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CHAPTER 1GENERAL

1.1

12

r3

Purpose of the Service Manual

FR-SX Series is a line of AC spindle "Dt Or speed controi units (inverter) of regenerative
braking type.

This Service Manuai mainly deseribes periodic maintenanca and troubiesnooting practices
that are very important for trouble-free, long use of your FR-SX.

Please read this Service Manual carefully until you make yourself familiar with the servicing

practices of the unit.

Safety precautions and servicing personnel

The following cautions are veryimportant to assure safety in maintenanca work.

= The unit should be started, maintained and checked by qualified person. It is very hazard-
ous that a person having no electrical knowiedge handles the unit.

— Before the unit under live condition is handled, remove finger ring, wrist watch. tiepin
and other metallic objects from the body.

- It should be born in mind that electric shock might result in death.
Care should be taken to the fact that some parts of the unit are at high voltage no matter
whether the power source itself is ground or not.
When any testing apparatus is applied to the unit, the testing person should not touch any
grounded metallic part. Since test apparatus or equipment is usually not grounded and
test apparatus is at high voltage against the ground, care shouid be taken not to touch a
grounded Ppart when the unit are operated at adjustment or remedy.

= Do nut wear |oose cloths that might be involved in rotating or movable parts when gain-
ing access to rotating or moving parts of unit

— Do not remove or instalt a card while the unit is fed with power supply or operated.
Otherwise the unit may be seriously damaged.

- Do not toueh the unit immediately after the power is turned off, but wait for at least one
minute (time necessary for complete discharging of capacitors) before starting main-

tenance.

Storing :

When the unit is not immediately installed and used, store it in acie;;\, dry placs at moder-
ate temperature using car8 not to allow entering of moisture and dust in the unit

Moisture or dust involved in the unit may cause deterioration of insulation.

When the unit is left out of use for any length of time, keep the unit in the same conditions
as it is in operation. It is recommended, depending on the condition in the éiéring place,

to use a space heater. -

BCN~-21735-85 N/}




CHAPTER 2 SPECIFICATIONS

2.1AC spindle motor

{1) Standard specification (I)

lated with the following formula:

Rated cutput x

Nate 2:
be used.

4500

Speed RPM _.
When power scurcs other than specified above is used, a suitable transformer shouid

For speed larger than 4,500 rpm, the output (capacity) is reduced to the value calcy-

BCN-21735-S5 N/2 .

Continuous rating (kW) } 3.7 55 75 11— 15 |71§.§.
Qumnt |30 min. rating (kW) 55 | 75 11 15 | 185 |- 22 __“_-:j::
S0% EDrating(kW) | 55 | 75 | 1 | 15 | 185 | 2
peed Bisg speed (RPM) 1500 | 1500
Max. speed (RPM) 600QNe 1 4500- --:
Frame No. | Az |sm2| 8132 |} ez }. A160-— l————~———
Rated torque (cont.) (kg-m) | 24 |3s7] 4 .87 |7.15—f-824}—120-]
GD? (kg.m?) | 007 | 0os3 |02 | 025 | o3s | 06} —r ~—
Weight (kg) | s | 75 |1w0| 115 | 10| 10 [
Permissible radiai load (kg) 150 | 200 | 300 - \
Cooling fan (W) 4 35
Vibration | V10 | T
Noise (dBT (A) 72 N B S
Instailation Output shaft: Horizontal or downward
Overicad capacity 120% of 30 min. rating, for ons-minute -~ - --—}-~— -
Ambient temperature (° C) 0~40
Insuiation class F - T
Paint coior Munsell N5.5 ----~——— - --——=~ -f-—— —= ~
Accessories Puise generator, overheat detector
Standard applied ' JIS-C4004 T
Controller modsi FR-SX-2- 55K | 75k | 11K | 15K | 185K | 22K -
Power sourcs requirement (KVA) 9 12 17 2 z8 [ )
o yource valiage and 200/200~230V£10%, 50/60Hz23%
Note 1:



(2) Standard specification(tl)

When the Standard Specification {1}is not applicable because speed reduction ratio that
meets 1,500 rpm base speed is not available, this Standard Seecification (i) may be adapted.

Continucus rating (kW) | 3.7 5.5 75 | n 15 18.5
Qumat, | 30 min. raving {kW) 55 75 11 15 185 | 2
50% ED rating (kW) 5.5 75 11 15 18.5 2
Base speed (RPM) 1150
Seesd . speed (RPM) 4600
Frame No. 8112 B132 ClI32 Al60 8160
Rated torque {cont.) (kg-m) | 313 466 | 635 | 932 |127]157
GD? (kg.m?) 0.093 03 025| 035 | o5 |08
Weight (kg) 75 100 115 130 190 245
Permissible radial load (k) 200 300
Cooling fan (W} 35
Vibration V10
Noise (dB) (A} 72 77 |

insmilation Output shaft: horizontal or downward l
Qvericad capacity 120% of 30 min. raring, for one minute ,
Ambient temperature (°C) 0~40

insufation class F

‘Paint_color Munsell N5.5

Agcessories Puiss generator, overheat detector

Control fer model FR-§X-2-

55K | 75K | 11K | 15K | 185K | 22K

Power source requiremernt (kVA) I 9 ! 12 l 17 t 3 i 28 |
Power source veitage and
frequency 200/200~230V+10%, 50/60H2+3%

BCN=-21735—-85 N/3




2.2 AC spindle conuroiler

(1) Seecification

| ssk \ 75K |

and “BCD 2 digits” and external signal is used 1o saiect analog speed command.

BCN-21735~S5 N/4

Model F R-SX-2- 11K t 15K l T8SK «<RN -
I Oumputcapacity (kW) | 85 | 75 |11 | 15 | 185 |22}
50% ED |Ouwutcurremt(A) | 43 |s5| 74 | 100 | 125 148 ]
output T
Power requirement
(kVA) 9 12 17 23-'—1—-—28—-- — 33— —
Cont. 1 o-. =
rating Heat vaiue (W) 340 400 490 530 7C0 810
ouput
Weignt (kg) 42 55 "_’f”‘ 13 o R
Main circuit Transistor sine-wave P\WM invertsr i
Control circuit Speed feedback control with puise generatac, digital closed- | ‘\"__
ntrol circul loop control, optimized F-V pattern control . .
Braking method Power regenerative braking-
Speed controi range 35 ~ 6000 RPM—
. Less than 02% of maximim speed ) )
Speed regulation {with load changing within a range from 10% to 100%)
. o Digital command, binary 12 bits or BCD 2 digitsNe™ -
‘Speed command Analcg command, +10¥V-Max; - -————- — - om—
{Input impedance: approx. 10 Kohms)
Acceieration/ Slip edntroi acceleration/decsieration .
decsieration method {Time limit accel./decel.: 0.5 ~10secy ]
Ambient temperaturs/ o, - ;
- EZnvironmerttai To be free from detrimental gas and dust ™
condition (To conform with JEM1103, Grade “C”)
- Vibration Less than 0.5G
Standard appiied . IEC - - |r ———
Cooling Fan =~
Now: Incorporated DIP switch is used to seiect digital speed command between “binary 12 bits’



(2) Protective functions

SPEED ERROR

speed control error

Name Function Description
OVER HEAT Qverioad/overheat When motor is overloaded, or overheats
(MOTOR) grotection due to standstill of fan motor, the base and
gate are shut off.
EXCESSIVE Prevention of too large If commanded speed differs From actually

i running speed to a degree larger than
| specified tolerance, the base and gate are
shut off.

BREAKER TRIP

Short-circulating pro-
tection
Grounding protection

If large current fl ows in the main eircuit,
the base and gate are shut off.

PHASE LOSS Preventing of singte- If any phase of power source is discon-
phase operation nested at the time the power is turned on,

the base and gate are shut off.

EXTERNAL Emergency stop with With emergency step signal given by

EMERGENCY external signal external device, motor is stopped and the
base i shutoff.

OVER SPEED Overspeed protection If motor speed exceeds 115% of the max-
imum speed, the base and gate are shut off.

10C TRIP Instantanecus If overcurrent flows in the converter, the

(CONVERTER) overcurrent protection | base and gate are shut off.

OVER HEAT Main circuit overicad If main circuit semiconduczor overheats

{CONTROLLER) protection due to overicad or standstill of fan,

the base and gate are shut off.

UNDER VOLTAGE

Main circuit source
voltage drop protection

If the source voltage drops below the
specified level, the base and gate are
shut off.

OVER VOLTAGE
(REGENERATION)

Main circuit over-
voltage protectcn

If regenerative voltage at main cireuit
capacitor exceeds the specified level, the
base and gate are shut off.

IOC TRIP
(INVERTER)

Instantaneous
overcurrent protection

If avercurrent flows in the invener, the
base and gate are shut off.

Note: If any protective means (except for EXTERNAL EMERGENCY) works, the base (inverter)
and gate {eenverter) are shut off and the motor stops after inertia running.

BCN—21735—-83 N/5




(3) Auxiliary functions

reduced torgue,
This function is used when torque
is limited.

Name of function Application Description Curtput
LOAD METER ! Connected to load An one-way swing DCTmA meter
SIGNAL meter is connected.
Full scale corresponds to 150% load
(adjustabie within a range from
100% to 150%).
SPEED METER Connected to speed | An one-way swing DC1mA meter
SIGNAL meter is connected.
Full scale corresponds to the
maximum speed.
ZERO SPEED Machine interiock Signal for contacts that ciose when | Contacts
SIGNAL motor speed decreases below 50 open
or 20+10rpm. emitter
THESHOLD Response to NC Qutput transistor turns on with this | Open
SPEED SINGAL signal when speed reaches within emitter
a range of £15% of preset speed
LOAD DETECT For prevention of The output transistor turns on with | Open
SIGNAL plunging of cutter this signal when siippage exceeds emitrer
(CURRENT) the specified vaiue (110%) near
the limit value {120% output).
OVERRIDE For override in Override setting range: 50 ~ 120%
automatic operatien | Override can be reset by opening
controller terminal DEF.
SPINDLE ORIENT | Indexing of spindle | Magnetic sensor type singie-point Contacts
(Optional function) indexing and encoder type muit- Open
point indexing are pessibie.
With orientation start signds
{ORCM1, ORCM2), start command
signal, complexion signal and orien-
tation compietion signal are output
TORQUE LIMIT For gear shifting, When gearing is shifted, spindle Cpen
atc. moter iS fun with a temporarily emitter

" BCN=21735-85 N/§




2.3

(& SX—CPUlor2

@ SX~—fa]

Controller unit composition

The AC spindle motor controller consists of the following 7 sections.
{1)Front panel (name plate)

(2) SX-C?U {1,2) cards

(3)8X-101 card

(4) SX-PW card

{8) SX-Adlcard

{6) Converter

(7) inverter

(4) SX—-PW

. —— - - -
- . -
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Externai wiring

(1) AC spindle motor controller equipped with magnetic

tion function.

sensor type signaie-point orienta-

P i
- e vw‘ .33 .:

X1 ;_——c;-il-*:?w e'.' e - ? , ! . .
nADE xz > ) T G ¥ e 1 3 INCECTIZN
CIRCUIT g__&‘o—ﬂ"\— . ve w . ' ncTeR

P . A 1
e =2l o |
DISITAL C::‘_—‘ " 2 AC2007 MS1 ¢ 'BVQ 2.owER
SP=ZD EP, e et (3 211 ST US 2 Cem——— 1Tk
8CD 2 IGTTS 0R =" 5————=t (3 210 TYPE FR-3X r— g'l;:_\;'si»-f-*'-,'--w
iy rmm—— 2L AL S -
SDNARY 12T m:: Er ‘AGA  lomdSSenam, POLIZ S1EMAL
33 87 N5C SSmums =3 GEMERATIR
ﬂ-—‘:; é‘s ;i t;; ¢ 1)
i it =
& - 1
32 22 .88 2 (
s 13 &1 . . .
. i——, | 3 OR o v . - .
. . . ?°~ oEsS1 3_@9 THERMAL
AMALOGUE IR == e ¢ 2? Qgs2 2, y PROTILICR
spe=p 2Ef. X 3 R . v
o "o | ol
o B TSN ses
mme*srra Y YT ' T 215 18 pmmmmminme mntﬁc
S9=ei20 [joes s - 19 Pee—
A ) :3 032 g‘- “ﬂ._‘.ml a
3——-—-"1. [o:3% MeC 1 § Demenm——— O
DMERGENCT STOP C;:Eu 5521 mene =€ > -
' . - {3 2328 - 84T m . l
ALARN ZESET T Do 18 ARST1 © g - v o
'E__-_.'gzo.ns‘rz-- T 12, [ TRk
1 ° F
PEADY et T SEIY st — } - -
E D _ ~2 = ¢‘: Zze cyExD
. N SEI2 o .
45 BN aRAY » . .
NOR AL 2uN r/’-—,‘.“ sax = .23 | . } UZENT ARRIVE.
DIVERSE R Bty 4 & . O L )
o : 14 08 - TR L S L mamr
RQUE  ow St § TL1 oo o 1T, CuRYEINT SETRLT
LOCTER qem : : 21 TL2 veo e 16} spezs  ETReT
. s oT p—  uso | -ami l!_' - upP 70 SPEIZ .
LOW 4ER ORIZH] —o—S———t 17 CTC 2~ I -l LN . t2R0 sEEZn
MIDOLE SEAR ORLSHT {0~ Smmmmmg 24 CT¢ T me ‘-: =  TORQUE (DUTTR
OXIENT cOMMAND A" e, 25 m- - mmﬂ_b‘_s.)———' . CRIZMY ARRIVE
___2.—:¢zs ORC? = ..-uv( ace
: ' rrzi0l
OvER DT l-’E:, ‘= JESRIIN ALd
< s D g -us 2 JUN
DIBTTAL e ¢ DIG S us R ,
SPEED SET L" ?T0A - - AL:
.. s.20l 2am
° ———
=1 5 iy a0 22
> ems '..Z-Q-m Dwe ¥ 3ty 49 o—.inﬁ::-_;;’é—,
‘ i_ Sl 54 s T ;m
- [ %4
3:.-:@ foe it
A ™ 1 1
LMD 1 Semmer| W0AD SSGwAL AV [20% TTXGIE
- SMfj 2 Gueme=tew ] SPISD SISaAL OF LIS
j
BTPUT RELAT
Tio% 2R
CONTACT D& 24T 0.2A
AC 1007 G2A

