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CHAPTER | GENERAL

1.1

1.2

Scope of Maintenance Manual

FR-SD Series is a line of regenerative type inverters used to

drive a machine tool spindle on the AC power source.

This Maintenance Manual nminly describes the information necessary
to perform the periodic maintenance and troubl eshooti ng.

To assure long life and trustworthy operation of the FR SD
inverter, read the nmanual carefully and practice the periodic

mai nt enance and troubl eshooti ng.

Safety Provisions and Mintenance Personnel

In order to assure safety in maintenance and adjustnent,

the following cautions are very inportant.

- Start-up, maintenance and checking should be perforned
by qualified electrician. Note that it is very hazard-

ous that wunqualified persons handle the unit.

- Renbve ring, wist watch, tie tack, and other netallic
objects from the body when the unit under live condition

i s handl ed.

- Electric shock is very dangerous, and may result in fatal
acci dent .
Carefully select and use testing apparatus because sone
parts of the unit are at high voltage no matter whether
the power source is grounded or not.
Wien test appartus is applied to the unit, testing person

should take care not to touch any grounded object.



1.3

Usual |y, testing apparatus case is not grounded and there-
for high voltage is produced between the testing apparatus

case and the ground during the testing.

- Do not wear |oose working wears that may be involved into
a rotating body of the nachine when you gains access to

the working machine in maintenance or setting up.

- Do not load or unload a PC board (card) while the unit is
fed with the power source, or in operation, otherw se the

unit may be danmaged.

- Inmediately after the power source is turned off, do not
touch the unit, but wait for at |east one minute (
time taken for discharge of capacitor) and then start

the nmai ntenance or adjustnent.

St or age

VWhen the unit is not imrediately installed nor used, store
it in a clean, dry environnment at noderate tenperature.
Since vapor and dust in the unit cause deterioration to the
i nsulated parts of the unit, keep the unit away from vapor
and dust.

VWhen the unit is left out of use for any length of tinme, ma-
intain the unit under the anbient conditions sane as those
while the unit is in operation. It is recommended in sanme
cases to use a space heater in the room where the unit is

st or ed.
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CHAPTER || SPECI FI CATI ONS
2.1 AC Spindle Mtor
Standard Specifications
> Continuous rating (kw) 3.7 5.5 7.5 11 15
u'ﬂ . -
g_§ 30 min. rating (kW) 5.5 7.5 11 15 18.5
<+
23| 50% ED rating (kw)| 5.5 7.5 11 15 18.5
- | Basi ¢ speed (RPM 1500 1500
o Note 1
«w |Max. speed (RPM 6000 4500
Frane No. Al 2 B112 B132 cl32
Rt tor 9% ing) (kg-m | 2.4 | 357 | 487 | 7.15 | 9.74
GD? (kg .m?) .08 0.12 0.22 0.25 0. 35
Veei ght (kg)| 70 80 110 120 140
Al l owabl e radial | oad 150 200 300
(kg)
Cooling fan (W) 75
Vi bration V10
Noi se |l evel (dB)(A) 75 80
Installation Vertical or horizontal
Overl oad capacity 120% of 30min. rating, for Inin.
Anbi ent tenperature (°C) 0 ~40
I nsul ation class F
Pai nt col or Munsell N5.5
Accessori es Brushl ess tacho-generator, overheat
det ect or
Standard applied JI'S C4004
Controller
Model :  FR- SD- 2- 5.5K| 7.5K 11K 15K 18.5K
Power capacity (kVA) 9 12 17 23 28
Power supply 200/200 ~ 230V+10%, 50/60Hz+3%
Note 1: For speeds over 4,500rPM, the output is equal to the follow ng




Note 2:

cal culation result:

4500

Rat ed out pUt X Speed—RPIVI

When the line power source other than specified above is enployed,
use a suitable power transformer.



Standard Specifications

(2)

Adapt the follow ng specifications (basic speed: 1,150PRM) when
a large gear reduction ratio is not avail able.

S,Continuous rating (kW) 3.7 5.5 7.5 11 15
29| 3onin. rating (kW) | 5.5 7.5 | 11 15 18.5
§§50% ED rating (kw) 5.5 7.5 11 15 18.5

T | Basic speed (RPM 1, 150

ua)' Max. speed (rRPM 4,600

Frame No B112 B132 Cl 32 B160
Rat &@nit OF UL ng) (kg-m | 3-13 | 4.66 | 6.35| 9.32| 12.7
GD? (kg.m)| 0.12 0.22 0. 25 0.35 0. 65
Vi ght (kg) 80 110 120 140 | 220
Allowabl e radial load (kg)|200 300

Cooling fan (W 75 200

Vi bration V10

Noi se | evel (dB) (A) 75 80
Installation Vertical or horizontal

Overl oad capacity 120% of 30min. rating, for 1min.
Anbient tenperature  (°C) 0 ~ 40

I nsul ation class F

Pai nt col or Munsel | N5. 5

Accessori es Sreltjserglt%srs tacho-generator, overheat
Control ler

Model ;.  FR- SD- 2- 5.5K 7.5K 11K 15K 18.5K
Power consunption (kVA) 9 12 17 23 28

Power supply

200/200~230V+10%, 50/60Hz+3%




2.2 AC Spindle Speed Controller

Speci fications

si gnal vol tage

Model !
FR- SD- 2- 5.5K 7.5K 11K 15K 18.5K
Qut put capacity (kw) 5.5 7.5 11 15 18.5
SEOutput current (A) 43 55 74 100 125
%::o’ Power source ca(pla(\siAt)y 9 12 17 23 28
2 |Heat value (w) | 450 | 590 [ 760 | 970 [1150
Wei ght (kg) 40 53 58 65
Main circuit Pul sewi dth nodul ation (PWM) inverter
Control rmethod tSI [ Ip) control (Optimzed V/IF pattern con-
ro
Braki ng met hod Regenerative braking
Speed control range 35 ~ 6000 RPM
Speed regul ation Bel ow 0.2% of the max. speed (at | oad
regulation ranging form 10 to 100%
Speed control conmand 10Kohm)

+10V DC (I nput inpedance:

Acceleration/deceler-
ation control

Slip regulation

(Time constant at accel./decel.:0.5~10sec.

m g?tty t enper at ur e/ 5 - 50°C/below 85%

Envi ronmental require- To be free from detrinmental gas and dust
ment s (JEM 1103, G ade C)

Vi bration bel ow 0.5G

Standard applied | EC

Cool i ng Air-cooling by fan




Auxiliary functions
Functi on . .
(Si gnal ) Application Remar ks
Load neter siganl Load neter Connected to single-swng
DC amet er
Full scale: 150% of rated
load (adjustable within a
range from 100% to 150%
Speed neter signal [ Speed neter Connected to single-swng
DC amet er
Full scale: Max. speed
Zero speed Contacts open when notor
si gnal Interlock speed goes down bel ow
50+10rpm.
Speed Feedback to Contacts close when speed
arrival signal NC equi prent is within +£15% of the pre-
set speed.
Speed det ect Mechani cal Contacts close if notor
si ganl brake opera- speed goes down bel ow
tion | 500 rpm (adjustable from 50
Cutch shifting| to 1150rpm).
Load detect Prevention of Contacts close if slippage
si gnal st abbi ng of reaches near slip limt
tool val ue (120% of output)
Override Override in Can be set within a range
automatic op- from 50% to 120%
eration
QOverride can be reset by
opening the circuit connected
to controller termnals "DEF"




2.3 Speed Controller Conposition

The speed controller wunit minly consists of the follow ng

seven conponents:

(1) Front panel

(2) Main control card, FRS-SA2
(3) Control card, FRS-GB1

(4) Oient card, DL-FM (Option)
(§5) Snubber card, FRS-SN

(6) Converter

(7) Inverter

Front panel

DL-MM

d
DL-AE car

FRS-SA2 card

FRS-GB1 card
FRS-SN card

Inverter parts

Converter parts”

- 8 -



CHAPTER IO OPERATI ON AND ADJUSTMENT

3.

1

Preparation for Qperation

VWhen the controller is fed with the power source for the
first time, perform the following checking before turning on

the power switch.

(1) Is the wiring in conformty with the corresponding

W ring diagranf
(2) Are the notor and control panel properly grounded?
(3) Are all shielding wires properly connected?

