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. CHAPTER 1  GENERAL

1.1 OBJECTIVES OF MANUAL
t"‘VLH.f‘L‘lrze FR-SE series of AC spindle drive units are energy-conserving
  bDC inverters which have been developed to drive machine tool
Jégindles. They operate stably over a wide speed range with a
  ﬁigh response and yet with low vibration and noise lévéls and
l;their braking energy 1s regenerated 'in the AC power supply.
i fhis manual describes the maintenance procedures for such units
“ahd it centers on regular inspéctions and troubleshootiﬁg.
‘:1 2 SAFETY MEASURES AND MAINTENANCE PERSONNEL | .
Listed below are the checkp01nts which should be strictly adhered
to durlng malntenance and adjustments in order to assure safety.
 oz Control units should be started up, maintained and inspected
by qualified electricians. It‘is dangerous for non-
qualified personnel to touch these units.
 ; o When handling a "live" control unit, remove all rings,
watches, tie-pins and othef metallic objects from your
berson.'
a Electric. shocks. sustained from the units can result in
death.
Regérdless-of whether-or not the powér.suﬁply is grounded,
high voltage$ are supplied to various locations in the unit
and so particular care should be taken in the selection .and
use. of the test equipment..
When- attaching the test equipment to the item under test,
the test persoﬁnel.should take care not to touch any units

which are grounded. Generally speaking, the chassis of the




test instruments must not be grounded for testing. Con-

sequently, high voltages may pass between ground and the

; ;hassis of a test instrument during testing and so particu-
lar care should be taken when operating the units while
adjusting or.repairing then.

.o Do not wear loose apparel which may be caught up by rotating
objects when approaching a drive unit which is operating.

o} _Do'not remove or replace any of the circuit;boards whilé

power is being supplied to the drive units or whilé.théy are
operating. Fallure to heed this caution may result in
damage.

o Do not touch the controller immediately after the power ba$~
been switched off. Proceed to maintain and inspect after
checking that power lamp LED19 (SE-CPU1, 2 cards) has gone
of f. (Wait at least 3 minutes.)

1.3 STORAGE

When equlpment is not to be installed or used lmmedlately, store

it away in a clean and dry environment at a suitable temperature*
and take care not to allow steam:or-vapnr-to enter'1n31de the ﬁ
'control units. Any steam, vapor or dust finding its way inside
the equipment invites deterioration in the insulation. When

susoendlng operation of the ennwnmanf for-a long or short perlod¥

of time, take care to maintzin the same environment as that

effective during operation. Depsnaing on the conditions, a

| heater may prove useful.




CHAPTER 2  SPECIFICATIONS
2.1 AC SPINDLE MOTORS
(1) Standard specifications
Continuous - - -
rating (EW) 3.7 5.5 7.5 Ll ' L's 1.8.5
Qgutput| 30-minute - ‘ ;
pt;wzr ~ating (KW 5.5 7.5 Ll L5 1 8.5 22
50% ED . < Vo e
Fating [ EW] 5.5 7.5 11 L5 ' 8.5 22
_Base speed [ RPM) 1500 1500
Speed - A
‘ Maximum ‘ (Note 1) z
speed (RPM) 8000 §000 4300
Frame number All2 | BLL2 Bl32 Cl132 AL160
Continuous rated
torquer-———— [Kgm ) 2.4 3.57 4.87 715 974 | 120
G D* (Kgm? ) 0.0 8 0.10 .17 021 0.27 0.55
Weight . [Kg) 60 70 toa. Lio 130 175
Allowable radial _
load (Kg] 150 200 300
Cocling fan - (W) 3s Loo
Vibration Vs 10
Noise C db Ya) 5 80
Mounting dlirection Qutput shaft mounted horizontally or perpendiéularly.

Overload resistance 1 minute at 120% of 30-aminute rated output.

Ambient

temperature Et:] 0—40

Insulaticm F type

iflor of paint MunseIl 5273 Z4 §70.2¢ i
Accessories Pulse. generator, overheatingndeﬁector

ORI tyee 55K | T3E | LLKE | |SE |185K| 225 |
Pouer capacity (EVa)| 9 L2 LT 23 28 33

Power supply and power
. line frequency

J 200/200~230V+=10% 50.60H+3lote

Note 1: A reduced output is obtained for speeds of 4500 rpm and
above; this is caleculated by:
. 4500
Rated output x rotational. speed
Note 2: A power transformer should be provided for use at all

voltages not listed here.

3.




(2) Semi-standard specifications
Use the 1150 rpm base given below if it is not possible to

provide a high reduction.gear ratio in the gear system.

Continuaus o - - - ' -
F2ting E EW ] 2.2 3.7 5.3 7.3 11 L5 18.5
Autput | 30=-@inute R = - - 29
;-éwii Fating (KW 3.7 5.3 7.5 Lt L3 18.5
50% ED rating{ KW ) 3.7 5.3 7.5 Ll L5 185 | 22
Base speed [(RPM ] 1150
..;pe_ed - ‘ : .
Maximum speed [ RP M) 8000 §000 . 4600
Frame number All2BlL2 BL32 Cil32 | als60 Bl60
Continucus rated . § - -
torque [ Kgm ) 1.856 3.3 4.68 6.35 .32 ta7 |la7
i G D32 EKgm'zJ 0.08 0.10 .17 0.21 .27 0.53 0.69
Welght (Kg] 60 70 100 L1o 130 LT5 200
Allowable radial -~ -
| 15ad (£s) L350  |zo0 300
Coaling fan 8 is Lao
| Vibration : V3 L0
| WNotse (db) (a) 75 ) ' 80
Mounting directicn Qutput shaft mounted horizoatal}y or perpendicularly.
Cverlcoad resistance * minute at 720% of 30-aminute rated output.
Ambient N —
temperature fc] Q=49 _
Insulatian o F type:
colar of paint Munsell 5.27G246-0.21
Accessories Pulse geperator, overheating detector
Contraller type 3.7TE | 55E | .58 LLE|'L 5K | 1355 ] 225
FR-SE-2- _
_ Power capacity [EVa]) 6 9 L2 L7 ‘ 23 28 o3
fover supply ang pover 200/200~230V=10%, 50/650H2=3 %
line frequency - = = -~ d -




(1) Specifications

2.2 AC SPINDLE CONTROLLERS

o
. ~ .5 i K Il 5K 8. 29
§ | FR- SE— 2 - 5.5 K 78K I L8.5K
————-d Cutput ‘_
] 2%f power [EWVJ 55 | T.5 L1l L3 18.5 2
Jutput Power " '
. 5 ,
| capac:.tyEKv‘s':‘ S L2 L7 2 3 28 2 8
. , |
-Weight (Kg) 25 37 4 8
L - — .
n circuitr S :
l zistem 7 Transistorized sinusoidal wave PWM inverter

Vector control, dlgltal closed loop control,

gontrol system speed feedback with pulse generator

Braking system Power regenerative braking

Speed control range| 35— g00QRPM

Speed fluctuatlon Max. 0.2%

of maximum Speed:
l rate’

(at 10-100% load fluetuation)
l . ' Bigital commands: binary 12-bit or BCD 2- -digits
Speed commands |, éNote 1)Analog commands: +10V max, '
L approx. 10 kilohms inputimpedance)
I Ambient

-5~55C/45~85% .

| tEﬁﬁerathré/humidity

No noxious gases or dust (enVLronmental resistance

Atmosphere

' performance conforums. ta JEM1103 grade.C) -
‘“ . libr‘a_tion Max. 0.5G
§tandards
conformed to LEC ,
Cooling Alr cooling with fan
— —
Note 1: Selection between the binary 12-bit and BCD 2-digit

formats is enabled by the internal DIP switches and

that between the digital and aﬁalog commands:is enabled

by external inputs.




Name Function Description
QVER HEAT Qverload When an overload occurs or when
(MOTOR) protection the blower motor stops and the
» motor itself overheats, the'base
ls cut off and the main circuitry
contactor ls set OFF.
EXCESSIVE Excesgive When the error between the command

SPEED ERROR

speed error

speed and current speed becomes -
excessive, the base is cut off and
the main circultry contactor is set
OFF.

BRERKER TRIP

Short-cireuit/
grounding
protection

When a hligh current flows to the
main circuitry, the base i3 cut off
and the main circuitry contactor

ig szet OFF,

PHASE LOCSS Phase loss The main circuitry contactor is set
protectian QFF. :
EXTERNAL External - After the emergency stcp signal
EMERGENCY emergency has been received from the external
s top souvrce and the motor has stopped by
regenerative braking, the base is cut
off and the main circuitry contactor
iz set OFF,
OVER SPEED Over gpeed When the speed exceeds 115% of the
' protection maximum’ speed, the base is cut off
and main circuitry contactor is
set OFF. -
IOC TRIP Instantaneous When an over current flows to the
(CONVERTER) gver current converter, the base is cut off and the
protection main circultry contactor is set OFF.
OVER HEAT Main circuitry | When an gverload occurs or when the
(CONTROLLER) overload air-cooling fan stops and the main
protection Alr | circuitry elements over heat, the base
cut-off is cut off and the main circuitry
protection cantactor is set OFF.
UNDER Main power When the. supply voltage drops, the
VOLTAGE supply drop base is cut off and the main circuibry
protection contactor is set OFF,
OVER Main circuitry | When an over voltage occurs with re G
VOLTAGE over voltage neration of the main circuitry's
(REGENERATION)| protection capacitor voltage, the base is cut.off
and the main circuitry contactor is
set OFF, V
I0C TRIP Instantaneous When an over current flows to the
(INVERTER) over current inverter, the base is cut off and the
protection main circuitry contactor is set OFF.
Note:

When any of these protection functions except the external emergency

stop signal is activated,
is cut off,

converter)

the base ‘ i
the main circultry contactor is

(the inverter and regenerative
set OFF and

the motor stops by free-cunning. -




(3) Auxiliary functions

Fuction ' Application. ' Details Cutput
Load metesr Load meter Connect a single-deflection DC 1mA metar;
s ignal connections full-scale and 3V or 10V/120% load outputs

under a 120% load (100-120% adjustabla)
are chtained. :

Speed meter Speed mater Connect a single-deflection DC 1mA meter;
s-ignal connections foll-scale and 10V/maximum speed outputs
at maximim spsed are abtained.
Zero speed Machine An ON-sstting contact signal is obtained . Contdct /open
sfgnal interlock 4t a motor speed of 50 rpm or less than emitter
25 rpm.
ra
Speed arrival Answer back Obtained is a signal which actuates the Open emittex I
signal to NC output transistors at within +/-15% of |
the set speed. ‘
Load datection | Cuttsr Cbtained is a signal which actuates ths Cpen emittes
signal intrusion output trangistors above a current value
pravention {110% output) nmar the current limit valus

(1208 output).

override Override with| Variablae range: 50-120%
automatic " Ralsased by controller terminal DEP off
operation : '
Ordent Orient Single point positioning for nagnetic Contact /apan
{optional Sansor 2yytem and multiple point posgi-~ - emitter
function) tHaoning for encoder system possible.

' Started by orlent start signal (orcM1,
ORCM2); ordent finish signal is cutput
upon completionm.

Torqua Gear shift, With gear shifting, ets., the torgus limi- Cpen emitter I
limitaticn ete. , tation i3 temporarily reduced and the ’
spindle motor is operated.
During torque limitarion.

Speed Obtained is a signal which actuates the Open emittar
detection ’ output transistors at less than

signal a datection lz.w;vel with a motor speed

» absoluts value. -
Speed datezction value iz gt in 8 atepg
from 2% to 58% in 8% staspa.

Acueleration/ Acraeleration /decelerationr of speed command
decalaration is resecricted.
time constane 0.3 - 10 3

7




2.3 CONTROLLER CONFIGURATIONS

The basic configuration of the type FR-SE AC‘Spindle unit is-.
shown below. | '

(1) Basic configuration

(a) Type SJ AC spindle motor (with speed detector)

(b) Type FR-SE AC spindle controller

(¢) Spare fuse 100%

AC spindle contgoller AC spindle motor.
- FR~=-S - -

200~230V=10% o 1
50/60H2=3%

Power supply':::ZZ::; %:g w .Egi I,
L l ‘ ﬁ(E) Fan m
coN1

T Control ' :
External section - [_,.\‘ con: 4
signal CON3 S \F!

“4-GOM

(2) Magnetic sensor system with single point orient unit

AC spindle controller AC spindle motor
FR-SE :
200~230V%=L0% T T s
50/60HZ=3% ' )
|
Power supply ——— WFS zz 'Egi
' I Fan m
g .
- CONL !
o rnal ” b - -~ CON 2
gitiw:a CoN 3 Control L.> fleLc
gna=s e sectlion i
i - QO L :
Magnetic sensor

()
AT |

I
—

)

CON4 .
8 ( H Spind:
Amplifier




(3) Encoder system with muitiple point orient unit

AC spindle controller AC spindle motor
FR-SE .

