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II.

1.

Preface

This maintenance manual is Guide book for finding out trouble and
checking equipment (DSE-80 Type Unit, DC Motor). After finishing
installation, wiring of electrical appliancees. our products are inspected
completely before shipping out from our factory.

The following 3 items should be examined by each machine tool builder
because final confirmation is impossible without combination of motor. and
machine. But if trouble happen, please confirm and adjust. It is should
on the forth item in this manual how to adjust. '

{1) Adjustment of the motor max speed.
(To compensate each deflections of T.G. generating voltage.)

(2) Adjustment of the speed meter.
(To adjust deflection of meter)

(3} Adjustment of system response
{To adjust PI setting to optimum on combination with machines)

Notes for adjusting and maintain

Only trained electrical and electronics personal should maintain this equip-
ment.

Wnen working on or near the equipment with power voltage applied, it is re-
commended that all metal object such as rings, watches and tie clasps be
removed. ' ’

It is heighly recommended that all personal working on this equipment wear
rubber soled shoes (insulated).

Do not insert or remove printed circuit board from the equipment while power
is applied or operating.




. FSD-D Type unit

1. Structure

We can find fusé, SREG. printed circuit beard, auxiliary transformer,
regulator, and field regulator on front view of driving convertor unit.
Oon back side of SREG. P.C.B., there are mounted pulse trans printed circuit

board and thyristor stack.

when machine tool builder requested it.

1-1 Thyristor stack

Option P.C.B. sometimes mounted on SREG. P.C.B.

Six module type thyristors are mounted to one piece of the aluminum

cooling fins.

sulation from the fin.

NOTE :

thyristor is no used.

1-2 SREG. printed circuit board

The thyristor itself is molded, which enables a complete in-

On large capacity convertor or 440 V power supply, module type

épeed current REGulator printed circuit hoard is mounted on front side
of driving unit base, and has IC logic, LED, lead relay, connector.
When providing a control system for stopping at regular position, use an

internally and partially modified P.C.B.
tions, the F.C.B.s are also partially modified.

circuit remains unchanged.

Depending upon user's specifica-
In this case,

the basic

o Over-speed (OSL)

o Tuse blown (37FL)

o Overcurrent in
motor coeling fan
(88L})

o Motor overheat
{PTC)

improved)

o Over-Speed

o Fuse blown

o Overcurrent in
motor cooling fan

o Motor overheat

o Motor overcurrent
{OCL)

No. Item 0ld type New type 1. New type 2
1 Model No. CDPB3CPS-62 CDPB3CPS-82 CDPB3CPS-83
CDPB3CPS~82-0 CDPB3CPS-83-0
(For Orientation} (For Orientation)
2 | Faults o Starting failure, | 0 Starting failure
Prevented tacho-loss (SFL) (functions are

Same as New type
1

3 | Interchange-
ability

0ld type, New type 1
peplaceable.

, New type 2, Each board is

4 | TG feedback
circuit cont-
role range
extended.

24.7 to 43.2 V
46.7 to 95.4 v
Discontinuous

11 to 91 V
Continuocusly
Controllable

Same as New type
1

(@

Item

0ld type

New type 1

New type.2

Fault terminals

Ncone

Added

Added

o | v |5

Contact capaci-
ty of fault

Resistor load
DC24v

Registor load

o DC 24v, MAX. 0.5A

detecting relay | Max. 0.5A o AC 250V, MAX. 7.5A
increased.
Block terminals are
extended in parallel | Same as New type
with conventional 1.
connector terminal
CNI.
7 | P and N (X15v) Added
power pull-out None (load capacity: Same as New type
terminal . £50mA) 1.
8 | Coupling for Jumping wire Short pin 8CL.
pulse shift Al8, Al9, E1l0
P.C.B. with None
power failuer
P.C.B.
1-3 Field regulater (FREG-10C) (FREG-10E) (FREG-10D)

B There are . control printed circuit board on upper side, and diode,
thyristor and auxiliary power trans are mounted under side of FREG unit.

Adjusting cap for 50 Hz/60 Hz change, rheostat VR. v VR
and pulse transformer are arranged on control P.C}B.

5.!‘

(However, FREG-10D has no 50/60 Hz change-over cap.)
For characteristic differences, refer to the previous item.

1-4 Pulse trans. printed circuit board

IC, transistor

Difference between pulse trans. P.C.B. for 220V.power supply and 440V
This P.C.B. has twelve pulse trans-
formers, resistors and capacitors, etc.

are shown in photo <p-7> Vv <p-10>,

Besides, the 200V pulse transformer P.C.B.s are available in new (2
kinds}) or old (2 kinds) types, each having the following differences.

No. Item 0ld type New type
1 Model No. CDPD37ZPA-11 and -12 | CDPD3Z2PA-13 | CDPD3ZPA-14
2 | Mechanism for preventing
gate connector from None Included Included
coming out
3 Protective circuit
against power failure None None Included
Interchangeability T____;;;_j
{Included)
T None T
T None T
N
T onﬁ T
737




1-5 Auxiliary transformer for control powér source and AVR

FSD FSD FSD FSD FSD FSD
Control power source (+15V, +24v) is produced, first by dropping 3% —45DN 43| -55 DN43 | ~75DN43 | —90 DN43 | ~110DN43|~150DN 43
200/220V with auxiliary transf i

/ . vy trans ormer: and then.necessa¥y‘p0w§r source %s prive Unit - - . o FSD FSD FSD
available with constant voltage device after its rectification. AVR is Type No. —37DN33 |-45DN43 |-55DN33 | T T

equipped on the transformer.

FSD FSD FSD FSD FSD FSD FSD FSD
The specifications for each component of the power source unit are as _ Tuse Type "22DN23 | -23DN23 | 25DN23 | ~30DN23 | —3TDN23 | ~45DN23 —56DN23 |- 75IN23
follows: - No. T |CS5F-200-G CS5F—-250-G CS5F—400-G
* Three-phase auxiliary transformer
Capacity ; 25VA
Primary voltage ;o 210V + 15%
Secondary voltage, current ; j Jf Micro Switch
Ul - Vl - Wl 17.8v {(650mA) between the cables Tndicats X
S P s 17.8V.( B0mA) hetween the cables N hite) Mar
vy U3 - V3 - W3 7 Vv ( 50mA) between the cables ite)
i Power source regulator
, Micro switch
1 Type ; EHD N RD 3153PA (. installation base
j Input voltage ) + 18.5V
| Cutput voltage ;. 15V
Permissible output current ; 500mA

g

| 1-6 Current transformer
i

The current transformer is eguipped in order to check motor current at Fuse body
AC side. In its structure, this transformer winds secondary winding to cut
core, and it is of a window-type; at the primary side, main circuit
connecting bar goes straight through the core and makes one turn.

1-7 Fuse

The fuse is installed between the cables of alternating current U, V,
W phases for the purpose of protecting the thyristor from overcurrent. If
the fuse is blown off, the white mark of the micro switch installed at the
‘ top of the fuse body will protrude, which shows blow-off fuse distinctly.
(See Fig. 1) :

In- case the mark protrudes forward 'again, replace the fuse. Even if .
the mark is again pushed in, the exchanged fuse is not used as it is,
because the fuse is blown off. The types of the fuse are as follows:

- - 'Fuse Types
FSD FSD FSD FSD
- — |- 1BDN43| ~22DN43 |- 30DN43 |-37TDN43| — - !
[
brive Unit| — ___ |FsD FSD FSD FSD FSD L
~11DN33|—15DN33 | —18DN33| —22DN33 | —3CDN33
Type No.
FSD FSD F&8D FSD . - L FsD
—5TN23 |—-7DN23 |—-11DN23|-15DN23 —-18DN23
{ Fuse Type CSEF
s TR cs5F-40 -G CS5F-75-G CS5F—100 -G 15 -G
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HLR *» Comparator P.C.B.

(CDPAOPUJ-22)
<P-13>

HIR - Speed arrival signal » Comparator P.C.B.
{(CDPAOPUJ-41)
<P -15>

T agay :  CpPADPR I T TIRT N o
N : e

Override with HLR P.C.B.

(CDPAOPUJ—-32)
<P-14>

Torque limiter » Speed arrival signal P.C.B.
(CDPAOBTL-31)
<P-16> "




Torgque limiter - Current limit pattern generate P.C.B..
(CDPAQOBTL—-41)
<P 17>

) B
- 15054 ¥ Hpigoss

D/A Convertor » Speed arrival signal P.C.B.

(CDPAOTAD-21)
<P 18>

Comparator P.C.B.

(CDPAOLKX-71)
<P -19>

Comparator « SC « Timer «Phase rotation P.C.B.

(CDPAOLKX-52)
<P-20>




Position adjustment P.C.B.

(CDPAOCAP-51)
<P—-21>

1 -3VVaYydoR

EREER

Load meter P.C.B.

(CDPAQAAC-11)
<P -23>

Torque limiter » Load meter P.C.B.

(CDPAOBTL-52)
<P-22>

Speed arrival signal P.C.B.

(CDPAOLKX—-41)
<P —-2%>




Speed arrival signal - Comparator P.C.B.

(CDPAOLKX-61)
<P -2>

it Attachment P.C.B.
4%- <P —2%>

!ii .

it

[l

L

i

i o .

<P 21>
AT ENUEEBEEE
AUX. TRANS. AND REGULATOR
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(1)

(125
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3. Drawing

3~1 Standard Whole Drawing (Without Option)

SREG. (CDPB3CPS-62) + pulse trans (CDPD3ZPAZ11)

+ Field Unit (FREG-10C) + Power Unit + Main Eircuit
SREG. (CDPB3CPS-83-0) + pulse trans (CDPD3%EBA-12)

+ Field Unit (FREG-10C) + Power Unit + Main Circuit

SREG. (CDPB3CPS-B3) + pulse trans (CDPD3ZPA-12)
+ Field Unit {FREG-10C) + Power Unit + Main Circuit

SREG. (CDPB3CPS-82). + pulse trans (CDPDRD3ZPA-11)"
+ Field Unit (FREG-10C):- + Power Unit + Main Circuit

Option P.C.B.’

HLR, comparator {CDPAOPUJ-23)

Override HLR.(CDPQOPUJ—33)

HLR. speqq grrival signal, comparator (CDPAOEUJ—42)
Speed arrival signal (CDPAQLKX-41)

Comparatcy timer, sine change (CDPAOIKX—52}

Speed arrival signal, comparator (CDPAOLKX-61}
Speed arrival signal, Torgque limiter (CDPAOBTL—3L)
Curregt'limit, Torque limiter (CDPACBTI-41)

Torque limiter Load meter (CDPACBTL-53)

/A convertor {(CDPAQOTAD-21)

Orientation (2 sensor) (CDPAOLAC-52)

Orientation (pulse encoder) (CDPAQIAC-62)

(CDPAOLAC-72)
(CDPAOLAC-727)

Load meter P.C.B. {CDPAOAAC-11)

HEH3179
HAH 30607
HAH30496C

HAH30496a

HEH4957
HEH4956
HEH4942
HEH4870
HEH48920
HEH4252
HEH4868
HEH4894
HEEH4981
HEHA4863
HAH4 2999

HAHA42896

HEH5339
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4. Adjusting and maintenance
4-1 Confirmation of OQuter Wirings

1 . . .
(1} Connections and Species of wi
Sdivane ; : res are cor
al circuit diagram"

{(2) Especially,

cf)

The opposite of s
grounding or not

hielding parts are to
to touch other wires.