- Are they correctly connected to shielding wire ter-
m nal s?

- Are shielding brades not | ooped?
(4) Are all parts not damaged, and securely fastened?
(5) |Is there any wire chip or foreign nmatter in the unit?

(6) Do all PC boards f(cards) present good appearance?

3.2 Turning on the power source

When the checking has been conpleted, apply the power source

to the controller unit as follows:
(1) Set the breaker (CB1) in the controller to OFF.

(2) Set the source frequency select switch |LINE FREQ| on
the front panel to the frequency of the available power

source.

(3) Turn on the incoming power source and nmake sure the |anp

| PHASE SEQUENCEl |[ights. If the lanp does not |Iight,

i nterchange the connection beween the two wires.



3.3

3.4

(4) Make sure no alarm lanp on the controller front panel

lights.
(5) Set the breaker (CB1) in the controller unit to ON

Now the controller unit is ready for opration.

Adj ust ment

Al though all potentioneters have been factory-adjusted,
readjust them to correct error that may be caused by connec-

tion with peripheral equipnent.

*Slip adjustnent .. .......a... VR7
*Speed meter adjustment . . . . . . . VR6

*Load neter adjustnent cesesea  VR3

Initial operation

After directly connecting the controller unit to the notor,
start the initial operation for accombdation of the control-
ler system and verification of the operation.

If hunting or overshoot of notor speed occurs, adjust as

foll ows:
*Hunting ... .. ... . .. Sonewhat turn VR2 counter-clock-
W se.
#0Overshoot ....... . ... Somewhat turn SW2 cl ockw se.

Then apply a load to the notor and start the regular opera-
tion to check the follow ng:

- Unusual sound

- Foreign snell

- Tenperature rise on bearings

- 10 -



CHAPTER 1V PERI ODI C MAI NTENANCE

Because it is inperative for long-lasting, trouble free operation

of the controller unit to perform trustworthy checking, be sure

to practice the periodic mmintenance as follows:

Warning:  Electrie shock may result in serious accident or death.

Before starting the maintenance, do not fail to make sure
the entire control system has been disconnected from the

| ine power source.

4.1 Checking the controller wunit

Item Frequency Checki ng Remedy

1.

Cooling fan Monthly |(1) Can the fan shaft Repl ace the
snoothly be turned fan.
by hand?

(2) Does the fan power-

fully rotate?

(2) Does unusual sound
not occur in bear-
i ngs?

2

Ceanliness | At suita- |[Periodically clean each part and
and loosen- | ble inter-|retighten ternminal screws and other
ess of val cl amping screws and nuts.

screws

M ni ature Every 3 (1) Are contacts not Repl ace the
relay nont hs worn out? rel ay.

(2) Does the relay per-
nmt the main cir-
cuit contactor to
cl ose and open sat-
isfactorily?

- 11 -




Item Frequency Checki ng Renmedy
4. Wring At suita- |[Is any wire conductor
ble inter-|in contact with the
val case or other netallic
part?
4.2 Checking the notor
Item | Frequency Checki ng Remedy
1. Noi se, Mont hl'y Check if wunusal sound or vib-
vi br a- rati on occurs.
tion
If yes, perform the follow ng
checki ng:
(1) Are foundation and instal-

(2)

(3)

(4)

(5)

(6)

(7)

(8)

 ati on proper?

Are the shafts accurately
al i gned?

Is vibration not transmit-
ted from the coupled nae-
chine or device (load)?

Is bearing not damaged?
I's unusual sound not
caused by bearing?

I's unusual vibration or
noi se not caused by speed
reducti on gear, belt, or
transm ssion systen®

Is there any trouble asso-
ciated with controller
unit?

Is there any trouble asso-
ciated with fan?

Check belt tension.

- 12 -




Item

Frequency

Checki ng

Remedy

2.

Tenper a-
ture
rise

Mont hl'y

Is tenperature on bearings

usual ?

(Usual tenperature
40°C over anbient
ture)

+10°C ~
t enper a-

Is nmotor frame tenperature

usual ?

If not, perform the follow

i ng checki ng:

(1)

Is cooling fan
as usual ?

runni ng

stream

(2)

Is cooling air
not obstructed by
foreign matter (between

frame and cover)?

(3) Does
i ncrease?

| oad not abruptly

4 1s there any trouble

with the controller?

Cl ean

Refer to
TROUBLE-
SHOOTI NG

3.

| nsul a-
tion
resist-

ance

Every 6
nont hs

Check if
ance unusally decreases.

i nsul ation resist-

t he
from the controller

To check, disconnect
not or
and neasure resistance
across the entire circuit
and the ground using a 500V
nmegger. (Resistance shoul d

be over 1Mohm)

If the
1 Mohm
terior

resi stance is bel ow
i n-

(To dry the

clean the notor
and dry.

- 13 -




Item Frequency Checki ng Renmedy
nmotor, disassenble and
place it in a drying
oven at a tenperature
bel ow 90°C.
4. Cool i ng | Weekly Check if cooling fan runs
fan Mont hly properly, and if unusal

sound or vibration occurs.

- 14 -
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CHAPTER V

CARD CHECKI NG AND ADJUSTMENT

used in the cards.

Note: All control cards are factory-adjusted at shipping.

User should not change the settings of variable resistors

5.1 Main Control

Fig. 5.1 shows the main control

Card FSR-SA2

card FRS- SA2.

, lines shown in ':] and C] are insulated.

In the figure

Wave form

measured at is shown in [_], and that neasured at

in C’

CH1 [+24V source —

CH2 [+1 sour

CH3 [+3V source |

CH4 [Common_ (NO1

‘ CH5 [-5V sour
1125 up. pin P15V so
53 low pin [E source

1153 up. pin

ommon (NO
CH7 ™ source

CH31, 32, 33

Ref erence sine
wave siganl

l

out put
frequency

ﬁm

CH41 ~ 46

P Transistor base
si gnal

>

Fig. 5.1 Card FRS-SA2

CHS, 9

Current detect
signal

—125V/100%
current

1

out put
frequency

CH12

Slip signal

== DELlOW
0 7v
‘below

7V

CHIO. . . .. Current detect signal: -2.5V/100% current
CH19 ... . . TG feedback: +10V/CW nax. -1 OvV/ C. CW max. speed
CH26 ..... Speed command signal: -1 0OV CW nax. speed, +10V/C.CW nmax. speed

- 15




5.2 Control Card FRS-GB1

Vol tage wave form neasured at each common of the card FRS-GBl

Warning: The termnal board 7B102 of this card is at the main
circuit voltage. Carefully handle it avoiding elec-

trie shock.

i1 1+24V_source
3 {+1oV_source |
H4 [+5V source

CH5 {Common
CH6 {-15V source |

CH14~CH19
Converter
firing signal
CHO
-15~20V
/l /l 0 | Modul ation pul se
l“"'""""1(’).7msec/60l-lz 15V
20msec/ 50Hz ” ll ” 9
f—4"2004s
' CH22
Converter voltage
# Both ends of R130, feedback
iiﬁ, 135, 136, 140, -2, 5V/DC2ZOV
K2~\ST
i =287 Converter voltage
command
-5v/DC220V

TB102 ™

Fig. 5.2 Card FRS-GB!
This signal is for driving the main transistor and
its wave formis not neasuredat NO1, but measured
on each both sides of R 130, 134, 135, 136, 140 and 141



5.3 Snubber Card FRS-SN

This card has the snubber circuit with thyristor on the con-

verter side, and requires no adjustnent.

Varning: The termnals of this card areatthe main circuit voltage.

Carefully handle the card avoiding electric shock.

5.4 Optional Cards

Optional cards are available for special specification.

For details of optional cards, refer to the respective inst-

ructi on nmnual .

1) Oient Card, DL-FM. . . . . BCN-21374-S2

2) Oient Card, DL-AE ..... BCN-18564-S2

- 17 -



CHAMPTER VI TROUBLESHOOQOTI NG

6.1

Gener al

If any trouble occurs wth the controller wunit, it is re-

cormmended to perform the prelimnary checking instructed

bel ow before the regular troubleshooting.