200~230V=10%

5 0/60HZ=3% I

supply ]

[ N <E£> Fan motor
; CON1 . .
" External ﬁ
: Control ,
signals Section
# COM 1024 p/

- l @ rev 3-phase
External __C ‘ - To NC
signal -

positian
command
() Internal configuration of controller
Configuration Circuit board configuration
(a) Basic configuration SE~PW, SE-IO1, SE-CPU1 or CPU2

(b) Magnetic sensor system SE-PW, SE-IO1, SE-CPU1

With single point orient unit

(¢) Encoder system SE-PW, SE-IO1, SE-CPU2

With multiple point orient T

unit




2.4 EQUIPMENT CONNECTION DIAGRAMS

(1) Magnetic sensor type with single point orient unit
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(2) Encoder type with multiple point orient unit
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PLACEMENT OF EQUIPMENT
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CHAPTER 3 OPERATIONAL ADJUSTMENTS

3.1 OPERATION PREPARATIONS |

Check the following points when switching on the power to the

controller for the first time:

(%)_ Has all thevequipment>been propefly wired and connected as
shown in the drawings? .

(2) Have the motor and control banel been grounded properly?

‘(3) Have the shield wire terminations been connected .
properly?

o Make the propef connections to the shield terminals,
o Make the connections so that the shield areas do not form a

loop.

(4) Check'that the equipment is secured properly to avoid
looseness and damage.

(5) Check that metal chips, pieces of wire and other foreign
matter have not entered inside the ‘equipment.

(6) Check that there is nothiﬁg abnormal with the exteriors of
the printed.circuit boards.

(7) \Check that the ROM numbefs and DIP-sQitch settings are as
:per‘the'order list.

3.2 RECEIVING POWER

If all items under section 3.1 are satisfactory, power up the

®quipment as follows:

(1) Switch on the incoming power.

(2)  Check that light-emitting diodes LED13, 14, 15 and 16, which
are designed to indicate trouble and which are located on

the front of the controller, have not lighted.
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(3) Check that light-emitting diodes LED2 (READY) and LED10-

(ZERO SPEED), which are designed to indicate the status a

-

which are located on the front of the controller, have

lighted.
These procedures enable operation.

No problems are posed with the controller and re-connection is

not necessary even if the phase sequence of the incoming power

reversed. It is possible to check whether the phase sequence

positive or reversed by observing LED1 (PHASE SEQUENCE). 4

positive phase sequence i3 indicated when LED1 lights.

—t
e




3.3 ADJUSTMENT LOCATIONS
(1) Speed metér; VR14; load meter: VR15
When driving the speed meter with the spindle inverter:

Adjust VR14 so that the speed meter indicates the maximum

speed by setting DIP switch SW6-6 to OFF.

Adjust VR15 so that the load meter indicates 120%.

Upon completion . of the adjustments, set SW6-6 to ON and set

the reset (ST1) switch to on once. Under no circumstances

should the VRs be touched unless absolutely necessary.

(2) Setting DIP switches, setting pins

Re-check that the DIP switches and pins are set as in the
order list in accordance with the machine. TIf they have not

been set, change their settings. Set the reset (ST1) switch

to ON the settings have been changed.

Ad just the orientation when changing the stop poSition‘in
accordance with the machine. Seé‘$ection 3.5 for details,
3.4 RUNNING-IN OPERATION
Couple the motor and machine and then check the machine running-
in and control state. Next, operate the motor under actual load
cgniitions and check that there is no:'v
0 Abnormal noise
¢ Abnormal smells

o Abnarmal bearing temperaturs




3.5 ORIENT ADJUSTMENT PROCEDURES

(1) Magnetic sensor system

R 20~3201ps
Orient speed Timer setting SW4-356 7

@ §0~95 ms

Creep speed 30/ 20 rm

Normal rotational speed

NI

I
|
i
!
!
a

Magnetic sensor s \ Pasition loop gain
. . adient s i
sensitivity adjustment Paising through LnZONE/ (gradient selection)
SWa—|2]|3]4
10V F““’ ! Passing through L-ZONF Low ololo
LOV.-W-L; 4 13t deceleration point ‘ Q OO
CH353 A 2nd deceleration point AR
High X XIX
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Ooperate at the orient speed with SW6~10FF and ST2, adjust véa to
the limit at which the magnetic sensor sensitivity LED11 lights
and set CH53 to the peak voltage +/-10V. |
The speed pattern for orient is now as shown.in the figure above,
Therefore,
Proceed as follows when over shoot,wiﬁh stops
o Reduce the timer setting (SW4-5,6,7) time.
- o Reduce the position loop gain- (SW4-2,3,4) gradient.
o Reduce the orient speed. (SWIO F «» E =» .,... = 0)
o Reduce the creep speed. (SW4 OFF —= ON)
" Reduce the orient time.
o "Increase the timer setting (SW4-5,6,7) time.
o Increase the.position loop gain (Sﬁ4«2,3,4) gradient.
a Increase the orient‘speed. (SW10 0 = 1 = coeo sa)
Hunting when drive unit stops
© Reduce the position loop gain (SW4-2,3,4) gradient.
o Reduce the magneticvsensof sensitivity. (VR2)
O HReduce the creep speéd. (SW4 OFF == ON)

Fu;thermore, adjust the stop position with position shift VR1.

17




(2) Encoder system
Normal rotatlonal speed .. 20~320 s

Orient speed
///////’ S?ViO

o Creep speed
30 opu / 20 (13

[}
|
!
!

» |

'

!

!

1

i

! ot e ‘

! 2nd position loop gain \\\\
4

& 13t position locop gain l

SW4~ |2]3 |4
SW4a-|5]6]7 Low |O]lO[O
1st deceleration' Low O1OO “ b
o point ololx ,
4 2nd deceleration Sl :
point R I : . o N
: S RNE High || |x
High | x| xIX

The speed pattern for orient is the same as tgat shown above.
Therefore,
Proceed as follows when over shoot with stop:
o Reduce the 1st position loop gain.
"o Reduce the orient speed. (SWI0O F = E = .... == 0)
- 0 Reduce the Zna position loop gain.

o Reduce the creep speed. (SW4 OFF —- ON)

Reduce tﬁe,orient time.

© Increasge.the 13t position loop gain.

o. Increzse.the . orient speed. fSWTOVO w% 1 == ... F)
o Increase the 2nd position loop gain.
Hunting when drive unit staps
o Reduce the 2nd positién loop gain.
0 Reduce the creep speed. (SW4 OFF —= ON)

Furthermore, adjust the stop position with position shift

switches 13, 14 and 15.




éHAPTER 4 REGULAR INSPECTIONS

Regular inspection and maintenance are indispensable if the
equipment is to do full ju;tice to its performance, if breakdowns
are to be prevented and if reliable operation is to be assured

over a long period of time.

T WARNING

Electric shocks can lead to death. Make sure that all power to

the equipment is off before proceeding with the inépections.

4.1 CONTROLLER INSPECTIONS

Inspection item| Inspectiony Checkpoints Remedy
' period

1. Cooling fan Monthly [1. Try rotating by hand. Does [Re-
it rotate smoothly? " Iplace

2. Try supplying power. Does fan.
it rotate effectively?

3. Any abnormal noise from bear-

‘ing sections?

2. Dirt, loose- Wherr . Clean parts regularly; tighten

ness . appro-— up input/ocutput terminals and
s . .priate connectionS‘regﬁlarly. |
3. Small relay Every 1. Are contacts worn? : Re-
3 2. Is main circuitry contactor place
months: operating properly with op- relay.
L eration of this relay?
Y. Wiring When Conductors must not touch case
appro-— by wires beiﬁg caught ih hinge
priate section.
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4,2 MOTOR INSPECTIONS

Inspection
item

Inspect-
tion
period

Checkpoints

Reme

1 Noise

Monthly

Any noise or abnormal vibration not
previously perceived? If present,
check out the following:

1 Check foundation, installatiomn.

_Vibration from coupled equipment?
Bearing damage or abnormal noise?
Reduction gear or belt drive noise?
Trouble with controller?

Trouble with cooling fan?

o N3 o 0 & W o

Belt tension.

Check centering accuracy of coupling.

2 Tempera-

ture rise

Monthly

Abnormal bearing temperature?
(Normally, ambient temperature of

+10 to 40 deg.C)

usugl? If so, check poihts belows

1 Is cooling fan rotating‘normally?

(between frame and cover) which is
blocking path?
3 Abnormally increased load?

4 Trouble with contraller?

-

Motor frame temperature different from

2 Any foreign matter in cooling path );

Cleal

20



Abnormally low insulation resistance?

(3 Insula- | Every
tion 6 Isolate connections o control
resis- months panel and use megger to measﬁre aéross
tance circuitry and ground.
(No problem if 1 megaohm or more when
measured‘with 500V megger.) \
If less than 1 Megaohm, inside of motor
must be cleaned and dried. Disassemble
motér and dry in an oven at a temperag-
ture not exceeding 90 deg.C.
4 Cooling Every Is fan rotatiné and cooling properly?
fan week' Any abnormal noise or vibration present?
Every
month
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CHAPTER 5 CARD CHECKS

411 the adjustments on the control cards have been.made prior t

shipment to the machine builders. Avoid, therefore, %otating

the controls (VRs).

5.1 SE-CPUtT CARD

L , ) ROM I HOM 2
This card is used when
| o 58
the magnetic sensor - © N
i LEID 1 :
orient function is pro-| %% LED 2yl
@ LED 3
[: LeD 4[]
vided. LED §
LED &[]
caN1i LED 11[]
I Len 8([]
———— rl ]} s swi Len 91
' : . Lenig| [
| o [III| s swe2 Lzotn L
;i | p——— ae |
|| (] s s
. i .
1 't | [T s
o ' ! g
| e—— 1‘ I} s sws
- ' -
L RESET O V([T s sws R [se—czu]

ST ()« s
ORIENT L L
TEST O(® ®\

7 Em

| oswE f ‘ SWY

©|
=

SWig SWN )
@ CHEO
CON 12 o
CoNIt
.
{
i
:  cuss CHig
l @ cui cust | | cuso
- 8 CHsl {
I ® cyay ' | )
' @ cygss ¢ @ ¢ @
p——— @ CHEL
——— o CHS @ CHEl -

@ [H57 @;@
COR 4 VBRI YR2 r CUN 2

[
3




(1) List of LEDs

MLED Name Application Description
LED1|PHASE | Power supply Lights when power supply phase ro-

SEQUENCE | phase identi~ | tation is positive,
fication OFF when power supply phase rota-

tion is negative.

LED2|READY Ready. Lights when controller is ready to

operate; OFF when SET1-SET2 inputs

are OFF or when alarm occurs,

LED3|CW DRIVE | Motor forward ' Lights when forward rotation COMe
(CW) rotation |mand is input; also lights with

command orient stop.

LED4 | CCW DRIVE| Motor. reverse LLights when reverse rotation com-
(CCW) rotation|{mand is input.

command

LEDS SPEED DE-| Speed detec- Lights whgn motor speed falls below

TECTION tion DIP switch setting.

LED6 [ CURRENT Current detec-| Lights when a current equivalent to

]

DETEC= ‘tion 110% of rated current -flows to
- "ITION motor,
LED7 |UP TO Speed arrival |Lights when actual motof>speed is
I SPEED +/=15% of command speed.
LED8 | APPROACH Approach Lights during period from 1st to
: 2nd deceleration point.
N\-‘“ - o = T s z oy oy prynv Eraas s Eera G o T &
LED9 IN- In-position Lights with orient stop within

POSITION range of pulse number ssat by ro-

L\-~ Atary switch.




LED [Name Application Description
LED10| ZERO Zero Lights when speed is below zero
SPEED speed set by DIP switch.
LED11} SENS. Magnetic sen- | Lights when magnetic sensor output
sor sensiti- during orient is 8.5V or more.
vity .
LED12) ——— Not used. .




List of DIP switches
Note 1: "0" denotes DIP switch ON setting.

"X" denotes DIP switch OFF setting

1 Swith Name Description
| swi1 Gear ratio Used to set gear ratio.
| (H range) Maximum spindle Spéed q
Gear ratio = x 80

Maximum motor speed

Setting example:

SW2 Gear ratio When max., spindle speed is 5000 rpm with a
(M rangé) maximum H gear mofof speed of 6000 rpm Hexa-
decimal
SW3  Gear ratio  |Gear ratio = 5000/6000 x 128 = 106D = 6A"
| (L range) SW1 all switches ON .. Gear ratio ?8§°wfﬁf%7
ST o

SW2 all switches ON .. Gear ratio =40* ——

SW3 all switches ON .. Gear ratio =92¢*

SWi-1 Creep speed Used to set creep speed with orientation.

_T.--Creep Speed
- Q |- 20 rpm
G [ 30 rpm
SWh-2 Position Used to set position of 2nd deceleration
~4 loop gaim point..
21 31 4]
O] Q] O]+ 25 deg.
Q] O] X]-+--23.75 deg.
O X 0]~ 22.5 deg.
O] X ] X]+-21.25 deg.
X| 0] 0|20 deg.
X1 0] X|18.75 deg.
X1 X| 0|+ 17.5 deg.
X | X | X{++16.25 deg.

NM—
SWE-5" Magnetic sen-|Used to set timer time up to 1st deceleration

NT . sor orient point after L-ZONE passing subsequent to

Speed timer orient speed arrival.
—_ p\”. pee rrival
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51617

O] 0] 0}--60 ms (212 deg.)

0l 0] X |65 ms (203 deg.)

O]l x1ol--70 ms (194 deg.)

Ol X1 X |- 75 ms (185 deg.)

X1 0] O] 80 ms (176 deg.)

X1 0| X|--85 ms (167 deg.)

X1 X1 0}--90 ms (158 deg.)

L] X1 X|--95 ms (149 deg.)
SWh-8|Magnetic send |8 Set to reverse position 1.

mounting di- 0|-Forward high degree of hunting oc.
rection L |-~ Reverse curs with orient stop.