BCN—-21735-S5 N/9



{2) AC spindle motor controller equipped with encoder type-muiti-pointarientation- funce

tion. — T smeE
- 3 P-——.: * : - —
m - E_ e - -=
X3 ,——_‘h?—’ﬂ-@.ﬂ—h E-% _
MAIN xz#v:w 7"'__?"‘ 13| reonesT=aN —— e —
CIRCaIT x3 > . Suide e . 'w:"___.-/\/'HCﬂR -
-, (—————— - ) ' N - .
il ~ e lac _ -
DISITAL 44 X . aczo0v 5! é'rr;}, BLOWER
speIpREr. o - v A
T 1] e S
1 PR~ “ . LI
TReTI Gy 17 (LYPE FROOX e m—— — PoeE TERTC o — - Zii—
ey D 38 £ & 14 Dottt  Peary - =
e Seeg 3T 2S s PO :q ] GENERATAR -~ ——
. _.4__¢3§ S ’ 1% ermemmy T -
bt S 38 £2 SO S — = =
. GIR) b Cemme—g 33 %1 2l-l = ) " _! ] :
. - 19 O .—5 # i;’nz%’.
=~ | T pROTZITIE
ANALOSLE at"“é : > O jQaea L - -
SPEED REF e 31 sm1 N )
nax, SFeed AT - e s
ot 3}%2 . J O ——=— -
RIDEZ 1 S ’
OVER RIDE ST, D . “RemRC =
5D ~i20% 2s Cm2 T @Ne2PER .
. \Lu cal _ == : = =
: - 13 ------- —
TP = ) QBS =3 rea- ————- - .
T P T v =
— 43 £3P2 = -
ALADY RESTT i 13 ARSTI —-
e 20 ABSTZ—
READY ce—-—lc 7 S8ETI. -
. - g, SEIZ s
NORMAL Rus St 43 =Y
DeveRsZ T S 48 SBI
€ 1408 = T m——
TOROUE  low e ™ LT
LIMITER  aewt < 21 TI2
*s oY | . up TO SR> . -
wmmm Seems 17 CTL y 145 zexe speEs
NIDOLE SEAR 4 CTX : - L) oRGUE LDETER
mmn Vm‘ 28 Olﬂ. - .:?- ISI * Z‘t‘”s ‘;"vz
1 . - s - =Nv a
<28 ORC2 == 11,1 -
, - - s ALS it weer
QVER ®DE = :;:r | 1’- — A ) -
T - A
DIGTAL = ¢ DIG (l Ac
SP==y SIT . c? A - T - ALY
e IENT T an . A - 3™ -
POSITION SET (=0 Swmmmeg § 1% . . v — 3 anc D
- M 7 oeu ” - — 5 - il
Mlq ? oM ‘- I3f1 49 ¢ — ;
. — it 2n T an se {SCER : e — =
€20 Tn R iy ey 7. 7= Wi S .
R a2 4 - i
i el B L] - M RSNy e ———
‘ >R gt - -M‘l-—:-}]mmmmm
™ St 06, 2 2 S zwolmm«mgmn
[¢L. ] e———— ‘1 ;: K .
! “Fmes i
==TIf I S
wonuns - e—x(] W curenn
o
| ¥ omrs 5
QUTPUT RELAY
TYPE e3x A
CONTACT & MV 0,34 . _
AC 0EYT 224 -

BCN=-21735-S3 N/10



2.5 Pam arrangement
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CHAPTER 3 OPERATION AND SETTING UP

3.1 Preparation for operation
When the AC spindle motor controiler is fed with the power source for the first time, the
following checking shouid be made. :

(1) Has externai wiring been completed in accordance with the wiring diagram?
(2) Are the motor and controller unit properly grounded?
{3) Are shielding wire ends properly connected?

- They should be connected to shielding terminals.

- They shouid be connected without looping.

(4) Are ail components not damaged, and securely installed?

{5) Is any foreign matter such as wire chip involved in the unit?

{6) Does each card present good appearanca?

(7) Does ROM No. eonfarm with the order sheet? M
Do DIP switch settings conform with the order sheet?

3.2 Turning on the power
When the checking has bean compieted, feed the controiler unit with the power source as
foilows: ’

(1) Tumn on the power.

{2) Make sure no alarm indication LED (LED12; 13, 14 and 15) on the controller front
panel does not light

(3) Make sure status indication LEDs (LED2 “READY” and LED18 “ZERO SPEED”)
light.

Now the controller is ready for operatiorn.

Althouch the power cabie can be connected to the controller without noting the phase
connection. phase sequence can be checked through LED1“PHASE SEQUENCE’.
‘LED1 liahts when the power cabie is connected in correct phase sequences.
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3.3 Ad justment
{1) Speed meter calibration VR1 and load-meter calibration VR2

When speed meter it connected to the spindle inverter, turn and set the V R 1so that

the speed meter reads the maximum speed with DIP witches SW1=3 set at OFF.

Also adjust the load meter to 120% by setting the V R2.

When the two variable resistors have been set, set SW1~S to ON and set the RESET
switch {ST1)to ON.

Since other variable resistors have been factory-adjusted, do not disturb these settings.

(2) DIP switches and setting pins

Check that DIP swstches and setting pins are set property as specified in the other
sheet,

If not, correet setting.

When setting is changed, be sure to operate the RESET switch (ST1) to ON.

When spindle indexing (stop) position must be changed, change the settings of DIP
switches and setting pins for individual machine.
For setting procedure, refer to para. 3.5.

34 Startup operation {accommodation)
Connect the motor shaft with-the machine shaft and start operation to check the cantroiler

unit for condition. Py
Then exert icad oa-she motor and check the following items:

= Unusual sound
- Unusual edor
- Bearing temperature

BCN—-21735-85 N15




3.5 Spindle orientation adjustrment procedure : Al sizmzz s

- incrasse positioning loop gain (SW2-23, 4). -

= Increase orientation speed.

When hunting occurs at spindle stop . . . ... -
.= Decrease positioning loop gain (SW2-2, 3, 4). . .
— Decreasa sensitivity of munetic. sensor (VR4). :

Stogp position can be adjusted by VRS. .

Notes: {1) The data of gearing ratio stored in the ROM shouid mest the gearing
ratic in use. .
(2) Adjustment may vary depending on gearing ratio.

— ———— . vr——— " =+
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(1)Maanetic sensor type spindle crientation | B
80 ~ 155 rm o= =z mmzmzocE smEel_ - ¢
Orientation soeed Timer serting | SW2-3,5.7 |
Usual coeration speed RPM riemanen ¢ 180~250rme .
! stsi mos. z.z07 - -
L T
) t
1
)
. ; !
! : e e b
I a -
a Pasitioning loop gain__ _
L-Zone transient point 1 Salection]
‘. : . _oT e -
.anmmpmm W2 12134 ”; .
tow |O |0 O Y
£ Cio}x i
ottt
The speed change pattern at spindle orientation (indexing) is as ill above. .
When the spindle stops running over the previously determined stop position {indexing
pasition) ..... : o '
— Shorten setting of timer (SW2-5, 6, 7). - -—
— Increass paositioning loop gain (SW-2, 3, 4).
- Decrease orientation speed.
When shorter orientation time is desired ..... o )
- Proiong setting of timer (SW2-5, 6, 7). -l L



(2) Encoder type spindle orientation

Usuai operation speed RPM 80 ~ 155 rum
Orientation speed
\ / [Swe)
. ' Serro speed
M 20 rpm
] '

a
: | 2nd positioning loop gain
' 1st positioning loop gain SW2- TZ 3] 2
tow |O | |OQ
sw2. 1567 |t |
Low |Q [C]Q oN (], t AR
1 Q19|x% Migh | X | X | X

High xxxx X

The speed change pattemn a spindle stop is as illustrated above.

When the spindle steps running over the predetermined stop position (indexing posi-

= Decrease 1st positioning loop gain.
- Decrease orientation speed.

- Decrease 2nd positioning loop gain.

When shorter orientation time is desired.. ...

- Increase 1st-@ositioning loop gain.

- |ncrease orientation speed.

— increase 2nd positioning loop gain.

When hunting ccecurs at spindle stop .....

-~ Decrease 2nd positioning loop gain. -~

Stop pesition can be adjusted by operating SW8, 9 and 1G.

Notes: (1) The data of gearing ratio stored in the ROM should meet the gearing
ratio in usa.

(2} Adjustment may vary depending on gearing ratic_:_._

BCN-21735-55 N/17



CHAPTER 4 PERIODIC MAINTENANCE

in order to assure the full performance and troubie-iree, long use of the controtter-umt—truse

- . -

-

worthy maintenance is indispensable. Perform the periodic maintenance as instructed below. -

—~ - -
-

Note:

Electric shock might result in death.

Before starting the maintenance, do not faii to make sure all power sources are

turned off.

4.1 Checking the contraiier unit

Item Frequency Checkup Remedy
1. Cooling fan | Monthly (1) Does the fan rotate smoothly when Replace de-
turned by hand? fective fan.
{2) Does the fan rotate powerfully when the
power is given?
{3) Does unusual sound occur in bearing?
2 Cleaniiness, | At SUit- Periodically ciean each part and retighten ==
locse screw abie in- input/output terminal serews and other
terval screws., .
3. Miniature Every 3 (1) is contact not worn out? Replace de-
reiay months. | (2) Can miniature relay iet Work contactor fective relay.
lin the main circuit?
4. Wiring At suit- Is anty conductor in contact with the casing
able in- (this may occur when wire is pinched by
tervai hinges)?

4.2 Checking the motor

Item Frequency Checkup Remedy
1. Noise, Monthly | © Does unusuai sound or vibration occur?
vibration - If u-l sound or vibration occurs, perform
the following checking:
{1) Check the foundation and instailation.
{2} Check alignment of shafts.

(3¥ Check if vibration is transmitted from
the machine connected with the motor.

(4) Check bearings for condition (if noise is
caused by bearirial,.

(S) Check if large noise or intense vibration
iscaused by speed reduction gears or
drive belt -

{6) Check the contratler unit for condition_

{7) Check the cooling fan for conditian.

(8) Check beit tension.

BCN-21735-S3 N/18



tem Frequency | Checkup % Remedy
¢ H |
2. Tempera= i Monthly iOIs bearing temoerature not too high?
ture rise | ; (Usual bearing temoerature: +10 ~ 40°C) |
! iois motor frame temoerature not too high? ?
(1) Check tnat the cooiing fan runsin good
| condition. |
| (2) Check if cooiing air passage {spacebetween: Clean.
the motor fame and the cover) is clogged
with foreign matter.
(3) Check if load is excessively large.
(4) Check the controller unit for condition. Refer to
‘Trouble
shooting”.
3. Insulation Every 6 0 Is insulation resistance not too smali?
resistance months = To check insulation resistance, disconnect
the motor from the controller unit and
measure resistance between the entire cir-
cuit and the ground using a mager.
(The insulation resistance should be larger
than 1 Megohms when measured with
500V megger)
If the insulation resistance is smaller than 1
Megohms, elean the motor interior and dry.
To dry, breakdown the motor and place it
in an oven at a temperature not exceeding
90*C.
4. Cooling Weekly, 0 Does the cooling fan rotate satisfactorily with-
fan monthly out generating unusual sound and vibration?

BCN=-21735—S5 N/19



CHAPTER 5 CRECKING THE CARDS ' - oz

Note: Since ail control cards have Leen factory-adjusted, do naotr disturb the sattings.