W C .
hen twisting pitch of wires are too long
. . '

it is not effective

Exampie -
P Sectional Area mm2

(3) It is Possible to exami
: PIC windings according

Ne the resistances of armature
o r

: field, T
to the Specification. ¢ o and

Thg order of resistance values ig following

3rmature resistance < fielg resistance
TG winding's resistance < pTC resistance

cf) Checking the p.T.c,

circuit, use D
Don't use MULTIMETER ; TGITAL METER,

(TESTER), it'1] be burn out

(4) Separate wires of the
- generator from

(5)  Insert spark killers int

o all noise gene {
coi 1ls . rati Nng sources
or magnetic valves '

e such as relays
r AUX1liary motors and fluoresce e

nt lamps.
(6) Don't con .
: nect the M terminal

ing P.C.p 5 of the SREG p.C.B and the fielq regulat-
(7)  Check the cireoul
cuilts without +
earth, hree phase main power supply not to be in
— 40 —

Check points (the following

Main circuit terminals
terminals to earth)

\

,,
=N
=
e\

@ u v
° ° I 1. Main circuit terminals
: : UVM, MP, MN
. : 0
. i _
. : 2. Terminals of power supply
- CN: unit
u.. V. W
(m] =]
M 11 1
3. Terminals of field unit
Ur VF MJ MK
Ohﬂ wl T y ®

7 1 4, Check pins on the SREG

; i er
Main circuit Terminals of pow P.C.B.

terminals supply unit Pl PMN

Terminals of field unit

Check them with TESTER and confirm their values over 500 kfl, it is
necessary to examine their causes and to certify the hindrance of

operation.

cf) Don't use the insulation resistance meter of DC 500 V.

Usually insulation resistance meter of DC 500 V is used for
measurement of insulation resistance. But without special cases
avoid it because of destroy of electronic parts by using it and
applying the big voltage to the electronic circuits.

4-2 Confirmation of the Motor Preparation
(1) To make sure, check the conditions of brushes centact.

(2) Sufficiently take care of the conditions of the loaded machine to keep
the safety of motor rotation.

(3) Confirm there is an alien or not in the motor (cil dust ete.)

(4) Take care the rocking screw of middle capacity motor (over 20 kw) for
safe transportation.

- Take off the red mark screw and
change another be attached to

S

(5) Confirm items (1) and (3) about the tacho generator, too.
About others, refer to "motor manuals" in detail.
4-3 Confirmations of Power Supply Capacity and Voltage

(1) Minimum of power supply capacity is follows.




[

Power supply Capacity (Kva) 2 twice of motor rating output (kw)
(2} Confirm the power supply veltage within *+10% of rated voltage.
4-4 Confirmationé of Power Supply Phase Rotation and Frequency
(1) Confirm the phase rotation at the kPower supply terminals with phase

detector. without Phase detector, it ig Possible to use oscilloscope
as below. When the wave form of CHl is delayed from those of CH..

2
Oscillos- [CHi E f E
v \ /
\ f/
/=7 ,/ N-//;l— CH:
rd
ol Unused (insulateqd
, L_ % with insulation tapes)

Don't ground the oscilloscope
chassis to earth

cf} 1) When discriminating above clearly, it is easy to see to shift
one of .the waves a little as to be shown in dotted line.

¢f) 2) 1Insulate one of the G lines without fail or the serious short
circuiting fault of power supply are occured by connecting
both G lines to g and T phase in error.

(2)  Change over the switch on the P.C.B. according to power supply.

SREG P.C.B.
[ LLJ_LLE] FREG P.C.B.
50HZ
60HZ Ly
CNt CN2 ?EL
D U 60HZ 50HZ

To change over the switch for 50 or 60 Hz freéuency using, replace the
mini jump socket fraom cne side to another (The mini jump socket, what
is called a switch, is used for frequency changing) .

4-5 Examine Terminals, Loosen Screws and Existances of Something Aliens in
the  Contactors and Cthers, ‘ '

Especially in the case of exportations, take care of rusting.
4~6  Confirmations before the Motor Operation
4-6-1 Preparations
(1) Separate the ends of amature circuit from D.C. out put terminals

(outside tetminals) or from connection terminals on the terminal
box s0 as not to rotate the motor.,

i lat
tor is to take off the £
not to rotate the mo
e meiﬁé SREG P.C.B. those are connected to the pulsg trazson
Cablgs ?? the case of recovery, check carefully correct inserti
P.C.B. n i

i ut)
of cables or the pulse trans P.C.B. will be burn o

* ) —7—

i A

f, __| /

rﬂJ/ U], !
1 1]

Ll
T T T T T T T T T T " Details N

>

f/ \\'*** if

* Align correctly the red marks

| i i f locking
** Tt shows the condition of taking out, and consists é |

mechanism

he arrow
*  Open the both locks and pull the flat cable towards t

&
mark

p - - el y cl t on tl—le SREG P-C.3|

Surpress tlle start uP d a rcul 50 4as Ilot to
ay sStart- p d ay fa ( 11 Y

tO dlSpl t_h.e t t— el lllt S()I[let =3 IIECESSlt Of abOUe

depends upon the outer circuit)

CDPR3CPS-62 |
Make short circuit with the jgmping
wire between the end of R8O and
the M terminal as illustrated on

R ‘ the left.
B CNp

CNy L/
[] & 000 . i

M

CDPB3CPS-82, 83 | | .
Make short circuit the pins CAl wi

a jumping wire as illustrated
t 2 | on the left.
Mt ey . |
%gi: With the mini jump that.ls used for
‘€N1 Pk frequency changing, it is :.:llsoCA
[] .[:l possible for short circuiting .



4-6-2 Power acceptance (to throw the magnetic contactor in a Service Wire) - A. CDPB3CPS-62

Confirmation of input voltage in the unit (It is unnecessary to do

when there is no voltage change by transformers) . F"aulll.t . How to check
N | Ttems | indicating (refer to the SREG P.C.B. below)
A. Main circuit terminal veoltage (U-V, V-W, W-U) within *10% of lamps
standard voltage ' ' , ,

' a 37FL Make short circuit between Terminals |

B. Syncronous power supply voltage (U -V_, V_-W_,W_-U_) _ 37 and M on the SREG P.C.B.

ditto 1 1 1 1711 _

: : b SFL Take out the jumping wire of the item |
C. Field power supply voltage (UF-VF) 3-1-(2) (It puts on about 1.0 second ]‘i‘
ditto later) . .
y
4-6-3 Confirmation of power supply for the P.C.B. c OsSL Make short circuit check pins between ]
N and CH5 (It puts on at 115 " 120% :
Check voltages below, if abnormal, promptly throw off the magnetic , of rated speed)
contactor in a serxrvice wire, and examnine the wiring of the control. . . , |
d 88L Make short circuit the terminals between i
| . . 88, MF and M |
between P. and M, DC + 22V26 V ) I‘l
. e PTCL Take out the connector CN, from the !
between P and M, DC + 14.8V SREG P.C.B. (It puts on at 3.2 & 3.8 k@ b
15.2 v and recovers at about 2.0 K of the : -

PTC resistance. i
...
between N and M, DC - 14.8v : : “_I

(E’\“ 15.2 v
Digital volt
meter Fault indicating lamps @(((-3
 —
: - MMEIEE
4-6-4 Confirmation of circuit sequences MITISIS |G
’ i o j:.l:
(1) Confirmation of the motor cooling fan rotation direction. On the 2 2 S o4al B ° \”
motor there is the name plate indicating the cooling fan wl o« =l el : . @
rotation direction. : "o 3 ;
o h
N N g_._ 5
(2) Confirmations of sequence relations between running, stopping, w ‘) ° )
- jogging and forward, reverse rotation setting. : ) ] s00- ° ]
[J60H= i
(3) Confirmation of the faulty circuit . ' ' ) i
On the running condition, confirm the faulty circuit when the !
fault indicating lamps on the SREG P.C.B. are lit on, the relay
30 also cn the SREG P.C.B. are acted (At that time, the contactor
for cuter usage 30A-30C areon) and the main contactor in the © '
electric cubicle are off. o
é
Check the faults of the circuits as follows: Oi:]lj,]
Ot-=
I, L]
SlIE 2R m
Z|<|B[=

a4 — A | — 4h —



B. CDPB3CP5-82
{ CDPB3CPS-83)

Fault
Items | indicating How to check
Lamps (refer to the SREG P.C.E. below)
a 37FL Make short circuit between terminals 37 and M on the
SREG P.C.B, '
b » 3 3 "
SFL Take Qut Fhe Jumping wire and operate the DSR unit
(to give it the forward or reverse and speed setting
voltage). This lamp puts on about 0.2 second later
c SFL Make short circuit CA2 and operate it (to give it the | ‘
forward or reverse and speed gsetting voltage). This
lamp puts on about 2 to 10 second later.
d 0SL Make short circuit between check pins N and CH5
(This lamp puts on at 115 ~v 120% of the rated speed.
e 88L Make short circuit the terminals between 88 MF and M . ’
£ ‘PTCL Take out the connector CN. from the SREG P.C.B. (It
puts on at 3.2 % 3.8 k0 afid recovers at about 2.0 k2
of the PTC resistance) .
g OCL Supply over -2 volt to the pin CH& (It puts on.)
Fault indicating lamps ®
eu indicating dan (]
0 O,
M|37 E i’E
QDO
| S ' °
sl g g g g :
g+ @
=T
o
o !
[] 50H: o @ )
O e
[] 60Hz o
@ [+)
DCAI/
[ca. —~©
[Jcas
_(D
=
&

4-6-5 Confirmation of field current

{1l) Confirm the field current in accordance with the motor test report
(or the motor specification)

A, FREG-10C and -10FE

Terminals of the low stage

() (-}

FREG unit
Tester

As the field voltage is calculated as to multiply the normal
field current by the field resistance of hot conditicn and
regulated, the current of cold windings or of just power
supply's throwing-in conditien is up by 10 to 30% more than
the rated current.

Don't touch the regulating volume resistance VR, on the FREG
P.C.B. and the initial current becomes the normal one in
accordance with the temparature rise of filed windings.
Refer to the specification, page 18.

B. FREG-10D

Terminals of the low stage

MJ As the field voltage is regulated
with current, this is the value

of multiplying the normal field
current by the present field
resistance.

FREG unit

Don't touch the regulating volume resistance VR, on the FREG
P.C.B. despite the difference, 10 to 30% of the voltage between
hot and cold conditions. :




. ,
Example DC Spindle drive system manufacturing specification
Orderer Messrs JIS, JEC JEM technical standards Mfg. No.
- numbers
Warranty term | Within 1 year after shipping of the factory
Specifications
Items Specification Remarks

Machine name

type NC lathe

Motor specifications

30 Min

i3
o
L usage Main spindle
in
! Range of load variation 10 v 100%
o
H 2 2 .
' load GD kg-m Converted into
& the walue at
R the motor axis
~
8 Starting frequency
o
5 base torque - kg=m
<
o Ioad counter torque kg-m
=
The name of system FSD- D
Type GGN 3138G
Output power 5.5 kW/cont. 7.5 kW/30 .

Base gpeed/maximum speed

1150 RPM/3450 R.P.M.

Range of speed controll-
ing

34.5 "™ 3450 R.P.M.

Voltage controlling

34.5 v 1150 R.P.M.

Field controlling

1150 "™ 3450 R.P.M.

Armature voltage

DC 22ov!