SW5=1|Torque limit| Used when limiting motor torque.
-2 . 1 12 |- Torque limit

External ||[O [ O |- 10%

input 4O | X[~ 15%

TL1--ON 210 |-20%

TL2-0FF £ X |~ 25%

, 10 |0} 20%

TL1-~OFF ) Q| X |- 30%

“TLZ-0ON £ 10 |~ U40%

: XX |50%

Note: 30-minute rated torque is 100%.

SW5-3| Cushion time | Used to set time constant of maximum spee:
~ 5 constant command from Q.

3| 4] 5|=—Cushion time caonstant

Q101 Q--0.3 s Standard setting

Ol01 X|--1.9 s

01X O"'33 - o

Ol X | X|-—-U s ~ Speed camman%//”

X10}1Q4-5 s .

10| X =6 3

£ 1 X108 8- - ‘

1 X1 X]=-10 s Cushion time constant




[ sWS-0

~8

Speed detec~

tion range

Output transistors are activated when speed

falls below set motor speed.

Speed detection rahge

. 2%

-10%

--18%

.26

--34% Note: Maximum speed is 100%.

b2y _ :

~50%

PsPsies v OO O Oy
S et Ol O] pslp<iO O3

IO O P<jO POl

~-58%

SWE—1

Normal/test

i

QO {---Normal mode

X [~ Test mode

Normal mode is used for normal operation.

Test position is used for orient tests.

—2

Closed/open

2 ' Used for switching between

Q |---Closed loop

X {~-Open loop

open/closed speed loop.

Used with closed loop for normal 6pe%ation.
Speed detector go/no go is identified by
comparison of open and closed operation

states.

SW6~-3

Binary/BCD

3

O_|-- Speed command binary

X |'-Speed command BCD

Used to select digital speed command format.
Speeq command is read as binary 12-bit input

for binary and as BCD 2-digit input for BCD.

-VL}*

Speed input
emitter/

collector

-Speed input open emitter

><o.ﬂ

~--Speed input open. collector

First refer to the I01 card pin 2 and 3 set-

tings on page 49 aﬂd then set;

Position

input emit-

--Position input open emitter

SO

---Position input open collector
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ter/collector| First refef to T01 card pin 12 and 13 set-
tings on page 46 and then set. |
-6| Meter (6]
0|--- Meter OFF
calibration |{[X]--- Meter ON |
Used to calibrate speed meter and load m@tef
- full scale. In ON mode, phe metér full scal
yoltage i3 output and so adfuét speed meter
(VR14~-SE~I01 card) and load meter (VR-15-3E-
101 card) VRs.
SW6-T| Maximum speed||7]

Q|—Maximum speed LOW
— Maximum speed HIGH

Used to select 3450/4600, 4500/6000, 6000/.
10000, rpm speed. Zet to HIGH for 8000 rpm

specifications.

Zerao speed

[0|—7Zero speed LOW (25 rpm)
| X]——Zero speed HIGH (50 rpm)
Zero speed- is output at zero speed setting c

below.

SWT-1

Magnetic sen-
sar orient
in-position

range

1

Q|—Magnetic sensor in-position range LOW
(1 deg.)
¥|—Magnetic sensor in-position range HIGH
(5 deg.)

Fxternal
emergency

stop

|

[O]— LED ON with emergency stop

‘nmmLED OFF with emergency stop

Used to select mode with alarm display or

mode without alarm display in external emer

gency stop.
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fg;;:é LLoad meter 3 o
Oj—Load meter output HIGH (10V)
output X |—Load meter output LOW (3V)
Used to select output voltage with 1209
output.
. -Ul| Base speed L] ‘
011150 rpm base speed
X |=—1500 rpm base speed ,
Used to select base speed of applicable motor
SW7-5|Motor type
~8
k 1150 rpm base speed 1500 rpm base speed
Fs 6 f T 8 " - Capacity Top speed 5 ! 3] , 7 ’ 8
O|O|O| Q]| - spare Spare O'O’QIO ~ Spare Spare
OC1O10 | x|~22/3mF 3504600 | O [OJO [ x | ~ 227370 45005000
0|0 x|0O|~3i/55 4 QO] |0 ~3153 “
Q1O x| x|~55/753 " QO | x| x| 3535753 p
Ol x|O0]Q|~715/11 v O|x|O]o| 1511 v
Ol x|O| x|--11"15 " Clx]O|x]|~11/13 "
Ol x| x|Of~15183 ’ O x| x|0O|~15/183 "
O x| x| x|-18372 " O’x X | x|« 183722 "
X[ OO0 ~spare Spare x OO0 | ~spare Spare
X | OO | x| -~spare Spare X1 OO | x| 3pare Spars
Xx Ol x 1O -22717 3000 X 1O x|O| 371755 8000
x| O] % ‘ X |- 3.7.735 @ x| Q| x| x| ~3535/7T5 "
X4 x10O0[7Q| 55775 6000 X | x|O|OC ]| ~7579 ”
| x| x[O]x|~75/11 ’ < | x1O x| “2237  s00010000
x| x| x|O|-11"15 " X1 x| x |0/ ~22/3755 "
Lx X | X | x| -~Spare Spare K| X | x| X|-335/7T5 "
Used to select applicable motor in combination with maximum
speed selection (SWE~7) and base speed selectiaon (SW7-4),
\m‘




SW11=|0Orient rota-1|{1| 2
1,2 tion direc- Q] Of-Pre mode Orient from previcus motor
rotation direction
tion 0| X |- Reverse mode Motor reaeverse rotation
direction orient
X | 0| - Forward mode Motor forward rotation
direction orient
) X | X|--Forward mode Motor forward rotation
direction orient
-3,4 | Control with||[3 | 4
) 0] 0]-PI control )
orient stop 0| X |- Delay/advance cgntrol-WT = 1,17 rad/
£10 " = 0.78 rad/
L1X " = 0.39 rad/

Enables delay/advance control when servo

rigidity is to be increased with orient sto
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List of rotary switches ' Lo

x{ggitch Name Description
SW8  |Speed control
loop
Proportional ’{“"“"' 0@ olola|s plolele]o @|o|o ©|o]
) L ain Kp. :EZfﬁf’ 8’52,%2 ‘%, lT/3:,20/32 %, %, 29/32 ! 1.2}1.4 1'.5113! 2 2924
We | 25| 34|44 (53 |63 |72 ] 81 l 91 | 100 '120 ,140 160 ’180 fzno’ 220 | 240
T e
SW9 Speed control
loop
Tntegral e |00 @ Q@000 0]|o|o|o|olo]o e
) pragaifi- %ol o e, Yo % %4, Tl Zol 12 1|68 | 2] 22 | os
gatn ... Ki wy |13 2112613213843 14935460 728496 10.8/120] 132|144
) (rads)

Used to determine loop transfer function of speed control

loop in combination with SW11-3,4 mode selection.

4B

(93} [€3) -
v ' \ (rad”s)

Note: The following condition_must be met:lmgfl>w,>>w:]

Standard settings: noteh 8 for both SW8 and SW9.
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SW10{ Orient speed | Notch
5 0] 20
- setting 1 40 .
2 60 Used to set orient speed with en-
3 80
4 1100 coder orient.
5 1120 ,
6 | 140 Speeds an left are spindle speeds,
7 1160
8§ 1180 Motor speed depends on gear ratio.
g 1200
A 1220 Orient speed should be reduced witt
) B 12401
C 1260 switch when load GDE is high and
D 280
E 1300 there i3 tendency to over shoot
F | 320 :
during orient.
List of snap switches
No. | Name Description
ST1 | Reset Used for initialization of inverter operations.

Must not be used while motor is operating.
The ST1 switech must be pressed with DIP switch re-
setting.

When reset during motor operation, motor- free-runs

and then stops.

ST2 |Qrient Motor operates at motor orient speed While,this

test switech 1s ON. When QFF, orient is performed'onceg

and then motor stops.
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'List of variable resistors
VR |Name | Description
¢;;:7Position Enables fine adjustment of stop poiﬁt.
shift "
YR2 |Magnetic Adjusted so that magnetic sensor sensitivity
sensor
sensitivity LED 11 lights. -
List of check pins ,
rho. Description
P5A +5
DGA +0V (digital ground)
CH50 Speed feedback, phase A, square wave
CH51 -15V
CH52 +15V
CH53 Magnetic sensor outpuﬁ
CH5 4 +QV (analog ground) N
CH55 +15V
CH56 A/D converter input -
CHST Speed feedback, phase B, sinusoidal wave
CH58 Speed feedback, phase B, sinusoidal wave - |
“CH59 Speed feadback, phase T, sinuéoidal.wavémrhlw'*'N‘
CH6O Speed feedback, phase A, sinusoidal wave
CHE1 Speed feedback, phase B, sdﬁére wave i
CHE2 +207 I
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5.2 SE-CPU2 CARD

This card is used when the 1024 p x 4/rev encoder type of multi

point orient function is provided.

ROMI ROMZ
e )
© CLED V|
DGA LED 2
=1 LED 3| [
@ LED 4 n « CHEO
LED 5[]
LEZD §
CON I LED 7|
J— LED 8 - CHSI
W[ e sw 1 LED 4[]
x LED 10} ||
[ | LED 11}
| W[} & s 2 Spare | [}
| (I ¢ v
|
I
..._.,_i.__...: 1[[1’_]’[[[{] § SW§
£ SE—CPU 2
RESET O)| || ¢ 57 ¢ [szru]
ST § SW 7T
i s
ORIENT oll® ho
TEST O N 3 @: SWI4
' ST \ ‘ ’ |
‘ Qa IHE SWiz2 S 57713
i L
SWE /I QWY J—
SWI0 SWII
CON 12
CaNIT
W
I
| CH5T
i
! caﬁzl CHI4
| bord ,
‘ & CHU’ eee T
| @ CHSIE
| ® CHST
! D N 8 CHEB & CHES SPARE
@ gHsl . f
¢ . PINIZ il
(’““”“““ ; o(fic
' ; ‘ CoN C
CON A * CONAA CON 2 { 2 (I &
P13
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(15 List of LEDs

FEEBwTName Application Description
’EEE; PHASE Power supply Lights when power supply phase ro-

SEQUENCE | phase identi- 4tation is positive.
fication QFF wheq power supply phase rota-

tion is negative.

LED2| READY Ready_' Lights when controller is ready to

operate; OFF when SET1-SET2 inputs

are OFF or when alarm oceurs,

LED3|{CW DRIVE |Motor forward 'Lights when forward rotation com-
(CW) rotation [mand is input; also lights with

command orient stop.

LEDY | CCW DRIVE| Motor reverse Lights when reverse rotation com—
(CCW) rotation|mand is input.

command

LEDS | SPEED DE- Speed'dateCQ Lights whep motor speed falls below

TECTION tion DIP switch setting.

LED6 | CURRENT Current detec-|Lights when a current equivalent to

DETEC- tion 110% of rated current -flows to
TION ' ot motor. )

LEDT|UP TO Speed arrival |[Lights when actual motor speed is
SPEED | +/=15% of command speed.

LED8| APPROACH Approach |Lights during period from 1st to

2nd deceleration point.

LED9 |IN- In-position Lights with orient stop within

POSITION range of pulse number set by ro-

tary switch.




.

LED10| ZERO Zero Lights when speed 1s below zero
SPEED Speed speed set by DIP switch.

LEDT1 Not used

LED12 Not used.




ﬁist of DIP switches
i

jote T: ™"O" denotes DIP switch ON setting.

"X" denotes DIP switch OFF setting

rg;{ggﬁ Name Description
P
SW1 Gear ratio Used to set gear ratio.
(H range) Maximum spindle speed
Gear ratio = % SOH
Maximum motor speed
Setting example:

sW2  Gear ratio When max. spindle speed 1s 5000 rpm with a

(M range) maximum H gear motor speed of 6000 rpm Hexa-
decimal

SW3  [ear ratio | Gear ratio = 5000/6000 x 128 & 106D = 6AF

(L range) SW1 all switches ON .. Gear ratio =g ;z“su%

'swa all switches ON .. Gear ratio =4 B —_

SW3 all switches ON .. Gear ratio =&

SW4-1 (Creep speed |Used to set creep speed with orientation.

1 |——Creep speed
0]--+20 rpm
£]----30 rpm

SWh-2 2nd position |Used to set position of 2nd deceleration
~y Noop gain point.- -

3

--25 deg.
--- 24 deg.
---23 deg.
--21 deg.
---20 deg.
-=-18 deg.
---17 deg.
---15 deg.

<lOo=Iol=lolxiol &=

<ol ol olololo]

Esitatielle] I o el fe)

SWh-5 |15t position | Used to set position of 1st deceleration

:Z-~4£33p gain point.
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5161 T7T|1—

0 10| 0j~-225 deg.
O 10| X214 deg.
O 1 X1 0}-- 203 deg.
O 1X | X191 deg.
X101 0] 180 deg.
X 10 ] X169 deg.
£ 1 X1 Q|- 158 deg.
X [ X1 X} 146 deg.

SWh-8|Magnetic sen»? 8 Set to reverse position if
mounting di- 0 |--Forward high degree of hunting oc-
rection X |-Reverse curs with orient stop.

SW5=~1|{Torque limit | Used when limiting motor torque.

' 2 1 12 |—Torque limit

1 External ({0 1O |- 10%
input 01 X|-15%
TL1--ON X 10|--20%
TL2-OFF (X | X |---25%
Mo 1 0l-—-20%
TL1-OFF 0 1 X1-30%
TL2—-ON X 10---80%
X 1 X|—-50%

Note: 30-minute rated torque is 100%.