5.1 SX-CPUQ and CPU1 cards _I - el Il
$X=-CPUD - no orientation cad T ) -
$X=CPUL.** Magnetic orentation card

———— -,
&
: X -
o~ -
-- ... - . s .
s e e = ow -— —
- i+ m—— e ————— > —— =
™~
: }
e < o e e - —
.
- - - - - — - Srnmmpets ¢ —- —
-
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(1} List of LEDs

LED No. | Name Application Description ..
LED1 PHASE Power source phase | Lights when power source connection is in
SEQUENCE discrimination pesitive-phase sequence.
Does not light when power source connec-
tion is in negative-phase sequence.No®
LED2 READY Reedy for gperation | Lights when the controller is ready for
operation.
Does not light when SET1 — SETZ input. of
OFF and emergency sop command is given’
(base and gate shut off).
ILED3 | CW DRIVE Mgtor Cw rotation | Lights when motor CW rotation commend is
command input, or when the spindleis indexed.
LED4 CCW DRIVE Motor CCW rotation | Lights when motor CCWrotatlon eommand
command is input ' )
LED5 | SPEED Speed detection Lights when motor speed dmases-below"
DETECTION the speed preset by DIP.
LED8 | CURRENT Current detection | Lights when current larger than 110% of
DETECTION rated current flows in the motor.
LED7 | UP TO SPEED Threshold speed Lights when motor speed reaches =15% of
commanded speed.
LEDS8 APPROACH Access to orienta- Lights when spindle emters orientation
tion position (indexing) area. _ o
LED9 INPOSITION Inposition Lights when spindle stops within the range
preset by rotary switch. .
LED10 | Z E R O SPEED Zsro speed Lights when spindle speed goes down below
the “zero” speed set by DIP switches,
LED11 Not used,

Note: The inverter works satisfactorily no matter whether its phase sequencs is positive or
- e ®

BCN~=-2173 5~S5 N/22



List of DIP switcnes

Switch N

Name

Description

Swi-1

|
|
;
l
!
{
l
!

NORMAL/TEST

ON.... “NORMAL”" (Usual operation)

OFF.. . “TEST " (Test operation)

in usual operation, the switch is set as “NORMAL”
position.

When the circuit is checked or spindle orientation is
checked, the switch is set at “TEST " position.

CLOSE/OPEN

ON.... “CLOSFE"

OFF . . . “OPEN”

Speed control loop OPEN/CLOSE ¢changeover.

Speed detector function ean be checked by comparing
operating conditions when the switch is sat at “CLOSE”
and “OPEN".

SWi-3

BINARY/BCD

ON.... “BINARY”

OFF.. . “BCD”

Digital speed command mode can be seiected by this
switch.

Speed command is read ih binary 12-bit data with the
switch sat at ON, and in BCD 2-digit data with the switch
set st OFF.

Swi4

ATTENUATED
EXCITATION

ON.... "ATTENUATED EXCITATION"
OFF... “NOT ATTENUATED EXCITATION”

In usual operation, the switch is set at ON.

With the switch set at ON, excitation voltage is decreased
for reduction of noise (when siippage decreases).

Swi6

METER CALIBRA-
TION

ON.. ..*”METER CALIBRATION"
OFF...“USUAL OPERATION”

This switch is cperated when speed meter or ioad meter it

calibrated. .
With the switch set at ON, meter fuil-scale voltage is
output permitting calibration of mater. o

BCN=-21735=S5 N/23




jwitch No. Name Description
SW1-7 MAX. SPEED ON...."LOW SPEED* (PIN1 of SX-T01 s sat at “B*’)
SETTING OFF..."H GH SPEED" (PINtof SX-I0lissetat ® *a")
When base speed is 1500 rom,
HIGH SPEED- 6000 rpm
LOW SPEED = 4500 rpm
When base speed is 1 150 rpm,
HIGH SPEED = 4600 rpm
LOW SPEED = 3450 rem
SwW1-8 ZERQ SPEED ON .... Zero speed signal is cutput wnen spindle speed
SETTING goes down below 25 rpm.
OFF ... Zero speed signal is output when spindle speed
goes down beiow 50 rpm. _
SW2-1 Not used _ e
SW2-2 - | MAGNET C SENSOR (2)1(3){(4) O....ON
- | ORIENT POSITION- ModeQ |O|O|O X....0FF
~ ING LOOP GAIN 1 Modei1 (0|01 x e e
SWz-4 Mode2 |O|X]O
Mode3 (O X | X - ]
. 't ' This switch funetion is
Mods 7 1x 1 x| X effective only for magn etic
sensor type orientation.
Positioning loop gain can be sat for speed ranging from
“grientation speed” to “servo control speed”.
The standard switch settingis " nDde 0" and mode of
larger number is selected to shorten orientation time.
SW25 | MAGNETIC SENSOR ——— ———0....ON
ORIENT SPEED i (SH6NMix ....OFF
~ TIMER 180ms |ModeQ |O| Q| O
W7 190ms |[Mode1 [0] O] x
Mode2 |O|X]|O o _
260ms |Mode7 |X | X|X

10 ms increment

This switch function is effective only for magneti¢ sen sor
type orientation. ‘

Time taken for speed change f&n “orientation speed’”
o “servo control speed” is set. Lo

If spindle stops running over the pragetermined position,

mode of larger number is seiected.

BCN—-21735-S5 N24



1

Switch No. ‘

Name

Description

sw2-8. !

SW3-1 ~
SW3-2

TORQUE LIMIT

t

External
signal input| {2

TLY T2

o} X D | Torque |limited to 10%
Torgue limited to 15%
Torgue limited to 20%

Torgue limited to 25%

X X O O
X o o

Torgue limited to 20%
Torgue limited to 30%
Toque limited to 40%
Torque limited to 50%

X X O O
X o X o

limit is required.

SW3-3 ~
SW3-5 .

Aczeleration [Deceleration
TIME CONSTANT

Speed command time constant for speed ranging from
zero speed to maximum speed is set.
Standard setting: t.5s
0....ON X....0FF

| 5

0 1 0.3s
1.5,

XXXO'.O.'OOQQ
© X X o o|ls
o <

o
X
x
o MO A

X

SW3-6 ~

SPEED DETECTION
RANGE

Speed detection range can be seiected from 8 ranges
(2%, 10%, 18%, 26%, 34%, 50% and 58%). "~

When speed enters the speed range set by these switches,
the transistor for speed detection tums on.

BCN-2 1735785 N/25



Switcirilo. Name Description
SW3-6 ~ __ ] ]
sw3-8 ] T 7 8 |
Q Q o] %,
o | o X 10 ) )
Q x o} 18
Q X X p—28 | - e e
x o) o] T34
x e} X 42 T
X x o I 80 |
X x X 58 _
SW4-1 Jot used j '
SW4-2 ~ GEAR RATIO ipindle orientation speed and servoconuol speed areser -----
SW4-7 SETTING yy these switches (gearing ratio is changed for individual”
ipplication) — m o
SW4-8 Jot used,
SWS-1 ~ DIRECTION OF
SW5-2 ORIENTATION 1 SW 5 9. .-Q
Orientation in forward diree-
PRE © C ton of-motor rotation
Orientatian i counters
cCcwW o’ X clockwise direction of motor
roamtion_._ ..
Orientation in clockwise
cw X 0 direction of motor rotation \*
x X Orientation in clockwise ’
cw direction of motor rotation

P

co® amwm am  Gmemes -
-
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List of rotary switches

|
'Switeh No.

|

Name | Description
SWE | ORIENTATION il ‘ “Orientation speed’" for
| SPEED SETTING ([ Sewting | magnetic Sensor type orienta-
i i 9 : 80ram | tion is sat by this rotary
i ! 8s switch.
' 2 ' 80
3 ! 25 . , .
" i 00 The listed speeds are spindie
T T 0 speed RPM and motor speed
6 | 110 depends on gearing ratio.
7 | 115
8 | 120 Orientation speed should be
9 | 125 decreased when spindle stops
A 130 running over the predeter-
8 138 mined stop position due to
< 140 large load GD?.
D [ 145
E | 150
F \ 185
List of wggle switches
Switeh No. Name Description
ST1.. RESET For initializing the inverter.
This switch should not be operated while the motor is
running. .
Whenever DIP switch setting is changed, this switch
should be operated.
| DO_NOT _RESET WHILE THE MOTOR_IS
RUNNING
BT2 ORIENTATION The motor funs at “orientation speed® while this switch
TEST is held at ON position.
When the switch i8 set to OFF, the motor stops after
completion of one eycle of arientation.

BCN—-21735-S5 N27




List of variable resistors

Since the variabie resistors in this card have been properiy set by us, do not diswrb the settings.

VR No. Name Description
VR16 “B* phase zero 00 not change the setting.
adjustment
VR13 “A” phase zero Do not change the satting. -
adjustment j" """
VR14 “A’ phase gain | CHS6, Speed feedback, Sine wave LG KPulssenamdr;;:____:.
adjustment Adjusted to 10V =
VR15 “B* phase gain CHSE, Speed feedback. Sine wave “LOW SPEED”. | ~—
adjustment Adjusted to 10V - _
VR3 Position shift Fine adjustment of step position is possible. I
VR4 Magnetic sensor To be a so that magnetic sensor sensitivity indica‘tor
LED11 lights. —
List of check terminals
erminal No. Description - - . B
PSA +5V o
DGA +QV (Digital ground) I
CHE2 Speed feedback *“A’ phase, rectangular ForCW — -
weveform  — = —rowmtion o
CHS1 Speed feedback “B” phase, rectanguiar 1 —For GCW
mform. rotation
CHE7 Linear zone detection signal -
CHSB AC converter input
CH6E0 -18V
CH54 +QV (Anailog ground)
+ _——
CHE8 15v I' Va o
CH66 Speed feedbadc “A” phase i U— For CW romtion
CHS5 Speed ‘feedback "B phase -
CHSBA Speed feedback “A” phase i Ly vV [ F or low speed
- 5 ={0V | rotation
CHESA Speed feedback “8” phasa ,
CHS3 +24V N~/

! BCN=—21735-S5 N/28
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5.2 SX-CPU2 card
Wher @e controlfer unit is equipped with 1024Px4/Rev. encoaer type multi-point orienta-

tion, this card is used.

R E Sl -".-.-. Si——
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(1) List LEDs

|

=D No. | Name , Application | Description
i I
LED 1 | PHASE . Power soure se- 1 Lights when power source phase se-
/ SEQUENCE | quence discrimina-' quence is posirive.
i tion i Does not light when power source
| {phase sequence is negative. {Note 1)
LED2 l READY éReaav for operation | Lights when the controtler is ready for
i operation.
‘ Does not light when SET7 = SET2 in-
‘ put is OFF and emergency stop com-
| mand is input {base and gate shut off).
1
LED3 CW DRIVE Motor CW rotation Lights when motor CW rotation com-
command mand is input, or when the spindle is
| indexed.
LED4 CCW DRIVE ! Motor CCW rota- Lights when motor CW rotation com-
| tion command mand is input.
|
LED5 SPEED | Speed detection Lights when motor speed decreases
DETECTION below the speed preset by DIP
. switches,
LEDG6 CURRENT Current detection Ligivts when current larger than 110%
DETECTION of rated current flows in the motor.
LED7 UP TO Threshold speed Lights when motor speed reaches £15%
SPEED of commanded speed.

LEDS APPROACH Access to orienta- Lights when spindle enters orientation

tion position (indexing) area.

LED9 INPOSITION Inposition Lights when spindle stops within a ange

’ preset by rotary switch.

LED10 | ZERO SPEED Zero speed Lights when spindle speed goes down
below the “zero”™ speed set by DIP
switches.

LED11 Not used.

Note 1: The inverter work satisfactorily no matter whether phase sequence is positive or
negative. 2
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List of DIP switches

Switcit No.

Name

Description

w11

NORMAL/TEST

ON.... “NORMAL" (Usual operation)

OFF ... "“TEST" (Test aoperation)

In usual operation, tie switeh is set at “NORMAL”"
position.

When the circuit is checked er spindle orientation is
checked, the switch is set at ‘TEST' position.

| CLOSE/OPEN

ON....“CLOS”

OFF ... “OPEN"

For switching of speed controi loop between “OPEN”
and “CLOSE ".

W1-3

BINARY/BCD

ON.... “BINARY”

OFF ... *“BCD”

Digital speed command made can be selected by this
switch.

Speed command is read in binary 12 bit data with the
witch set at ON, and in BCD 2-digit data with the
switch sst at OFF.

W14

ATTENUATED
EXCITATION

ON.... “ATTEN UATED EXCITATION”"

OFF ... “NOT ATTENUATED EXCITATION"

In usuai operation, the switch is set at ON.

With the switch set at ON, excitation voltage is decreased
for reduction of noisa |evel when slippage decreases,

W1.5

W16

METER
CALIBRATION

ON.... “METER CALIBRATION"

OFF ... “NORMAL OPERATION"

This switch is operated when speed meter or load meter
iscalibrated. °

‘-

SW1.7

MAX. SPEED
SETTING

ON.... *"LOW SPEED" (PIN1 of SX-101 is set at *B*
OFF ... “HIGH SPEED* (PIN1 of SX-101 is st at
nAn’
When basic speed is 1500 rpm,
HIGH SPEED = 6000 rpm
LOW SPEED = 4500 rpm .
When basic speed is 1150 rpm, ~
HIGH SPEED = 4600 rpm
LOW SPEED = 3450 rpm
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switeh No. ; Name g Description

SWi-8 ! ZERO SPEED I ON . ... Zerospeedsignal is output when spindle speeg
' SETTING , goes down below 25 rpm.
| ' OFF . . . Zerospeed signal is output when spindie speed
’ | goes aown below 50 rpm.
| |

SwW2-1 Not used

SW2-2 ENCODER ORIENT

! | PQRITIONING LOOP | | L@@ |
4 GAIN 2 - [Mode 0 =) L2 1O | This switch function is effective
{Model IO | 0 I X | oniy for encoder type orientation
m; g : : : Positioning loop gain can be set
o ' T for speed tanging from *servg eon
P trol speed” to “ creeping
X ...OFF speed”.