Armature current

31A/5.5kW 42A/7.5KW

Armature resistance

1.265 at 75°C

Field voltage

112V at 1150 RPM

3.7A x 30.3
= 1120

Pield current

Max 43A normal 3.7A at 1150 RPM

Nor 0.92A at 3450 RPM
Min 0.78a (say)

Field resistance

30.8Q at 75°C

Cooling fan

87/120W, 200/220V
50/60Hz, 0.42/0.47A

Tacho generator

| KGD-03C

DC20V at 1000 RPM|

PFM 25/1.2-24
AC 115V at 180G

R.P.M.
P,T.C. thermister Existence (standard)
Nonexistence
2 2
GD 0.45 kg-m .

o 48 J—

(2) Observation with a oscilloscope

When "off", it is
about 20 volt

When terminals M and FS of FREG unit are
"on", the output voltage is about 120 volt.

about 120V ] o N

/ ’l'
/ \
, / / I h&
// / ! By
-/ / The voltage of some P.C.B. shows the

about 20V

half of above.

It is also unnecessary to adjust the other VRS on the FREG P.C.B.

cf) When the field winding resistance of a motor is more than
100 Kf), connect the resistance for discharge between
terminals MJ and MK.

4-6-6 Checking of generated voltage polarities of motor and T.G.

For above, measure the generated voltage, when the rotor is
rotated towards one side by hands.

The portion of motor measuring
///?irtj generated voltage range
%%LlJ ' measurement
E ’ E = between MP and MN DC about
. CHs + T Tester 10V
. : ) .
.5 The portion of T.G. measuring
generated voltage range
/4(,(’ measurement
+ =

between CH5 and M DC about 1V

Tester

It is correct the poralities MP of motor generated voltage and CH5
of T.G. generated voltage are same. :

When the polarities are different, the motor runs away and is
unceontrollable.

4-6-7 . Confirmation of speesd setting input voltage

" (1) Confirm the speed setting input voltages of manuals, automatics
{using D/A converter, NC eqguipment) and jogging, between M and CHl
or M and CH,, when operating (forward and reverse).

(Refer to sequences which the terminal CHl or CH2 is used.)

The voltage shows about 10V at the max. speed written in the manu-

facturing specification. (If correct, it is between #2.95 and
+10.05V) Other rotating speeds are proportional to the speed
setting input voltage. »

Example.

If the rotating speed is 3000 RPM, and speed setting input voltage
is 10.0V, it shows 5.0V when 1500 RPM. and RPM shows 1.0V.




o

! FX VRa
%13 —Q O Eff;l——N
L
| s 3lp
i RX VR~
|
I
|

(2]

. Tester
v ’ . ‘

]‘liiiiCHnorlzucH” SREG P.C.B.

: ,

) ‘

| CN, CN:z

111
L 3

: M { VR7 VR6 [

. TrIr1 © © J

When the power supply for speed setting is illustrated abowve, the
fine adjustments of max. speeds are regulated with VR6 for forward
and VR7 for reverse.

To the contrary in the case of a D/A connector or NC equipment
those input comes from the out side, ajust it on the outside.

Refer to the items of options, when options are equipped on the
D.S.R. unit. '

When the over ride P.C.B. is equipped, confirm the speed setting
voltage variation of percentage against the original one.

4-6~8 Confirmaticon of the basic behaviors of P.C.BEs.

(1)

(2)

Confirm the behavior of each part according to the reference "the
voltage and wave form on check pins”.

Confirmation of G min, Y min of the phase shifter (with an
oscilloscope)

In operation « min is from 18 to 25°
In stoppage Y min is from 28.5 to 31.5°

Basic waveforms and VRs for ajustment are as follows.

VR10 is for standard wave forms of U phase between U and W
ralso for standard wave forms of X phase between W and V

VR11l is for standard wave forms of V phase between V and U
,also for standard wave forms of Y phase between U and V

VR1L2 is for standard wdve forms of W phase between W and V
ralso for standard wave forms 7 phase between V and W

AN
SN

cf) To confirm the phases of the phase shifter, insulate the
standard wave forms with the insulation transformer.

e —

4-6-9

(1)

(2)

[

440v/110v

I u
Ul--| | , j;\

I
|
| I . — .
L LIITTTd IAccord polarities
I
|

::1:1\——;;_—Zfi—;4 of both sides
* Don't ground the
. rLchassis to earth

Oscilloscope

FREG g
unit’ b e

G means GROUND

In the figqure,

Example.
real lines (With dotted lines shows a x phase pulse.)

Moreover refer to the reference data page 31 v 34 of check pins be-

haviors on the SREG P.C.B. and the FREG P.C.B.

Recoveries

Conduct operations after throwing off the power supply (throwing
off the corntactor for the service line)

Reéover the preparating operations of both items 3-1-(1) and 3-1-2
(2} to the original conditions.

. 4-7 Motor Operations

4-7-1 Confirmation of the motor rotaticon direction

(1)

(2)

4-7-2

(1)

Confirm the rotation direction, when jogging and setting manuals.

(Low sheed setting)

o When the rotation direction is incorrect, reverse the porarities
both connections field windings MJ-MK and tacho generator
windings.

o When the speed is abnormally up, stop the motor immediately and
examine TG circuits (3-5-=(3)). If not recoveres, it 1s nece-sar
ssary to examine again according to the trouble shooting.

Confirm whether speed controlling is correct or not against the
speed setting, on the low speed range.

Confirmation of motor max. speed

When indicating the max. voltage value {(10.0V), adjust VR2 on the
S.R.E.G. P.C.B to become the maximum speed in accordance with the

specification.

cf) With measuring the motor speed on the machine side, by turn-
ing VR, gradually, take care of the éver speed coming from
the puilywheel ratio, gear ratic and belt slip. etc.

The connection shows confirmation of a V phase pulse with




(Reference) .
When there is the di
{although the accuracy of speeds is within +1% of max.

- wanted the accor '
follows. )

A. When the accelerating time is short, try to repeat from forward
max. speed to reverse max. one and vice versa or open ecircuit
between terminals FS and M and repeat start and stop, it becomes
"clear. (Don't forget to restore the latter) :

fference between forward and reverse speed,

speed if
dancg of reverse and forward speed), conduct as

B. If there is not-an:ampere meter,_measure'and_calculate the voltage
between ocuter terminals MM and MA on the FREG unit with an
oscilloscope or a igital volt meter. ’

{Example)

If 3450 rpm at -10.00V of forward speed setting and 3420 rpm at
+10.00v gf_reverse speed setting, adjust VR, as to be 3450 RPM in
the condition (see 3-6-(1)) that forward spee

d setting becomes
max. -9.95V at 3420 RpM.

Example, in the motor cése in accordance with the manufacturing
specification for reference. By the Shunt resistance 50A/60mV and
and the current limit value 46.5V. 1

4-7-3 Confirmation of the speed meter

| o | | ‘ 45:3 X 60mv = 55.&mv
th}!’kfter finishing the fine adjustment of the max. speed, correct VR JOR |
on e SREG P.C.D. in the max Speed state Naturall
: . . N y do above both, ; i mi ' ' E
directions. (Already equipped the adjusting VR in the speed meter, it : <. When changing the current Limit value, turn VR4 on the SREG B.C.B. :
allowslto correct either of them.) Adjusting band width of the speed | | ;j
meter is from 7 to 10.5vV. iN The current limit value j
) | | VR4 \\' decreases with turning VR, i
-7-4 Confirmation of the motor terminal voltage Q , to right (toward 6N) |
_ : ON 6N f
{1) C?nfirm the terminal voltage in the conditions of max. speed and |
light load. ;
Motor terminal voltage Y motor rated voltage — IR drop at 100% (2 Confirmation of the output wave fom on =n oscllloscops f
of rating, i
i
240v _ﬂ_/\_/\_/-\_ . . ||“
0 level In the case off load operation fh
e i
200Vt ——— - When. accelerating, ’ |
it falls teoward this arrow /_VW\\ i:
200V / a point of rated current 1m] ‘!1“
t_ |
[~ When decele‘rating:pit rises Pn e e ond curre{lt o
180V 1 toward this arrow 0 level e or on Load operation
10 36 S0I00% T 40A ‘
(Example) 4-7-6 Confirmation of system responses
;f Fhe case of the motor in accordance with the manufacturing spe-
Cification for reference, akbove figure shows the relation vbltage (1) Change the speed setting rapidly as follows

to current Equation is, (From min low speed to max. high speed and vice versa, 4 w

220V - (31a x 1.26Q) » 181v @ ‘,/) stop-—max high speed
The answer means off locad to the motor and then ecurrent is approxi-

mately OA at 31A of rated current, the voltage rises to 220v.
- Even if there is an error .25% of voltage. Practically it is not

stop~—discretional speed.—wother discretional ]
speed-—max. high speed, forward-—reverse, etc.) ;

problem. Adjust the terminal voltage with VRl on the FREG P.C.B. (2) Don't touch the VR of normal standard setting value for system
. : : response con the FREG unit. ‘ ;
(2) Confirm the output figures on an oscilloscope. ' N !
. : on FREG-10C  VRg is 2
20V v V Vv : ) on FREG-10A thére is normally no VR for adjustment (VRB) ]
] The figure on an oscilloscope

, 100V  2ms/DIV on FREG-10E ditto

shows an operation at DC 220v.

cf) When requiring espécially high accuracy and response.of pseed, ﬂ
it does not satisfy the specificaticns without changing cons- |
tant numbers on P.C.Bs, the VR, notch and the accuracy of mo J
motor and tachogeneratcer all the more. '

0 COM

4-7-5 Confirmations of the current limit value and IR compensation

4-7-7 Others
(1} These are already set in the factory, therefore, confirm the

current limit value with an ampere meter, when starting and stopp- ' Confirm the full satisfactions with the actions of optional P.C.Bs
e when there are optional P.C.Bs on the D.5.R. unit.
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Controlling power supply on P.C.Bs

P - M P -M N -M
SREG P.C.B. CDPB3CPS-62 +22 % 26V | +14.8 v 15.2V -14.8 " 15,2V
n _82 " n n
FREG P.C.B. CDPBlCAF-31 - +15.0 v 17.5V -15.0 v 17.5V
" —42 +21 "~ 30V +11.2 ™~ 13.1v [ -11.2 ™~ 13.1V

The voltage wave forms of checkpins on FREG P.C.B.