SW5-~3|Cushion time |Used to set time constant of maximumkSpeed

nE constant command from Q.

—Cushior time constant
0.3 3 —— Standard setting .
---1.5 s

..-...3 [

3 Speed command

-5 8

-6 3 |
s ;
s

Cushion time constant

B ES B B [e) G e) [} [N
pslooio]ol =
OO < |O)psjOln

i

i

i=
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W5 ~6| Speed detec-| Output transistors are activated when speed

w8 tion range falls below set motor speed.
617 | 8| Speed detection range
01 01 0]-2%
0101 X" 10%
0l X1 01--18%
Ol X | X | 26% ‘
X1 0] 0r--34% Note: Maximum speed is 100%.
X1 O] X429 \
X1 X1 0 50%
X1 X1 X1I58%

sWb-1|Normal/test 1
O |- “Normal mode
X1 Test mode

Normal mode is used for normal operation.

, Test position is used for orient tests.

-2|Closed/open 2 Used for switching between
O |~-Closed loop
X 1--0Open loop open/closed speed loop.

Used with closed loop for normal operation.

Speed detector go/no go is identified by

comparison of open and closed operation

.

| states.

SW6-3|Binary/BCD

3

O|—-Speed command binary
X |- Speed command BCD
U

sed to select digital speed command format.
Speed command is read as binary 12-bit input

for binary and as BCU 2-digit input for BCD.

-4 Speed input 4 ,
. Ol Speed input open emitter
emitter/ X |--Speed input open collector

collector First refer ta the I01 card pin 2 and 3 set-

tings on page 49 and then set.

=21 Position

~-Position input open emitter
-Position input open collector

vl O

input emit-
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ter/collector| First refer to I01 card pin 12 and 13 set-

tings on page 46 and then set.
-6 Meter El .
o ‘*“Meter‘ OFF

calibration X|---Meter ON
Used to calibrate speed meter and load mete
full scale. Ia ON mode, the metér full sec:
voltage is output and so adjust speed meter
(VR14-SE-IO] card) and load meter (VR-15-S
I01 card) VRs.

SWE6=T |Maximum speed

) |---Maximum speed LOW
|-~ Maximum speed HIGH

Used to select 3450/4600, 4500/6000, 6000/
10000 rpm speed. Set to HIGH for 8000 rpm

specifications.

Zero speed

O]~ Zero speed LOW (25 rpm)
{|--- Zero speed HIGH (50 rpm)

Zero speed is output at zero speed setting

below.
SW7-1|Magnetic sen-«ﬂimr

sor orient O|---Magnetic sensor in-position range LOW
S (1 degh) -

in-position Li---Magnetic sensor in-position range HIGH
— (5 deg.)

range

-2l External ‘ :

Ql--- LED ON with emergency stop

emergency X|---LED OFF with emergency stop

Stop Used to selesct mode with alarm display or

mode without alarm display in external eme

gency stop.
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SW7M3{Load meter 3
! O j--Load meter output HIGH (10V)
‘ output X j--Load meter output LOW (3V)
Used to select output voltage with 123
output.
I —
—4| Base speed 4
011150 rpm base speed
X |- 1500 rpm base speed y
Used to select base sﬁeed of applicable motor
SW7—5| Motor type
~8
| 1150 rpm base speed 1500 rpm base apeed
56| 7] 8] ~capacity Topapeed [ 5] 5 |78
QOO Q]| spare Spare Q ' O , @ ' Q| = spare Spare
OO |0 x| ~22/37F 34504600 | O | OO | x | ~ 227370  4500/6008"
OO | x|O}-37/55 # QlO| x| O = 37/53 o
Q|0 x| x|—55/73 v Q|O| x| x| ~353/73 v
Ol x|0|O|~73/11 v O] x]ofO]~rsu e
Olx | O x]|-11"13 # O x1O| x| =11.715 V4
Q| x| x|OQ|-1571853 # O x| x|QO|~15"185 ”
O x| x| x|-18372 pl Q| x| x| x{-185/22 a
1O 1O 1Q/| spare Spare < QfQ Q| ~spare Spare
[X OO | x|-spare Spare X'Q O x|~ spars Spare .
x| O|x]|O|~22/37 8000 x| Ol x|O|~31/535 3000
x| O] x| x|=31/53 a X 1O | x| x|~~53775 .
< I x l2lQl-55/753 §000 x I x1QlO| -39 "
. x| x|O|x|~135/11 v x| x| O|'x |~22717  so00/10000-
X | x| x|O|~11/15 7 x| x| x|O|~223155 4
Lx X | x| x|-~Spare Spare. [ X | X | x| x|~-55/7T5 ”
Used to select applicable motor in combination with maximum
] speed selection (SW6-T7) and base speed selection (SWT7-4),




SW1l=| Orient rota-|| 1| 2

- Pre mode Orient from previous motor

1,2 tion direc~ Q) 0
rotation direction
tion 0| X! -Reverse mode Motor reverse rotation
direction orient
X! 0|~ Forward mode Motor forward rotation
direction orient
, X{ X |---Forward mode Motor forward rotation
direction orient
~-3,4 | Control with{ |3 | 4
_ Q] O]-PI control
orient stop O] X y-Delay/advance control WT = 1,17 rad/
| L3 " = 0.78 rad/
"= 0.39 rad/

Enables delay/advance control when servo

rigidity is to be'increased Wwith orient sto




List of rotary switches

Note:

L1st -
gwitchl Name Description
sw8  BSpeed control
loop
Proportional (lww |0|0|e|o|o|o|o]o ®|® ij @j@{@[@ﬂ
{ i . y
gain ... Kp quggj% 11/32!1%2 i, 2Qé2213§2?%2 %, 1,12 1.4[1.6 L8| 2 22|24
l we |25 34’ 44 |33 | 63 lrz 81| 91 [100{120 140‘150 180 200{220| 240
(rad.3)
SW9 Speed control
loop
Tntegral ucc:&@@@@@@’@,@@@@@@‘@@@
’ s - : 20, |23, |28 EQ 2 22|09
cain Ki e P o 10 %0 s Mol | 1| 12| L4 L6 L8,2 22|24
@) Jusf2r| 2632 i8’¢3‘¢9’54 6.0{7.2/8.4 &51&8b201141¢4

dB

Used to determine loop transfer function of speed control

loop in combination with SWI11=-

(rad.” %)

3,4 mode selection.

The following condition must be met:

_ Standard settings: notch 8 for both SW8 and SW9,

(rad/S)

We > W, > Wy,
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SW10 | Orient speed |Notch
0 20
setting 1 40 »
2 60 Used to set orient speed with en-
3 80 -
41 100 coder orient.
5 120
61 140 Speeds on left are spindle speeds.
71160
81 180 Motor speed depends on gear ratio.
9 | 200 : . :
Al 220 Orient speed should be reduced with
w B | 240 : ;
C | 260 switeh when load GD2 is high and
D | 280 ‘
E1-300 there is tendency to over shoot
Fl 320
during orient.
SW12 | Encoder orient Notch -
0 0 Used to set position error
in-position 1 0.09 deg. ‘
2 0.18 deg.| range in which orient finish
range - 3 0.26 deg.|
4 0.35 deg.| signal is output. Since a
5 Q.44 deg.
6 0.53 deg.| single spindle rotation is
7 0.62 deg.
8 0.70 deg.| divided into 4096 parts:
9 0.79 deg.
A 0.88 deg.| Error range =
B 0.97 deg.
C 1.06 deg. 360 deg. % set value
D 1.14 deg. 4096
E 1.23 deg, -
F 1.32 deg.| Standard notch A setting
SW13 | Orient SW13 0 - F x 256
SW14 | position - |SWI4 0 - F x 16, 12-bit binary
SW15 | shift . SW15 0 = F x 1
Position shift = 360 deg. % set value
4096
. S R
Least increment = 3460 deg. x T6ye © 0.G65
Set for stopping‘at regular orient pos.tion
with encoder mounting.
Position will not shift sven when selected
during orient stop and so re-orient.




List of snap switches

ﬁﬂ;TT*Name Description

E;; Reset Used for initialization of inverter opérations.
Must not be used while motor is operating.
The ST1 switch must be pressed with DIP switch re-
setting. |
‘When reset during motor cperation, motor free-runs
and then stops,

ST2 | Orient Motor operates at qotor orient speed while this

test switch is ON. When OFF, orient is performed once

and then motor stops.




Setting pins
Note: g denotes that pin is inserted.

denotes that pin is removed.

No. Name Description

PIN 11 }Orient encoder C1] Supply from NC PINIL E

: Yes
power supply c2| Supply from NC|prup g
No “

PIN 12| Orient position| |B1 | Source drive
(open emitter)
13| command inter- B2 | Sync drive -

(open collectgr)P[Nm D§§C

face setting
Refer to pages 27 and 39 and set at th

samé time as SW-6~5.
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List of check pins

Description

PSA +5V
DGA +0V (digital ground)
cH50 Speed f{eedback, phase B, square wave
”Eé51 Speed feedback, phase A, square wave
CH52 Orient position feedback, phase B
CH53 Orient position feedback, phase A
CH54 Orient position feedback, mark pulse
CH54A A/D input signal
CH55 +15V V
CH56 +0V (analog ground)

| CHST -15V
CH58 Speed feedback, phase B, sinusoidal wave
CH59 Speed feedback, phase A, sinusoidal wave
CHE0 +24V .
CHE 1 Speed feedback, phase A, sinusoidal wave
cH62 Speed feedback, phase B, sinusocidal wave




5,3 SE-I@1 CARD o .
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T 2 5‘-—2 ;}
< =3 = < = - = = =
A P B <K e T [ S A R m =
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5ob & bdd ©o&8dd | 500860884 |[0b8d00b00
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[
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CHl3aeea(CHIT o
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CH22 e CH49
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CON102
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et o o -
CH26 e @ CH2S | :
cazr e CHS1 )
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@ CH30 : :
CH31 CH29 @ & CH52 [
? PIN1 Lo
CON12 CH32 o Allls _ !
1 CH33 8 CH34 e o (CH33 . :
@CH35 VRS VR7 . L_’
CH38 o CH3d
— CH368eCHE37 e  &CH39
LEDU2 | [
LEDUI | || e CH55
LEDLO | | COD_rios
LEDIZ i T
i
LED3 | [} CH40 o
[rpi 7 CH4 o LED200 ,
LEID]OG i CHLL:{ 2 9"' _ ' .
LEDI0S ||| L &| 7S L
LEDIe | [] ca1s a VR L
LED(Z3 ||| YR10 (& by
LED92 || CHi3a © . b
Cepiop | TRULOL cmss cEsT !
— VRI2Z[E] s s Vo
V CH33 Vm;z '
PIN3 50 ) S 7R 4[] YRI5
PIN2 32— |2 ~|—
T B ; =48 U= (R FU Ry
cow 1 | cow 3 21212 |3 |a- 182




LlSt of LEDs
rﬁgfmm: Symbol| Description
LED 312 AL 8 Refer to separate sheet for details on fault
LED (= 4 ’ .
LED #|< 2 code displays,
LED 6= 1
fE%D 17 Indicates undervoltage. Lights with voltage drop
| of less than 170V, more than 15ms.
'fE}D 18 Lighté with cbnverter'regeneraﬁions
LED 19 Lights with base cut-off of inverter, converter
transistors.
LED 20 Lights with converter voltage charging.
LEDL12 Speed command display £ 1 )
‘ £ 2
£ 4 f12 bits
LEDI0T X 2048
List of setting pins
No. Name Description -
PIN‘i Speed setting Max. HEH 13888[;{33@ FING & 55 af SPARE [0
| speed | & | S0 rpyy| o . ga| i
setting| L | 30 CREMI | Fwiafs|gone @
PIN 2 |pigital speed A1 | Source drive Tprva 1[99
PIN3 4 Bl PIN2 CRNYD
(open emitter) Eﬂg §§§
3 |command inter- A2 | Sync drive - =
(open collector)|PIN3 Ay piyz c|glg|p
face setting
Refer to pages 27 and 39, and set these
— pPins at the same time as SWE-4.
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Alarm signals

0: LED OFF, output = High (transistors cut off)
1: LED ON, output = Low (transistors activated)
Qutput
Alarm-gaignal
No| AL8  AL4 AL 2 AL : Details Reset method
2 . significance : :
! 13 i4 15
(IEDxd) UEDH) (LEDE) (LEDiS)
Motor This is detected when ' |s]arm reset or
1 0 0 0 1 gverheating| the temperature inside reﬁetpa‘aftEP motop
the motor. Nassxceesded TR
the prescridbed level. has cooled off
- |This is detected whzn
Excessive | —-— : Aft&r the motor has
) 0 0 1 ) ed the motor speed differs o=
. ’ spe erTGr greatly from the command StOPPEd elininate
value, - the cause and use
alarm resst or
) . I resat PB
3 0 0 1 1 (Spare)
) This signal is gutput
4 0 ) ’ Breaker tripwhen an abnormal curreant”
1 0 ,‘0 flows to the Llnput and
the breaker trips,
This detects phase loss
in the input with
h -
5 0 .1 0 1 Phase loas resetting and power
switch-on. :
N This indicatea that the |External
. 0 | N Emergency |emergency step _ emergency
1 0 _ | stop pushbuttconan théaxternal stop PB to
montrol panel 13 ON. QFF
This ocgurs when the !
v b4
7 0 1 Over spes motor speed exceeds 11573
l . L : peed 1 oE TEs racedSPe“d-
. c ot This datects an
onverter overcur%ent in the
8 1 0 0 0 overcurrent|egnvyarter.,
Overnheating i3 detected
9 1 0. 0 1 Controller | hen the temperature of
overheating|the heat;inks of.the semicoaductors
atc, 14 abnormally high,
This detsccs that the
10 1 0 0 Undervoltagel{nput voltage i3 amore
1 detection than 15ms and less Ethan
17OV
v This detects that the
11 1 0 | i overvoltage |converter’s DC voltage
detection {s abnormally high.
Tnvert iIThis detects an
erter b
12 1 ! 0 0 b overcurrent in the
over;urrent tavertar.
13 1 1 0 1 CPU Ffault 1 Microcemputer fault
14 1 1 i 0 CPU fault 2 ”
13 1 1 ! 1 cPY fault 3 /
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List of check pins