The standard witch setting is
“mode 0" and mode of larger

number is selected to shorten orientation time.

SW2-8 ENCODER ORIENT

{ POSITIONING LOOP

7 GAIN 1 {5} 6 (M | This witch function is effective
ModeO | © | @ | © | only for encoder Type orienta-
Modsi [0 | O | x t
Mode2 | O | x | & pn.
Mode? | x | x | x - T|m'e tak'en for speed change fron
T e “grientation speed” to “servo

X OFF control speed is set”.
The standard switch setting is
“mode 0" and a mode of larger

number is selectad to shorten orientation time.

Swa-8 ENCODER ORIENT [ ON....CW

ENCODER MOUNT OFF ... CCwW

DIRECTION This switch function is effective only for encoder type
orientation, -

cw rotation is that direction of rotation of the encoder
is same as that of motor.

o

BCN=-21735-55 N/33



switch No. ! Name Desgription. .. _ ____
SW3-1 | TORQUE LIMIT External T - -
2 : signal input | 1 ' 2 l
TLL T2 !
o X .9 | O iTorquelimited to 10%
@] : X | Torque iimited 10 15%
X | O ! Torque limited 1o 20%
x | x | Torque limited 1o 25%
x 0 0 q |Torque imited 1o 20%
0 | X Torgque limiwd to 30%
X | 0 |Torgue limited to 40%
X | X [Torque limited to 50%
The switch setting is not changed when particular
wrmue limit is not required.
SW3-3 Acaagmt;m/Dealeration Speed command time constat for speeds ranging from
4 TIME CONSTANT zero speed to Maximum speed is set.
5 Standard setting: 1.550: ON x: OFF
3| al S
oo |0 | Q03
0 x | 1.58
0 X 0 38
‘Q X X 45
X DO 5
X o [x |- 68
X | X0 g
X X X 105
SW3-6 SPEED DETECTION | Speed detection range can be selected from 8 ranges
7 RANGE (2%, 10%. 18%, 26%. 34%, 50% and 58%I.
8 When speed enters the speed range set by these switches,
the transistor for speed detection turns on.
6 |7 18
oo |0 ]| 2%
0O |0 (x| 10
O [x [0 | 18
0 | x | x i)
X ololizs
X |0 of 42
X | x |0 |50
X | x [ x | 58
]
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Switch Nec.! Name ‘ Description
SW4-i : i Not used.
|
Swé-2 i GEAR RATIO | Spindle orientation speed and servo control speed are set
3 i SETTING | by these switches (gearing ratio is changed from in-
4 | dividual application).
5
&
7
Sw4-8
SW 0 ...ON
SW5-1 DIRECTION OF 1 2 X... OFF
2 ORIENTATION

PRE 0 0 Qrientation in forward direction of
motor rotation.

cCcw 0o X Orientation in counter-clockwise
direction of meotor rotation.

cwW X © Orientation in clockwise direction
of motor rotation.

cw XX Orientation in clockwise direction
of motor rotation.
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List of rotary switches

BCN—-2173 qf-s 5 N36

Switch NO. | Name \ Description
i t
W6 ! ORIENTATION l Setting | “Orientation speed” for
SPEED SETTING ! 0 i80mm | encoder type orientation is -~ o
« ! 1 i 85 | set by this rotary switch.
': 2 80 ~ | The listed speeds are spindle
‘ 3 g5 speed RFM and motor speed -
4 i 100 depends on gearing ratio.
5 | 108 Orientation speed should be
! 8 110 decreased -when spindle stops
7 115 running over the predeter-
8 120 mined $tOP position due to
9 125 large load GD2.-
A 130 -
B 135
C 140 ———— oo .
D 145 )
g 150 —_— -
F 155
W7 ENCODER ORIENTA- Setting Raﬂg of posiﬁoni‘ng error
TION 0 0 in crient compietion signal
ORIENT INPCSI- 1 0.09° can be set. -
TION RANGE 2 0.18° One turn of spindle is divided
3 0.26* irrto 4096 points.
4 035 Error range = 360° x
5| oar " (Sexting
6 0.53° | 40S6
7 0.62° Standard setting: “A”
8 0.70°
9 Q.79°
A 0.88° -~
B 0.97° J
(> 1.06°
D 1.14°
E 1.23°
F 132° .
swsg ORIENT POSITION [SW10 O0~F x5 . -
swg SHIFT SW9 0~ F x16 t2-bit binary
SW10 SW8 O-F «xlI
. . 1.7 Setting .
Position shift value = 360° % ~209%6 b
. . 1 .
Least increment = 360° x 2095 |
When the encoder is instailed, setting should be ‘made so'
that spindle stops at the predetermined position.



Switen No. |

Name

Description

i Orientation (indexing position) does not change even

- when setting is changed when the orientation is not in

' operation.

iPosition can be shifted in spindle reverse rotating direc-
Irion with the encoder installed in CW direction, and in

i spindle forward rotating direction with encoder installed
iin CCW direction, when rotary switch is turned in
,direc‘tion.

List of toggle switches

Switch No.

Name

Description

ST

RESET

For initializing the invener

This switeh should not be operated while the motor is
running.

Whenever DIP switch setting is changed, this should be
operated.

DO NOT RESET WHILE THE MOTOR IS RUNNING.

ORIENTATION TEST | The motor runs at “orientation speed”™ while this switch

is held at ON position. )
When the switch is set to OFF, the motor stops after
the completion of one cycie of orientation.

Pin Na.

Name

Description

PIN11

ORIENT PQOSITION
DETECT P L G
ON/OFF

“A” side should be set to supply the power source to
orient position detect pulse generator from the spindle
control unit

“B” side should be set to supply the power source to
orient position detect pulse generatqrfrom the NC.

PIN12

ORI ENT POSITION
| NPUT

For source inout -

1 X B“" . PIN12...A
e s o

1 1 -

r———— e e e S S 00

For sync. input

CERATTTTT L PINT2...B
R Sga ! PIN13...C.
33K

%':"‘# y SX side

1

[}

’

e e oad
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List of variabie resistors

Sinee the variable resistors in this card have been properiy set by us, not change the setting.

VR No. Name Description B
VR11 “6" phase zero Do not change the setting. _
adjustment -
VR12 “A” phase rem. Do not change the setting.
adjustment
VR13 “A” phase gain CHB3A, Speed feedback, Sine wave PLG
adjustment Adjusted to £10V
VR14 “B* phase gain CHE0A, Speed feedback, Sine wave PLG
“LOW SPEED” to 10V
VR15 Not used
VR186 Not used

List of check terminais

Ferminal No. Description
PSA +5V
DGA +0QV (Digital ground)
ciisl Speed feedback “A’ phase, rectangular waveform [~ |_ -For CW rotation
CHE2 Speed feedback “B“ phase, rectangular waveform .~ L== For CCW rotation
CH53 Orient position feedback mark pulse
CH54 Orient pesition feedback “A’" phase
CHS53 Orient p&on feedback “B” phase
CcHS8 -15V
CHS7 +0V {Anaiog ground) .
CHS8 +15v _"CD "C"" ' ™
CHSS Speed feedback “A” phase ' ; il For CW rotation
CHEQ Speed feedback “B* phase | N’
. LN 3~ :
CHSSA Speed feedback A" phase ) a\ +10V't For Ic.:w speed
CH60A Speed feedback “8” phase /,\ =10V | rotation--
cH61 +24V

' BCN=-21735—~S5 N/38
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.2 SX-101 card
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LED 101
102
103
104
121
106
07

18

£l

R Y EE R ERERER]

112

78
ACDOWN AGA AGA B 0BA | D088
o = 7 ags S2 "Tf‘_";“l/-—“ﬁ oosD F 22
pGA Psa 2154 '“.,_'SA..,P?.: 968 | ==/ ‘Niss}) j’/_m 7 e
—_— — \'ehnnt-! \\. : ///(/ /// —;—Ivm/
@\ PSA @ 38
(©)sa [ Yo:<0
® 3
jicontt ©® CE41
o B2
@ CE&
s [o] B
; Q
_ CB34_ g. _ngs o
AL CE% VR29
e v T wud O O
\L20O » 14 s3] === ct):xu
ALIO » 15 VBIL s
CON 12 Qi a
.@ .
m‘m——-. OCH26
cB4 |O
510 Ejﬁ"
- 810! R
710 3
o 8 |0 Ov&9
9|0 Owo 3a
O 0ol Owa @
58 can e PN
8 caz e
m . .
Q
o .
8 D ¢ - '
S prvz [J] BA3 - sx—~ie1
e (1] ' SM
5 4 ) .
: ™
Bt lmaz 50 (Do jou [3a [Da @"
CON1 :

S
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List of LEDs

LED No. | Symbol i

Description

LED12 | ALS

LED13 AL4 ]‘ . . . .
i $ Alarm dispiay (For details, refer to “List of alarm signals”.)
LED14 bAK |
LED75 AL1 J
LED101 Speed command display X1 )
X2
x4 12 bits
LED112 X2048 J
List of setting pins
Pin Na. Symbol Description

PIN 1 Seeed
setting

* A-TOP (full) speed

B = TOP (full) speed

6000 rpm (Base speed 1500 rpm)
4600 rpm (Base: speed 1150 rpm)
4500 rpm {Base. speed 1500 rpmj
3460 rpm {Base speed 1150 rpm)

" Note: Different ROM is used for 1500 rpm and 1150 rpm base speeds.
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List of alarm signals

0: LED does not light.

Output = H level (Transistor turnedoff} .

1: LED lights. Output = L level (Transistor turned on)
! Qutput f
lo. ! )-\LB l AL4| AL2 ALY Alarm Cause Resetting method
(LED| (LED |[{LED- |(LED
12} 13) 14) 15) |
1 0 0 0 il MOTOR Temperature in the | After cooling the
OVERHEAT motor goes upover | motor, operate
the limit (150x8°C) | ALARM RESET or
RESET button.
20 0 1 0 EXCESS Motor speed largely | Stop the motor,
SPEED CON- | differs fromcom- eliminate the cause
TROL ERROR| manded speed. and depress
Detection speed ALARM RESET or
error 55 (3000 rpm) | RESET button.
3 0 0 1 1 .| For provision
4 0 1 | O 0 - BREAKER Unusually high
TRIP source current flows
causing tripping of
breaker.
so 11 0 1 PHASE L8SS | Any phase is discon-
nected.
8 0 1 1 0] EMERGENCY Emergency stop Operate the emer-
STOP pushbuytton on an gency stop push-
external operation button to set it
panel is depressed “OFF".
to 13 ON”.
7 0 1 1 1 OVERSPEED ‘Motor speed
exceeds 115% of
rated speed.
8 1 0 0 0 | CONVERTER | Overcurrent fiows . | /Peak vaiue =
OVER- in the converter. (Rated current)
CURRENT x 400%
S
9 1 Q 0 1 CONTROLLER | Temperature of Unit: 60x5°C
: OVERHEAT heatsink is too high Heatsink: 100:5‘§
10| 1 0 1 0 | SOURCE VOL-|The input sourcs’
TAGE DROP voltage is below
170V for 1S msor 4
longer. '
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Qutput ‘

No.| ALB | AL4 | AL2 | AL1 |

i

. Alarm ! Cause i Resening method
'(LED !(LED| (LED | (LED |
112) 0 1317 1 14} 1 15) ¢ | !

1,1, 0 | 1 11 [OVER | DC voltage in the |

[ | . VOLTAGE converter is too |
‘ high.

121 1 ; 110 0 |INVERTER Overcurrent flows Peak vaiue = }
} OVER- in the inverter, (Rated current) |
| CURRENT | x 200% |
: - -

3] 01 | 1 0 1 |cpPU Traubie occurs with | }

TROUBLE 1 microprocessor.
urrently not used
14 1 1 1 0 CPU Trouble occurs with
TROUBLE 2 | microprocessor.
15 1 1 1 1 CPU Trouble oceurs with
TROUBLE 3 microprocessor.
Pin o . Name Description
PIN2 DIGITAL SPEED For source input C. D short-circuited
COMMAND INPUT Pl N3 opened
MODE SELECTION 5 r -
T — I E | ey 52
| 1’ i 15X sice
! ' -
] [}
b oo - = - - -
.-
PIN3 For sync input A,B short-circuited

e ————t— ——— - — - - . - -

PIN2 opened

Pt

Fg--=<=== 9

: o
E:
]

B

]

t
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List of check terminals

Terminal No. ov Description
PSA +8V
DGA OV (Digital ground)
CH3 AGA Analog speed command input TOP (full) speed <10V
CH4 Qvercurrent setting level (Operat. level +10V)
CHS Qvercurrent setting level (Operat. level +10V)
CH6 Converter voltage, feedback
5V...VDC= 200V
CH7 “U” phase ... Inverter current detection
CH8 ‘W’ phase. . . Inverter current detection
CHg Source curtrent. detectinn.
10V . .. =AC = (Rated current) x V2 x4
CH10 .
inverter “U” phase and “W* phase current rectified
CH11 .
-/\/kl W...IWM-(RatldwmnﬂnI
CH12 Reference voltage +10V ‘
2 Adjustable by VR39
CH13 Reference voitage —1 OV
CH1 Override command
+10V... 120%
CH14 AGS8 “W” phase reference sine wave
£\____} 8.5V =TOP (full speed)
N~/ '+ 8.5V = TOP (full speed)
CH15 AGB »v* phase reference sine wave
CH16 AGS *U’" phase reference sine wave
CH17
CH18 ' )
CH19
CH20 AGB Y” phase voltage integrator output
CH21 AGB “V" phase voltage integrator output
cH22 AGB “W* phase voltage integrator output
CH23
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Terminal No. | Qv

Description

CH24

MAIN Cl RCUIT Converter voitage on main circuit side.