The prelimnary checking wll be very helpful when you con-

sult mnufacturer's service personnel

Prelimnary checking in case of trouble

1. Does any alarm lanp that indicates occurrence of trouble
[ight? If yes, identify the |anp.

2. Is any fuse brown out? If vyes, identify the fuse.

3. Is recurrence of the sanme trouble possible?

4. Are anbient and wunit interior tenperatures proper?

5. Does the trouble occur during acceleration, or decelera-
tion, or steady state operation?
What is the speed when the trouble occurs?

6. Is there any difference between CW operation and C.CW op-
eration?

7. Did nonmentary power interruption not occur?

8. Does the same trouble occurs under a specific operation
or conmmand?

9. Wat is the frequency on that trouble? (Does the sanme
trouble occur frequently or rarely?)

10. Did the trouble occur when load is engaged, or disengaged?

11. Has any wunit part been replaced or renedied before the

the touble?



12.

13.

How may years has been used the unit?

Is the source voltage proper?

at a certain interval?

Is there voltage change

6.2 Checking before regular troubleshooting

At

(1)

(2)

(3)

(4)

the first step of troubleshooti

Power

Check

ng, check the follow ng:

source voltage ..... 200V+10%, 50/60Hz;
220V, 230V:10%, 60Hz (200V
ould not be below -10%.)

sh

210V,

i f equipment and devices associated with the con-

troller unit are satisfactory

Ex.: NC, sequence contol circuit, wring, etc.

Check

if the anbient tenperat

erature) is below 50°cC.

Visually check the unit

Ex. :

Damaged card conponent,

Loose connection, danage,

ure (unit interior

exterior for danmage.

burnt circuit pattern,

foreign matter,

t enp-

etc.

etc.



6.3 Indicator Lanmp List
The indicator lanps used in the controller unit are as
i sted bel ow Anmong them LED1 ~ LED1O are alarm (trouble
i ndicating) |anps.
Card No. Nane Descri ption
FRS- SA2 |PL1 PHASE SEQUENCE Li ghts when the |ine power
source is correctly connected.

LED1 |1 OC TRIP (INVERTER) [Lights when overcurrent flows
into the inverter.

LED2 |OVER REGENERATI ON Li ghts when voltage across the
capacitor in the main circuit
goes over 400V.

LED3 |IOC TRI P(CONVERTER)Lj ghts when overcurrent flows
into the converter.

LED4 [OVER HEAT (CON- Li ghts when tenperature at heat-

TROLLER) sink of sem conductor in the
main circuit goes over 100°C.

LED5 |MOTOR BREAKER TRIP |Not used

LED6 [ovEr HEAT (MOTOR) Li ghts when notor overheats.

LED7 | BREAKER TRIP Li ghts when overcurrent flows
into the main circuit.

LED8 |OVER SPEED Li ghts when notor speed exceeds.
115% of the maxi num speed.

LED9 |UNDER VOLTAGE (P15) |Lights when 15V power source goes
down bel ow 14V.

LED10| UNDER VOLTAGE Lights when the |ine power source

(LI NE) goes down bel ow 170V.

LED11 Two LEDs |ight when slip adjust-

LED12 ‘TACH FB FINE ment is optimzed during opera-
tion at the maxi num speed.

- 20 -




Card | No. Name Descri ption
FRS-SA2|LED13| Nor (SRN) Li ghts when CW input conmmand

is "ON

LED14 [I NV (SRI) Lights when C.CW input command is
IIO\II

LED1 5 |DEF Li ghts when override input is
"ON' .

LED16 | CURRENT DETECTI ON Li ghts when load current reaches
the preset val ue.

LED17 |ZERO SPEED Li ghts when notor speed goes down
bel ow 25rpm.

LED18 | SPEED DETECTI ON Li ghts when notor speed reaches
the preset speed.

LED19 [UP- TO SPEED Li ghts when notor speed is +15%
of the preset speed.

LED20 | READY Lights when the unit is ready for
oper ati on.

FRS-GB1 [LED51 [GATE PULSE(U-PHASE) |Lights when U phase gate pulse is

out put .

LED52 |GATE PULSE(V- PHASE) |Li ghts when V-phase gate pulse is
out put .

LED53 |GATE PULSE(W-PHASE)| Li ghts when Wphase gate pulse is
out put .

LED54 |GATE PULSE(X-PHASE)|Lights when X-phase gate pulse is
out put .

LED55 |GATE PULSE(Y-PHASE)| Li hgts when Y-phase gate pulse is
out put .

LED56 | GATE PULSE(Z- PHASE) | Li ghts when Z-phase gate pulse is
out put .

LED61 | PONER RUNNING FIRING| Li ghts in power running firing.

LED62 |REGENERATI VE FI RI NG Lights in regenerative firing.

- 21 -




6.4 Typical

There may be many kinds of

Tr oubl es

troller unit and it is inpossible
possi bl e troubl es.

In this section, description is
likely troubles.

In

judged to be defective and therefore

i f

t he

the troubl eshooting described here,

required adjustnent is

in the card.

trouble associated with the con-

to foresee or predict all

restricted only to the nost

the card should be

replaced with a new one

i mpossible on potentioneters

Alarm lanp will light when the following troubles occur.

(1) over HEAT ( CoNTROLLER, MOTOR)

(2) BREAKER TRIP

(3) ICC TRIP (INVERTER, CONVERTER)

(4) OVER REGENERATI ON

(5) UNDER VOLTAGE (P15)

(6) UNDER VOLTAGE (LI NE)

(7) OVER SPEED

Many alarm lanps light at the sanme tine.

No alarm lanp ligths, but the nmotor does not start at all
or stops fromtine to tine.

No alarm lanp lights, but the notor does not run at high

speed.

The notor does not run at the conmmanded speed within a

specific speed range.

Sufficient torque is not obtainable.

- 22 -



10.
11.
12.

13.

140

15.
16.

1

The notor cones to delay in starting and stopping.

Accel eration/ decel eration end signal (UP-TO SPEED) is
not out put.

Feed notion conmanded by the NC does not occur.

Speed detect signal (SPEED DETECT) is not output

Zero speed signal (ZERO SPEED) is not output

Speed range change-over is inpossible.

The motor runs clockw se, but does not run counter-
clockwi se, or vice versa, or braking is inpossible.
Mot or speed cannot be accelerated over a certain speed.
Reading of the load meter or speed neter is not stable.

Large noise or vibration occurs.

6.5 Troubleshooting Practice for Each Trouble
Wien trouble can be identified by alarm lanmp.....

(1) OVER HEAT

Tr oubl es
A. The thermal protector in the controller was trip-
ped....... Install heatsink to thyristor
B. The thermal protector in the controller was not
tripped, but that used in the notor was tripped .
....... OHS1— OHS2 is not conductive

C. Both the thermal protectors in the controller and

the notor were not tripped..... Resunpti on of opera-

tion will be possible by once turningoffthe power

source and then turning on again.
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Troubl e Cause Checki ng Remedy
A Cver | oad 1. Check loading condition |1. Lighten the | oad.
of the notor.
2. Check if start and stop |2. Decrease start and
are too frequent. stop frequency.
Hi gh anbi- |Measure the anbient tenp- 3. If the tenperature
ent tenp- erature around the control - is over 50°C, im
erature ler. prove ventilation.
Thyri st or Check if the cooling fan Repl ace the fan.
cooling fan|is working satisfactorily.
troubl e
B Over | oad 1. Check loading condition |1. Lighten the | oad.
of the notor.
2. Check if start and stop |2. Decrease start and
are too freqeunt. stop frequency.
Cooling fan|Check if the cooling fan Repair or replace
troubl e is working satisfactorily. the fan.
Cl ogged Check if sufficient air is Cl ean
notor air fed into the notor.
i nl et
Ther mal Check if condition is im 1. Short-circuit be-
pr ot ect or proved after the notor fan tween CHS1 and
sem conduc- |is operated for several OHS2 for provi-
tor trouble|mnute while the spindle sional renedy.
motor is kept in stand- 2. Replace the notor.
still.
C FRS- SA If trouble occurs although Repl ace FRS- SA
card vol tage across TH and NO2 card.
troubl e is O/, the card is defec-

tive.

- 24 -




(2) BREAKER TRIP
The lanp BREAKER TRIP lights when the main (line

source) input NFB trips.