,rggfwrbv ‘Description
[p5a |DGA +5V
DGA | DGA OV (digital ground)
CH1 | AGA +15V
\‘ CH2“ AGA 0V (analog ground)
CH3 | AGA -15V
CHY | AGA h PhaseAV, reference sinusoidal wave
CHS | AGA Phase U, reference sinusoidal wave
CHE | AGA Phase V, voltage command
CH7 | AGA Phase U, voltage ¢ommand
‘CHS AGA Phase W, yoltage command
CH9 | AGA Current amplitude signal
CH10] AGA Triangular wave carrier
CH11|DGA Phase U, PWM waveform
I'CH13! DGA Phase V, PWM waveform
CH14| DGA Bhase W, PWM waveform
"CH15| DGA Phase U, base amplifier drive signal
'FE316 DGA Phase V, base amplifier drive signal
' CH17| DGA Phase W, base amplifier drive signal
| | Phase U, base amplifier drive signal
— L _ v
Phase V, base amplifier drive Signal.
Phase W, base amplifier drive signal
“gzgse 5equenca-deﬂe§tion, poéitive~sequence: High
Base cut-off during regeneration B
Phase R, base amplifier drive signal
“Phase T, base amplifier drive signal
Phase 5, base amplifier drive signal

w
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CH26 |DGA | Phase S, base amplifier drive signal
CH27 |DGA Phase R, base amplifier drive signal
CH28 |DGA Phase T, base amplifier drive signal
CH29 {AGA Overcurrent setting level
CH30 |AGA Inverter side, phases U, V, W, full-wave rectifi.
cation waveforms . -
CH31 |AGA Qverride command
CH32 |AGA -10V, . reference voltage
CH33 |AGA +10V, reference voltage
CH34 |AGA Speed meter ocutput
CH3% DGA Regenerative converter, overcurrent level: Low
CH36 [DGA Speed arrival signal
CH3T7 DGA Zero speed signal '
CH3T7ADGA Orient finish
CH38 |DGA . Regenerative side current limiting: high while
limiting
CH39 [DGA: Regenerative side current limiting
CH4O
CH41 |AGA 7Analog—speed command input, max. speed at +10Vv
CHU42 AGA Converter voltage, 10V at 400V
CH43 JAGA Supply voltage, peak rectification
CHU 3AIAGA” Regenerative side converter current
Non in- ‘
CHUY [sulated Inverter szide base amplifier output, phase U
Do8F L
Non in-.
CHUS |sulated Inverter side base amplifier output, phase V
D08G -
Naon in-
CHHE |sulated. | Inverter side base amplifier output, phase W
DO8H o
Non in- . —
CHAT |sulated Inverter side base zamplifier output, phase U
DO8A :
Non in- . , , —
CHH8 |sulated Inverter side base amplifier output, phase V
DO8A

191
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Non 1n-
sulated
DO8A

Inverter side base amplifier output,

phase W

Non 1ine
sulated
po8cC

Converter

side

base

amplifier

output,

phase R

CH51

Non in-
sulated
DO8D

Converter

side

base

amplifier

output,

92}

phase

CH52

Non in-
sulated
DOBE

Converter

side

amplifier

output,

v phase T

CH53

Non irn-
sulated
DO8B

Converter

side

amplifier

output,

=

phase

CH5 U

Non in-—

sulated
DO&B

Converter

side

base

amplifier

output,

phase §

CHS5

Non ine-
sulated
DO8B

Converter

side

base

amplifier output, phase T

CH5E

AGA

Phase U,

inverter side current detecticn

CHST

AGA

Phase V, inverter side current detection

CH58

AGA

Converter side DC current detection




List of VBAs

No. | Description

VR1 | Phase W, current command zero adjustment

VR2 | Phase V, current command zero adjustment

VR3 | Phase U, current command zero adjustment

VRS | +/=10V, reference power supply

VR6 | High speed setting, over-speed level adjustment, PIN1-A

VRT |Low speed setting, over-speed level adjustment, PIN1-B

VR8 | Converter voltage feedback gain adjustment

VR9 | Supply voltage peak value gain adjustment

VR10| Regenerative converter current zero adjustment, CHY34A

VR11| Converter DC current zero adjustment, CH58

VR12| Inverter side, phase V, current feedback zero adjustment,
CH5T |
VR13| Inverter side, phase U, current feedback zero adjustment,
CH56

VR14! Speed meter ad justment

'VR15| Load meter adjustment

Ut
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5.4

SE-PW CARD

This is the power supply card which supplies all the FR-SE DC

Pgwer‘ s

AC 170-253V input

—

Notes:
(1)

the main circuitry.

(2)

[ B3]

Line 0 in block A is connected.

L

ooocaoa’ol oooooo]
=
< e e o . - o P o — o
ScEIogny SESEFEE 0 oED oo s=Em e oo =S
=M O3 WA 5 0 WK L S WS adm Deaes
meEm e e Zza Stz RTZ alim 2T e Fee 2 X
=
\w—a-—wu-vm“-.._(
Block A

Note that except for block A no insulation is provided with




Block

DC output voltage

Name Ground

P5A DGA Come - +5V +/=3%

pa2ua pDoz2u pon +24V +/=10%
A

P18A AGA ground +18V +/-10%

N18A ~18V +/-=10%

P8F +8V, +15%/=5%
B DO8F

N8F -8V, +15%/-5%

P8G +8V, +15%/-5%
C DOBG

N8G -8V, +15%/-5%

P8H - +8V, +15%/-5%
D DO8H

N8H -8V, +15%/-5%

P8A "+8V, +15%/-5%
E DO8A

N8A -8V, +15%/-5%

P8C +8V, +15%/-5%
F DoO8C

N8C -8V, +15%/-5%

P&D +8V, +15%/-5%
G DO8D

N8D -8V, +15%/-5% -

P8E +8V, +15%/-5%

~H DO8E

N8E -8V, +15%/-5%

P8B +87, +151/-5%
I DO8B

N8B -8V, +15%/-5%
J AC DOWN signal

Ln
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cHAPTER 6 ORIENT POSITION  DETECTOR MOUNTING PROCEDURE
§.1 MAGNETIC SENSOR TYPE OF SINGLE PdINT ORIENT
.(SE«CPU1 card is used)
1. 1 MAGNET AND SENSOR OPERATION
pe pending on the positioﬁ relationship with the magnet, the

sensor generates two kinds of voltages (see Fig. 6.1).

Direction
of rotation

Mounting plate

Detection head

Qutput voltage

Amplifier

Output voltage

i
LS signall] i o~
. -5V

Fig. 6.1 Sensor output voltages
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MS signal

This is characterized by the fact that its output voltage is 0

at the center position of the magnet and that it reaches a pea
at both ends of the magnet. It is controlled so that the 0OV
voltage position is always the home position.

LS signal

This is characterized by the fact that it is a constant voltag

within the area of the magnet. It is employed for checking th

stopping has without fail occurred within the magnet area,
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TIME CHART

Fig. 5.2 is a time chart of the various signals.

k AN

Nermal operation 3pced\\\\\ora¢nt speed Serva speed

H | —

(spesd) ' g _
+5~ gv | /\
S ;
MS | ‘ N
(Sensor M5 f ;
signal) —&~ -8V
: Lte

(Sensor LS
T signal)

gnct [

]
+
I
‘
.
+
'
+
i
H
¢
:
)
]
¥
i
1]
1
il
i
i
‘
)
1
'
1]
1
1
1
i
]
‘

(Orient command) ;

UPTS. [
(Speed arrival) . SW4-5,6,7 settiné

- r___‘________,__,_l/
31 . : ]
CSLON 00AM TIMER) (software) "

QRA(-~ORAZD)

(Orient finish)

LED9

4

CINPOST )

Fig. 6.2 Time chart




e T R

(1)

(4)

(5)

(6)

switched over from the normal operation speed to the orient

When the ORCI (orient signal) is set ON, the motor speed ig

speed.
When the motor speed arrives at the orient speed, the speed
arrival signal rises.

After the spéed arrival signal has risen, the software
slowdown timer'startg operating at the timing (at the very
time the magnet passes in front of the sensor) during whic
the sensor LS signal falls. |

The slowdown timer is set by SW4=5,6,7. When the timer
counts up, the orient speed loop is switched to the positioy

servo loop (servo IN).

The sensor MS signal stops at the 0V position due to the
position loop control.

The orient finish signal rises at the target position and
ORA1-0RA2 (orient finish contact‘signal outputs) are set &

closed.
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§‘1.3 MAGNET AND DETECTION HEAD MOUNTING DIRECTIONS
fhelﬁounting directions for the magnet and detection head are
specified as shown iﬁ'Figs, 6.3, 4 and 5.

(1) Mount so that the index hole in the center of the magnet and
‘the key slot on the detection head are positioned on the

same side. '

(2) Mount the index hole on the right side (on the opposite side
to that of the tool) when the spindle tool is on the left
side. '

Ca#e T Mounting the magnet onto the circumference of a rotatiﬁg

body

As shown in Fig. 6.3, mount so that the key slot and index hole

point to the non-load side of the spindle.

o o
. ) h—w_"‘_ .
/l“{ ' Arrow view A
hols - :
ley 3lot

Fi @ i
g. 6.3 Mounting onto the circumference of a rotating body
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Case 2 Mounting the magnet onto the flat surface ofaarotatin
body
(1) When the mounting surface is on the non-load side<3fthe;
spindle, mount so that the index hole and key groove are ]
- pointing toward the center side, as shown in Fig. 6.4.
(2) When the mounting surface is on the spindle 1ca& side, mo
so that the index hole and key groove are on the |

circumference side, as ahown in Fig. 6.5.

Indax hole

Keu slot . Index hole

-Key 2lat

< R .

Arrow ﬁ;ey 3

Fig. 6.4 Mounting onto a flat surface on the non-load side o

the rotating body

PSS SR

Index hole  Kev 310%

Index hole vgey slot ierow view C

¥

Fig. 6.5 Mounting onto a flat surface on the load side of ﬁ

rotating body



Tyotes

.(1) orientatioa will remain normal even if the magnet and
’ detector are mounted, as shown in Fig. 6.6, in the opposite
way to that shown in Fig5.6,3, 4 and 5.
(é) Unless the directions in which the magnet and'detector point
tally, as shown in Fig. 6.7, a high level of vibration
yesultsat bothénds of the magnet and orientation is

disabled,

J L - T
" \ an
/ FN
:::]:L\\i:jer hele qu;; holel'( \\\\
' . Key slot

Key slot

Fig. 6.6 ' Fig. 6.7



1.4

Bear

the spindle.

(1)
(2)
(3)
(1)

(5)

(6)

(7)

(8)

(9)

~(10)

in mind the following points when mounting the magnet o

CHECKPOINTS WHEN MOUNTING MAGNET

Do not bring strong magnetic objects near the magnet.
Take care not to subject the magnet to shocks.
Use M4 screws to secure the magnet rigidly to the spind

provide the rotational balance of the whole spindle wit

magnet mounted.
Bring the index hole inm the center of the magnet to the
center of the mounting disec and align its direction wit
that shown in Figs. 6.3, 4 and 5.

Make sure that the surroundings are clean so that metal
chips and dust do not adhere ta the magnet and thereby‘
errors.

Paint over the mounting screws to lock them in position
as to avoid any looseness,

When the magnet is to be mounted onto a polished disc,
disc may have become magnetized. Steps should therefor
téken.ta<demagnetize.itv
The diameter of the disc onto which'the magnet is mount
should be not 1ess than 80 mm and not more than 120, mm.
may be larger if the spindle speed is low.
When the spindle onto whicn.tha,magnef is mounted rotat
a speed higher than 6,000 rpm, the magnet must be repla

=2 version (which can be used up to 10,0

O

witin a high-3p

rpm) .
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CHECKPOINTS WHEN MOUNTING SENSOR

in mind the following péints when mounting the sensor,
énsﬁre that the key slot on the detection head and the index
'hole in.the magnet are pointing in tﬁe same direction.

Mount the sensor so that the center line on the end of the

head and the center of the magnet are aligned (see Figs. 6~

3, 4 and 5).
(3} Refer to Table 1 for the size of the gap between the magnet
and detector when the mounting method in Fig. 6.3 is

adopted. Refer to Table 2 when the methods in Fig. 6.4 or
J6.5 is employed.

b kIt is recommended that jigs be made for mass production.

“f(ﬁ):‘Although the pre-amplifier connector is oil-proof, it should
. be mounted where the chances for oil to come into contact
‘with it are minimal.