SIDE

CHZ25 ! fs\/;glN CXRCUlTi Inverter current “U” phase on main circuit side
CH26 | ?glEN CIRCUIT | inverter current “W’’ phase on main circuit side
i Si
CH27 MAIN CIRCUIT | Inverter transistor base drive signal - H
SIDE uun phase ov
OV main circuit transistor “ ON”
[
CH28 I MAIN CIRCUIT | Inverter transistor base drive signal “V* phase
SIDE 0V main circuil transistor “ON
CH29 MAIN CIRCUIT | Inverter transistor base drive signal *W” phase
SIDE gV main cireui L transistor“ ON ”
CH30 MAIN CIRCUIT | |nverter transistor base drive signal “U” phase
| SIDE 0V main circuil transistor “on "
CH31 MAIN CIRCUIIT | inverter transistor base drive signal “V" phase
SIDE OV main circuit transistor” on "
CH32 MAIN CIRCUIT | Inverter transistor base drive signal “W* phase
SIDE 0V mdn circuit transistor " on ”
CH33 AGB Inverter “U” phase voltage feedback - ':x
CH34 AGB Inverter V" phase voltage feedback VDC - = 140V
CH35 AGB Inverter “W" phase voltage feedback N
CH36
CH38 DOBA inverter “U" phase base ampiifier output
CH3I9 posB Inverter *V* phase base amplifier output
CH40 posc Inverter W” phase base amplifier output
CH41 Do8D Inverter "U’_’ Pphase base amplifier output - —
CH42 Do8D Inverter “V” phase base amplifier cutput o
CH43 D0o8D Inverter “W* phase base amplifier output
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List of variable resistors )

Since all variable resistors except for VR1and VR2 have been sat by us, do not change the

sertings.
Na. Description
I N
VR1 ! Speed meter calibration T
g O be-set by user
VR2 Load meter calibration
VR11 Reference sine wave *“U" phase D/A converter gain adjustment

VR12 Reference sine wave “U” phase zero adjustment - -
VR13 Reference sine wave “V" phase D/A converter gain adjustment
VR14 Referenda sine wave “U" phase gain adjustment CH16
VR18 Reference sine wave “V" phase zero adjustment

VR16 Referencs sine wave “W’’ phase gain adjustment

VR17 Reference sine wave “V*’ phase gain adjustment CH15
VR18 *UJ* phase current balance adjustment

VR19 | “U”phase current balance adjustment after gain selection (low speed)
VR20 | “V*phase currant balanee adjustment

VR21 “V** phase current balance adjustment after gain selection (low speed)
VR22 “W” phase current balance adjustment

VR23 ‘W'’ phase current balanee adjustment after gain selection (low speed)
VR24 Reference sine wave “W” phase level adjustment at gain selection
VR2S Referencs sine wave “V* phase level adiu'stment at gain selection
VR26 Reference tine wave “U" phase level adjustment at gain selection
VR27 | Inverter’U” phase voitage feedback adjustment CH23

VRZ8 inverter ©® *\/* phase voltage feedback adjustment CH34

VR29 Inverter “W’" phase voltage feedback adjustment CH35

VR31 A/D converter zero adjustment

VR32 Converter voltage feedback gain adjustment CH6

VR33 | Current limit level setting ' CH4

VR34 | OQvercurrent level setting CHE "
VR35 | “U’ phase current feedback zero adjustment CH7

VR36 *U” phase current feedback gain adjustment CH?

VR37 “W* phase current feedback zero adjustment CH8

VR38 | ‘W' phase current feedback gain adjustment CH8

VR39 +10V Reference source voltage ' CH12,CH13

VR4Q0 | Cverspeed level adjustment at “L" speed setting PiIN1-8
VR41 Qverspead |evel adjustment at “H” speed setting PINT-A
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3.4 SX-PW carc
This card is the power supply unif that provide FR-SX wifh all necessary DC sources.

Mote: Although there are two typesof SX-PW card, which differ from each omer inpart

ioading pattern, rhey are completely compatibie.

ACI27 ~ ACISV source input

et g,
| =
0 i
t |
| !
!
‘ ! _Block C |Bloek D
, LED1 LED?2 3 DO8A Do8C
O 000 e o] s
‘ \\ i l /
] | | |
e — et bl regrergren
; \ .\
DGA  P3A / [\ % laB / \.._ \\
CDO / AGA Pz PGB PED |  N8D
ACDGW NI PSB | DOSD
AGA 'Plaa SB
’ PXSB | Bloek F
L 3".;*.‘*- | BiockB_ | _Block E

e

_Notes: 1, Thecard is divided into 7 blocks ranging from block “A” bleek to block “F” and
*0” lint of each block isseparated and insulated {*“0* lines in block an connected).
2. Blocks *B” ~ *F” are not insulated from the main circuit
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| Block Name ! Voitage
[—
Block “A” 254 DGA (OV) | +5V = 3%
AC DOWN | Controi source voltage drop deteetion signal
P15A ‘+15V = 1.5%
AGA (0V) I ov > Control power source
N15A ll ~18V = 1.5%
P24 - D024 (QV) | +24V
Block “8” Ps8 DGB (0V) +5V = 3%
P158 +18V £ 1.5% Uninsulated part
AGB (0V) [ control power source
N18B8 -15V £ 1.5%
)
Block “C" PBA gy T8
DOBA ~ ov ¢ *U*" phase base power source
NSA —aV +15%
- 8% |
)
Block “D” | P8SB gy *15%
- 5%
D080 ov’ “\/** phase base power source
+15%
N88 v 5
Block “E” P8C v 1%
Do8C gv . *W" phase base power source
NSC -8V’ +15%
- 5%
‘ “
)
Block “F" P8D v M
0080 ov > "U”, @ V" W Base power
NSD —av TR | source
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List of LEDs used in SX-PW

i
LED No. | Description
' .
LED1 ; +5V (PSA) Lights when voltage is at normal ievet.
|
LED2 ! +15V (P15A) Lights when voitage is at normal level.
ED3 ~15V{N 15A)} Lights when voltage is at normal level.
LED4 +24V (P24A) Lights when voltage is at normal level.

Nom The power souree is unusual if the output voltage is not within the range listed in the
previous pages even when the LEDs light oh

The input power source to this card is specified to AC127 ~ AC85V, 50/60Hz

-
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5.5

S§X-Adicard

This card is used for auxiliary level settings necessary to adjust the input power source,
protection (safety) circuit, current, voltage and feedback

SX-101 becomes repiaceapie by adjusting this card.
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I i i
inverter "*U" nase 3o Control cireuit Converter vortage Converter inout AC source inverter "“N"’ pnasy
__gurrent aetection inout power source T _Surrent getecuon CT Qutout current getaction
N {Cutour side) ) T m—

! \ = &) :

!

LIS ;-

= 9 - " | g :

{ /%22/’ Ro | Ro{so[To|T0| ¥ | P icTiiCT2 %ﬁfmlmﬂ‘ml |

! : I

| I;;O TBS2 wo TBS3 | |

! " :

\ VR101
F1 P2 F3
-  VRI10Z VRIO4
— © &
romacon digce
. promcrondiode, _I~_TO
VR103 =F>$X-101
S,
inout nnmrasqumrl; X2 RAl
Unoursice)
X3 TB4
. P E |Blower retay  hysyl  |us2
G2 ground | TBS1 CONEL
U w 72 x
7 | |

3/

Blower drive outout insis

e ettt et

- — e e—. s s eme - e e —— c——— @ et e e - e G—— " temeca:

Variable resistor No. Description
VR101 Inverter “U” phase current deteet level adjustment
VR102 Inverter ‘WW” ohase current detect level adjustment
¥R103 Inverter voltage feedback = voltage batance adjustment
VR104 , Input current feedback level adjustment

- , -
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CHAPTER 6 SPINDLE ORIENT POSITION DETECTOR INSTALLATION PROCEDURE

8.1 Magnetic sensor singie-point orientation (SX-CPU 1 card is used)

6.1.1 Principle
The sensor (detector element) produces two different types of voltage, as shown in

Fig. 6.1, depending on its leeation in reference to the magnet.

LD?Mon of 1\
)

irotation
/ FQ: ‘B

L

Mounting piste —- .

AN

Magner

A T

<
Y I

b
e
+
- 4
:

i fil

» 0
ﬂ,&} bt st

MS signal ......... Output voltage is zera when the sensor is located at the center

of the magnet, and maximum at bath ends of the magnet.
The position control is based on the zero voltage position.
LSsignal .......... Constant voltage is maintained within the tangs of the magnet,

This signal is used to verify that the spindle is positioned with~
in the range of the magnet

1
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8.1.2 Time chart

Fig. 6.2 shows the time chart of each signal.

-

[
|

Usual operation_speed wﬁentatio'n_sp_e_e_d_ Servo control soeed

s
i

\ —
{Soeed) ¢

+5~3 v .
MS f ;

(Sensor WS signal

|
gia v iu
{  {lAcces to stop pesition.
Sv—

LS
(Sensor LS signal

ORC1 |

(Orientation command)

WELS ‘ w34 |

;-Tf""”°‘°-“’-"’”” R Servo ool 1N,
{(SLOW_DOWN_TIMER) (Software) ;:‘::'
ORAI—ORAZ) e e

(Orientation complated)

LEDS —
l(1NPOSI. FINE)

Fig.6.2 Time chart_

(1) When QRCT (orientation command) turns on, the motor speed changes from
usual operation speed. to the orientation speed.

{2) When the motor speed reaches the orientation speed, the threshold speed signal
(LED7) rises.

(3) After the occurrence of threshold speea signal and when _the sensor LS signai
turns to L level (when the magnet just passes over the sensor}, the “siow down
timer” (software) starts counting.

{4} The timer is set atSW2-3,6/7 When the timer counts up, orient speed control mode
charges from the speed eentrol loop to the position ecantrol loop (servo, IN).

{8} Under the position loop control, the spindle stops when the sensor MS signal
reaches zero volt. .

{6} When the spindle stops at the predetermined position, the orient .cﬁmcletion
signal rises and ORA1-CRAZ2 (orient campietion contact signal output) cioses in
20Q ms after the stopping.
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6.1.3 Direction of instailation of magnet and sensor
The magnet and sensor must beinstalled in the specified direction, as shown in
Fig. 6.3, 4 and 5.

(1) The center reference hole of magnet and the key groove of sensor should be on
the same side.

{2) The center reference hole should be on the right side when teoi attached to the
spindle is on the left side (the reference hole should be opposite to the tool).

Case 1When the magnet isinstalled on circumferential surface of rotating disc - - - - -

The key groove and reference hole should be on counter-load side of the
spindle, as shown in Fig. 6.3.

— < h

- e

]
L

rE%
f "!‘l” f_roﬂ_"_“A"-

Referencs hole ' "

. - © e s e —

| Key groave "1 Fg. 63 Magnet instailed on circumnferentiai

A surface Of rotating dise

Casa 2 |When the magnet is instailed on the side faca of rotating disc . ............
(1) When the magnet and sensor are installed on. the counter-load side of the
spindle, the reference hole and key groove should be inward.
(2) When the magnet and sensor are installed on the load side of the spindle,’
the reference hole and key groove should be outward.

RS : ['Keygroowe | Refsrerics hole
Key roove \ L . = \
|- -

- — —— — - — o —— T e s e

Fig. 6.4 Magnetic instailed on the countsrdoad.
side face of rotating dise  _ -
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|

o S o
Reference hole Y groove
Reference hole  Key groove View fmm “g*

Fig. 6.5 Mngmnc uuallod on the load side face
_ of rotating disc -

Notes: 1. When the magnet and sensor am installed in wrong direction, as exemplified
in Fig. 6.6, the spindle is indexed nat
depending on direction of rotation of spindle.
2. If the magnet referencs hole and the key groove are not on the same side,
oscillation occurs between both adges of magnet and indexing is impossible.

"l
|
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6.1.4 Cautions on instailation of magnet

The magnet should be installed with the following cautions:

{1) Do not allow access of any other powerful magnetic object to the magnet.
{2) Do not give physical shock to the magnet.

(3) Secure the magnet to the spindle using M4 screws.