A. CDPBlCAF-31

strengthening the
field {at VRg)

max 160Vv180V

Stop Cperation Remarks
CHI Comparation of v 0~ =12v detections of armature
voltage weakening voltage and current
circuit '
CH2 Setting volt +1 Vv 6.5V same as left | the voltage changes accord-
voltage of min 10 V55V |column ing to the field voltage

setting value

!

field
voltage

CH5 volfgae

CH3 AFR output +1 v 8V same as left | at standard &V
o = 140°
1400 |
(04
angle :
I
CH3 voltage 6V CHz
CH4 Standard voltage |+10 v 12V same as left
of weakening
circuit
CH5 5 -t
| YRCronous about 6V
signal
CH6 ©Pulse signal
' about 0.2V same as left
A
I [ about
it 0,5V
{180

CDPBLICAF-43

Stop Operation Remarks
CH1 Comparison of ov 0 v ev about -~6V/100%
voltage weakening
circuit (armature
voltage and
current feed back)
CHZ Input voltage of |Strengthened | -5 v OV
current feed back | current about
-5V /100%
CH3 Phase regulating Strengthened 0~ BV 200V
voltage current
1.5 v 3.5V
:
{different 100V
in each motor
specification) OVOV v 8V —CH:
0 angle
170°
I
|
1
|
|
|
about 6V about 8V




4-9 TList of Adjusting Volumes and Their Usage ; 4 —10 Voltage wave form of each point

SREG P.C.B. (CDPB3CPS-82) FIELD VOLTAGE (Ca 120V)
( n _62) ' ] )
( "o _83) HHLE (#5120 VER
Sym- Standard
bols Usage setting Remarks
VRl | ASR gain for adjustment | 5V/N | Tt varies with optimum value of each
machine.
VRZ Speed feed back - " - It differes in each specification
VR3 Speed meter " 7.5"9N When an meter has full scale of 10V
VR4 Current limiting " - It differs in each specification
VR5 .| Not used - Usually not used
VR6 Upper limit of ferward 3v4. 5N Use 1K for adjustment, when max 10V - . f)
speed setting " is set.
VR7 | Upper limit of reverse 345N " 50V, 2ms DIV
speed setting " :
VRE ASR 0 point adjustment AvaY)
VRY | Not used - Z FIELD VOLTAGE (WEAK FIELD)
' - HEEE (M—FSMA-7>)
VR10| Phase shift angle 06N -
(U, X phase) " '
VR1l " _ -
(V, Y phase) "
VR12 " -
(W, Z phase)
: [ f
VR13| Adjustment cof speed 6N
feed back quantity ’
VR14 " OVeN
VR15| Detective point of over 27VAN
current for adjustment
VR16| Detective angle of 2vAN
tacho loss "
50V, 2ms,/ DIV
Without o marked VRs don't touch them because of finishing setting
; NOTE : MEASURE BETWEEN TERMINAL J AND K
cf) On the P.C.B. CDPB3CPS-62 type there is not VRj4, VR;g5 and . ]
VR]5- & 2], KREITEIE
_ER — 58 —




MOTOR VOLTAGE, FORWARD DIRECTION (220V)
BETEE 1B 220V

FIELD CURRENT (3A)
REEHR (3 AWOEELD

100V, 2ms/ DIV

0.5V (0.2Q), 5ms/DIV

MOTOR VOLTAGE, REVERSE DIRECTION (220V)
EETELE HE220V

100V, 2ms. DIV

NOTE : MEASURE BETWEEN TERMINAL MP AND MN
[as D EmFMP, MNMETHIE

60— N — 61 —



UNDER RE-GENERAT ING
MOTOR VOLTAGE FOR — REWV.

(B4 o |
EMTEF FRooNGCREEE Licsh

100V, 2ms DIV

UNDER RE-GENERATING

MOTOR VOLTAGE REV.— FOR.
[E] A

EMTEE PESLLECREEF AT

100V, 2ms/ DIV

NOTE : MEASURE BETWEEN TERMINAL MP AND MN
e D FMP, MNEITHRIE

)

MOTOR CURRENT, NO LOAD
BERTER (EARWER)

1V, 2ms/ DIV

MOTOR CURRENT, ON LOAD
mETER (AR

10V, 2ms/ DIV




BETWEEN TERMINAL Pl AND M BETWEEN CHECK TERMINAL CHs AND M
ON SREG. P-C:B : ON NO LOAD (ON SREG P:C-B) |
PLEH (SREGY Y ¥ HEP 1 -M) WEFTEE (SREGZY ¥ ME  CH,~M) -

10V, 2ms./ DIV : 0.1V, 2ms, DIV
BETWEEN TERMINAL P, N AND M BETWEEN CHECK TERMINAL CH: AND M
ON SREG P-C+B - | ON ACCELERATING (ON SREG. P-C-B)
P. NE# (SREGZY v P -M, N-M) EREIR mEds (SREGZ Y » M CHs—-M)

10V, 2ms, DIV - ' | 0.5V, 2ms./DIV

YR o | ' ' 65—
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6. Alarm 2)-2 37rL
' ' : . MICRO SWITCH
1) LED (Light Eliminate Dicde} for indicator of D.C. spindle alarm.
Thyristor convertor unit hawve 6 LED, and each LED light at such a CREW ]
following troubles. ' ‘
MOUNTING BASE '
o SFL (Start-up delay circuit) h.
Start up delay is to protect over spead in case there was no feedback i W«
voltage of tacho generator (for example connecting wire is link-out), hE
and to detect field current loss due to field burn-out. J
|
o 37FL (Thyrisfuse blowing out) i
The fuse is blown ocut due to some case; short-circuit, thyristor . -
fault and commutation failure or thyristor misfiring. NAME PLATE 1
. I
o OSL (Motor over speed) FUSE BODY ﬁ
Over speed detector circuit act at the motor speed more than 115% _ 2]
of rating. : ’ . : ' .
o BBL (Motor cooling fan overload) o ) The fuse is connected between S.C. power source, U, V, and W phase, E
: i i i t t thyristor from heavy cur-
In case of overload of the cooling fan for the reason that bearings andtthyiisiir ;n se¥1eil inpzsteczndgiatoir;; ;icro switchy lii
are in abnormal position, fan impellers are touching some portion, ¥ent-ll 4 tethzsi lsof zhe fusé body shows trouble In above I
or something like that, thermal relay connected with cooling fan lnsea 2 iave o Ziange the fuse %hough rhe fuse-is pushed on
. . . . . case, you .
t .C. . . . :
motor 1n series operate immediately, and turn off D.C. spindle motor the mark, it is of no use against blowing off. (When changing
fuse, please make sure current and type of fuse appeared on label

o PTCL (Motor overheat)
In case of. continucus overload of the motor or its locking state,
moter winding temperature may rise and insulation may ke deteriorated

covered fuse bkedy.

in some cases. In order to prevent these cases, thermistors are to . | CHECK POINT - TREATMENT j

be added teo the stator side inside the motor, and the temperature : ‘“

rise is to be detected. C : ' 1 | Make sure frequency change 50Hz or &0 Hz. Set the correct frequency. I
‘ ' (Refer to Fig. 2 and Fig. 3)

o DOCL {Over current) ) . ) i
Over current detecting circuit act at 200% over load of spindle I 2 | Is the AC power source's phase rotating Make sure and connect L
motor rating. : correct? (R > & + T). correctly. il

Above 6 LED are mounted on printed circuit board shown in Fig. 1 [11]. 3 | Is there a lack of a phase?

.r' -
z) How to check when LED lights w , 4 | Is the A.C. power supply voltage kept at normal
' ' value? : ' ,
2)-1 STFL ]
5 | Does an electricity failure occour? .| Change fuse. ' 3
CHECK POINT TREATMENT ' '
1 |Does field current flow or not ou Make AC 6 | Ls there short circult? ..
Py sure power source, . : i it. =
can check field voltage instead of It's usual, the voltage between Put off the power ?UPP:!-Yr check the terminals Repal:-c the short circul
current between thermal MJ and MK terminal UF and VF is of the unit main circuit over 500 kil Changing the thyristor |
mounted on field regulator. 190V v 240v. _ : Check points between U and v, V and W, W and U, | because of it's failure.
i;gndar;}zgalue of field voltage is | U and MP (MN), V and MP (MN}, W and MP (MN], Change fuses. i
v v.
U and ground, W and ground, MP and ground,
2 |Tacho-brushes turn out. Change brushes according to MN and ground.
turn out condition. - |
3 |Is the spindle, connected to a motor, | Reset ‘
locked by over biting of bite with . V
work. N
4 |Tacho-loss by linking out of lead Correct connection. ) !
wire. i \
. —~ ;i

__pR [| . : - 89—



2)-3 O0OSL

CHECK: POINT

TREATMENT

Is lead wire of tacho-generator or motor's filed
connected in correct polarity.

1 Put off the power supply [breaker] and take
off the .secondary wire connections of a main
magnet contactor 52. o

2 Put on the power supply [breaker] and certify
the fan motor rotation. [Den't apply the
start signal.]

3 Under the conditions 2 , certify the accord-
ance of two polarities by checking the output
terminal MP and the check pin CHs with a
tester by rotating the motor manually.

When the polarities are different, change the
connections MJ and MK of a field unit after
putting off power supply.

When the motor rotating
direction is wrong,
change the connections
MJ - MK and TDP - TDN of
T.G.

2)-4 88L

CHECK EOINT

TREATMENT

Is the thermal setting value of the cocling fan
motor for spindle moteor correct?

Thermal reset.

1Is the blade of a cooling fan struck or rubbed

anywhere?

Removal of an alien
substance.

Is single phase operation occured?

1=

Is power supply normal?

Is the resistances of fan motor balanced?

Change fan motor.

2y-5 PTCL

CHECK POINT

TREATMENT

Ts motor frame in very hot condition?

(If PTCL light at motor frame cooling condition,
it may be trouble on linking out of lead wire
of PCT thermistor element. In this case,

please make shorted circuit it's lead wire.)

Over load.

Is the rotating direction of fan motor correct.

Is ventilation inlet of cooling fan motor
dusty.

Clean up.

2)-6 OCL

CHECK POINT

TREATMENT

Is the adjusting volume VR set at extreme
max. position? ’

Turn it to the left.

Others are same as the cases of 37FL.

Refer to the table of

37FL.




Iv. D.C. Motor

1.Structure
1-1 Open Type Motor

[L] GGN type: with axcial fan

i A

- ==
‘ ;

GN}

nd

1

!
]
—

[2] GGG type: with build-in fan

[3] GGF type: with mount fan

(R ED
Jrpin
ptrueeh
e
[ENENAN

-3

No. Part list
1 Frame
2 Statoer
3 Armature
4 éhaft
5 Commutator side
shield
& Drive side shield
7 Axcial Fan
8 Build=-in Fan
9 Mount Fan
16 Ventilation cover
11 Inspection cover
12 Fan cover
i3 A.C. Tacho—Generator
14 D.C. Tacho-Generator
15 Terminal Box
L6 Brash rocker
17 Brush spindle
18 Brush holder
19 Brush
20 Commutator
21 Alr guide




1-2

Close Type Motor -

D.C. MOTOR TYPE 1.

GHP6138 GHPG 166 GHP6168
GHP6184 GHPE188
(? Q ) 5 1% ] {6
/
L — =
] ——
[ A —
13) (12 18)(01)186 17

14

D.C. MOTOR TYPE II.

