Z]
HOLTK L7
Wor1 DAU0SS THL i —
§2°
7 7
(=23
“ - “ﬂﬂﬂﬂmm_ﬁ}b
{38 micsirn) Lt
FSAF VI ed B
5 Vs
> Tas - pavr-gaze | [0 FN
¢ o = u.N\lo 7 ] * o E L]
2 fra38 438 Lode s
¥ b 7 b2 [ g i
) en F4IE baizs 2805
o QA gy
D7 5 AMM/ s
.Iﬂ/ 7 vlfkN FIVAE EHEE
2amE
O >
Z 7 &
—00—
3 - oo
D 21478 o) ow| BER AANE N U
2 ° AR P e Ml g
KB hg
el lem
3 (9 3 < (gor) G aiL
“ gz e ¥s e g 0L OIT THNIHEIL O vED HE2
“9 NG\,J\ 22_e , Y028 3
ver —c &
7oA 20K
]
] Bag fos
\|\ — LIV LBHT BIA ARzfa0z
PEERY i) LIV LRl Q2
ﬂlﬁ_?c _HW@E 7
jum
s » 1 gMd |m| Pn%gu_
E-7g al
[[] WA
4 _w LR oY (O
ELd . M I-.wln\lllwa
i ]
E22 m w 87 72| _HD
22—y FOLNG?
3 8 2 T
H 4 e e I Nosised 0
< ¢ g AT
7 z _ _ 2) |
w: Z Q9LO -pod-GOZY 73
1R

3-2-39



B o d
PEL o X" TF)
rrE W B

neet oy |
Fitfy jOA24ED

H
.
A0ZZ/002
UB} I230
Tamod yim
azr
o gz 0F [9pow
T B L
(444 4013 Feo$-geat’ [770] rojour 10 1 (2
+820u OA4FS 2 AL B Eu._s._wﬁ..%hﬁwwusm h u
1
h
1
2zy 7
o Fzy
RGO RV ] =
o 7 BorI- FECTF-TIOV [7ro5 -
{926 OAdes I EL I.utiiu@b.c%\_ == @m l“
ol
|
0
|
e f 2Lag L
F- E & BE
. |
=1 3 =5 ofo L
LS
— - s ) @) 7 F
B 3 >
b p @ )
-~ 1
. |_ = e L 1® . _
P 7
2w H oWy S| F= |
THom  oiw o ) T T ._m_.qw
192%¢ oda35 2 U ==~ Hw.ﬁ.....gxﬁu&\\_ g @ !
| 2imn 217 =12 @ I Tt tpos
10934aD A 1130030 Aq paenbiseq. [e=] HOEE
R ( Z2 o0 - fOXP-IRY) 4TAIPEY if i Spdwroy
o — Alddg IV AL
H.:_ua— QILW&WR.UE mvwnhv\h,nﬁ\ ﬂ Ecror-SEor-Froy Lo Indtr ’
O 4t i le S PHM 2T
H )

3-2-40



(pprWw HANVI) IT2wIoysuerl Jamod T07 uoroauuod dey, xipuaddy

3-2-41

02-¢1-%
Fe- LT ¥Z-381 F2-61 F2-61 ¥2-02 |¥e-02 IowIoysURI]
22-81 |€2-61 jo
_ _ _ _ _ _ TJeUutulI=]
91-6 91- 01 91-T1 91-T1 91-21 | 91-21 Twas) qoes OITM
PI-0T jeI-1T1 uDIM]Dq deayg
30=2UuU0n)
2-1 8~Z 8-¢ 8-¢ 8- 8-7
9-2 L-¢
61 (9)ex
T1 (s)eL
¢ ($)¢1 |Towzorsueay 21q®D
pue
12 22 22 m_m 44 £e ()11 rraq andur
€1 ¥1 F1 61 il e1 | (2)2r usomlaq
1292UUO
G g 9 L 9 L (1)1x o
AOBF AO¥Y
A0GS AQ9Y ASTH AO8¢ AOTT A0OT
ndug induy ndug ndug induy | Indug
IDWIIOISBUI] JO ISQUUITNU [BULWIID T,

(3600~ L600-1000-T18y) Iemxiozsuray yo sde} Surpulm Arewrad Jo uor3ed07]



(A

It

0T

]