(4) After the ‘magnet has been installed, check and adjust the balance of the spindle.
(5) Adjust the magnet so that the center reference hole of magnet is aiigned with the
center of rotating disc (its direction should be as iilusted in Rg. 8.3, 4 and 5}.

{8) Clean the vicinity so that maifunction due to adhesion of imn particles to the

magnet does not occur.
{7} Apply “lock paiat” to the damping screws to prevent the screws from becoming .-
loose.
(8) Since a ground rotating disc may have been magnetized, demagnetize the disc
when the magnet is installed on a ground rotating disc. 7
{8) The diameter of rotating disc on which the magnet is installed should be within a
range fmm 83 mm to 120 mm. However, disc of large; diameter may be used
when the spindle rotates a low speed.

6.1.8 Cautions on installation of sensor

The sensor should be installed with the following cautions: -

{1) Install tie sensor s that the key groove of sensor and the magnet reference hole
are on the same side.

{2) Align the center of sensor with the center of magna (see Fig.8.3, 4 and 5).

{3) Adjust the gap'betweenthn magnet and the sensor to 1.5 mm =Q.5mm for
installation shown in Fig. 6.3, and to 4.5 mm £ @.5 mm for installation shown in
M. 628,

*itis recommended for mass production tO prepare a gauge for this adjustment.

(4) Although the connector of the amplifier is of ailproof, it should be located away

from oil.
(5) Segregage the cabie between the amplifier and the controller unit from the power
circuit cables. o

(6) Check the connector wiring, securely set the plugs and tigirten lock screws of sach
connector.,
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’.Mi_n: m;g _, . 4 LML.X' 0
{1.520.5 mm ‘ y
{Tolerance to mounting . .
dimension: £2 mm 1 {Certter referencs hale | ' Sensor {G «15+ R = /AT =35
—_— ForR =50
. [ G=5%05mm
| Adjustabie range: =2 mm ==
, —  |Mounting plare
\Canter

o} |Ampiifier |o

{To controlier CON4

|Fig. 6.8 Installation of sensor
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6.1 .S Overall view of magnetic sensor

{1} Magnetic sensor

1 Magnet
_Puncmd canter hole
= =t | a.
ey s i
-~ ] ~ } i h Waignt: ‘1'5;2! -
- = ) 111
! I
40 l lMouminq hoie ['”—'u
50 '40a3 ! l’?.s
b
2 Sensor
Reference groave 19 12 .
_— \ 28 %5
]
- o H ‘mlmz 50_‘3@
° !
. H :
g
. i *
| ] =
'| 18|
3 Ampfilier
' 208.5 arill_ ' 2s
- L=
8l 3%=] - @
s == =
s -
——
Fg. 8.9
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Sncoder type Multi-point orientation

8.2. 1 Principie

Fig 6.10 schematically snows the principie of the encoder type multi-point orienta-

| Soeed govered by pasitioning
. { contral ampiifiar gain
.Dara reaging

A

tion in the form of time chart.

L
Mortor speed = Time count start

Orientation speeg

{(ORA1-0ORAZ2)

.’_._\\_/'
|
SR Lom e — . i
Ay ts seeed ] : -
makeuse - | ] [ 0 1
|
In-position signal outpyt %—

|Fig. 6:10 Time chart

(1) Wii orientation command, motor speed changes to “orientation speed”.

{2) When motor speed reaches the orientation speed, UPto speedsignal (that .is
detected by comparator) rises. ( sofr-ware)

{3) When a mark pulse is accepted after the Up 8 speed signal rises, indexing
position data{12-bit binary) is read and at the same time count starts.

The motor speed remains at the orientation speed.

{4) When the spindle reachggtﬁ"s valve sf‘c‘),rze.t‘jh'elz,.p7redetermined indexing (erienta-
tion) pesition, the control mode changes from the speed control loop to the
position control loop and the motor speed changes from the orientation speed to
the speed governed by gain of the positioning control amplifier.

{8} The spindle enters the positioning eomtrol loop linear zone a.tz:f.‘nng va;Ive a?egarg-zu
the predetermined indexing position and the motor is decelerated and then stops
at the predetermined indexing pesition. .

(B} “In-position” signal rises when the spindle reaches the point before the predeter-
minad indexing position by a distance (angle) equal t® SW7 setting. In about
200 ms after that, “In-position”” signal output contact closes.

{7) When the orientation command is removed, the motor starts rotating-at the com-
manded (S command) speed.

(8} Repeating of orientation is possible after one turn of the spindle. .

However, the spindle rotates over one turn depending on externally commanded

indexing position and settings of SW10,"SWS and Sw.
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6.22 Encoder type muiti-point orientation system compesition

'Controller unit : }

i{ Sequential

‘ M19
: _control i iMO6

i_ ) I N/C

!_.._
‘Clrientation command

| sx-cpuz

[‘ ! indexing position command : i
eoN ¢ [{12:bit pinary) l ) _l I-

. PLG
CON AA

CON A

Ve

! Fig. 6.11 :

Note: |[f direction of rotation differs between the motor and encoder, due to-reduc-
tion gear meshing, adjust it by operating DIP switches SW2 = 8 of SX-CPU2Z.

.- 7 o
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§.2.3 Overall view of encoder - - é ~ \

-
. . B T 1
{1) Dimensions: of encoder : m ;
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I~CAUTION™ decal B
o e s e T e :
shouid be eguai to width g
of 5 puises (1chA and 1ch8). : -y ]
it mark puise width differs, _— \
ROM in the controiier shouid 268
be replaced. : CANNCN connec1or
Output terminal arrangement - - MS3102A20~-29P
Al 1cha l k| ov | MS3108A20~-29S
B 2chA L MS32057=12A
c 1ch8 M ! (Cable connector
DI N *1chA o is not furnished)
E Case GND [P *2chA
F R | *1ch8
G S |
H +5V T *Reversing signat -
J |

. 5o
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CHAPTER 7 TROUBLESHOOTING

7.1 Preliminary checking

A s

If any trouble occurs with the controller unit, it is recommended tg gerform thie following

simple checking before starting the troubleshooting.
The preliminary checking is very helpful when you consult with our service agency.
Preliminary checking in case of controller trouble
1.Does any alarm lamp on the controller front panel light? If yes, identify the lamp.
2 Is any fuse blown out?
If yes, identify the phase, fuse of which was blown out (R, S and T phases).
3. Is the same failure or trouble reproducible?
4. Are the ambient temperature and panel inside temperature within the specified range?
5. Did the trouble occur during acceleration, or deceleration or steady-speed operation7
6. Is direction of rotation proper?
7. Did momentary power failure not occur?
8. Does the same failure or trouble occur with specific eperation or command?
9. Does the same failure or trouble occur frequently? -
1Q. Did the trouble occur when load is exerted, or when load is removed?
11. Was any part replaced, or any remedy is done by yourself?
12. How many year has been operated the controller?
13. Is the source (line) voltage proper and stable? Does it change depending on time?
7.2 1st step troubieshecoting
Perform the following checking at the 1=£ step of troubleshooting.
(1) Source voltage ....... 200V = 10% 50/60Hz, 210V-220V-230V = 10% 60Hz
In any case, the source voitage should not be below -10% of 200V.
Examples of source voltage drop:
« Voltage drops at a certain time every day.
o Voltage drops at start of a specific machine.
(2) Are peripheral control functions proper?
Examples of checking:
o Are NC and sequential eontrol circuit in good condition? .
e |s any failure or defect found in parts or wiring when checked vfsxaallY?
(3) Is the temperature around the controller unit (and in the unit) within 50°C?
{4) Does the contreller unit present good appearance?
Examples of checking:
* Are card compenents, ¢ireuit patterns, ete. in good condition?
® Are all wires securely connectea?
Is any part not damaged?
It: thera any foreign matter?
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(5)1s the DC source output SW-PW at the soeciiied level?
The cause of the trouble may be roughly identified after the above checking.
The most likely troubles with FR-SX can be categorized as follows:

The controller turned on for me fim rime does not work

satisfactorily .. ... (l)

) The controller that had been working in good condition came
Troubie A" me— .
into standstill . .... (I}

The controller comes into standstill from time to time and stop

position is not aiways exact..... (l11)
Controller trouble—[Defective.semiconducmr element in main circuit
Control eireuit trouble
Trouble “B” Detector trouble Speed detection encoder trouble
Multi-point orientation encoder trouble
LSingle-point orientation encoder trouble
— Power source troubie -~
p== Motor trouble
= Other troubles (incomplete input signal conditions, open circuit due to dis-

connected wire or cable, ete.)
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7.3 2nd step troubleshooting

Trouble (1)

Check-up

— Remedy N

santroller turned on
‘or the first time
ioes not work
atisfactorily . . .

Since all units strictly and re-

peatedly checked before ship-

ping, the most likely cause of

the trouble is,

(1) The controller was damaged
. due to large shock or intense
strike during transport or
installation.

{1) Visually check the appearance
of the controller for damage.

(2) Wrong external wiring,
sequential control error,
wire/cable disconnection
Is grounding wire connected?

Note: Difference in phase

sequence does not cause
any trouble.

(2) Make sure LED1~ LED4
(power indication) of SX-PW
light
Checi-the-external wiring and
sequential control.

{3) Check ROM No. and DIP
switch settings against the
the order sheet.

(3) Replace ROM or change DIP
switch settings if necessary.

*{4) The motor does not run at
the specified speed,

(4) Interchange motor armature
connection between any two
of three wires (U, Vv, W)

(S) The motor can run satisfac-
worily only when load is not
exerted,

(6) Exact indexing is impassibie
(stop pesition is not exact).

(5} Check that the load meets the
design vaiue.

(6) Adjust

(7) Controller alarm LED ALS,
AL4, AL2 or All (LED12,
LED13, LED14 or LED15)
lights.

(7) Refer topara. 7.4.

Trouble (1)

Check-up

Remedy

Controiler that had
teen woring in good
condition came into
standstill ...

(1) Check if fuse is blown out,
or main circuit no-fuse
breaker is tripped.

(1) Replace blown out fuse.
If the new fuse is blown out
again, perform the 3rd stop
troubleshooting,
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Trouble {11}

Check-up

Remedy

(2} Check the input power souree. (2} Restore the power source if

AC200V £ 10% 50Hz
AC200 ~ 230V =10% 80Hz

necessary.

The power souree should be
that the power requirement
shown to the left can be
satisfied at all times.

(3) Controller alarm LED ALS,
AL4, AK or AL1 (LED12,
LED13, LED14 or LED15)
lights.

Refer to pas 7.4.

[4) Check the input signals from
NC or sequemce control.
LED? (READY) should light
when the system is ready for
operation.

LED3 (CW) should light for
CW rotation start.

LED4 {CCW) should light
for C.CW rotation start.

14) Enter the correct external
signals.

\8) SW1-2 “QFF” open
SW3-3, 4, 5 “OFF” cushion
Check if “open” operation is
possible by operating RESET
button {108S). )

'5) Speed feedback encoder is
defective if operation is
possible (replace the encoder).
If operation is impossible, the
trouble will be attributable to
the main eircuit (alarm LED
will light).

Trouble (111)

Check-up

Remedy

Controller comes into
standstill from time to
time ...

Stop position is not
exact at all timer
Alarm LED lights.
Condition is restored by
turning on and off the
power, or by resetting.

Itis verx.important to be exactly
aware of the conditions under
which the trouble oegurs (load
condition, operation mode).

The cause (3) is posisibie.

(1} Instantaneous power failure
or source voltage drop or
“NF TRIP” (when in-
stantaneous power failure
occurs during generative
braking)

“CONVERTER I0C” alarm
LED may light,

(1) Check the power source for
source voltage regulation.
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Trouble {111)

Check-up

Remedy

{2} Maifunction due to extremely
large noise
The controiler itself can with-
stand the line power noise up
to 1800V/ins (max. 2000V/
lus) in both common mode
and normai mode.

(2} Identify noise source and
install noise suppressor to the
noise source.

Check grounding (particularty
grounding of detector).
Check case grounding.

(3) Check if load increases

or the like. Check with a
particular care if indexing
error occurs

momentarily due to vibration,

{3) Carefully check the me-
chanism.

7.4 Detailed checking for each trouble

1. If alarm LED lights. ..
The alarm LED of the protection that first gets into function lights.
(1) MOTOR OVER HEAT

ALS AL4 Al2 ALt
(LED12) | (LED13) | (LED14) | (LED15)
0 0 0 1

Current does not fiow into OHS1 and OHS?2

intake dogged

Cause Check-up Remecy
Over-load 1. Check the motor loading 1. Lighten the load.
condition.
2 Check start/stop frequency. 2, Decrease the start/stop fre-
quency.

Fan trouble Check the fan motor for Remedy or replace the fan/fan
condition. motor.

Motor air Check ventilation (air feed rate), | Clean.

Thermal
protector
aoubie

Check if resetting is possible after
rotating the motor fan for several
minutes with the motor stopped

1. Short-circuit between OHS1
and OHS2 and continue the
operation. .

2 Replace the motor.
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{2) EXCESSIVE SPEED ERROR

ALE | ALs | AL2 | ALl
(LED12) | (LED13) | (LED14) | (LED1S)
o | o 1 1

When speed control error (difference between commanded speed and actual speed) is

larger than specified level (500rpm]} . . .