GHP6134
GHP6164
i0 B 9 5 15
O
P

1A

(1) (20D

17

) 2. AEE~TiEE
No. Part list
2—1 QOpen type (G3TYPE) Motor
1 | Frame
Mount Foot Type (F 11)
2 Stator Diagram A Diagrem B
a T p—0
3 Armature 2 .
Air :
S =
4 Shaft = A_BJQ@L — n
ﬂr__ _l_ ' ~ L »
- QR o5
5 Commutator side m ¢
shield ! N i_z Jj"
: X ; 5
) Drive side shield ; E—{—F
. - {Unit: mm]
7 Axcial Fan
Tyne alelec Bearing ‘Wt_ Go? Fan mator Dia.
. 0s | BS ey CPERY | T, | pejasaram
8 Brush holder Lo 1. tkg)tkem’)l "y | I
GON31344| 216 . 70 R 180|238 80| 0.13
== 301 |132| 0 |260|265|214|108 [—— 17.|311\311; 45 | 51210 20— - 88| 12| 80|1 | 32| 8(4.5] 10| 630722 | 620722 — B0/120| 2004220 | 2 | A
9 | Brush GEN3138 235 2 794 |7 Ja12]o58 %017
) GGN3164A . a2 - 135| 038
r) Conateaal 45| 76 [160] 0 |310(315|315]127 105 | 18375376/ 50| 63275 9035 300|250\ 323|108 15 {1101 | E|48] 17| stz | sz - o B0/B0 | 200/220 | 4 |A
0 ‘ ; 15| 0.45
cker E— L
10 Brush ro CENGISAM 343 | 5o 180 75| 350|365 365130 5]l 20 | sz 7 | 75 |25 o) 350l S| 45 a2 | 56 {10 oy D&
_ GGN31884| 362 ' Pl s 10305] [230370 5 SIS 19 B3I2E GA0RTE 7 oy ) B0/L0) 20072201 4 (A
11 Inspection cover CGNI0A LS4 o
————_42R5 | 306 | 200(12 5400|415 |415] 15 2 47514 i i
—— 06 |¢18|415/150 152 5 22 (475,475 | 80| €5 390) 1160 | 390|360 |425 513319 140|260 0|5 | 15 621307 | 620427 |-~ 150/220] 200/220 | 4 |
12 Fan cover aeaeeal || 40| 2.8
4565 | ~ |225] ~ |480] ~ | —|178 178 |30 |s26| — | 80|92 |a20|1190 [436|430(823 |305|19|140|1.5 651 12 |6 | L8| 631422 621222 —{260/450| 2007220 4 | B
GG032284 ‘ | ‘ 495] 3.2
13 Cooling Fin -
14 D.C. Tacho Generator
Flange type (L 51)
15 Terminal Box Diagram C Diagram D
L
La L
16 Commutator PO ! |
A R +-L R+
i L oLt
. . . T | i
17 Drive side bearing ki i — I
u T 0
N =20 ! LN qu
. J wog
18 Commutator side ] % L= "
bearing 7
0 {’ AT Allr Ai"
Cover ¥*
[Unit: mm]
. * Bearing wt | GD? Fan motor
Tyge |LA|BJLE|LC O |Ds|D:| & | B |G| R [LR] Li} Le | IE:| IEz |KL|LZ| LN |LG[LE| @ |QR|3|T| U |W|Lk Capacity | Fower Diz-
(ea) DS | 8BS |(kg)| kem?)| [y | yoltowe |Poles{eram
GON3134G 216 225 | 8095| 7285 85| 0.13
—————1300|230|350|270| 269 | 255|214 —— 301 | 0 |—— &0 1785(1785|202(19] 4 |25 4| so]1 (32| 8|4 5|10| 11|620077 620722 80/120(200/220| 2 |
GGN31385 23 2315 | B75| 7675 0| 0.17
GONIL64G 42 5| 0.3
" i350|280{400{320|310|315|315(304.5| 305 | 0 [267.5]110| 987 | &77 |205 |205 |267|19| 4 |25(5|U0|l |— 8|4.5|12] 7|631072|520877 50/B0 [200/220{ 4 |G
GGN3168G 48 170 045
GGN3IB4G 33 285 42 | e 25| 0.81
————1400{ 350|450 380|350 | 355|365 ——— 303 | 75 110 225 |245 |282|19 4 [25|5[110/2 |s5(10l5 |t5|130631272|620022 8u/120|200220| 4 | ¢
GGN318EG| |- 32 305 1080 | 970 20| 0,91
GGN 32046 W[ 16
T aeo[ 400|500 430 ] a00) 15| — [428.5| — |125(362.5|140]1242 |naz | - |275 |390|24| 4 |25|5|l40(2 |BO|l0\5 [L5|120)621322|621122 1507220 |200/220| 4 | C
GGN3208G : 55 1.9
65632266 250 2.8
S sno|4so|ss0| — Jas0| — | — [456.5] — | — |a83 [ido|1154 | — |301 | — [420|18| 8 (225 |140(15|85{12|6 [18| - |63147Z(621222 —{260/450/200/220| 4 | D
G053228G 4951 32

Notes : L dimension of mount foot type, L,, L. and flange type

L, ., L, are included tachogenerator (KGD—02C)
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Close type (G6TYPE) Motor
Mount Foot Type '

DiagramA

DiagramB
\ L

h—SméE

FT xB

A R
2-KD
111 .
65 lLaa , Air
1y I A Wy
‘|" ET T |
e
= EE i AT o
= * : [ 4 b}
N T | =
i/ s N NE
T

I S I
: ‘ %
- = £
Air % | . = !‘..4!
- — QR
3 :
i F | F||xB i
N ] 1-_I‘
F=
T
DiagramC DiagramD
B R
OF ’
?'—g;:_' 560 _r ‘g',
SN &) :
| e —
1]

Flange type

2 o \
= ==
s EreE T E T =7 |
PN . b Ré‘ 6/ g
- R
/ ‘?[,J N f". - |4[ | _/%
¢224 G [i|LE [ i
| L IR LD -
F - = [N-LZ

DiagramA

Air — | -

DiagramBL

LL

—
il

¢ "?g Q\Gj
= B[R 5
& = e
++ﬁ5a 1

[Unit.'-mm]

$22
-
{Unit :mm)

Type A C D E F G | J K KD DF KF KL L M N R XB z
GHPE114A 314 112 234 95 70 12 — 40 50 34 120 164 178 572 224 175 258 108 12
GHPGL15A 372.5 112 234 5] 101.5 12 - 40 50 34 120 164 178 662 224 238 289.5 108 12
GHPE118A 372.5 112 234 35 101.5 12 — 40 50 34 P50 182 178 662 224 238 289.5 108 12
GHPE133A 4125 132 273 108 89 17 311 45 50 34 — — 212 700.5 250 212 288 85 12
GHPB137A 497.5 132 273 108 29 17 311 45 50 34 197 175 212 785.5 250 212 288 89 12
GHPE163A 476 160 320 127 105 18 376 50 63 48 - - 272 798 300 250 323 108 15
GHPE165A 561 160 320 127 105 18 376 50 63 48 197 185 272 884 300 250 323 108° 15
GHPEL67A 626 160 320 127 127 18 376 50 63 48 225 200 272 971 300 300 345 108 15
GHPE183A 675 180 380 139.5 120.5 22 433 75 83 48 225 210 307 1026.5 350 292 351 5 121 15
GHPE187A 675 180 380 1395 1205 22 433 75 83 48 225 210 307 1103.5 350 292 428.5 168 15
GHPE205A 773 200 410 159 152.5 25 468 B0 85 48 228 300 340 1198.5 390 360 425.5 133 19
Tvpe Bearing Wt |aD? Fan motor . Dia

P Q *® S T u W (B BS (keg) (kgm®)| Capacity Power Voltage Poles| £72M Frame
GHP6114A 80 1 32 8 4.5 10 630777 620627 5 0.082 | 20 14 200/220 2 A 112M-6
GHPE116A 80 1 3z 8 4.5 10 630777 620677 . 91 0.12 20 14 2007220 2 A 112B-6
GHPE118A 80 1 32 8 4.5 10 630722 620627 92 0.13 40 1¢ 200/220 2 A 112B-6
GHP6133A 110 0.5 42 8 4.5 12 630927 600977 100 0.2 80 19 200/220 2 B 132M-3
GHP6137A 110 0.5 42 8 4.5 12 630927 6009ZZ 115 0.2 80 19 200/220 2 C 132M-3
GHPB163A 110 1 55 10 5 15 631227 621277 155 0.55 80 14 200/220 2 B 160M-3
GHP6165A 110 1 55 10 5 15 631277 521277 170 0.61 BO 1¢ 200/220 2 c 160M-3
GHP6167A 110 1 55 10 5 15 63127 62127 200 0.7 100 14 200/220 2 C 160L -3
GHP5183A 110 1 b5 10 5 15 631227 621527 270 1.4 100 1¢ 200/220 2 C 180M-3
GHP5187A 140 1 65 12 6 18 631477 621577 300 1.6 100 1¢ 200/220 2 C 180M-6
GHPS205A 140 1 65 12 <] 18 631477 621577 400 2.2 80/120 3¢ 200/220 2 o 200L -3

TR —

Type LA LB LC LC D EoL LL IR Lz LN LG LE K KD DF K
CHPEIIIG 215 180 50 200 234 — 572 202 0 15 4 TR 78— 120 164
CHPEIIGG 216 180 250 200 o34 - 662 £82 w15 & 8 5 78— 10 164
GHFeIIEG. 215 180 250 200 23 — 662 5a2 0 15 4 % 8 178 = gls0 182
GPelaiG a0 2: o 20 23 173 /005 505 11019 4 5 a o1 3@ - —
GFEIIG 300 2% 0 270 273 1597855 65 110 19 4 5 4 0 34 197 175
CHPElEIG 0 280 40 30 30 216 7. 69 110 19 4 w5 262 48 - -
GHPEIESG 350 280 400 30 30 216 84 74 10 19 4 % 5 %2 28 197 1%
TGHPsle’C 350 280 400 30 30 216 971 Bl 10 19 4 x5 %62 @8 o5 20
GHPOlBac 400 B0 450 380 380 253 10265 9165 110 19 4 » 5 3 48 25 210
GHPSI8/G 400 30 450 380 380 253 1103.5 %35 160 19 4 % 5 30 48 2% 210
GHFeI0EG 250 40 500 430 415 268 1243 1103 14015 4 G w0 28 28 30
) Bearing Wt | gp? Fan metor Dia
Type @ & S T S I BS J () | (gr?) |Capacity Power Valtage Pole | gram | | T2M®
oHPelisG B0 1 3 8 46 10 |ewzz &6z | 75 |0.0: | 20 L4 200270 2 A 112M5
GHPEIEG 80 1 32 8 45 10 6372z  sw6zz | 91 |0az | 20 19 200/220 2 A 11286
GHPEIIRG 80 1 2 8 4.5 10 |6;izz 62062z | 92 |0a3 | 4o 14 200/220 2 A 11286
GHPE13G 110 0.5 42 8 4.5 12 |6a09zZ 60097z | 105 |0.2 a0 14 200/220 2 5 |13Ms
GHP6137G 110 0.5 42 8 2.5 12 |6a97Z 600977 |10 |02 80 1¢ 200/220 2 C 1M 3
GRPE163G 110 1 55 10 5 6 |eazzz 621227 166 |0.55 | 80 1¢ 200220 2 B |160M3
GHPeIEEG 110 1 w10 5 6 lea12zz 621277 180 | 0.61 80 g 200/220 2 C | 160M-3
cHPeiEG 110 1 w10 5 15 631227 621222 | 216 |07 100 Té 2007220 2 C 15003
GHPBIBIG 110 1 5 10 5 15 |eslozz 21527 |280 | 1.4 100 16 2007220 2 ERIEE
GHPBI87G 140 & 12 6 18 |634ZZ 671827 |30 |16 100 T4 2007220 2 C | 18M6
GHPeIsG 140 1 B 1z 6 18 631427 621577 (420 | 2.2 80/120 34 200/220 2 D | 2003