] €5>‘ Lay the cable to the controller from the'pre~amplifier at a
distance from the power supply circuitry wires so that it is
isolated from them.

“fﬁ)‘ First check the connector chnections and. ensure that the

fonnectors have been insertedhprOperly into the receptacles,

and then tighten up their loclk screws,

Table 1

?ﬁafﬂg““ . Sony(prggyct § Makome‘product
(o) ax. gap Min. gap Max. gap Min. gap

: (mm) (mm) (mm) (mm)

10 11.5 +/-0.5] 2.7 +/-0.5

28 9.5 +/-0.5] 9 8 +/=0.5 | 8 +/-0.5 | 1.31 +/-0.5
T — 8.5 +/-0.5 3.0 +/-0.5 7 +/=0.5 1.5 +/=0.5

| e 7 +/=-0.5 | 2.38 +/-0.5




Table 2

. Sony product Makome product
Radius (mm) Gap (mm) ~ Gap (mm)
4o - 6 +/=0.5 5 +/=0.5
50 1 ; i
6 Q if it

Fig. 6.8 Mounting the detector

MQa 3
P SV

Rotation direction

3pindlel

Surface A

; Min. gap
o ' \ ¢ L5=05um

Alléwéble &au&ting errar

S omom : '
Center index hole' Z7mom

he?d" i
il 1

1 1 .
l Ad justment range
. =2m

Key 3lot Center

Center

aldmplifienio

/

a controller CCNi/)

4

Fig. 6.8 Mounting the detector
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1.6 EXTERNAL VIEWS
3.1 Magnetic sensor

(1) Magnet

Center punch hole

1 1.

i ) 0{ ' .
! “} “ We i )

— ; elght40+1,5¢g
T T

; :
’
| 1.,
40  dm g 7T
50 Mounting hole
T

T

)

|
]

3

(2) Detection head

Index slot

32

- 2
j4 . 1 =
L d
<

L]

i
|

Cable
lengthso*3

e O) 03 TR

A

i
=

1’
=11

30

ppibedioaiol N

'
|.
. 13

aE
25 or less|s

(3) Amplifier
6. 2-5.5 dia. hole

680
50
40
f
H
i
{

Lonnector i3 provided,

2%
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LT N e =

6.2

2.1

Operation is shown below in the form of a tlme chart.

Motor speed- - ' | __Count start

Orl&nt command
e

Speed arrival- . !

ENCODER TYPE OF MULTIPLE POINT ORIENT
DESCRIPTION OF OPERATION

Data read
_— Speed determined by gain aof position ampiif

Orient speed

(ORG1-~COM)

‘Mark pulse. o mn 1 P n n
In~p031tlcn output  a— )
(ORA1—0RAZ) ' , - )
Fig. 6.10 Time chart
(1) The orient positicn is read in with the orient command and
* the motor speed is switched to the orient speed.

(2) When the motor speed arrives at the orient speed, the Speeq
arrival signal, which is detected by the comparator, z":I.seshf

(3) After the speed arrival signal has risen,'the orient posi-
tion count given in 12-bit binary code from the external |
source starts when the mark pulse. is input. The motor speé
remains at the orient speed at this time, }
The control loop is switched from the speaed loop to the

(4

position loop when the value set with SWU 5, 6 and 7 1s
reached from the target point. The motar speed is turther
sWwitched from the orient 3peed to a2 speed determined by tbé

gain of the position amplifier.
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(6)

(7)

- (8)

The linear zone of the position lodb 1s entered at the value
seﬁ by SWU 2, 3 and 4§ from the target point, and the motor
starts decelerating and it stops at the target ppint,

The IN-POSITION signal rises befare the target point by an
amount equivalent to the SWi12 setting value and then the IN-
POSITION signal output contact closes.

When the orient command is released, the motorAis Feset to

the speed of the S command given at that time.

When re-orienting from the orient mode, the spindle rotates

once and orientation i3 performed.

Depending on the settings of SW13, SW14 and SW15 for posi-
tion adjustment and on the orient position given externally,

the spindle will rotate more than once.
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2.2 CONFIGURATION

Controller

st SRS v
st

M13

Orieﬁt command

I

rw‘mwm B Y

Sequence

coNc (12-bit binary)

ﬁz Orient position command

Nequencer

—

CONAA R

CONA

1
n
0
o
[o%
O
e
Cﬁ{"

direction differ, make the adjustment using DIP switeh 3

-8 on SE-CPUZ.

"

-70




2.3 ENCODER DIM

ENSTONS
v =

TN
'/ﬁ\\@_

T ! ©Q @
= i
1 . /‘L’l
S
4354 |
s
! 4
&8
QD09
PEOq
6
. —QL06
39 g1y
4
a
M43an
1 []
) []
Sf-omz - A = [ I
o aa [ &y
2
a ‘ I r 2 .
Wi s 32}
3a - p l mi
+ l .
’ T ] ) A
i , | ol
¢ & .
Ty]
. ]
s, . o
Kev way dimension o
N o
bececttgasen. H
. .
Flate for the special- attentim/

. 268
Qutput pim configuration -
A lLeoha 0ov
B Z2eha L
c lechB M
D | ¥ | slena
£ Chassis ground p = ch A
F R *lchB
G 3
H + 5V T ’ * Reve
J |
Fig. 6.12

\\\\SJUVNOP{ coanecor

" Ms3102420-29p
MS3108A20-225

MSZ057-12A

('Cable connector ts not supplied,)

rse rotation signal
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(10) Does the trouble oceur with a load added or reduced?.

CHAPTER 7 TROUBLESHOOTING

7.1 INTRODUCTION
When grouble occurs in the controlier, check out the following
points as far as possible. Then proceed Qith inspection and
repair work as outlined in the sections below.
The foilowing points are extremely useful when making contact
Wwith servicing personnel and explaining what has happened,
Checkpoints Qhen trouble occcurs
(1) Have trouble lamps on controller's cosmetic panel lighted
Which lamps have lighted?
(2) If a fuse has blown, is it the R, S or T phase? (Control
circuit input fuses)
(3) Does the trouble or failure recur?
(4) Are the ambient ﬁemperature and temperature inside the paﬁ
at the regular levels?
(5) Does the trouble occur during acceleration, deceleration é
during constant speed cperayibn? wﬁat 1s the speed at the
timé of the trouble?
(6) I3 there any difference with forward and reverse rotation?
(7) Was there a momentary power failure? |
(8) Does the trouble ocur with a specific operation or command

(9) What is the frequency with which the trouble occurs?

(11) Have parts been replaced or any other- stopgap measures

taken?

(12) How many years have passed since the equipment was first

operated?
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(13) Is the supply voltage normal? Does it vary greatly

7.2

depending on the time zone.

STEP 1

check the following points as the first step in troubleshooting.

(1

(2)

L (3)

W)

(5)

Sgpply voltage:

200V +/-10%, 50/60Hz, 210/220/230V +/-10%, SOHg

The power supply should not be allowed to fall below 200V

-10% even for'short periods of time.

Examples: Voltage drops at certain times every day.
Voltage drops when certéin machines are started.

Is anythidgAwrong with the cohtrol functions around the

controller?

Examples: Anything wrong with NC, sequence circuitry?
Visually inspect parts, connections for trouble.

Is the temperature around the conﬁreller'Ctemperature inside

panel) less than 55 deg.C{

Anything wrong with exterior of c§ntrollér?

Examples: Card parts, pattern burnouts, trouble, etc.

Loose connections, damage, foreign matter.

. Do all the SE-pPW DC power outputs correspond with the

prescribed voltages?

Once the above checks have been carried out, it should. he

Possible to determine which parts are the cause of the trouble

and to identify what the trouble is. Trouble in the FR-SFE series

€3n be broadly divided as follows:

Trouble group 4

o]

Power is suppliad to the controller for the first time but

1t does not operate properly (I)
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o Thé controller has been operating properly to date but

has suddenly ceased to do so (II)
o The controller does not operate properly from time to timg

and position shift trouble occurs (III)

Trouble group B
o Trouble in the controller ‘
© o Trouble in main circuitry semiconductors

o - Trouble in control circuitry

o0 Trouble in the detector

o Trouble in encoder for speed detection
o Trouble in encoder for multiple point orient
o Trouble in magnetic sensor for single point orien
o Trouble in power supplies
o Trouble in moﬁgr
o Other trouble (inadequate input signal coﬁditions, cable

disconnection, etc.)
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7.3 STEP 2.

. r}rouble group
I

Checkpoints

Remedy

b

Power 1s sup-
plied to con-
troller for
first time but
it does not
operate pro-

perly.

Stringent tests were
conductedlwhen unit was
shipped but if unit
does not operate proper-
. ly when power is turned
on fo} first time, cause
may be: |
1 Controller sustained a
heavy blow during op-
eration or installa-

tion and was damaged.

Visually inspect exter-
ior of unit for signs

of trouble,

External wiring or se-
quence error, discon-
nection,

Has unit been grounded?

Note 1:
Power supply phase se—
R i WL

quence 1s unrelated..
R i i R I i Py

Check that power LEDs

1-4 inside SE-PW light,
Check that nothing is
wrong with egternal
wiring and sequence,

(Note 1) .

increagse.

3 Check again that ROM 3 If they differ, replace
numbers and. DIP switcﬂ ROM or resat,
settings are identicél
to those on order form
list.
*4 Motor speed does not 4 Change over any 2 of u,

V, W phases. of motor
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~armature wiring.

5 0K if only motor op=- 5 Re-check that load co|

o o erates, responds to design
value.
6 Irregular operation 6 Re-adjustment require

j ‘ ’ with aorient stop only.

(over shoot, ete,)

7T Controller fault LEDs Refer to Section 7.4.
light: AL8, AL4, AL2, |
AL1 (LED13)(LED14) (LED
15) (LED16).

Note 2: The start signal CW and CCW inputs must be set ON after

the READY signal and speed command have been supplied,
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r??gﬁble group Checkpoints Remedy
] IT >

Controller has 1 Check for blown fuses, |1 Replace any blown

been operating main circuitry no;fuse fuses; 1if fuse blows
properly to date breaker tfipping. even after replace-
but has sudden- ment, check under

ly ceased to do _ step 3. |

so. 2 Check input power. 2 Reset to normal valuye

AC2OOV +/-10%, 50/60Hz if incorrect. Make

AC200-230V +/-10%, 60HZ available power sup-

ply so that voltage
on left is maintained.
even in transient

state.

'3 Controller fault LEDs Refer to Section 7.4.

light: ALS, ALY, AL2,

AL1 (LED13) (LED14) (LED
15) (LED16) . |

4 Input signal from NC 4 Restore external in-

Orr sequencer QK? put ta normal.

LED2 (READY) lights in.
ready state; LED3 (CW)
lights with‘forward ro-
tation; LEDY4 (CCW)
lights with reverse ro-

tation,

5 Check whether oben op- |5 If operation pos—

eration is possible sible, trouble lies
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with SW6-2 OFF open,
SW5-3,4,5 OFF cushion

10S, reset PB ON.

in speed feedback
encoder. Try re-
placing gncoder.
If operation is
Still disabled,
trouble\lies in mai
circuitry: fault LE

will light,
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F?;ouble group
III

Checkpoints

Remedy

fawessaamssmaa

Controller
doés not op-
erate prbper~
ly from time
to time.
Orient stop
position
shifts.

Fault LED
lights.
Switching on
power or re-
setting after
power has
Deen switched
off results 'in
resetting and
normal opera-

&

tion.

In this case, whole
situation must be
clearly grasped.

(Load situation, operat-
tion mode)

Cause may be (3) below.

1 Input power is sudden-
cut off or reduced,
undervoltage LED or

LED17 lights.

Check fluctuations in-
input power and other

details.

2 Control circuitry mal-
functions with abnorm-
ally high noise level.
Controller is guarant
teed to withstand |
1600V/1us power line
noise in both common

and normal modes.

Locate source of noise,
and mount surge killer
at source,.

Ground (particularly,
detector) connection
method. Re-check that
chassis has been

grounded . properly.

3 Is load overloaded
momentarily under ef-
fect of vibration,
ete?

Check thoroughly with

orient errors, etc.

Checkout machine sy-
Staxf

Check backlash with
spindle encoder and

spindle.
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7.4

SYMPTOMS AND REMEDIES

1. When the fault lamps light

The trouble code related to which fault LED has been

activated the'fastest iz indicated.

(1) MOTOR QVER HEAT

AL8 (LED13)

ALY (LED14)

AL2 (LED15)

AL1 (LED16)

0

Q a

1

OHS1 and'OH52 are not activated.

Trouble

Checkpoints

Remedy

Overloading

1 Motor load

2 Start/staop frequency

1 Reduce load.

2 Reduce frequency.

Fan failure

Is fan motor working

properly?

Repair or replace fan.

Blocked motor

air intake

Sufficient air passing

through?

Clean.

Thermal pro-

tector device

Reset after motor fan is

operated for several

1 Shortecircuit QHS1-0HS2

as stopgap measure énd

failure minutes in motor staop continue operating.
| state? 2 Replace.motor..
(2) EXCESSIVE SPEED ERROR
AL8 (LED13) | ALY (LED14) | aL2 (LED15) | ALY (LED16)
0 0 1 0 B

When an error (500 rpm) greater than prescribed between

command speed and present speed occcurs for 12. seconds

Trouble Checkpoints _'éghééym"
Overloading "1 Motor load 1 Reduce load.