Troubl es
A, The main input NFB tripped.
B. Athough the NFB did not trip, the |anp BREAKER

TRI P |ights.
Troubl e Checki ng Renmedy
A |[Refer to des- | Refer to description "IOC Refer to description
cription "IOC | TRIP". "TOC TRI P".
TRI P".
B FR5-SA card If trouble occurs although [Replace FRS-SA2 card.
troubl e the NFB does not trip and

voltage across termnals
TH and NO2 is OV, the FRS-
SA2 card is defective.

“(3) 10C TRIP (INVERTER, CoNVERT ER)
IOC TRIP is caused either on the inverter side, or
converter side and each one alarm lanp is provided
for inverter and converter.

The lanps |ight when overcurrent fl ows.

Cause Checki ng Renmedy

Def ective power Check if lanmp IOC TRIP
transi stor lights when only controller
di sconnected from the notor
i s operated.

- If yes; the power tran- Repl ace the power tran-
sistor is defective. si stor.
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Cause Checki ng Remedy
- |If not,proceed to the
next step.
Too |arge Check the I oad. Li ghten the | oad.
not or | oad
Wong phase ro- Check if lanp PHASE SE- Correct phase rotation.
tation QUENCE | i ght.
If not, the phase rotation
is not correct.
Wong nmotor wir- | Check the motor wiring, and| Correct the wring.
i ng the termnal screws for Retighten |oose ter-
| ooseness. m nal screws.
Short-circuited Measure insulation resis- Repl ace the notor.

or grounded tance using a negger.
notor wi ndi ng If the resistance is |ess
than 1 Mohm the notor is
defecti ve.
Conmut ati on Vol tage should be at least |Increase the source
fails due to low [ 180V in R S and T phases. vol t age.

source voltage.

I nsufficient

180V should be assured dur-

I ncrease the power

power capacity ing acceleration and de- capacity.
celeration as well as |oad-
ed operation.
Def ormed source Measure the source voltage
vol tage wave wave form in acceleration
form and deceleration as well.
1. If voltage partly fails. [Collect the wave form

~-
To be shorter
than 100 S.

1. Increase the power
capacity or
power

use
cable of Ilarge

si ze.

2. Also renedy other
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Troubl e Checki ng Remedy
solid-state equip-
nment that causes
def or mati on.

2. If crest is chopped .

Chopped crest should
be less than 2 ~3%.

Large source
frequency re-
gul ati on

Frequency regulation should

be
fr

| ess than +3% of the rated
equency.

| nprove frequency
regul ati on.

Speed detect
circuit
t roubl e

Check that -2.5V/100% is mea-
sured at CH10.

I f
CH

lanp IOCC TRIP lights while
10 is not defective, the

speed detect circuit is de-

fective.

Repl ace FRS-SA card
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(4)

OVER REGENERATI ON

The lanp OVER REGENERATION lights if voltage acoss

the incorporatcd snpothing capactor exceeds the per-

nm ssi bl e voltage.

Cause

Checki ng

Remedy

Over | oad

Check the load if the lanp
OVER LOAD lights while the
notor is in deceleration.

'Li ghten the |oad.

Too | arge GD2

Check GD2

lights while the nmotor is

if the alarm | amp

in deceleration,

Decr ease GDZ.

Too short de-
celeration tine

The tine taken for decelera-
tion to Opm from the maxi-
mun speed should be | onger
than 2 sec.

If it is shorter than 2 sec.
prolong the tinme.

Turn VR27 in FRS-
SA2 card clockw se.

Speed detect
circuit trouble

If the trouble cannot be re-
medi ed, one of the nost
likely causes of the trouble
is defective speed detect
circuit.

Repl ace FRS- SA2
card.

(5) UNDER VOLTAGE

The |anp UNDER VOLTACE |ights when +15V power source

in the control circuit goes down below 14V.

Cause

Checki ng

Remedy

Speed detect
circuit trouble

Check that +15V is neasured
across CH2 — CH4 of FRS-SA2
card. The speed detect
circuit is defective.

Repl ace FRS-SA2 card.
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Cause Checki ng Renmedy
Power circuit If +15V is not neasured Repl ace FRS-GBlI card
(in control cir- | across CH2 and CH4 of FRS-
cuit) trouble SA2 and FRS-GBl cards, the
power source circuit is
def ecti ve.
(6) UNDER VOLTAGE (LINE)
If the line source voltage drops below 170V even no-
mentarily, the lanp UNDER VOLTACGE l|ights for warning
, but the operation does not stop and no adverse ef-
fect is given to the controller unit.
- When the lanp lights continuously . I ncrease the
source voltage.
- Wien the lanp lights at speed change or heavy duty
operation I ncrease the power capacity.
(7) OVER SPEED
The lanp OVER SPEED lights if nmotor speed reaches
( 115% of the rated speed and the over speed detect
circuit gets into function.
Cause | Checki ng Remedy
C
Comand i nput Measure voltage across CH26 |If voltage is over
clanp circuit and CH4 of FRS-SA2 card +10v, the clanp cir-
troubl e during high speed operation. [cuit is defective.
« Repl ace FRS-SA2 card.
Unsati sfactory When operation is at the If voltage is not
adj ust ment on maxi num speed, neasure vol- [within a range of 10}
TG feedback tage across CH19 and CH4 , TG feedback adjust-
( of FRS-SA2 card. ment is not satisfac-
tory. Adj ust per "TG
FEEDBACK ADJUSTMENT".




Cause Checki ng Renmedy
Speed detect cir- If voltage is within
cuit trouble +10V, the speed detect
circuit is defective.
Repl ace FRS-SA2 card.
Overshoot of the Check if speed overshoots Turn SW2 and VR2 clock

speed

only in start at maxinmm

speed.

Wi se in FRS-SA2.

6.5.2 When many alarm |l anps light at the sane tine .

The nost |ikely cause of the trouble is |oose plugging at
connectors CON1 and CON2. Make sure the connector plugs
are | ocked.

6.5 3 When no alarm lanp lights, but the notor does not run at
all, or stops fromtime to tine .

Cause Checki ng Renmedy

Wong Wwring
or open circuit

Check the wiring.

Remedy the wiring.

| nput source vol- |[Voltage should be 200V Restore the source
table trouble 50Hz/200, 210, 220, 230V vol t age.

60Hz .
Wong phase Check if lanp PHASE SE- If not, correct phase

rotation QUENCE i ghts. rotati on sequence.
FRS-GB1 card Check that IEDs 51-56 If any one of them
troubl e l'ight. does not |ight, FRS-
GB1 card is defective.
Replce FRS-GBl card.
FRS-SA2 card Check if LEDs 13, 14 light |[If lights, FRS-SA2
troubl e when SRN or SRl is input. card is defective.
If not, the external
sequence is not satis-
factory.
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6.5.4 When no alarm lanp lights, but the notor does not run
at high speed .
Cause Checki ng Remedy
Wong notor cable |[Check if the notor cable is | Correct notor cable
connection connected in correct phase connecti on.
sequence (U,V,wW).
| nput source vol- | Check that input power Restore input source
tage trouble source is adequate. vol t age.
Wong phase rota- |Check if |anp PHASE SEQUENCE|Correct the phase rota+
tion sequence l'ights. tion sequence.
| mproper setting Check if the line source If not, set the switch
of phase change- frequency neets the setting]| properly.
over swtch of the phase change-over
sSwi tch.
| mproper exteranl Check that notor speed in- Repair or adjust the
speed conmand creases in proportion to external speed commandl
si gnal the external speed conmmand circuit.
signal voltage.
6.5.5 Wien the notor does not run at the command speed within

a specific speed range .

Cause Checki ng Remedy
| nproper external | Check that the external Repair or adjust the
speed comrand speed commuand signal volt- external speed conmmand
si gnal age increases linearly circuit.
from OV to 10V.
6.5.6 \Wien sufficient torque is not obtainable ... ..
Perform the checking according to para.653, 4 and 5.



6.5.7 Wien the notor cones to delay in starting and stop-
ping.......
Cause Checki ng Renmedy
Large | oad Check the | oad. Li ghten the | oad.
6.5.8 Wen acceleration/deceleration end signal (UP-TO SPEED)
is not output......
Cause Checki ng Renmedy
FRS- SA2 card Check if LED19 lights when Repl ace the relay (
relay (RAS) acceleration or decelera- RA5) or FRS-SA2 card.
trouble tion is conpleted.
If yes, the relay is defec-
tive.