3.Fan, Brush, Brushholder Aplication D.C. Motor Bruch GGG3 Type

} Aplication Table

for Machine Tool Fan (open build in Fan) }
: \
D.C. Motor Brush . . GHP6 Type !
for Machine tools : Fan } aplication Table (close series} output (kW) Brush ' B h hold ‘
' ' 1150 rpm Fan Type Fus rHs older ]
GHPG (as usua])_ type) guHiG LNTz ;:ype) . Type 500 v | other (build-in Fan} ot o ot . |
output (kW pu W Brush Y Yp Y ype 0
1150 rpm. ) 1150 rpm. : holder _class class -
Type Fan type Type Fan type - ,
200V |[other 200V other GGG3132 2 . 2 - |
class|class class|class | oty. Type QeY- Type 7 : P
- I
TOBISHI CeG3134 3.7 _ | 8PRKAL/1.9-2 !g
GHP6114 2.2 - HS4556L : RB-A 4 | 3R8 (g205) E
- - - - GHP6116 3.7 - (1) 4 6Ge3138 5 5 B ~ i
GEP6118 5.5] - TOBISHI : 4 R12.5-A 4 7R1Z2.5 i
#6550 (14) : |
GAP6134 | 3.7 | - | TOBISHI | GHP6133 | 3.7| - | TOBISHI . o GGG3164 7.5 -
GHP6138 | 5.5 - 17525 GHP6137 5.5 - 175P5 4 |Rl2.5-a 4 | 3Rl2.5 : '
GHP6164 | 7.5 | 7.5 ag) |cEEeies | 7.5| 7.5 (14) _ Gee3168 - 11 aPRK61/1.9-2
" GHP6166 [11 11 : GHP6165 [ 11 |11 (g220)
GHP6168 |15 15 special | GHP6167 | 15 |15 TOBISHI ;
= sl e v |-
GHP6184 (ps 8"} | gHpel83 | 18.5(18.5 | 200959 8 |miz.5-a| - 4 [3RiZ2.5
’ (34) . {1g) GGG3184 15
GHP6188 GHP6187 | 22 |22 aPRK81/1.9-2 8 R12.5-A 4 7R212.5
- : 4 [ 7R212.5 .
GHP&205 30 ;gic:l.al caa31es 18.5 18.5 {250)
- - e - GHP6205 | 30 - (PG.8") 12 | R12.5A 4 | 7R312.5.
' {3 GGG3222 22 -
GGG3224 30 -
aPRK131/1.9-4 8 T16-4A 8 7T16
CeG3226 37 - (#350)
GGG3228 - 45
A5 12 12 7716
@b *

=———




D.C. Motor Brush . . GGG3 Type
\ Apl t T ,
for machine tocl Fan } Aplication Table (open axcial Fan)
Output (kW)
1150 rpm Fan Type Brush Brush holder
n .
ype 200 v | other (axcial Fan) e o - T
class | class ity Ype @ty 7Pe
GGN3134 3.7 - Special Fan
GGN3138 (8" for PS)
4 R1Z.5-A 4 7R12.5
GGN3164 7.5 - Cutor Rotor
‘'VAS303
GGEN3168 - 11 (8" for PS)
11 -
CEN3184 5 N VAS355 g R12.5-A 4 | 7R212.5
ccN3les 18.5 |1g.5 | (Cutor Rotor)
GGN3204 - 22
| 22 - VAS405
2 2.5= 4 7R312.5
CGN3208 10 30 {Outcr Rotor): 1L Rl -y R

D.C. Motor

for machine Tool

Brush
Fan

} Aplication Table

GGF3 Type
(open mount Fan)

output (kW)

1150 rpm Fan Type Brush Brush holder
200 v | other (mOUTE fan)
class | class ¢ o'ty Type Q'ty Type
GGF3134 3.7 - C3-A1-MK
or
GGF3138 5.5 - VCM12028S 4 R1Z2.5-A 4 JR12.5
GGr3164 7.5 -
VCM12028
GGF3le8 - |11 or
———————————— special Fan
GGF3184 15 - (8" for PS)
: : 8 R12.5=-1 4 7R212.5
GGF3188 18.5 18.5
GGF3204 22 22 VCM12528
12 R12.5-A 4 7R312.5
GGF3208 30 30 '
GGr3226 37 -
8 T16-A 8 7T16
GGE3228 - 45
45 - 12 T16-A 12 7716




4. Instruction of motor (open and close)

4-1 General g
To operate the motors eificiently, be sure to carefully read every page
of these instruction.
4-2 Confirming the Product
When the motors are delivered to the site, check the following.
1} Check the motors for rated ocutput, e
voltage, speed, rating, mounting g ;
method, and dimension. Fig. 2a Fig. 2B :
2) Check the motors for any damage |
possibly incurred during shipment. Recommended Beltb Tension |
3) Should the motors be stored over a velt | Belt Center . )
long period, isolate the commuta- Type  Depressing Force Deflection I
tor surface from the brushes with pv (kg) () I
paper to protect the commutator
against corrosion. (Fig. 1) A 4 (0.039%0.046;L |
B 4 (0.028v0.031)L ‘
4-3 TInstallation c 4 (0.0167"0.019) L, . :
e U D 8 (0.019v0D.028)L
A. Location Fig. 1 Fig. 3 E 8 (0.015"0.018)L
1) Exhaust air should never be recircled to the suction side.
2) Provide space of over 50 cm between the motor and wall surface. ‘ : :
3) When the space of over 50 cm cannot be provided, provide ventila-- Table 1
tion hole on the wall.
4) Don't provide a cover to disturb ventilated air. 4-4 Electrical Connection
B. Foundation '
Preferably, the motor should be installed on a concrete foundation. ‘ A. Motor
Where a concrete foundation is not possible due to the driven machine . -
and the environmental condition, the motor base should be mounted on a Connect the supply cable conductors in CONNECTION DIAGRAM
reinforcing bar with foundation bolts. accordance with the diagram shown in the MOTO OPTION
When installing the motor directly con a floor surface, the motor base terminal box. (Fig. 4) . i
should be slightly raised over the floor surface to facilitate water Z18
discharge. B.  Grounding 55 g =) I
C. Coupling with driven machine EE s ) ::r.l) T TUTY TW 4
1) Direct-coupling operaticn . Since a ground terminal is provided E<ISlRY Knl7§ r
When the motor is directly coupled with the driven machine, both ‘ D within the terminal box, be sure to 25| [+ -y UV w
shafts must be correctly centered as follows. ] i correctly install a ground cable to pre- %5% ) Sl I S ,
a) Insert the liners below the mctor base to adjust the shaft vent a shock hazard. ::8 = ”
center height. E% E ) L | i
b} Connect with a single belt the both half couplings in order C. Fan motor 20 |x 43 TE)TBTUTVT“
to run them together and provide checking mark on the coupl- g;ﬁ % ﬁj KH|7 8
ing surfaces. Provide an appropriate sequence so that Tlgior e Uvw
c) Firmly set a dial guage feeler against one half coupling sur- the fan motor is actuated prior to switch Y S5539100-0
face (see Fig. 2B). on the motor and is interrupted after
d) Bring the checking mark of the cocupling to the top, and measure switching off the motor.
size "g" and "h" shown on Fig. 2 at four points evenly spaced
around the circumference and record the results. D. Tachogenerator
e) Turn the couplings at an interval of 90° and measure as stated
in Ttem 4d). A tachogenerator must be connected with a shield cable. The shield
£) Continue measurements until the checking mark appears again on cable should never be installed within the same duct as a power cable
the top. which carries a heavy current. When the motor rotates counterclockwise
g) Conduct adjustments with liners so that the difference between viewed from the load side, positive voltage of the D.C. tachogenerator
the maximum and the minimum measurements can be held, with is applied to terminal TA, and negative voltage is applied to terminal
0.03 mm for size "g" and "h". TB, be sure to correctly connect.
— 82 — 83 —




4-5 Precaution
Prior to

1) Decouple
and make

2} Check. the connection between the motor and the power supply, polarity of

to be Effected Prior to Operation

switch on the motor, be sure to check the following items.

the motor from the driven machine, turn the motor shaft by hand,
sure that the rotating parts do not graze with the stator parts,

the tachogenerator, and grounding condition.

3) &mﬂfmesapamecnmutfmwmnmlogxmjm

If all of the above-mentioned items are satisfactory, independenly
operate the motor to check on vibration, noise, and rotating direction.
Then couple the motor with the driven machine.

4-6 Inspection and Maintenance

To ensure long term, trouble-free motor operation, periodically inspect

and maintain the motor.

Frequency | Inspection items

Check points

Monthly |2. Commutator
and brushes

d) Check brushes as to whether or not they are
smoothly actuated within brush holders.

e) For further detailed inspection, refer to item
VII (Maintenance Procedures for brushes and
commutator. )

3., Cleaning

Since deposited dirt may deteriorate the cooling
effect, spray dry compressed air into the moter
interior --- gpecifically the commutator and
filter —--- to remove deposited dirt, or clean the
motor ‘interior with a vacuum c¢leaner.

4. Cooling fan

Check the cooling fan for smooth operation.

Yearly

Inspect all itemg of the monthly inspection.
Check all screws and bolts for secure tightening.

List of Various Accidents

for D.C. Motor (1)

Frequency | Inspection items Check points
Monthly 1. Abnormal Check the motor as to whether or not any abncrmal
noise noise is audible from the motor bearing.
2. Commutator a) Check whether or not sparks producted during

and brushes

commutation are larger than those of the
precious inspection.

b) Check the commutator surface for gloss color,
threading, dirt, and/or abrasion.

¢} Check the brushes for excessive abrasion.
(Check the lower-limit stopper provided with a
brush as to whether or not it is liable to
contact the brush holder. Fig. 5) If the
stopper is liable to contact a brush holder,
raplace the brush. {In this case, record the
intervals of replacing defective brushes for
future reference.)

Brush
holder

Abrasion allowance for
Fig. 5 brush

Causes

- Accidents

Motor doen not work,

Motor speed uncontrollable.
When loaded speed remark-
ably reduced.

Current & Operating speed
fluctuate, especially when
field current is weaked.
Motor is overheated.
Bearing is owverheated.
Bearing chatters.

Bearing makes rubbing
noise.

Cver load.

o)
o]
Qa
Q
Q

Controller trouble.

o]
o]
Q

Misconnection with controller.

Line cable or armature circuit is broken. o

Brushes are not provided.
Brush abrasion has reached limit.

shunt field is toc weak.

Broken or wrong connection of shunt field.

Short=circuit of layer in armature coil or shunt field. o ] o] I}

Broken of tacho generator.

Too low terminal voltage.

Brush locker largely shifts from neutral point. o o

Abnormal cooling fan motor. Clogged air circuit within motor
interior. Temperature of cooling air is tco high.

Clearance ,of bearing is too zmall.

Clearance of bearing is too large.

Defect on bearing rotating surface.

Improper assembling.

Improper installation of motor. Belt tension is toc high, o

Foreign matter is in bearing.




4-7 Maintenance Procedures for Brushes and Commutator

B.

Commutator maintenance procedures

1) Maintenance for commutator surface ]
Unlike other electrical machines, appropriate maintenance is specifically The commutator surféce appears as a smogth,-lustFous, ChOCOlat? §olor
required for brushes and commutator incorporated in DC motors to attain long- undexr normal condition, covered by lubricating film termed "oxidiz-
term, trouble-free operation. Improper handling may cause wrong commutation, ing film.
abnormal brush abrasicn, threadings on the cemmutator, thus occuring. heavy The color of this film turns from copper to chocolate color accord- .
accidents such as flashover, eventually results in stoppage of the machine 1n9't0 the PeFlOd of. time elapsed. ngever, the color slightly . :
for a long period for repair. varies degendlng upon thg prush materials, temperatures, and various l,
other environmental conditions. This film shall never be remcved. ,
a. Maintenance procedures for brushes Alsc, always keep the commutator surface clean and smooth without i?
1) Brush materials subjectingrit tc oil or chemical vapors. Should the commutator !
The brush materials have largely effect on the commutation and the surface appear as lusterless black or partially black bars to sparks i
condition of commutator surface. prgdu§ed dgrlng commutaticn, wipe the surface with a dry cloth. i
To prevent serious trouble, be sure to use the specified brushes. 2)  Grinding with emery paper or stone i,
Commutation and brush abrasion depend slightly upon the operating © When slight damage, black bars, or sports caused by sparks are L
condition and the environmental condition. When the motor cause observed on the commutator surface, correct with emery paper or {
wrong commutation by such condition, contact Fuji Electric Co., Ltd. grinding stone. |
to select suitable brush material. When the brushes are used at Repairable damage is as follows:
mixed materials, the use of the current of brushes may cause un- Emery paper: Damage up to aPPrOleatElY 0.3 mm deep. _
balance resulting in burnt brushes or pigtails, wrong commutation, When repairing a defective commutator surface, use a separate driv-
and rough commutator surfaces. To prevent such trouble, be sure ' ing machine at approximately the DC motor rated Spe?d° In‘tllu_s )
to use proper brushes. casef be.sure FO l}ft all brushgs. _When no.approprlate driving *
2) Brush replacing procedures machlng is available, please grind it rotating after self-started
If brush abrasicn reaches the limit, replace the brushes with spares. and switch off the source. After applying emery paper or grinding
Since the sliding surface of new brushes is flat, new brushes stone, fully remove the copper powder and emery dust deposited on
should be bedded to fit the curved commutator surface. In this the commutator surface,; under-cut portion, brush holders, and
case, use a rough emery paper (#120) cut to the same width as that brushes.
3) Cutting’

of the commutator. .Then, ingert the emery paper between the com-.
mutator and brush. Subseguently, shift the emery paper along the
commutateor surface. (See Fig. 6)  To sinish the grinding surface,

. apply fine emery paper {(#300 or #400) to the brush surface. -

In this case, if the motor is designed for only forward operation,
move the emery paper in single direction. (For motor accepting
reverse cperation, move the emery paper in both directions.)