Speed détec-

1'Open operation pos—

1 Replace encoder.
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ﬁﬁjﬁréncoder

grouble

sible

et

Ca rd ~

‘trouble

1 SE-CPU1 or SE~IO1 card

trouble

1 Replacement sequence:

CPUT, 2 —= IO1

|

'(3) BREAKER TRIP

AL8 (LED13)

ALY (LED1Y)

AL2 (LED15)

AL1 (LED16)

0

1 0

0

Lights when main input NFB is tripped.

I0C (converter/inverter) LED may light first.

rE‘rouble

Checkpoints

Remedy

Supply volt-
age of 180V

or less

Check that supply volt=-
age during deceleration
(regeneration) does not
fall below prescribed

value,

When voltage is near 180V
in normal mode, it may
fall below this value in
transient mode and so it
should be incfeased, Oor

increase power supply

capacity.

Refer to I0C

{trip.

Refer to IOC trip.

Refer to IOC trip.-

(4). PHASE LOSS
|

| AL8 (LED13)

ALY (LED14) | AL2 (LED1

5) | AL1 (LED16)

0

1 0

0

This is checked and lights up only when power is ON.

Trouble

Checkpoints

Remedy

Phase loss

e

Check voltage of input

phases.

‘Iply to normal.

Return 3-phase power sup—|

Blown fuse F1,

) 3

Check cause, inspect for

shorteircuiting.

is wrong.

Replace unless something
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(5) EXTERNAL EMERGENCY

1 | AL8 (LED13)| ALY (LED14) | AL2 (LED15) | AL1 (LED16)

0 1 1 ' 0

When SW7=-2 is ON

This lights when the external emergency stop input (norma
ON) is cut off. 1Inspect thoroughly for causes and thep S
iﬁput to ON. Return to normal operation.

" When SW7-2 is OFF

' External emergency stop lamp does not light.

(6) 'OVER SPEED |
| AL8 (LEDT3)| ALY (LED14) | AL2 (LED15) | AL1 (LED16) |
0 1 1 1 .
This lights when the motor speed reaches 115% of the maxﬁ
speed andlthe over;speed detector circuit is activated.
Trouble Checkpoints Remedy

‘| Incorrect max.|SE-IOT1 PIN1 setting Reset if incorrect.

speed setting |Check if SE-CPU SWT7-4~8/

SW6~T are set properly.

Speed detector|Check encoder cutput

Replace detector.

trouble frequency: 256 x 1500 at 1500 rpl
CHS59/CH62 on CPU2 card |= 6.2OkHz |
CH6Q/CH5T on CPU1 card
Speed detector| Defective card. Replacement sequence
f command cir- | CPUT; 2 =~ IOT
§;' cuit trouble
‘(7) I0C TRIP .(INVERTER, CONVERTER)

Converter IOC




(KLB (LED13) | ALY (LED1M) AL2 (LED15)| AL1 (LED16)

1 0 0 0

Tnverter IOC

AL8 (LED13) | ALY (LED14)| AL2 (LED15)| AL1 (LED16)

1 1 0 0

I0C tripping can occur at the inverter or converter side,

Overcurrent is denoted when either lamp lights.

The main circuitry semiconductors may be damaged when the

I0C fault recurs even if the reset signal is suppressed.

‘rfrouble Checkpoints Remedy - ]
' Damage to Disconnect connection between con- . [Replace power
‘power troller and motor and operate con- transistors.

| transistors|troller alone. Does I0C trip light?
o If it lights, power transistors are
damaged.

0 If it does not light, advance to

following checks. .
| High motor |Check motor load. ' Reduce load. -
1load
| Faulty mo- |Check wires around motor. Inspect Correct wiring.
:tor connec- |for looseness in terminal screws. Tightemr up
tions o screws.

’jShorting of |[Measure with megger; motor is defec- Replace motor.
motor wind- [tive if less than 1 Mohm.
ing or

gTOunding

4 Incorrect Must be 180V or more even under Iload Increase power

f POwer Sup- |conditions during acceleration/decel- capacity.
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ply capa- eration.

ity
Abnormal Observe supply voltage waveforms with :
Supply : synchroscope and check that they are

voltage normal during acceleration and decel-

waveforms |eration.

- 1 When there is a partial drop Eliminate wa

form distorf

1 Increase ¢

semiconduc

//ﬂﬂ“\\ unit in wh
" ' waveform
\\::7// | ~ tortion o

curs.
Must be less than 2-3%
Abnormél Must not change more than +/-3% of Improve.fref
power fre- |prescribed frequency. o quency flUé’
quency tions.
Defective |Inverter CH30-AGA Replace. SE=
current de- Trouble a3t 10V peszk card.

tector cir- Converter CHU3A~AGA

cuit ' ' Trouble at 10V peazak.

(8) CONTROLLER OVER HEAT
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fXLB (LED13)

ALY (LED1Y4)

AL2 (LED15)

AL1 (LED16)

0 0

1.

f Lﬁ 1

activated.

Controller's thermal protector (mounted on cooling fan) is

[Trouble

Checkpoints

Remedy

pverloading

T Motor load

2 Start/stop frequency

1 Reduce lozad,

2 Reduce frequenéy.

rgkgh ambient

temperature

Measure controller's

ambient temperature.

Consider cooling if

exceeds 55 deg.cC,

it

Failure of fin

cooling fan

Is fan working properly?

Replace fan.

(9) UNDERVOLTAGE . K

AL8 (LED13)

ALY (LED14)

ALZ (LED15)

AL1 (LED16)

1

0 ' 1

Q

LED lights when input power is 25ms, 170V-164V or less.

'kTrouble

Checkpoints

Remedy

Usually, op-

 eration norm-
al; normal op-

eration with

Lights with speed change
or under heavy load con-

ditions. -

lights usual—

Y

If input power is normal:
SE=-PW card trouble
SE-PW pins

ACDOWN-DO54

High when control. cir-

cuitry is normal (+5V)

Increase power capacity.

e e

Replace SE-PW card.
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(10) OVERVOLTAGE.(

CONVERTER)

AL8 (LED13)

ALY (LED14)

AL2 (LED15)

AL1 (LED16)

- 1

0

1

1

This LED lights when voltage of internal smoothing capac

tors has risen above the value permitted for the protectig

of the wunit.

Trouble

Checkpoints

Remedy

ﬁigh power imp-

edance

acity.

Increase power car

Check 1if LED17 has come |Reset and then

Momentary drop or

momentary power on. observe state.
failure during de-

celeration

Detector circuit When above cases do not Replace SE-IO1 ¢

trouble apply, fault maf lie in
detector circuit,‘
'(11) Trouble in CPU : .\
AL8 (LED13)| ALY (LED14)| AL2 (LED15) | ALT (LED16)
1 1 0 1
1 T 1 a
1 1 1 ~-~-~‘--;“ o

This consists of errors in~tha.logiclor in the operation:
(such as division errors) inside the CPU cards. OQObserv
state after resetting. It may be-necessary to replace tl
cards (or the CPU chips).
Trouble lies in_the CPU when the €PU faultviamps.(LEDTB
on the CPﬂT or 2 card do not light during resetting. T

CPU1 or 2 card must be replaced,
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5 when the fault lamps do not light

féult display.

The motor does not operate at all even though there is no

, G;ZEEle

Checkpoints

Remedy

|incorrect con-

nections or

disconnection

Check wiring and inspect for

disconnections.

Wire properly.

 |Incorrect Iin-

|input voltage

200V, 50Hz/200-230V, 60Hz
for all 3 phases?

Return power supply

o normal.

:Incorrect DC

power

Check all output voltages of
cards and SE-PW with multi-

meter.

Replace if defec-

tive,

Defective card

———

Set SW6-2 to OFF (normally
ON), establish open mode and
increase cdmmand speed., Are
reference sine waves erm

duced?

SE~IO1 card

CH 5 AGB U/ 3\~/,
CH 4 AGB %:;4:l~

 fEXternal emer-
|gency stop or

_ |Peset signal

Check if LED19 has lighted.

(2)

display,

e 4 i e

Motor oparates only slowly even though

If trouble is found;
replace cards start-
ing with SE-I01 card
finishing with

SE~CPU card.

s @ e by

Check connections.

there is no fault

Checkpoints

Remedy

| FaUlty motor

Is motor connected in proper

Re-connect pro-
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connection

sequence to output terminals

U, V and W on controller?

perly.-

Incorrect in-

put power

Is input power normal for all

3 phases?

Return power to

normal.

Incorrect ex-
ternal speed

command

When speed command from ex-
ternal source is increased,
does motor speed increase in

proportion?

S

Reset external spe:

command, circuit,

Speed detec-

tion encoder

trouble

Is open operation possible

with SW6-2 QFF?

Replace encoder,

(3)

Motor operates at specific speed only and not as commanded

‘Trouble

Checkpoints

Remedy

Incorrect ex—

ternal speed

command

Does speed command from ex-
ternal source change linear-

ly from OV to 10V? (CH41-AGA)

Reset external spe;

command circuit.

(4)

Inspect as indicated in (5), (6) and (7).

\

Insufficient torque ' -

(5) Motor-takeS'longe; to start.

Trouble

Checkpoints

Remedy

Increased load

Check load.

Reduce load.

(6)

No speed arrival signal (cp-T0 SPEED)

- U . s

Trouble

Checkpoints

| SE-IO1 card

Loutput circuit

failure

Does LED7 on SE-CRU light
upon completion of acce.ara-

tion/decelergtion?

-
Replace

Remedy

e e e n o e it e

SE-IO01 car!

Speed arrival

detector cir-

LED7 (UP TO SPEED) on SE-CPU

card does not light,

SE-CPU card failur

if otherwise norma
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Operation; replace

card.

No NC feed operation
This is caused by the failure of the UP-TO SPEED signal to
operate. Inspect in the same way as for the relay Sequence

and (10).

(8) No speed detection signal

f[ﬁ}ouble Checkpoints Remedy

SE-IO1 card Does SE-CPU1 LED5 light above Replace SE-IO1 card.
| failure set speed?
If 1t lights, failure lies in

output circuitry,

- Speed detec- SE-CPU2 LED5 does not light. |SE-CPU card failure

‘tor circuit : if otherwise normal
failure operation; replace
L;~ . card,

(9) No zero speed detection signal

Trouble Checkpoints Remedy

RA-1 relay Does SE-CPU LED10 light at Replaces RA1 relay or

failed on 3E- |motor speed of under 25 rpm jreplace SE-IO1 card,

I01 card ~|or 50 rpm? Relay has failed

if signal is not output even

. when LED10 lights.
I e
| Zero speed de-|Failure in detector circuit Replace SE-CPU1 or 2

tector circuit|if LED10 does not iight. card.

fai
= lure
?f(TO) No speed range selection

This is caused by the speed detection or zero Speed signal
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not functioning. Inspect as for (12) and (13).
(11) Speed does not increase’d beyond a certain value.
ﬁeview settings to see whether maximum speed has. been set

properly. Check whether override input is not being

supplied.
Is the load meter value toc high? Check the load.
(12) High vibration, noise levels
Trouble Checkpoints Remedy
4 Poor dynamic Review dynamic
balance‘ balance,
Drop in in- Disconnect R, S, T phases When this has drog
sulation re- from power supply and measure|ped, inspect for 5
sistance with 500V megger (disconnect |places where insuf
Wwires connected to ground tion may have de-
terminals). teriorated, and re
a Across main circuit;ynand store.
ground: 20Mohms or more
(terminals X1, X2, X3, U,

V, W, MS1 and MS2)

b Across contrdl circuit COM

and ground; 20Mohms or more

(101 card, terminal block
TB1 OM)

c Acrcss main circuity and
conteol circuit COM: 20

Mohms or more

Defective mo- | Try rotating motor alone by Replace bearings}

tor bearing hand. Does it rotate smooth-
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7(* | ly?
Motor screws Are any of the motor Scerews  |Re-tighten Screws,
not tight loose?
enough
Motor shart Does motor shart show any * |Repair or replace
movement trace of having been bumped motor,
into éomething?

[unbalanced Are SE-IOT card CHS5, CH6-4GA |Replaca SE~IO1 card,

reference sine waveforms balanced?

waves

(13) Speed control operates normally but trouble with orient

operation,

‘Trouble Checkpoints " |Remedy

Orient speed Is position feedback encoder Replace detector.

established = |or magnetic sensor Operating"Defective SE~CPU
| but motor normally? N card interfacce; re-
'does not stop Operate motor under speea‘ blace card,

control only and check irf

POsition feedback is normal,

s - | SE-CPU2 card, forward rotatiqﬁ

CH52 - Dpga

[+

S0

CH53 ~ DGA oL
CHS54 - DGA T

Mark pulse

SE-CPU1 card, forward rotation

CH53 - AGA N\ +107
IC 214-7 - AGA \v/ﬂ
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Stop positions
differ for
forward and re-
verse'rotation
orient with
multiple-point

orient

Check backlash at encoder

mounting area.

Hunting during

stop

Reduce position gain and ob-

Jerve,

Reduce orient speed.

SE-CPU2 SWi4-2~4
SW4-5~T
(Position loop gai

SW10

Orient speed
SE-CPU2 SW4-2~14
SW10 5~7

Orient speed:

Stop state
differs ac~
cording to

gear

Check that gear ratio setting
is normal.

DIP switch setting

Change 1f differe

If normal, re-set

position locp ga r

and orient speed.

Poor servo

rigidity

Check that gear ratio setting
is normal.

DIP switch setting

Increase speed'loé

gain.