Accel eration/
decel erati on
checking cir-

cuit trouble

pin 10 of IC113.

15V should be neasured at

FRS- SA2 card trouble

6.5.9 Wien feed notion commanded by the NC does not occur
The cause of the trouble is that UP-TO SPEED does not get
into function. Check the control sequence and perform
t he checking per 6.5.8.
6.5.10 Wen speed detect signal (SPEED DETECTION) is not out-
put -
Cause Checki ng Renmedy
FRS-SA2 card re- |Check if LED18 |ights when Repl ace relay (RA4)
lay (RA4) touble [notor speed exceeds the pre- |or FRS-SA2 card.
set speed.
If yes, the relay is defec-
tive.
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Cause

Remedy

Speed detect

circuit

troubl e

Checki ng
If LED18 does not Iight
, the speed detect circuit

is defective.

Repl ace the FRS-SA2
card.

6.5.11 Wien zero seed signal (ZERO SPEED) is not output .....
Cause Checki ng Renedy
FRS- SA2 card re- Check if LED17 lights when Repl ace relay (RA6)
lay (RA6) trou- notor speed is below 25rpm. | or FRS-SA2 card.
bl'e If signal is not output
al though LED17 lights, the
relay is defective.
Zero speed detect If LED17 does not |ight, Repl ace FRS-SA2 card.
circuit trouble the zero speed detect cir-
cuit is defective.
6.5.12 Wien speed range change-over is inpossible ..... .

6.5.13 Wen
cl ockwi se, or

6.5.14 Wien speed cannot

The cause of
ZERO SPEED function does not

Perform the checking per

The nost
ri stor

Repl ace the FRS-GB

Perform the checking per

t he notor

the trouble

runs cl ockwi se, but

vi ce versa, or

likely cause of
switching circuit

card.

para.
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the trouble

be accel erated over

is the SPEED DETECT function or
work satisfactorily.

para. 6.5.10 and 6.5.11.

does not run counter-

braking is inpossible .

is defective thy-

in FRS-GB1 card.

a certain speed

6.5.5.




6.5.15 Wien reading of the load nmeter or speed neter is not
suitable .
Cause Checki ng Remedy
Low tacho-genera- |Check the output voltage If voltage is too |ow,
tor output volt- from the tacho-generator. repl ace the tacho-
age Check if 2%]0gV/1000rpm generator.
(rmotor speed) is neasured
across PGl and P& of con-
nector CONI1.
Check if ripple of tacho- If ripple is too large
generator output voltage , replace the tacho-
becones | arge. generator.
Ri ppl e should be bel ow
3%.
Card trouble If reading of the |oad Repl ace FRS- SA2 card.
neter or speed neter is
not stabilized although the
tacho—gene'rator wor ks
satisfactorily, the nost
likely cause of the trouble
is defective FRS-SA2 card.
6.5.16 Wien large noise or vibration occurs ......
Cause Checki ng Troubl e
Too high or |ow Vol tage measured across Adj ust converter volt-
converter volt- termnals P and N of FRS- age by turning VR52
age GB1 card while the motor is |of FRS-GBI card.
in standstill should be If the adjustment is
within a range from DC28 to|inpossible, replace

32v.

FRS-GB1 card.

Too high voltage
applied to notor

Check if voltage at CHS5A of
FRS-SA2 card is +5.5V when
neasured while the nptor

runs at

t he maxi mum speed.

Adj sut the voltage by
turning VR24 of FRS-
SA2 card.
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Cause Checki ng Troubl e
| mproper phase Check if the |anp PHASE Correct the phase
rotati on sequence SEQUENCE i ghts. rotati on sequence
If not, the phase sequence
is inverse.
Decreased insula- Di sconnect the power cable [If insulation resist-

tion resistance at R S and T phases and ance is found de-
nmeasure resistances creased, |ocate de-
bet ween, teriorated portion
CH17 and G ound and remedy.
CH4 and Ground
All I/0O terminals and
Ground
(Resi stance should be
larger than 1 Mdhm when
measured by 500V megger.)
Def ective notor Check that the notor shaft | Replace defective
beari ng can be turned lightly by bearing if found.
hand.
Loose notor nmount- Check if any notor nount- |Retighten |oose bolts.
i ng bolt ing bolt is |oose.
Runout of notor Check if any trace of Repair or replace the
shaft physical inpact is found not or .
on the notor shaft.
Irregular reference [ Check if wave form at CH31| Replace FRS-SA2 card.
sine wave ,32 and 33 is well balan-
ced.
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CHAPTER VI | COVPONENT  REPLACEMENT

7.1 Repl acenent of Each Control Card

7.1

FRS- SA2 card

When this card is replaced, the following potentioneters

shoul d be adjusted.

(1) VR10, VR12 (DCCT zero adjustnent)
Set these potentioneters so that voltages at CHS8

and CH9 are 0+5mvV while the notor is in standstill.

(2) VR7 (TG feedback adjustnent)
Set this variable resistor so that LED11 or LED12
lights while the systemis in operation with conmmand
signal of about 1v. Then gradually increase conmand
signal voltage and set the variable resistor so that

the LED11 and LED12 light at the sanme tine when the

vol tage reaches 10V.

(3) VR29 (CW speed command signal adjsutnent)

Turn this potentionmeter when the nmaxi num speed
deviates from the speed preset for speed conmand

in CW operation.

Since the VR has been factory-adjusted, no readjust-

ment is required for usual operation.
(4) VR28 (C.CW speed command signal adjustnent)

Turn this potentioneter when the naxi num speed

deviates from the speed preset for speed command in

C. CW operati on.

No readjustnent is required for usual operation.
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7.

1.

.1.

1.

(5) VRS (Speed detect setting)

This potentioneter is used to set the speed to

be detected. Usually this is set at 500rpm.

Do not change setting of this potentioneter

it is particularly necessary.

(6) VR6 (Speed neter calibration)

unl ess

Set this potentioneter so that the speed neter

reads 100% when the notor speed reaches the

maxi num

speed. To verify that the notor is actually running

at the maxi num speed, use a tachoneter or the |ike.

FRS- &I card

In general, no adjustnent is required.

Care should be taken, however, to assure secure plugging

of connectors.

FRS- SN card

No particular adjustnent is required.

Care should be taken to securely tighten term nal

Option cards

SCrews.

For details of option cards including DL-FM or DL-AE

card, refer to the respective instruction manual.

(1) D.-FMcard . . . . . BCN-21374-S2
(2) DL-AE card ..... BCN-18564-S2



7.2 Thyristor Mdule and Transistor Mdule

1. Renpval of defective nodul e

Di sconnect wires from the defective nodule and renove
the nodule from the heatsink.

In the renoval, it should be noted that thyristor gate
terminal "G", transistor nodule base ternminal "B" and

emitter terminal "E" are of plug type.

2. Greasing

Uniformy apply silicon grease to the reverse surface

of each nodul e.

3. I nstal lation
To install nodule again, tighten the nounting screw wth
the specified torque and connect the wres.
Be sure to cover the thyristor gate termnal, transistor
nodul e base ternminal and enitter ternminal with silicon

t ube.

Note: Since the thyristors and transistors based on our speci-
fications are used in the unit, be sure to place order

with us for spares or replacement.

. Max. clanp Recomended
Model Screw Si ze t or que clanp torque
(kg-cm (kg-cm
TM55DZ-H M6 x 1.0 30 2012
Thyri stor' )
TM9ODY-H M x 1.0 30 2042
Transis- | oM100DY-H M5 x 0.8 20 1712
tor

Table 6.1 danp torque Iist
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7.

7.

7.

3

4

5

Di ode
1. Renpval of defective diode

D sconnect wires from the defective diode and renove the

di ode from the heatsink.

2. Geasing
Uniformy apply silicon grease where the diode is in con-
tact with the heatsink to assure good heat radiation.
Since the silicon grease is non-conductive, do not apply

it to the screw where conductivity is required.

3. Installation
Install a new greased diode by tightening it nounting
screw with the specified torque and connect the wires.