When eccentricity, high bars, low bars, and damage due to arcing are
observed on commutator surface, repair the commutator surface with

a cutting teool. The cutting tool used and their suitable speed,
feeding and cutting depth are shown in Table 3. ' In case vibration
is extremely large when touching the brush through insulating
material during rotation, at first a dial guage feeler is attached
on the commutator surface to inspect eccentricity, high bar or low

Brush
Brush Brush M bar of the_cgmmutator, ropating_the rotor slewly. Deflection is in
Emery paper Emery paper Emery paper general, limited below 0.03 mm in FUJT Electric. .
—— ' N It
— T I
Rotation ‘[j ‘ Peripheral speed Feeding Cutting depth :
- . i i i : - -
Rotation Rotation : _ ) Kinds of cutting tools of commutator [m/mm] | [mm/revolution] [mm] H
(&) Both direction (B) Single direction (C} Small D.C. motor _ I
Superhardness alloy 60 v 200 0.1 " Q.15 0.05 v 0.20 . iy
Fig. 6 tool '
When replacing all brushes used for small capacity DC motor, it is Diamond tocl 300 v 2000 0.05 % 0.15 0.05 % 0.15
recommended wrapping emery paper arocund the entire commutator -
surface. (See Fig. 6-C) ‘ ) ble 3 ‘ i
3) Operation for bedding Table :
"After completing the ginding procedures by using emery paper, fully
clean the interiors of the motor and the brush holders to remove
brush particles and emery dust. Then efifect operation for bedding.
In this case, effect the on-load operation for 1 to 2 hours, then : i
slightly increase the load while operating the motor. After con- .
firming that over 80% of the entire brush surface contacts the , ;
commutator, increase the lcad to full load. m
I
|
i
’I.
I
— 86 — — 87 — : ”



£ 2T9eL

i

i

*burisyarys ysnig

%

-uctyeasdo peor 3ybir swr3y-buog

x\\\

“UCAT POZIPIXO
ButuTejuoo aTe Io =aasuydsowole Kiag
‘uoTyeisdo peol ou suri-buog

7

2277

*poeds Ioje3lnuWos uIamlaq ALY

\_

_

.

7

.

ues3s

xzo seb satjoe ‘xodea ‘ITO0 ‘3aTPp 'A3TRIWNH

*9S00T 003 PIOY ST Ysnid
‘pouU3lseI 10U ST IDYDOI UsSnIag

_

__

.

‘peusdreys sT jusuwbss
Iojejnuuoo Jo =2 7bur 9yl *ybIy ST TOIH
TPUNOI 30U ‘IDASUN ST S0PIIANS IOFBJNUMCD

‘buoam
ST ISpToy ysnig Jo uoTiTtsoed [RIXY

-

N

{(*Xew wll gng-T) -2baeT 003 €1 soRIINS I03E
—3NUICD O3 SOURISTA

sanssaad ysnig

_ _

__

7

_

.

*SaYsSnIgq JO SPUIY JUSI8IITIP JO DANIXTIH

_

_

7

7

TSYOTAS Ysnad
I0 payce3ae ST TTO 20efins DUIPTITS I03e
~INUIOD B UQ

-

o

\ \

>

7

70007

7/

AwmmMEMﬁ

ST IO 0BeTd

SsWooaq IO}V NUHOD
Jo soeiang) yaeds
IOEINUIOD SNOTINUT ©

- (pesT
burjonsuuon usyoiq
I0 abps usoIq
‘og1T0U BTQ Sasneld).
butasjyjeyn ysnig

“pPOYD3RIDS
ST =20eJans
ICHEINUNLO] .

*pe3EBYISAO

oIe
SoUsnIg pue
TORE} TUIIO,)

*UOTSEIgR

usnag
DATSS90XY

I0JBINURIOD PUR
USTIg JO S3UDpPIODY

(2)

I030H D d I0F SIUIPToOY

STOTIRA JO

Hoo T
>~ C g g | HN g
—~ H m @ ) I R e 1
Q w T > — Mg W =1
ooy — g O ¢ 0 T 0o
HU O 2H00600H£©@.C
w4 W oo 3 Ao §Q e )
N EE®NAEAHQD QO 0 g o
o oo i — g PRI TR
R o I ® B I SR ) O 4.8
Mg Umgg oo > oo U o
U O oA [T o W] ¢ H
% ~ O Q E QS wn.g E W
] M E ~D ™0 = S R
4 U g O N QDT B g B
@ 0 MU0 O .G o o 0o
o - CH LY T™ QOO H OO
U U QDo U 0O Y Y
g wgd g ~BEOWOG™
LI s | g M +HoE ol
H N g oY O ¢ d O uw g
M P oHH S W S8 O P
2 383 0 H QO 4 2 3w g P
mwoUoQY-A®npPpPT YU m ¢ P
W I PR o0 @ mg
(I 349 o g g 8 O © O D
OT o 2 A U H OO0 oYy
. £ o g YW n g o
M 5™ O o 3 3 ¢ 0 0 n T
H S 0H 0 8M+H w g™ ot
= o g 0 - I I S =
m ow P U d N —~ 0 @]
S 94 «d S 0T WG+ Tl
o4 Q M Eocwnwddgo, o~
U gy o o= o BT
- E ur~4d 0 oy oL 25 -
U oo 3 Jp g 30 gQ m g o
g L. 0 - m.l.l el m.l
P QU ~m T B %] 9] Py
= oA Q0L 0 T U U0
oG oM A9p3oe 0d U 0
g0 M O -H O H2 O 0 0P
s 4P ¢ o™l ¢ P oM
Mo R R R =l L e R < R ]
U+ g = S PP 3L o
H 0 0 ~0 O © T 3] T O W
EH— 0 4 g 4 SC Ol 0ol W
onwmayg-dmdyg =g 43 Ed u
o @ o T > " 4 0T
[ I VI =/ I I = B S Lo N s~ .
S Q Sgd o2 dEoTMmn
Lo IR o 0 S8 0001 g
o P VI C P ) N o —~ H 0~ 0
BH O Y OWH U P - P 3 -
O+ 0 Ml o =~ g © o . m
o +H o HH P L .ca n oQg
c 0 od S e ggSPn ~HAHA 0
e B == T RS T U0 o B
O v s H O ™ e ~  H
2oy m b ocog wd oA D
dJ 0 gHd P A AT 0N | A
o™ o0 0 ¢ ] — &2 g § O~ o
-y DU E QU NG ¢ U Y o R
Qo3 ¢ 2 emYmrm.wi
T U0 O o0 0L 4om H © g N
n%ehehhfoaoxh.lhe
oD W R BT I B I = B TR S (| G I e R

4)

op

7-B

Fig.

IsTT

7-C.

|
-Apesisun sT butads 2
s I9pTOY USnIq JO Ieam |
‘ysuiq Jo A3Trenb sgeiTnsun
*pesodxs sT x=addoo
*ysnig Jo burpts Iedoadur
"OUTYDRW FO UCTIRATA AARDH
*Z3y00x ysniq Jo uoTlilisod buoim
-buTpuT®
oTodisyul Ao aInjeuie IO 129I3d
peOoT A240
sasned
_
s 8]
co
f

Fig.

N

45°~ 60"

7-A

Fig.

G




3. Maintenances and inspectors of a D.C.tacho-generator

revolution of a D.C. motor.

A tachcgenerator is a most important eguipment in order to control the
Therefore, please carry out the following

periodical maintenances and inspections.

5-1

1)

2)

3)

5-2

Instructions Every One Month

Make sure whether the screws of the speed feedback circuit are locsen
and lead wires including those of the tachogenerator are braken or not.
{Then, carry out after confirmation of shutting off power supply)

Make sure of keeping preoperly the relation between output voltage of the
tachogenerator and the revolution of the motor. (or belween command
speed and actual one)

In the case, it arises the discord between command speed and actual

one, firstly inspect the 1) and 2) of item 1 again. But, it has not

yet been improved, so, carry cut the following item 2 immediately.

Inspections and Cleanings Every . Six Months

This component has the structure which allows cleaning with compressed .

air (for factory use) without disassembling.

clean the tachogenerator every six months.

1)
2)

3)

Take off the cover of the tachcgenerator on the rear of the motor and
and comfirm below.

Is the brush in the brush holder moved smocothly or not?

Doeg the sliding surface area of each brush increase and reach more than
80% of each perfection.

Does the brush abrasion reach its limit? When not reaching, change the
brush. Record the lengths of brushes at the periodical inspection and
determine the intervals of replacing defective brushes for future
reference.

5-3 Phenomena, cause by tachogenerator defects

the motor.
the tachogenerator. .
the following troubles should occur, then inspect and clean the tachogenerator. .‘ML.

1

A defect in the tachogenerator will be revealed in the bad operation of
It is cause by poor condition of the brush-contacting . section of
The followings are conceivable as detailed causes. If

Electrical shortening between the commutator
segments due to worn fragments or poweder
from the brush.

Movement of the brush in the gquide ‘holde of
the brush holder has stiffened because of
fragments or powder from the brush, result-"
ing in peoor contact between the brush and

segment

Carbon powder.
Clegging in
this groove,

the commutator (the brush is not moved causes
smoothly in the brush holder) electrical
A film layer of carbon adheres to the shortening.

commutator surface thickly, causing electrical
contact resistance and ripple to inclease.

— 90— ' i

Cutting oil or other fluid adheres to the commutator surfaces, casuing
electrical contact resistance and ripple to inclease also. Those defects
from above are eleminated by cleaning the tachogenerator. In the same

case mentioned in the head of (4) and if a large amount of oil enters, then
it would be able to remove the oil completely. Therefore, the tachogenerator
should be replaced by new one.

If the commutator surface is rough or rough threadings are appeared on it,

the tachogenerator should be done as is mentioned above.

5-4 Changing Brushes

1

3)

Change the short brushes for new spare cnes, when raching the limit of
their length. (see the table below)

Tachogenerator type Limit of length

TG - 20 Under ©€.5 mm
TG - 21 :
TGD - 02C Under 7 mm
KGD - 03B

Use the brushes recognized by us without fail, because the qualities of
a brush affect commutating and the commutation surface.

The sliding surface of a new brush is similar to the one of the com-
mutator in its curvature. But the fitness between both surfaces is not
always good, when assembled.

Therefore, carry cut running for fitness.

After confirming that the sliding surface are of each brush increases
and reaches more than 80% of each perfection, begin to rotate the motor
on full road.