THOS

1241 [e13uc) jluf £310079 A Xipuaddy

— D —— UNLVTIID80

HO S 8

al
m+l|h9b|
wmﬁ

HD E_A

LiM0HID ONIHIL N

ALTHYOd

NTVD 1OV

TOLOW .
JO NOT.L HOLIALAA _
-OIIOUd EHL D——  LNIUHOD
[ WQd ASTNd HHAO |®
WIAY  {£dD
o Ol
—— IC__ _
D LHS3H 1 —3 0§
_|vL ] _
e - —o gy
1
i ot AY e H__:| R
! AU , ==
L IND HONAS "M L.I. €l €14 Z=
“SaayeT " LASII0 24
o) 1 i i Sk
) J01AHy | r A
A ) M 2 0
| TOHANGD DATHIA 471 s s |
b= .P|||||||| HLATOSEY Yl s
JETHD R |
MOVH  NIVD i
= —Qdad  LNEHHAD o
= e - ) - I8,
& T AT IV FONYIVY
M In 1144 _IH\\ H\ avo o _
__I o I.HH.W O HONLE T A IL_| WARLIAT LN o A Hﬁ €HD q
o - —IrIR o (R - 90TAY VS
“ ! L FOTAY |, PN ILLAY NOVHUEES MOVL| FLI0SaV [
{ . )
= L ooy ot A7) Boq _
= qRTHD ZIHD °F . . W
3 B
e A
oL
VIIAY HEHLIA
EAH .
~J WA -
Lo 3t .L
i o) riﬂww_v? ,zv?u. nde d
Z0lAY
VPTHOD § VoL A gl-
R T mwl
o+ oi . aaqy Ny
LOTTAN Lt <]
Ve THD & It ALTU VIOl
AL ITOSHY
6HO OTHD 8HD

INIHMID HOLON

1) HOLOW

"
v

LN

3.2-42



APPENDIX Method of standard adjustment

Printed circuit board in Velocity unit.

F9 P8 I7
GHl.luGHQ
CJavs
Orvs sB
OH14A CHIo
CHIGA l{v]lA D
° EVIO
O® Sy 10,00
c}?14n
o{"HI9 CH4B
w710 J 0| rv 11p O
oCI{[B [+3
Rz
O0|rviic
oCHi0 Rv103
a a
°CH8
oC H6 RVI[ED
o wv107(] CH3.4 : 0V
°°“8’38’21CW>1 riee ) CHI5 : +24V
o O ' )
a3 ~ :l H\nmo CHI6 . +15V
oCH1 ES; CH17 © -15V
§1
1. Checking of short bar
IVITACH |6VTACH 3VTACH |6VTACH
S1 o S6 o . o
52 o 57
53 o
54
55 4] o
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7. Checking of power voltage
Check the voltage of +24,+15 and -15&

3. Setting of power frequency
l. Connect CH1D to CH3(CND).
2. Adjust RV102 to gel CHY 0.6V(50Hz)or 1.8V(60Hz).
3. Adjust RV1GA,B,C and RVllA,B,C to get the width of
level "1" of CH13A,B,C = 1.2ms(50Hz) or ms{60Hz).
RV10 is for width adjustment

EV11l is for wave shape forming

4. Adjustment of dither
1. Connect CH8 to CH3(CGND).
Adiust RV3 to get the width of level "1" of CH13A,B,C =
2.0ms(50Hz) or 1,8ms(G60Hz).
Note : If it cannot be adjusted by RV3, the previous
setting (3.3 power frequency) may be altered by

within +0.2ms on CH13.

5 Adjutment of offset
Set RVZ = scale 50%

(Adjust so as motor does not rotate.)

. Adjustment of gain
Set FVL1 = scale 30%(Model U0) or 50%(Model 50,60,60F)

7. Adjustment of velocity feedback voltage compensation

Set PVY4 = scale 50%.

8. Adjustment of current feedback

It should not be readijusted. (RV107 = 50

o
~—

9. Adjustment of current limiter gain

Set RV106 = 50%.

10. Setting of current limiter
It should not be readjusted. (RV9 = E0%(Model 40) or
H0% (Model 50,60)
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11. Setting of deceleration limit gain

{RV101)

12. Setting of current detecting offset

Adjust RV103 to get CHl1l = + 0.1V or smaller
13. Setting of overcurrent detecting level

It should not be readjusted.

(RV104=80% model 40; 75% model 50,60: 70% model
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Spare parts

APPENDIX
1} Fuse
Name Specification Remark
Fuse A60L-0001-0061 #GSATH T5A For Model 40

1t

A60L-0001-0061 #50T150

150A For Model 50, 60

A60L-0001.-0-061 #50T200

200A For Model 60H

Alarm fuse

S. Fab 250/402A P413.

1.3A  For Model 40, 50, 60, 60H

A60L-0001-0046 #1.0

1.0A For Model 50, 60, 60H

Pt

A60L-0001-0039 #AL

1, 0A For Model 40

Fuse A40L-0001-0038 #FR4700K |0.47
Resistor
2) Printed Circuit Board
Name Specification Remark
Firing Circuit .| A20B-0004-0760 For Model 40

A20B-0004-0770

For Model 50, 60, 60H

Fuse Circuit

A20B-0004-01990

For Moedel 40

A20B-0004-0430

For Model 50, 60, 60H -

Gate Circuit

A20B-0004-0330

For Model 50, 60, 60H

Surge Absorber Circuit| A20B-0004-0340

For Model 50, 60, 60H

3) Semiconductor

Name

Specification Location Remark

Semiconductor | A50L-5000-0011 | Velocity unit For Model 40

(Thyristor)}

A50L.-5000-0010 Velo

city unit For Model 50, 60, 60H
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