Clanp torque: 220kg-cm

DCCT

Wien the DCCT is replaced, use care not to turn the potentio-

nmeter in the DCCT because it has been factory-adjusted.

Wienever the DCCT is replaced, be sure to perform the zero
adj ustment per para. 7.1.1.
Brushl ess Tacho-generator and Coupling

Repl ace tacho-generator and coupling, referring to Fig. 7.1,

as follows:

(1) Renove Terminal Box Cover @ and disconnect the cables

from the controller.



Three notor leads (U, V, W), two cooling fan |eads
(BU, BV), overheat detector |eads (OHS1, OHS2), and
plug of tacho-generator (TG) connector (4)

(2) Depress the lock lug of TG connector @ and renove the

connector from the TG connector bl ock03.

(3) Renove four cover nounting bolts @ usi ng hexagon
wrench key and renove the cover G together with the
cooling fan @ from the bracket @ on the counter-|oad

si de.

(4) Loosen two set screws @2 used to secure the coupling
@2 using a hexagon wench key passed through a hole

in the bracket side wall of the tacho-generator @ .

(5) Renove two tacho-generator nounting screws @ from
the tacho-generator bracket and renove the tacho-gene-
rator @4 from the bracket @ on the counter-|oad

side and the coupling ) .

(6) Loosen another pair of coupling set screw @3 used
to secure the coupling @ to the shaft @ using a

hexagon key wench and renove the coupling @ from

the shaft @

(7) Replace the tacho-generator @ or couping :@ .

(8) To assenble again, perform the procedure (1)~ (6) in

reverse order to the disassenbling.
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2)(3) ) ) (s 89!0@ @9 Ge) @
v L
i 1
[ L ]]
\ HY
\-o- <
\ Hl © LAl
[ 1 4
2 ) (6) éb (9 (¢
No Name of part No. Name of part
1 | Cooling fan 15 | Bracket, |oad side
2 | Cover 16 | Pre-load spring
3 | TG connector bl ock 17 | Shaft
4 | 16 connect or 18 | Bearing, load side
5 | Terminal box cover 19 | Bracket nounting bolt, |oad side
6 dover nounting bolt 20 | Bearing, counter-load side
7 | Bearing hold plate screw 21 | TG mounting screw
8 | Bracket mounting bolt, counter- ,
| oad side 22 | Coupling
9 | Bracket, counter-load side 23 | Coupling set screw
10 | Bearing hold plate 24 | Tacho-generator (TG)
11 | Rotor 2.5 | Cooling fan terminal box
12 | Stator 26 | Cooling fan |eads
13 | Frame cover 27 | Cooling fan nounting screw
14 | Frane
Fig. 7.1  AC Spindle Mtor Part List
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7.6 Cooling Fan

Di sassenble the unit and replace the cooling fan, referring

to Fig. 7.1 as follows:

(1) Renove the screws securing the cooling fan termnal box
@5 using a screwdriver and renove the ternial box @

from the cooling fan ( .

(2) Renove two screws securing the cooling fan |eads @3 in
the cooling fan term nal box @ and renmove the |eads

@3 from the cooling fan@ .

(3) Renove four cooling fan nmounting screws @ using a

screwdriver and renove the cooling fan @ from the

cover 0 .

(4) Replace the cooling fan () with a new one.

(5) Perform the procedure (1) ~ (3) in reverse order to the

di assenbling to assenble again.

7.7 Bearing

(1) Renobve the tacho-generator (TG and coupling @

as instructed for disassenbling of the brushless tacho-

generator and coupling (7.5).

(2) Renove four bracket nmounting bolts @ (counter-1oad
side) that secure the bracket @ on the counter-Ioad

side from the frame @4 using a spanner.

(3) Renove four bearing hold plate nounting screws @ usi ng
a screwdriver and disconnect the bearing holding plate

@)) from the bracket09.
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(4) Renobve the bracket @ from the frane @ and the bear-

ing (p (counter-load side).

(5) Draw out the rotor () ‘toward counter-load side from

the stator Z@ .

Note: Make sure the pre-Iload spring@ installed in

the load side bracket @ are in position.

(6) Replace the load side bearing @ and counter-load side

beari ng @) Wi th new ones.

Note: When the counter-load side bearing OJis re-
pl aced, nmake sure the bearing hold plate @ is

positioned between the counter-load side bearing

(» and the rotor 1) .

(7) To assenble again, fit the counter-load side bracket @
with the counter-load side bearing @ , lightly tighten
four bearing hold plate nounting screws @ and position

the counter-load side bearing @ and bearing hold plate
(8) Aign the notor leads with the lead hole of the counter-

| oad side bracket @ and insert the rotor 9 with the

counter-load side bracket @ into the stator.

Note: Make sure the pre-load spring @5 is placed

bewt een the |oad side bracket @ and the counter-
| oad side bearing .

(9) Tighten four counter-load side bracket nmounting screws
@ using a spanner and secure the counter-load side

br acket @to the frane 10 .
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(10) Tighten four bearing hold plate nounting screws O

using a screwdriver and secure the bearing hold plate

@) to the counter-load side bracket@.

Not e: Make sure the rotor @ can be lightly rotated

by hand without causing foreign sound.

(11) For assenbling of the coupling O 22 , tacho-generator O 24

and cover O 2 , refer to 7.5 "Brushless Tacho-generator

and Coupling".
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PARTS LI ST

CHAPTER 1mmx

8.1 TYPE FR-SD-2

. Maintenance spare parts for every tuo years.

NOTE: Optionspare parts A

Maintenance spare parts for every five years.

Option spare parts B

Recommended spare parts for machine maker®s stock.

Option spare parts C
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_LV._

- a - ) !
SPARE PARTS
I TEM| DECR PTI OV TYPE MANUFACTURER | syveal | qrry PTTON NOTE
STAND. A B

5.5

KW | 3puskva

7.5 | BKO-C1736-HOS
g | TRANSFORVER |k YOSH KAWA 4 ! 0 | ol g

11 3PH12KVA

kW BKO-C1736-H06

15 3PH1 5KVA

kW BKO-C1736-H07
9 | TRANSFORVER | - | aR887%06-01 YOSH KAWA T3 ! o | ol g
10 | TRANSFORVER _ | Bko-c1797-no01 YOSH KAWA v ! 0 | ol g
11| TRANSFORVER - | Bko-c1798-t01 YOSH KAWA T | o |olo
12 |cT BRG-Qr4%5 not NANATRON C et 2 2 0 | o] ¢
13 | cr BKO-C1268-HO04 YOSH KAWA CT3 ! 0 | ol g
14 | DEERGRCR OHD-100B RNKy THS1~3 3 0 |ol1
15 | DERMR OHD- 60B KRR THS4 ! 0o |ol1
16 | FILTER 2GB2202-1 DK FILL | 0o | o1
17 | RELAY MY2-DC24V Literd ¢ RA1 1 0 |ofz1
18 | FUSE MF6ONR—5A—S TOY0 Fl-3 3 K




..87...

SPARE PARTS

ITEM| DESCR PTI ON TYPE MANUFACTURER | syveaL | o'y PTTON NOTE
STAND, A B
19 | RESISTOR KHZ1S 30W 2K OHM JAPAN RESISTRR | R, 2 2| o |olo
20 | RESISTR MO4HAZOW 200HM M CRON R3 1| o |olo
21 | caPAC TR - | mirRamsstios SUTZUKI B3| 6| o |03
C2-W1,W2
M TSUBI SH
22| BRYNEDERRRp| - | FRS-SAZ ELECTR C 1 0 01
23 Bﬁ'N R~ FRS-CB1 M_E%H EHl 1 0 0|1
24 | EHA R-1 - FRS-SN2 M EeR| eH 1 0 |ol1
s | BRTNTESMER- | - | bpL-FM/pL-AE M R eH ! o |ol1 OPTI ON' CARD
26| TACHOCENE- TAVACAVA 1 " 1o
RATOR - TS3033E2 SEl Kl
5.5
kW 0.2MH 50A
7.5, BKO-C1793-H02
» FOR EXTERNAL
27 | ACRACT(R | ML on CHUO DENKI 1] o |o WR NG
kW BK0-C1793-H04
15 0.1MH100A
kW BKO-C1793-H0§
28 | copLinG 497621 04H0 3 bR AN ATURE ! o |ol1 E%R“C”OGENE“
20 | FaN PFA- 600 BKEMARH Ll oo |11 FPR MOTCR
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TYPE F R-SD-2A

a.2

Maintenance spare parts for every two years.