SW8

. Speed over-

shooting

Reduce speed loo

gain. SW9
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CHAPTER 8 PARTS REPLACEMENT METHODS

8.1 CARD REPLACEMENT
(1) SE-PW card
Replace this catd if Something is wrong with the DC

voltages.

The SE~-I91 card must be removed in order to replace the

card. o -

(2) SE-CPU1 card

First check the ROM number, DIP switch settings and setting

pin positions again before proceeding with replacement.

!Magnetic Sensor sensitivity (VR2) Re~adjust these
Orient shift (VR1) controls,

(3) SE-CPU2 card

Fir;t check the ROM number, DIP switch settings and setting

pin positions again berfore proceeding_with'replacement.

() SE-IG1 card | N

First check the Setting pinpositions again before proceeding
with replacement. When replacing the card, bear in mind
that the connectors hooking up the main cirCUitry are

located on the rear Side of panel B,

) ACH56~AGA (U phase reference sinusoidal wave) ... VR13
CH43A~AGA regenerative converter DC current ... VR10
CH5T-AGA (V phase reference sinusoidal wave) ... VR12
CH58~AGA converter DC current ... VR11

Re-set the zero adjustments.

Set the maximunm speed using pin 1 on the TOT card and SW6~7
on the CPU card.

Set the meter calibration SW6-6 to QFF and re-~adjust VR6 and
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7 so that the CH34 voltage is made 10V.

o After the above calibrations re-adjust the speed meter
(VR14) and load meter (VR15).
8.2 DIODE AND TRANSISTOR MODULES
(1) Removal of defective module
Detach the wires connecting the module and rem&ve the mo
) from the heat-dissipating fin.
In this case, bearing in mind that emitter pin E and bas
pin B of the transistor module can be detached and re-
inserted, remove these pins.
(2) Application of silicon grease
Apply an even layer of gsilicon grease to the rear side c
the module. |
(3) Tightening up
Restore the wires to their original state using‘the
specified tigbtening torque. CoJén\Eﬁe base and emitt§ 
pins of the transistor module with silicon tubes aslbef
Note: Only the dicdes and transistors listed in tb;
specifications may be used. Replacements or
Spares must, therefore, be purchased from Mik
bishi or its authorized representative.
|
Model. |Screw size Max. tighten- Recommended ﬁ
ing torque tightening torqu |
(kg=cm) (kg=cm) “
«Pio- |RM 3QTA M5 x 0.8 20 T +s=2
des RM 60DZ-H )
RM100DZ-H
Tran-|QM 75DY-H
sis- |QM100DY-H
tors |QM150DY-H

" Table 6.1 Tightening torques
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8 3 TYPE SJ AC SPINDLE MOTOR DISASSEMBLY AND RE-ASSEMBLY

Panhead screw securing

; F0F Fe-assembly, follow the
~above steps (1)=(4) in the ra-

~Verse order,

(1] Cables and PCB

Remove the 1lid of the terminazl

Terminal bax 1id

box on top of the fan case.
Disconnect the cables from the
power board to the motor.

3 motor main leads (U, v, W)

2 cooling fan leads (BU, BYV)

2 thermal protector leads
(OHS1, OHS32)

Companion plug for PCB's ex-

ternal connector

Remove the external connector
from the fitting which se-
Panhead screw for securing PCB
cures it and remove the in-—
ternal connector from the

Socket _

The PCB can be removed

moved

e

et

J ”ffm&;:_ “f‘- E
;‘5&*@:&,

Fitting for securing External
extarnal connector connector

PCB

Internal
Connector

to protect
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.

(21 Cdbling fan

1.

2'

Remove the hexagon socket head
bolts which secure the finger

guard.

The fan alone can be removed
once the flat-head screws at
the center of the cooling fan

are removed,

panhead screws which attach it

are removed..
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. For re-assembly, follow steps

(1)-(3) above in the reverse

order. Fan m'ptour‘

. \

[3]kSensor and detection gear

. Detach the internal connector
iOf the sensor from the PCB in- B ,'ﬁhw ” )
_side the terminal box.
~:Remove the 3 hexagon socket

head bolts attaching thé fan

case, and the fan case with the

cooling fan dttached can bhe
removed once the fan case ig

ﬁulled out toward the rear,
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3. Once the 2 panhead screws
securing the sensar mounting
seat are remaved, the seat with
sensor attached can be removed.

Take cafe not to hring the

Sensor mounting seat

sensor 1lnto contact with the ‘
' Screws securing

detection gear while doing this. Sensor

4, To adjust the sensor, locsen the

serew securing the sensor with

the sensor mounting seat still

secured and make the adjustment
with a thickness gauge so that

the gap between the detection

gear and sensor is made 0.15 +/-

0.01. Check that the marks Thickness gauge htection
GXness gaug Detection
(index lines) on the sensor

Ay

Scraw securing sensor

tally, and tighten up the screws

securing the sensor to secure

the sensor.

(See figure on right)

5. Paint over the screws securing

both the sensor and its mounting

; seat to prevent looseness.

6. When re-assembling the fan case,

draw it sufficiently into the

terminal box 20 that the sensor

leads are not sandwiched inside.
* st Align *“he marks (index l
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ﬁ The detection gear is removed by
screwing Ehe eyebolt into the
sé;éw (M8) hole, drawing it out
with a removal tool and then‘

~rotating the bolt using a wrench

or similar toal,

§. When re-assembling the detection
‘gear, insert it into the axle at
a shrink-fit temperature wiﬁhin
100-150 deg.C, taking care not

to wrench it into place.

An excessively high shrink-fit

Apply sealing agent
temperature will cause distor-

tion in the détection gear.

i[&]‘Beaﬁings

;'The non-load side bracket can be
removed once the serews securing
the axle box cover and the hexa-
:gon Eocket~head bolts securing
the bracket are all removed.

2. When re-assembling the non-load

 side bracket, apply a Sealing
 138ent Lo the interlocking sur-
Eface‘

- The non-1oad side bearing is
Jremoved by first removing the C-

 }ype retaining ring for the axle,

U%ing a bearing removal tool to

C-type retaining ring for axle
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1,

remove the bearing along with
the axle box cover and by ro-
tating the bolts with a wrench.

Remove the load-side bearing by

applying the pawl of the removal

tool to its inner ring and ro-

tating the handle.

When fitting the bearing intov
the axle, wipe clean the part of
the bearing which interlocks to
remove ﬁarké and prbjections.
Apply o0il to the inner diameter
of the bearing and iﬁterlocking
surface of the axle, interlock
the bearing at fight angles,
place a suitable appropriate
pipe on the inner ring and in-
Sert gently under pressure using
a press.

If‘a.press 1s unavailable, tap
gently into place. Take care
not *o force the bearing into
position or to bring the pipe
into contact with the outer ring

area.
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CHAPTER 9

Option§apare parts B

Option spare parts C-—=-Maintenance 3pare parts for

PARTS LIST

- NOTE: Option spare parts Ac—-Ma

ewevac

intenance spare parts for

Maintenance spare parts- for

| AC SPINDLE CONTROLLER & MOTOR(TYPE. FR—SE—2)

every two years,
every five years,

. 4
machine maker s stock,

. SPARE PARTS Tﬁﬁ
DESCRIP~
TR TYPE MAKER  |SYMBQL | ORMONV] NOTE
TION | STAND
KW AlB]|C
5.5
NF S0CB| 40405
7.5
3P
CIRCUIT/|11 - 50A05 [MITSUBISHI :
1 CB1 0 lolol
BREAKER (15 75405 | ELECTRIC :
NF100CB
18.5
3P (100405 -
22
5.5 N
QMT75DY-H .
73 '
, TRR ) FCR
TRAN— |11 | QM100DY—H MITSUBISHI 0 oo 3
2 : TRS CONVERTER
‘ SISTOR |15 SRR ELECTRIC
QM150DY~H TRT
185 -
22 | QM75DY—-H - 0 {o]o}o9
55| QM75DY-H
73| QM100DY-H .
» TRO 0o lolo| 3
. TRAN— |11 ' MITSUBISHI . FCR
; QM150DY~H TR
~ SISTOR |15 ELECTRIC INVERTER
: TRW
1851 QM100DY—-H
0 |olo]s
22 | QM150DY—~H
5.3 MITSUBISHI
RM30TA-H
7.5 ELECTRIC D1 0 Jo0i01]1
11 | PT7538 NIHON INTER | FOR
STACE |15 D1-1 CCNVERTER
RM60DZ—H MITSUBISHI ,
18.5 Di1-2 0|0 3
ELECTRIC | 5, _,|
22 | RM100DZ~H N
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SPARE PARTS

I DESCRIP-
ITEM . TYPE MAKER SYMBOL |[QTY OPTICN NOTE®
TICN STAND, ,
[ KW A|B |C
55
[ 2 0o | of 2| 2
75| 32000FX Cl—1
i CAPACT~-|11 1507 o Cl—2 3 0 0l 3t 3
5 . . NITSUEKO C1-—-3 :
. TOR 15 | BREO-NC Clmd i
: 4 Q 0l 41 4
g 185 1043—H0S Cl=—5
22 5 0 0| 5| 3
5.5
75| SKE50 ,
CONTAC-|11 AC200V MITSUBISHI
& MC1 1 0 0f 0} 1
TOR 15 ELECTRIC
185 SE65—
22 AC2007V
3.5
75
N3951ML
11 FAN1
T | FAN TOOBISHEI 2 0 2l o} 2
15 FAN2
18.5 .
HS4556ML N
22
5.5 Ho2
7.5 Hoz3
AC 111 | BRO=— H0 4| CHUO
8 : . NC& - ACL 1 0 ol 0] 1
REACTOR |15 NC6132~{EB05S DENKI :
185 Hos
22 HOT|
53| MEUZ105 c2
CAPACT- —=] 5004 SIZUKI o3 6 0 0| 6] 8
9 3 ‘
11 | NAL1OG61=0 35 c2 3 0 ol | 3
, 11
' e 3 0 0| 0 3
SURGE 15 | BEO~C1916 | SIZUXI
10 c3 :
KILLER|1853 Eo 2 DENKI
§ 0 0] 0} 5
22
15
| SURGE BEO—-C19158 SIZUKRI 3 0 o 0} 3
i 11 185 c?2
r . EILLER 501 DENXI
! 22 6 0 0! 01! 8
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SPARE PARTS
DESCRIP- ,
T TYPE MAEER  |STMBOL| QTY OPTICN NOTE
TICN STAND
KW AlBlc
55 502
15 HO 3
B1
11 | BRO— HOo4|
RES ISTOR MICRON R2 3 o |o] of 1
15 |NC1072~ |Hos . '
R 3
85 H06
22 - . |gma7
5.5
Ro | 1 0 |ol ol
75
11 |MPS304
RESISTOR MICRON
15 802K R 0—1
2 0 {o] ol 2
185 RO—2
22
—_— G4T3342] SEON BA1 , 2 1
DC24V RAZ - 012
THERMAL B . ,
ETEOTCE, OHD— 60B TOOXKIN | Tas 1 0 o] of1
THERMAL ‘ )
Jo— po— < .
DEFETOR | OHD—100B TOORIN THS 2 1 0o Jofol 1
53 . HO2
75 Ho3 CT1
: 11 | BRO— . |H04 cT2
cT , 4 0 {olo| 4
15 |NC6131— |Ho5 CT3
185 Ha6| CT4
22 | Ho 7
53
TE~K14—3
73
1l MITSUBISHT)
TERMINAL . TE—~K228—3 1 133 ! 0 |0l o] 1
13 ELECTRIC
135
TE—K60B—3 -
22
MITSUBISHI 4
TERMINAL | — | TE—T 23 ITSUBIS 2 o lol ol 2
ELECTRIC | TB11
BEO—NCH1 43 VAT
FILTER | — | o5 C5143 | SIZTEI FIL1 ! o |ol 1] 1
HO 1 DENEI
\"’ﬁ"w._.
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| | SPARE PARTS

nEscaLP- o o . -
TV TYPE MAFER SYMBOLy QTY | QT IC
| : STAND

2
@]
3

TION
T - ‘
EW A g BlC
i | ‘
21 |FUSE — AP GONE -3A-3 | TOTO ST ~FW 3 1l 0] 0] 3

s

| PRINTED

22 |CIACUIT| — | BEO-NCe135 | TAMABISEI SE-I01 1 S0 ool
| EQARQ
| S PRINTE WITSUBRISHET
924 |CcTRCTUIT — | SE=-I01 ] 1 gl ol ot
1 BOAR ELICTR IO

PULSE TAMAGAWA FOR
| 24 |SIGNAL | — | TS1850N2 1 o ol 1!l
CGENERATCR DENEL V01

a1 FOR

n
o

| 11| Ta—1

3
o
i
[
Y4
i
e}
)
Pt
D
—
L)
f
—
<

g | , 1 ssamwemesio

h

BEAZING.

o
<
<

| 26 | (LOAD 1
15 | 63iG3i272CS22 | BEARING M0

| 122 ‘ E31DMPTZCS 1A

L [

I §306M22ZCS 16
BEARING SR

L1 TOYO PO

p—
fan
et
p—

BEARING R M

| st 5 oy

VAR U TR ST
el MITSUBRISHEI
] 23 | B SE—-CEUL 1 g ov ol 1
E WM.:_,\; - : SrreTRIC
.)-4 ,kw...j /-AMWW .

(g1
)
2
pie
e
L4
i
{
O
ry
i
3