At 100 rpm speed of the mctor shaft, forward and reverse runnings for
fitness should be done more than 3 times by turns. Each running should
be continued for about 10 seconds.

(Defects of Command speed)

In case of N.C output (S-command) and D/A converter defects, it may be
afaid of causing the discords between the command speed and actual one.
Therefore, inspect them, also.




6. Motor application in cases where acceleration ,and decceleration
modes are frequency

Recently, there is a tendency that working cycle is short time, Because
robots are introduced for manufucturing. Then, owing to infulence of busi-

ness mark, working goods are changing from small size goods to big ones. ) ~ Speed ; j ;
Motor might be runned on seveler temparature condition for amature, because ' 1 : ' ‘ 1 i : g
of accelerating and deccelerating motor current. E t1 t2 143 1 14 §t5§ t6 | t7 J, t8 !
- A ‘
As result of heating motor amature, insullation will be bad, and will ! 1 | i EIS; i- i
be dieelectric breakdown or make to short on life time, Therefore, take care ! i i i E
the following point for operating motor. " : 12 i f 16 i
Current E i
14 g
6-1. Limit E
Ixample
o Accelerating & deccelerating time : tl (sec) = 30 sec. w
© Cutting time : t2 (sec) = 60 sec. _
© Stopping time : t3 (sec) = 1 sec. ' ' I3 ‘ 7
¢ Accelerating, Deccelerating Current : Is = 63A (150%) : :
0 Cutting current : Ir = 21A (50%) . .
o Motory rated current : Ia = 42A I1, I5: accelerative current I3, I7: deccelerative current
0 Load Current Effective Value : Irms 12, 14, I6: Load current Irms: Lead Current Effective Value

IR: rated current

1S xt1 + [L? xt2
I rms = ' =4 0A

[17« p1+T28- ¢24+ 032 t3+14%- 14 +_I5”- t5+ 168 t6+ 17217

t1 +t2+t3 [rms= _
' E1 + t2 + t3 + t4 + t5 + t6 + t7 + tB
.40
(Irms “JTa)x 100= e X 100 = 95%>80% < 08 IR
. "' Therefore, load current effective value should be less than 80% of

In this case, The program must be changed because margine for
heating is toc 1little so as to be less than 80%.
{tl should be shorter, t3 sghould be longer, ex. tl : 18 sec, t3 : 7 sec.
-+ 80%)

L' rated current.

6-2. Maintenance

Forced cooling fan is mounted on in order to cool motor. There are
It depend on parameter of ti, t2 and IL. Then need to calculate it each filter in air entrance. The filter protect from invading.
time. :

Pay attention to do it for protecting motor.

Following is general graphic
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7. Disassembling and reassembling

7-1 Open Type Motor

A,

1.

Disassembling

When disassembling the motor, be sure to check the foliowing.

a)

b)

Disassemble the motor in a location free from dirt, moisture, rain
drops, cil, and chips.

Safely keep small parts such as bolts, nuts, and washers in an
appropriate box.

Disassembling procedures

a)
b-1)
b-2)

b-3)

c)
d)

Disconnect all lead wires from the motor
Remove the fan cover from the motor. (GGN Type: with axial fan)

Remove the ventilation cover on the driven side.
(GGG Type: with built-in fan) (Fig. 8-2)

Remove the mount fan from the motor.
(Fie & 7

(GGF Tvype: with mount fan)

Fig.

Remove the commutator inspection cover from the motor. (Fig. 8-4)
Pull out brushes from the brush holders and remove the main circuit
cables from the brush spindles. (Fig. 8-3)
Wrap thick paper around the commutator surface to protect the com-
Tutator s?rface to protect the commutator against damage.

Fig. 8-6). :

Fig. 8-6

g4

£) Disassembling the tacho generator.

i) DC tacho generatoer )

o Remove the inspection cover from the tache generator and with-
draw the brushes from the brush holders.

o Wrap thick paper around the commutator surface of the tacho
generator.

o Remove the bolts securing the stator of the tacho generator and
the motor shield, and remove the stator of the tacho generator.
(Since a permanent magnet utilized at the stator tends to
attract the rotor, be sure to carefully handle the stator to
protect the winding and commutator against damage. )

o Losen the setscrew and withdraw the rotor while tightening the
jack bolt (ML2 x 100) by using the tapped held on the inner
surface of the rotor boss (Fig. 8-7).

ii) AC tacho generator

Rotor of tacho generator

Jack bolt

o Remove the bolts securing the stator of the tacho generator and
the motor shield, and remove the stator while protecting the
winding against damage. (Since a permanent magnet utilized at
the rotor tends to attract the stator, be sure to carefully
handle the stator to protect the winding against damage.)

o Loosen the setscrew and withdraw the rotor while applying a
puller to the boss. (Never apply the puller to the permanent
magnet.) {Fig. 8-8)

Set screw

Sel STew

Motor shaft S — ‘ : = %

g)
h)

i)

3)

k)

1)

. ) I"IE AN ‘\ ]
p v fatn.g | | Puller
\\l _ A / ) L\‘r|T - ]

Rotor of tacho generator
Motor shaft
Fig. 8-7 . Fig. 8-8

Remove the bolts securing the shield on the driven side.

Insert a screwdriver into the gap between the shield on the
driven side and the frame to remove the faucet, and then withdraw
the shield from the frame. (Eig. 8-9)

Apply a wooden plank to the shaft end on the commutator side and
top the wooden plank with a wooden hammer to remove the rotor
from the commutator thield. Subsequently withdraw the rotor from
the frame. (Fig. B-10)

Remove the shield provided on the commutator side in the same
manner as that provided on the driver side.

The bearings will be taken away from the shaft by means of a
special tool (Puller). (Fig. 8-11)

Completely disassembled.
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h) Remove the thick paper from the commutator.
i) Reassemble the main circuit cables with the brush spindles. ,
3) Reassemble the b*ushes with the brush holders while keep the lower

limit stopper of the brush in same direction as shown in Fig. 5.

7-2 <Closed Type Motor

A. Disassembling

1. When diassembling the motor, be sure to check the following. -
Disassemble the motor in a location free from dirt, moisture, rain

drops, oil, and chips.
b) Safely keep small parts such as bolts, nuts, and washers in an ap-

propriate box.

a)

2. Disassembling procedures
a) Disconnect all lead wires from the motor. I
.‘T‘ b) Remove the covers of the commutator inspection part from the motor
" (Fig. 8-1). _ |
c) Remove the commutator inspection plates from the motor. (Fig. 8-2)

d) pull out.brushes from the brush holders and remove-the. mdin circuit-

cables from the brush holders. (Fig. 8-3)
Wrap thick paper around the commutator surface to protect the com-

mutator against damage. (Fig. 8-4)

e)

Fig, 8-11

Reassembling

When reassembling the motor, be sure to c¢heck the following.

a} Arrange all component parts in the order of reassembling procedures.

b) Correctly align the checking marks provided on the parts to be
reassembled. :

Reassembling procedures
Effect reassembling procedures in reverse order to that of disassembling

procedures.
aj). Insert the built-in-fan into the main rotor. (GGG type: with -
built-in-fan). ' : .4‘ '
b) Insert the bearings into the shaft.
c) Reassemble the shield provided on the commutator side with the
frame. (While aligning the checking mark.)
d) Reassemble the air guide with the frame of the built-in-fan side : Fig. B8-1 ' Fig. B-2
in the correct direction as shown in Fig. 8-12.
(GGG type: with built-in-fan).
e) Insert the rotor into the frame.
£) Reassemble the shield on the driven side with the frame.
g) Reassembling the tacho generator. '
o Insert the rotor of the tacho generator into the main motor shaft
and secure the rotor with setscrew.
© Wrap thick paper around the commutator surface. (DC tacho geneator).
o Insert the stator of the tacho generator and bolt it securely to the
motor shield. (Since the permanent magnet is liable to attract the
core, be sure to carefully handle the stator to protect the winding
and commutator against damage.)
o Remove the thick paper from the commutator and reassemble the brushes
with the brush holder. (DC tacho generator).
o Reassemble the brush inspection cover. (DC tacho generator).
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Fig. 6-8 Fig. 8-9

£) Pull out the cables of the coollng fan from the main terminal box. B. Reassembling

(Fig. 8-4) .
g) Disassembling the tacho generator ' ' 1. When reassembling the motor, be sure to check the following.
i) Remove the inspection cover from the tacho generator and with- a) Arrange all component parts in the order of reassembling procedures.
draw the brushes from the brush holders.: b) Correctly align the checking marks provided on the parts to be
ii) Wrap thick paper around the commutator surface of the tacho reassembled.
generator.
iii) Remove the bolts securing the stator of the tacho generator - 2. Reassembling procedures
and the motor shield, and remove the stator of the tacho .,‘ Effect reassembling procedures in reverse order to that of disassembling
generator. (Since a permanent magnet utilized at the stator procedures.
tends to attract the rotor, be sure to carefully handle the A Insert the dust guarded plates and the bearing into the shaft.
stator to protect the winding and commutator against damage.) : b} Reassemble the commutator side shield with frame. (Fig. 8-11)
iv) ILoose the setscrew of the rotor of the tacho generator and c) Wrap the thick paper around the commutator surface.
withdraw the rotor. ' ' d) Insert the armature into the frame from the driving side.
cf} In the case of type-DCM (GHP 6134 and 6164), after finishing item e) Reassemble the driving side shield with the frame.
: h) the TG of a DCM shall be taken off. £) Insert the cooling fin with the shaft of the commutator side.
h) Remove the fan cover from the motor. [Motor type I (GHP6138, 6166, [Motor type I (GHP6138, 6166, 6168, 6184, 6188)] ‘ i

6168, 6184, 6188)]. (Fig. 8-6)
i) Loosen the setscrew of the cooling fin and take away the cooling
fin from the shaft by means of a poller. (Fig. 8-6), (Fig. 8-7)

q) Reassemble the fan cover with the motor.

Fig. 8-7 |

3l Remove the bolts securing the shield on the driven side. h) Reassembling the tacho generator.

- k) Insert a screwdriver into the gap between the shield on the driven i) Insert the rotor of the tache generator into the main motor
side and the frame to remove the faucet, and then withdraw the shaft and secure the rotor with setscrew.
shield from the frame. (¥ig. 8-8) ii) Wrap thick paper around the commutator surface.

1) Apply a wooden plank to the shaft end on the commutator side and : iii) Insert the stator of the tacho generator and bolt it securely
top the wooden plank with a wooden hammer to remove the armature to the motor shield. (Since the permanent magnet is liable
from the commutator shield. Subsequently withdraw the rotor to attract the core, be sure to carefully, handle the stator
from the frame. (Fig. 8-9) to protect the winding and the commutator against damage.)

m)  Remove the shield provided on the commutator side in the same iv) Remove the thick paper from the commutator and reassemble
manner as that provided on the driving side. ' the brushes with the brush holders.

n) The bearings will be taken away from the shaft by means of a
puller. (Fig. 8-10)
o) Completely disassembled.
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Reassemble the commutator inspection cover.
"Connect the cables with the tacho generator terminales from
- the terminal box of the main motor and set the terminal cover
of the tacho generator. '
[Motor type LI {(GHP6134, €164)]
Insert the cables of the cooling fan with the main terminal box
and connect.
Remove the thick paper from the commutator.
Reassemble the main circuit cables with the brush holders.
Reassemble the brushes with the brush holders while keep the lower
limit stopper of the brush in same direction as shwon in Fig. 5.
Reassemble the commutator inspection plates and covers. :
For installation, wiring, and operating procedures, refer to item
III, IV, and V.
Completely reassembled.
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