Option spare parts A

NOTE:

Maintenance spare parts for every five years.

Option spare parts B

Recommended spare parts for machine maker®s stock.

Option spare parts C
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S N )
SPARE PARTS
DESCRIPTION TYPE MANUFACTURER SYMBOL | QTY OPTI ON NOTE
| TEM [ DESC STAND B ® C
5.5
—7;(3- QM100DY-H 6 Of 0|6
M TSUB! SH % FOR | NERTER
4 | TRANSI STOR m ELECTRI C iy
kW 9 o |ololo
15 QM1 O0ODY-HE
18- 51 BRgo0hR LA 2 [ o |[ofolt2
Ol
—7. 5 2 0o |ol2]2
kW a-l
5 | caPAC TOR TT | 4000UF a-2
kW BKO-C1784H01 M TSUKO C-3 3 0 0] 313
d-1
15
kW
8.5 4 0 ol 4| 4
kW
5.5
kW
7;(‘5' FAN1-1
6 FAN 8550M TOOBI SH FAN1-2 3 0 11113
1 FAN1-3
kW
15
| kw
18.5
kW




YOH-892 10-0Xd

1 laloa] o I £19 VMVNIHSOX Neo2o/oS - 10 €1
. TiH-Vzlio-oMd | _
1ol 2 Z 2110 | OINOMLOITH VNVN oo 19 Z1
JoH-g6Li0-OMd | _
1olo| o I 1L ONTHD Nt yaWuodSNVEL | 11
TOH-L6L10-0M8 | _
1 olo| o I ral ONTHD et WARMOASNVHL | o1
10H-96 10-0¥d
lola] o I €L VAV NIHSOX o e WIHMOJSNVYL | 6
m
LIH-9EL10-0Md  |S°gT
VANOE HdE W
S1
VIH-9LL10-0Md | M
1ola] I o ONTHD VANEZ Hdt | yawwodsnvar | 8
W
_ _ S/
£IH-9ELTO-OM 3
VANTT HgE Goc
W
POH-LELTO-0¥8 |8
W
HW 1 o
1lolol o I 1 ONIHD EoH-LEL10-0Md | WA ¥OLOVEN 0a | £
HW R
M
_ _ S°L
TOH-LELTO-O0NE 3=
—.—zﬁ m.m
d]djv]anvis
4LON NOTLJO ALd | 10aWAS WAUALOVAIINVH AdAL NOLLdTHOS3d | WaLT

SLMYd JAMVdS
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- - - = - )
SPARE_PARTS
| TEM | DESCRIPTION TYPE MANUFACTURER SYMBOL | Q'TY OPTI ON NOTE

STAND R § C

14 | DHEROMR OHD- 1009 TOHOKU KINZOKU | THS1-3 3 0 |o|ofs

15 | DEERGACR OHD- 609 TOHOKU KINZOKU | THS4 1 0 |ofo]1

16 FI LTER ZMB2202-11 TDK FIL1 1 0 Ol 111

17 | RELAY MY2-DC24 TATEISH ELECTRO. | RA1 ! 0o |o]| 1|3

18 FUSE MFG60NR- 5A-S TOYO Fl-3 3 3 3| 31 6

19 | RESI STOR KHZIS 30W2KOHM JAPAN RESISTCR | R1,2 2 0 |olo|2

20 | RESISTR MO4HA2OW200HM-K M CRON R3 1 o |o|lo]o

21 CAPACI TOR CQ921M1H103K SHIN-EI TUSHIN c3-8 6 0 ol 3| 6

22 | BRRGHT boaRD FRS-5A2 M R 1| o [of1]1

2 | B TR FRS-GB1 HLECTRIC. L] o fof1fs

24 | B MR- FRS-SN2 HECTR G Lo ol
| R

25 85”“ BI%RRSI ‘ FRS-VC M L A 1 0 [0]1|1
T - _

20| TACHD-GENE TS3033N5E2 e N E




_vs_

SPARE PARTS
| TEM | DESCRI PTI ON TYPE MANUFACTURER SYMBOL | Q'TY OPTION NOTE
STAND— A B C
5.5
kW 0.2MH50A
7.5 BKO-C1793-H02
27 | AC reacTor kW CHUO DENKI 1 o |olol1
11 0.17MHGOA
kW BK0-C1793-H04
15 0.1MH100A
kW BK0-C1793-H05
18.5 0.08MH120A
kW BKO-C1793-H06
NTHON M N ATURE FOR TACHO-
28 | cowpLInG MO76Z104H03 oL NG | 0 [o]1]1 | EEre
29 | Fan PFA- 600 il ! o |1k [2 | FR MR
5.5
7“‘; 630722
KW NI HON SEI KO
30 | BEARING R 1 o | 011 Fr MR
(LOAD SIDE) 11 NTN TOYO BEAR-
kW
15 631022 ING
kW
1.5
kW
5.5
kW 630622
7.3 NI HON SEI KO
BEAR! NG e R
31 | (oppoSITE i :\I"\II'(I;\I TOYO BEAR- 1 0 o' 1] 1! FOR MOTGR
S DE) kw| 63082z
18.5
k'




- SS

“ M
SPARFE PARTS
1TeEm | DESCRI PTION TYPE MANUFACTURER SYMBOL  [Q'TY OPTION NOTE
L STAND.JA} B| C
> 3 3|3
c2-U1,U2
7& U3,U4 6 6] 6
C2-V1,V2
32 | CAPACITOR liw gﬁgf;gfﬁg?gﬁos SHIZUKI v3,v4 9 0 0f{9]9
T C2-W1,W2
o Ww3,W4
—18_5 12 1212
kW
OPTI ON CARD
41 %GE\:\E” SE’\%GQ DL-FM30 II\E/ILE(S#EII (S:HI 1 0 0o 1 ‘ BMFRSD00290
ENCODER M TSUBI SHI
42 ORIENT P.C.B. DL-AE10 ELECTR C 1 0 0lo 1 IBMFRSDQO
43 | OPERATI ONAL FRS-OP M TSUBI SH 1 0 ofo | ¢
AP, P. C. B. ELECTRI C




TYPE FR-SD-2B

8.3

Option spare parts A

Maintenance spare parts for every tuo years.

NOTE:

Maintenance spare parts for every five years.

Option spare parts B

Recommended spare parts for machine maker"s stock.

Option spare parts C
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SPARE PARTS

:SC N TY PK, MANUFACTURER SYMBOL Q'TY OPTION NOTE
| TEM DESCRIPTIO sTAND ATBTC
kW
7.5 2 0 0] 2|2
C1-1
kW 4000UF a-2
5 CAPACI TOR NI TSUKO
1T BKO-C1784HO1 -
kw 704 83 3 0 0] 3|3
4 0 0l 44
5.5
kW
7ka1 FAN1-1
6 FAN +4 8550M TOBI SHI FAN1-2 3 0 |1}1]3
kW FAN1-3
5.5
kW 1MH
7.5 | BKO-C1737-HO4
7 DC REACTOR kW CH NO LI ! 0 olof1
11 1MH
kW | BKO-C1737-H06
"> | 3PH 30KVA
7. 5’ BKO-C1736-H15
kW
8 TRANSFORMER 11 3PH 48KVA CH NO T4 | 0 op 11
kW | BKO-C1736-H16