Cause Check-up Remedy

Over load 1. Check the motor loading 1. tighten the load.
condition.

Speed detection | 1. “Open” operation is possible. 1. Repiace the encoder.
encoder trouble

Card trouble 1. 8X-CPU1 or 2 card, 1. Replace the card CPU 1 or
SX-101 eard Double CPU2 first and then 101.

(3) BREAKER TRIP

ALB AL4 AL2 AL1
(LED12) | (LED13) ' (LED14) l (LED1S) l
| o | 1 | o | o |

LED lights when the main no-fuse breaker trips.
It is possible that {OC (converter, inverter) lights first,

Causs Check-up Remedy

Power source Check if source voitage goes down | Since transient voltage is likely
voitage drops the specified level during deceiera- to drop below 183V if source

beiow 180V. tion (regenerative braking). voltage is near 180V during usual
operation, boost the source
voitage.

10C trip RefRefer to the.descriptiomut a b ) u t

(Refer to the 1OCIOC trip.

description

about 10C trip)
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P

Cause

Check-up 1

Remedy l_

i

Converter volt-

age ascillates

during deceiera-!

Check the maximum speed start/
stop waveform when the con-
verter is under full-voltage load

tion condition.
Y
| 250
' j /\—_;
Phase discon- Any phase of input power source
conection is disconnected and PLL is

9 Change acceieration/decsiera-
tionconstax.

2 Change load GD*,_

oRepiacacard SX-iQ! if necessary.

reieased from locking.

Open and close the no-fuse breaker
(power) to check the power.

(4) PHASE LOSS (PHASE DISCONNECTION)

ALS AL4 AL2 ALl
(LED12) (LED13) {(LED14) (LED15)
l o | 1 | o 1

Check to see if the corrresponding alarm LEDs light when the power is turned or.

Causs Check-up Remedy
Any phase is | Check voltage at each phase. Three phases should be cot-
disconnected nected,

Fuse Ft,2 or
3is blow out

Check the cause of blowing out of | Replace the blown out fuse.

fuse {short-cireuiting, for
exampie}.

(58} EXTERNAL EMERGENCY

‘ ALS ALd | A2 ALt
(LED12) | (LED13) | (LED14) | (LED1S)
| o | + | 1 | o |

The corresponding LEDs light when external emergency stop signal is given.
/1 Check the cause of amergency stop and then reset,

N

(6) OVER SPEED

ALS AL4 AL2 AL1
(LED12) | (LED13) | (LED14) | (LED1S)
| o 1 1 1
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The LEDslights as shown above when the motor speed exceeds 115% of the maximum

speed and the over speed detegtor trips.

Cause Check-up Remedy
Improper max. ! Check the settings of SX-101 Correctly set if necessary.
speed setting {P!N? and SX-CPU SW1-7.

Speed detector|Check the encoder sutput Replace the detector.
trouble CPUZcard fHR] ~ CHE7 512 x 1500 .
— AR . H H
(Sheo - crer) 50 12:31Rz
cPUl cord( CH36~ CH 54, at 1600 rpm

L 5~ tHIL
Speed control | Defective cards Replace the card SX-CPU first and
detecting circuit then SX-[01.
trouble

(7) 10C TRIP (INVERTER, CONVERTER)
Converter 10C

ALS AL4 AL2 ALl
{LED12) (LED13) (LED14) {(LED15)
1 0 | 0 | 0
inverter | OC
ALS AL AL2 AL1
(LED12) (LED1J) (LED14) | (LED15)
1 1 0 0

10C trip occurs on the inveter side as well as the converter side, due to overcurrent.
Check the cause of overcurrent,

. main circuit . . . .
It is likely that any“semicanductor element is damaged if IOC trip occurs again when the

iRESE.T button is depressed..

Causs Check-up . Remedy
Power Remove the connection between
transistor is the controller and the motor and
damaged. operate only the controller to see
if the alarm LEDs (10C TRIP)
light or not.

o If LEDs light the power trans- Replace the power transistor.
sistor is defective.

o If LEDs does not light, pro-
ceed with the next step.
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Cause

Check-up

Remedy

To large motor
load

Check the load te the motor.

tighten the load.

Wrong motor
wiring

Check the motor wiring.
Check terminal screws for
lcoseness.

Correct motor wiring if necessary
Tighten loose screw.

Motor winding
layer short-
circuiting or
grounding

Measure the insulation resistance.
If insulation resistance is smaller
than 1 Megohms, the motor is
defective.

Replace defective motor.

Commutation

The scuree voltage should be

Boost the power voltage.

fails at re- larther than 180V at R, S and

generative T phases,

braking, due

to low source

voltage.

Too small Source voltage should be at least | Increase power source capacity.
power source | 180V at acceleratieaddeceleratior

capacity as well as under loaded condition

Jower source
/oltage wave-
form trouble

Qbserve the source voltage wave-

form during acceleration and

deceleration using a synchro-

scope.

‘1. If voltage discontinues
partially ...

Source fre-
quency trouble!

2 If voitage is chopped...

[

/

To be smetier
than 2 ~3%.

Improve waveform.

1. increase the power source
capacity or us8 a cable of
larger size.

2. Remedy semiconductor unit
that causes deformed wave--
form.

Saurce frequency should not
thang8 over £3%.

Improve tie power source.

Current detec-

Inverter CH11~ AGA:

Replace card SX-i01.

tor circuit 10V peak
trouble Converter CH9 ~ AGA:
: 10V peak " .
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(8) CONTROLLER OVER HEAT

(9)

ALB | AL4 | AL2 | ALl
(LED12) i (LED13) | (LED14) {(LED1S)
1] o | o | 1

{cooling fan installed).

Tine alarm LEDs light as shown above when the controller thermal protection works

Cause

Check-up

Remedy

Overloa

d 1. Check motor ioading con-
dition.
2 Check start/stop frequency.

1. Lighten the load.

2. Decrease start/stop

ing fan trouble

frequency.
Ambient tem- | Measure the ambient temperature | If the temperature exceeds 50°C,
perawure is too | around the controller. cooling method shouid be im-
high. proved.
Thyristor cool- | Check the cooling fan operation. | Replace the cooling fan.

UNDER VOLTAGE (VOLTAGE DROP)

ALSB AL4 ALl
(LED12) | (LED13) (LED14) (LED1S)
R l

The LEDs light as shown above, when the input source voltage goes down beiow 170V ~

164V for 15 ms or longer.

" Cause Check-up Remedy
When usual The LEDs light when speed is Increase the power souree
operation can | changed or too large bad is capacity.
resumed after [ e x erted.
resetting. .
When the When the input power source is Replace SX-PW card.
LEDs light normal, the most likely cause is
continuously. | SX-PW card trouble.

Signal level across SX-PW ter-

minals ACDOWN and DCBA is to

be *“H"” level when the control -

cireuit is normal (+3V).

EBCN5217%§:SS N71



{10) OVER VOLTAGE (CONVERTER)

ALB | AL4 AL2 AL1
(L=D12) | (LED13) | (LED14) | (LED1S)
r o0 | v |

The LEDs light when the voitage in the incorporated smoothing capacitor-exceeds the—--

permissible level.

Cause Check-up Remedy
Overicad # the LEDs light during decelera- | Lighten the load. ~
tion of motor, check the load.
GD?_ istoo | If the LEDslight during decsiera- |tighten theload.” =~~~
large. tion of motor, check the load. Ace/DEC time eonstant
ngrease Swa-a 4.5
Converter | Check that voltage across P and N | If the voltage exceeds 250V, or
voitage con- terminals of main circuit capacitor | does not change dependingon .
goiis not in is below DC250V under usual the speed, the cause of the troubie
good condi- operating condition, and if it is defective converter.. ..___.
tion. changes depending on the Repiace SXI01card
¢ —— =
Replace SX-CPU card
Detector cir- | |f the cause of troubie is other Replace SX-101 card,
cuit trouble than described above, trouble
with the detector circuit is’
paossibie.
{11)CPU trouble
ALS AL4 AL2 ALl
(LED¥2) | (LED13) | (LED14) | (LED15)
I 1+ | 1+ | o |
1| 1 | o
R 'R

CPU troubies inciude arithmetic operation efror or logic efror.

Reset and try operation again to see the condition. Card or CPU chip must be replaced

depending on the trouble,
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2. Troubles that do not cause lighting of aslarmLZD

(1) The motor does not run at all though no aiarm LED lights. ..

Cause

Check-up

Remedy

Wrong wiring iCheck the wiring.

or wire dis-
connected.

t

Properiy connect wirer

Unusual power
source Voltage
change

Check that the source voltage is
at 200V 50H2/200 ~ 230V 60Hz

Restore the power source.

.DC source
trouble

Check all output voltages of
SX-PW card using a muiti-meter,

Replace the card if necessary.

Card trouble

Operate SW1-SW2 to “ OFF”
(usually “ON") for “open” mode
and check that the reference sine
wave oecurs when commanded

speed is increased.

SX-101 card T/ N\
CH16-AGB v N
CH15-AGB —
CH14-AGB _bvc

| S

The converter voitage across
terminais P and N should be
DCBOV when the power is
turned on.

When the card is in good condii
tion.

Replace card SX-101 fim and
then SX-CPU.

(2) The motor can run only at low speed, though no alarm LED lights. ..

Cause

Check-up

Remedy

Wrong motor
wiring

Check that motor cable is con=
nected to the output terminails
{U, V, W) of controller in correct
phase sequence.

Change connection if necessary.

Power source

Check that the power source is in

Restore the power source.

trouble good condition at each phase.

improper Check that the motor speed fol- Improve the external-speed com-
speed com- lows the external speed command| mand cireuit.’

mand

(external)
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[

Cause

Check-up

encoder

trouble 1‘ possible.

Speed detector |SetSW1-2t0 “OF
' “open” mode operation is

-—re

" 1@ make sure

Heplaés the encoder ii necessary.

{3) The motor does not run at the commanded speed within a specific speed range. ..

cause | Check-up Remedy
Improper ex- | Check that external speed com- Remedy or improve the externai
termal speed mand can linearly very from OV speed command circuit
command to 10V (CH3-AGA).

{4) Motor torque is not sufficient.

Perform the checking per steps (5}, {6) and (7).
{S) Times taken for start and stop become longer. ..

Cause

Check-up

Remedy

increase load

Check the load.

Lighten the load. o -

(6) Threshold speed signat (UP-TO SPEED) does not output.. .

speed detecto
trouble.

r SX-CPU will not light

Cause Check-up Remedy
Card SX-101 Check that LED7 of SX-CPU Replace card SX-{01.
trouble of out- | lights when acceleration/decsiera-
put circuit tion is compieted. If it lights, tire
trouble cause of trouble will be defective
output circuit
Threshold" LED7 (UP-TO SPEED) of Card SX-CPU trouble. Replace

the card

(7} NC feed is ineffective. ..

The most likely cause of this type of trouble is that the threshold speed detection does

not function properly. Check the relay sequential operation and also perform cheeking

persten (10).

isc.\:—zxfa“,s"-j
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(8 Soeed detection signal does not output ...

(8)

i exceeds the preset speed. If it
lignts, the output circuit is
J defective.

|
:
l

Cause ! Check-up Remedy
Card SX-101 §Check that LEDS of SX-CPU1 i Replace the card SX-101.
troubie llights when the motor speed

Speed detector
circuit trouble

LED5 of SX-CPU2 will not light

Card SX-CPU trouble. Replace
the card.

Zero speed detection signal does not output. ..

Cause

Check-up

Remedy

Trouble with

Check that LED 10 of SX-CPU

Replace relay RA1or card

relay RAT1of |lights at motor speed below sx-tot.
card SX-101 25 rpm or 50 rpm.
If signal does not output even
thouzh LED 10 fights, the most
fikeiy cause of the trouble is
defective relay.
Zero speed If LED10 does not light, the cause | Replace card SX-CPU1or CPU2
d-r cir- of the trouble will be defective
cuit trouble detector cireuit.

(10} Speedrange is not selectable.. .

speed function goes not work properiy.
Perform checking per steps {12} and (13).
(11) Motor speed cannot be accelerated over a certain speed .. ..
Perform checking per step (7).
(12) Vibration/noises are too large. ..

The most likely cause of this type of troulbe is that the speed detect function or zero

Cause

Check-up

Remedy

Converter voit-
age is too high
or low.

Voltage across terminals P and N
should be DCBOV when it is
measured with the motor
stopped after turning on the
power.

Adjust the voitage by turning
VR32 of card SXI01.

If adjustment is impossible,
replace card SX-101.

Too large volt-
age is applied
to the motor.

Voltage at CHBA of SX-101
should be 5.5V when the motor
runs at the maximum speed.

Ad iu'st the voltage by turning
VR24 of card SX-I0!1.
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Cause

Check-up

Remedy

Decreased in-
suiation re-
sistance

Disconnect the power cable con-
nection{R, S, T) and measure
insulation resistance as follows,

using a multimeter (each wire

connected to GND terminals

should be disconnected).