-85_

SPARE PARTS

TEH | ‘DESCRIPTION TYPE MANUFACTURER symBoL | a'1y PITON NOTE
STAND. Al R C
3PH 10VA
9 | TRANSFORMER o AoV on YOSH KAWA 13 ! o ol o1
1PH 100VA
10 | TRANSFORMVER s ol o CH NO T ! o |ol 01
1PH 4VA
11 | TRANSFORMER A CHINO T ! 0 |ol.d1
NNC-05AMS NANA
12 |CT BKO-C1724-H11 ELECTRON C CT1,2 2 0 [0 p1
150/0.05A
13 |cr A YOSH KAWA CT3 ! o |ol o1
THERMAL TOHOKU
14 | THERMAL YHD- 1009 PG THS1-3 3 0 |olols
15 | THERMAL YHD- 609 THKO THS4 ! 0 | o 01
16 | FILTER ZMB2202-11 TOK FILI ! o |ol1]1
TATE SH
17 RELAY MY2-DC24V ELECTRONI C RA1 1 0 0 13
18 | FUSE MF6ONR—5A-S TOYO F-3 3 BERE
TAPAN
19 RESI STOR KHZ1S 30W2K OHM RES| STCR R1,2 2 0 Ol 0| 2
20 RESI STOR MO4HA20W200HM-K M CRON R3 1 0 0ol 0] O
21 CAPACI TOR C0921M1H103K SHIN-EI TUSHIN 03—8 6 0 Ol 31 6
PRI NTED CIR- M TSUBI SH
22 1 cU'T  BOARD FRS-SA2 ELECTR C 1 0 1011
PRI NTED CIR- M TSUBI SH
22 |cuT  BOARD FRS-GB1 ELECTR C : 0 [0 1]1




_65_

- -~ - b )
SPARE PARTS
| TEM DESCR[PTION TYPE MANUFACTURER SYMBOL Q TY| OPTION NOTE
STAND A B C
24 | BRNFEDgRiRmp ~ | FRS-SA2 '\EALE%% SCHI ! 0 |0 1f1
25 | mpNTERGER- | T | FRSve W i 1| o |o 1|2
26 | CANBRATOR - | TS3033NSE2 SEMAGAWA i o o211
5.5
kW 0.2MH50A
27 | ac rEACTR | 7iy|  BKO-C1793-HO2 CHUO DENK il o lol1]1
11 0.17MH60A
kW BKO-C1793-H04
28 | OOLPLING M976Z104H03 SO RGN ATURE il o |ol1l1 |FrR TACHOENERATOR
29 | FaN PFA- 600 AN 1| o |1 1]2 |ror MoTOR
Skw N HON' SEI KO
30 | BEARING 630722 R
(Loro SIDE) | 73 NTN TOYO BEAR- 1 0 |ol1lr [Fr vOTOR
IT ING
kW | 631072
i
%1 630622 NI HON SEI KO
3| (BEARGNGE ki R 1l o ol [For MoOTR
NTN TOYO BEAR-
SI DE) 11 NG
kW 630822




SPARE PARTS
| TEM | DESCRI PTI ON TYPE MANUFACTURER SYMBOL | Q'TY OPTION NOTE
STAND™ A B[C
ki c2-u1,u2, | 3 3|3
32 | CAPACI TCR 7.5 6 u3 6 6|6
y MEUZ105K600A
0 10 NA1061-HOS SHIZUKT cz-;';,vz,
‘1(W 9 0 01919
C2-W1,W2,
W3
CPTI ON CARD
a1 | RRERTR DL- FMBO M EoLBy 2 1 o | oo 1| sMmspoozyo
| M TSUBI SH
42 | BORERs c g DL-AE10 P 1] o |oo| 1| BVFRSDOO
M TSUB! SHI
43| R B FRS-OP ELECTR C L1 0o (901




8.4 TYPE FR-SD-2T

. Maintenance spare parts for every two years.

Option spare parts A

NOTE:

. Maintenance spare parts for every fiveyears.

Option spare parts B

Recommended spare parts for machine maker's stock.

Opt:ion spare parts C . . .
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- A
SPARE PARTS
ITEM PESCRI PTION TYPE MANUFACTURER SY MBOL Q'TY OPTION NOTE
STAND, A H| C

5.5

kW KO—CI;?;-HW

7.5

kW
7 | DC REACTCR et | Bko-81937-108 CH NO L1 1 0o | d ol

15

kW 1MH

18.5| BKO-C1737-H09

kW

5‘-(5 3PH 25.7KVA

7 g BKO-C1736-H51
8§ L IPH_37. 4KVA—  CH NO 4 ! o |o| o1

kW BKO-C1736-H52

1}3“ 3PH 56KVA

18.5 BKO-C1736-H53

kw
9 | TRANSFORMER | -~ BK0-E 1798 ot YOSH KAWA T3 ! 0 [o]o|1
10| TRANSFORVER ] - | piol8¥7097H01 CH NO T2 ! 0 [0fo0]1
11 | TRNASFORMER | - | peoteayn o CH NO T1 1 o lolo]1
12 | cr BrO U1 7244H5 1 BARATRON C CT1,2 2 0 j0f0]1
13 | cr Bro67388 504 YOSH KAWA CT3 1 o lolo]1
14 | THERVAL B OHD- 1009 TOHOKU KI NZOKU THS1-3 1 0 |0 1

DETECTOR




_79_

SPARE PARTS

| TEM DESCRIPTION TYPE MANUFACTURER SYMBOL | Q'TY OPTION NOTE
STAND, A B| C
15 M&"P& _ | oD 60B TOHOKU KI NZOKU THS4 1 0 of 01
16 | FILTER ZMB2202-11 TDK FIL1 1 o |ol 1|1
17 | RELAY MY2-DC24V TATEI SH ' ELECTRO|  RA1 1 0 o 13
18 | FUSE MFG6ONR - 5A—S TOYO Fl-3 3 3 |3 3|6
19 | RESISTOR KHZ1S 30W2KOHM- JAPAN RESI STCR R1,2 2 0 | ol o2
20 | RESISTOR MO 4HA 20W200HM-K M CRON R3 1 0o | o ol.o
21 CAPACI TOR - CQ921M1H103K SHIN-EI TUSHIN C3-9 6 0 O 3| 6
- M TSUBI SH
22 | B R- FRS-SA2 o ECTR o ) 1 0 | o 1|1
| - M TSUBI SHI
23 EGIN I%)ARCDIR FRS-GB1 ELECTRI C 1 o191
| - M TSUBI SH
24 EGIN E&\F%R FRS-5N2 ELE%L%RI% 1 01911
PRINTED CIR- | - M TSUBI SHI
25 | cuT BOARD FRS-VC ELECTRI C 1 0 1 g1
TACHO- = | TS3033NSE2 TAMAGAWA SEI KI - | 1[1
26 | TACHOS 3 GAMA S 0 |o
5,-(‘5 0.2MH50A
7'& BKO-C1793-H02
k!
27 | AC REACTOR TT T 0.17MH60A CHUO DENKI 1 0 |lo| o1
kW | BKO-C1793-104
1t | 0.1MH100A
W BKO-C1793-HO5
8.5 | 0.08MH120A
kW BKO-C179 3—H06




-Sg..

ﬂ -~
SPARE PARTS
I TEM DESCRIPTION TYPE MANUFACTURER SYMBOL Q'T OPTION NOTE
stanol AT HT ¢
N HON M NI ATURE
28 COUPLING - M9762104H03 COUPLI NG 1 0 dl Y1 1|t FOR TACHOGENERATO
29 || FAN ~ | PrA-600 éf’éc'vﬁgﬁg B} 1| o , 1 1] 2|l Fr noTeR
5.5
7“; 630722
' NI HON SEI KO
30 ?E’SE'D'\%DE) . o - ! o [loll 1] 1| For MOTOR
KN NTN ToYo |
—T5 1 631022 BEAR! NG
kW
18,
o
o
—— 630622 NI HON' SEI KO
BEAR! NG ( CP- il R
n | BEARN S(IDE) NTN ToYo N il o fol1] i FR MOTER
BEARI NG
630822
cz-ut,u2 | 3 313
MEUZ105K600A u3, uv4 6 6 6
32 | CAPACITOR BKO-NAIO61 -HO5 SH ZWKI c2-vi, v2 T
C2-W1, w2
w3, W4 12 121112




OPTION CARD

SPARE PARTS
1 Tem | pescri pTION TYPE MANUFACTURER el |QTY PTTON NOTE
STAND|™ A& B[ C
MAGNE- SENSCR M TSUBI SH
# | RENT PGB DL- FNBO ELECTR & ! 0 |o|l 01| sMrrsDOO290
ENCODER M TSUBI SH
22 | NEN P CB DL-AE10 B ECTRl O 1 o |o|l 01| BvRSDO
OPERATI ONAL MITSUBISHI
43 [aw P.CB. FRS-OP ELECTR C o Jof 61
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