(a) Between entire main circuit
and ground ... At least

20 Megohms

(Terminais: X,, X3, Xsi U, V,
W, MS1, MS2)

Between control circuit COM
and ground. .. At least

20 Megohms (Terminal: OM
of terminal block TB1(Card
101))

Between entire control circuit
and COM of control circuit

.. . At feast 20 Megohms

(b

(e}

if insulation resistance is found
decreased, remedy or replace
deteriorated part

Aator bearing
roubie

Turn the motor by hand to check
that the moter canzazate
smoot hly.

eplace bearings if necessary,

- —

Poor motor Cheek notor mounting screw for | Retighten the screws.
installation looseness,

Motor shaft Check if any traca of strike is Remedy or replace the motor.
runout found on the motor shaft

Unbalanced Check balanes of waveform Adjust balance of current in card
reference sine |observed at CH16,CH15 and SX-101 or replace the card.
waves CH14 ~ AGB of card SX-{01.
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Speed control isusual but orientation (indexing) is out of control ...

i

antation speed
an be
ichieved.

Cause ‘ Check-up Remeay
f
Spindle does : Check the position detecting en-  Replace encoder or magnetic
10t stop at the Evcoder or magnetic sensor for ! Sensor.
sredetermined | function. Replace card SX-CPU if the card
dosition, !Run the motor under only speed |interface is defective.
though ori- ‘control and check position detect-

ing (feedback) function.
SX-CPU2 (in CW rotation)

CH55-DGA 30°
CH54-DGA _H L
CHS3-DGA 0

Mark pulse

SX-CPU1 (in CW rotation)
cH 58'AG'A /\“:‘ov

(I16-6)
\/

— e - —

CHST-AGA

o —

ENCODER ORIENTATION
Check the sw2-8
in SX-CPU2 CARD

Stop position

Mark pulse width is improper.

Replace detector (encoder or

differs de Mark pulse width is not equal to | magnetic sensor).

pending on 5 pulses (FBx4 times). Repiace wi FH- 1024-22-1 -68,

direction of or equivalent,jor replace ROM.

ariefitation. NICON

Hunting occurs [Try to decrease position eontrol | SX-CPUZ SW2-2 ~ 4

when spindle |loop gain. SW2-6~ 7

Stops. (Position control loop gain)
Decrease the oriemtation speed. SwWé

Orientation sped
SX-CPUTSWE-3 ~ 4

SW6

Orientation speed

Stop position
3iff ers depend-
ing on gearing
ratio,

Check gearing ratie setting.
Check setting of DIP switches
SW4-2 ~ 7.

check ROM No.

Change geating ratio setting if
necessary, When gearing ratio
setting is proper, adjust is proper,
adjust position control leep gain
and/or orientation sped

BON—-21735=S5 N/77



Faint servo

STIFFNESS

¢ Check that converter voltage
is about 30V. when the spindle
is indexed.

o Cheeck that inverter current of
SX-101 (CH11~AGA)is A
(about V).

0 Run the motor at low speed to
observe the waveform at
CHE3A and CHE0A.

CW rotation
™ !
/T\'.I"W, CHESA
v Jerov T
'
: | +10v
rS
\ -=CHEDA
10V,

When voltage is improper, repiace
card SX-i01.

When current is improper, replace
card SX-101.

If the waveforms are not as showr
to the rigitt, adjust them by
turning V R 13 of card SX-CPU2

Adjust by turning VR14.
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CHAPTER 8 REPLACEMENT QF PARTS

8.1 Repiacement of each card
{1) Card SX-PW
I£DC voltage is unusual, replace this card.

To replace this card, card SX-I01 should be removed.

{2) Card SX-CPU1
|Replace this card after checking ROM No. DIP switch settings and set pin settings.|

—— P— —— — o . e s - -— -

Adjust magnetic sensor sensitivity (VR4) and orientarion shift (VR3) again.

o — — — - - —— - — - a—— —— p—

{3) Card SX-CPU2
Replace this card after checking ROM No., DIP switch settings and set pin settings.

- - _——— — - —— — — — -

1f indexing (spindle stop) position is problematic, run the motor at low speed and

adjust as follows:

— = .

|
D |
2

CHS8A-AGA ({CH57) . ... VR13 (SX-CPU2)
i \'/}-wv . CH56AAGA(CH54)---- VR14 (SX-CPUL) .
: ] )
M TN
- CHE0A-AGA (CH57) .. .. VR14 (SX- CPU2)
\/I'L"’. ChaSA AGA (CH54) < - VRIT (5X- CPUT)

if the voltages are not adjusted to£10V, turn and set VRf3 and 14 to adjust.
(4) Card SX-101

Repilace this carg after checking set in pin settings.
Note that the connectors for connection to the main circuit is on the back of B

panel.

Usually no adjustment is required when this eard is replace. If large gear sound or speed
ripple occurs, however, perform balance adjustment.
CH16-AGB (U’ phase reference sine wave)
CH15-AGB({*V* phase reference sine wave)
CH14-AG 8 (W’ phase reference sine wave)
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{8} Card SX-AJ1
No trouble will eecur with the parws of this card, except for blower control relays.

If the card is replaced, all variable resistors must be set again.

8.2 Thyristor module and transistor module

1.

Removal of defective module

Disconnect the wires connected to the module, remove the heatsink and then defective

module.

Note that plug-in terminal is used for thyristor moduie gate terminal G, transistor

module base terminal B and emitter terminal E.
Applying the silicon grease to the module

Evenly apply silicon gresse to the reverse surface of the module.

Securing the moduie
Secure each wire With the specified damping torque

Be sure to put a silicon tube to the thyristor module gate terminal, transistor module

base terminal and emitter terminal as they were.

s . - e s

Note: SINCE THYRISTOR AND TRANSISTOR ARE OF SPECIAL SPECIFi-
CATION, ORDER THEM TO US FOR REPLACMENT OR SPARE.

Max. damping | Recommended
Model Screw size torque damping torgue
{kg<m) {kg-cm)

Tyristor TMSSDZ-H | M8x1.0 30 20£2

TMS0DY-H MEx 1.0 30 2022
Transistor QM100DY-H | M5x0.8 patl ?7:2 '

DM200HA-H

DM1500DY-H

Table 6.1 Camping torquelist
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8.3

8.4

Speed detecter and shaft coupling

Referring to Fig. 8.1 “AC spindle motor construction” and Table 8.2 “Parts list”, replace

pares of speed detector and/or shaft coupling as follows:

(1) Remove terminal box cover 5 and disconnect the cables used to connect the motor to
the electrical panel.
Three motor main leads (U, V, W), two cooling fan leads (8U, BV}, overheat detector
leads {(OHS1,0HS2) and plugs of speed detector connecter 4

{2) Remove the terminal box cover with unused wiring hole and loosen two coupling se%
screws 23 (distant at about 90’ from each to other) that secure the motor shaft
to coupling 22  using a hexagon wrench key {M4) passed through the wiring hoie,

(3) Remove four speed detector mounting screws 21 and remove speed detector 24
from coupiing 22 .

{4) Loosen other two coupiing set screws 23 and remove coupling 22 from the shaft.

(8} Replace speed detector 24 and/or coupling 22 .

(8) Assemble in the reverse stepsto the above steps.

Notes: 1. Do not exert farea to protection cover 2 in such a manner that the

flange Of speed detector 24 is mis-aligned with the motor shaft

2. Do not exert forea to the bellows of coupling in sueh a manner that the
bellows are bent or expanded. *

Cooling fan ..

Referring to Fig 8.1 “AC spindle %é'tor construction”, Table 8.2 “Parts list” and Fig. 8.2

“Cooling fan leads”, replace the cooling fan as follows:

(1) Remove terminal box cover 5 and cut four cooling. fan leads 26 that extend for-
ward from the back of the terminai box from the porticn shown in Fig. 7.2.

(2) Remove four cooling fan mounting screws 25 and gird net and remove cooiing fan

1 from protecticn cover 2 .

(3} Instail a new cooling fan and pass cooling fan leads 26 through the hole at the back of
terminal box. ,
Connect four leads (green, white, black and red) to each corresponding lead using crimp
type terminal or by soldering.

{4) Tighten cooling fan mounting screws 25 and install the gird net.

Note: Connected portion of sach cooling fan lead 26-- should be i&&ted by
adhesive t3pe.

.

. - /
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8.5 Bearings
Referring to Fig.8.1 “AC spindle motor construction” and Table 8.2 “’Parts fist” . replace

bearing as follows: , . e

{1) Remove speed detector 24 and coupling 22 as described at para. 8.3. - ——e—r-ee == - s

{2} Remove rour protection cover mourning bolts 6 using a hexagon spanner-and-remove -~ -~ —

protection cover 2 together with cociing fan | from the bracket-9 ~on the

cocunter-ioad side.

Note: Carefully draw out motor main leads (U, V, W} and overheat detector leads
(OHS1, OHS2) from the lead hole of protection cover 2 , _

{3) Remove four bracket mounting beits 8 that secure bracket 9 on-the counter-load
side to frame 14 using a spanner. -

{4} Remove four bearing holder plate mounting screws 7 with screwdriver and disconnect
bearing holder plan 10 from bracket 9 on the counter-load side. ™

(5) Draw out rotor 11 toward the counter-load side and remove stator 12 from the
interior.,

{8) Using a press or bearing remover, remave bearing 18 on the load side and bearing

on the counter-load side are replaee them.

Note: Make sure prelcad spring is located at bracket 15 on the load side, and
bearing hoider piate 10 between bearing 20 on the counter-lcad side
and rotor 11.

(7) To reassembile, fit bracket 9 on the counter-load side to bearing 20 on the counter-
load side, tighten four bearing holder plate mounting screws 7 and properly position
bracket 9 and bearing holder pilate 10 .

(8) Align the motor leads in reference to the lead hole ‘of bracket 9 on the counter-icad
side and insert rotor ¥ 1 attached to bracket O into stator 12 .

Note: Prelcad spring 16 shouildbs inserted between brackst 15 on the load
side and bearing 18 on the load side.
Care should be taken not to damage the coil when the rotor is inserted into
the stator.
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{9) Tighten four bracket mounting bolts 8 on me counter-load and secure bracket 9

to frame 14 .

{10} Tighten four bearing holder plate mounting serews 7 using a screwdriver and secure
bearing holder plate 10 to bracket 9 on the counter-load side.

{11) Remove the sealing agent from the surface where bracket 9 and protection cover

2 arein contact with each other and apply a new oil-resistant seaiing agent there.

While drawing out the leads from the lead hole, securely fit protection cover 2 to
bracket 15 by hand.
Placing cooling fan 1 upward, alternately tighten two (left and right) protection cover
mounting bolts 6.

Tighten one lower protection cover mounting bolt 6 and then upper one.

Note: Since accuracy of installation of protection cover 2 to bracket 9 on
the counter-icad side is largely influential to adequacy of shaft connee-
tion, accurately install protectiaon cover 2 as instructed above.

Itis recommended to ma&e sure runout of motor shaft, and the fitange of
speed detector 24 is within about 0.2 mm (TIR}.

{12) For reassembling of speed detectors 24 and 22, refer to para. 8.3.

G\) / "@i @O .'.l @® @
‘\\ﬁﬁﬂ "

24m

Iy mt———

-

G)\.[ T" ) < . W : /@
1 <\ i @

DR @ : .

[Fig. 8.1 AC spindle motor construction.

N
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Table 8.2 Parts list

Na. | Name ] No.| Name

1 | Cooling fan 15 | 3racket on lcad side -

2 | Protection cover 16 | Preioaa soring e
. 3 | Soeed detector connector mourting plate § 17 | Shaft

4 | Speed detector connector 18 | Bearing on laad side

S!Tmniml box cover

19 | Bracket mounting block on ioad side

6 | Protaction cover mounting boit 20 | Bearing on counter-cad side .
7 | Bearing haider plate mounting scraw 1 21 | Soeed detector mounting screw

8 | Sracket mounting boit on counter<aad sided 22 | Coupling

9 | Srakcet on counter-icad side 23 | Coupling set screw

1Q | Sesring haoider plate 24 | Speed derector { ENCODER)

11 | Rator 25 | Cooling fan mounting screw

12 | Stator 28 | Cooling fan lesds R

13 | Frame cover

14 | Frams

Lsads 1o be cuthere
Caior of leads (green, white, black and red)

Fig. 8.2 Codling fan lsads
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CHAPTER

9 PARTSLIST

AC SPINDLE CONTROLLER & MOTOR (TYPE FR-SX-2}

NOTE: Qortion spars perws A
Optnion spare carts 3
Cption spere pars C . . .

. ... Maintenance soare parts for every two vesrs.
. ... Msintenance spare carts for every five van.
. Maimtenance spare parts far macnine maxer's stock.

g
‘ SPARE PARTS |
! , ‘
EM | DECRIFTION TYPE MAKER |SYMBOL |QTY ioPTioN | NOTE
STAND,
‘ W lAIB c|
==
‘ 5.5 | NFSOCE -
7.5 | BK0-C1572-35-504
Icmcul'r 11 | NF100CB MITSUBISHI| . ; 0 olols
BREAKER 15 | BKOL1S72-37-1004 | ELECTRIC
185 | NFZ25CB ~m--li.
22 | BKO-L1572-39-150A
6.6
2 | THYRISTOR TMIODZ-H gLectric’ | SSRRF |, o lolo|a|OR
15 SCRS-F CONVERTER
16.5 SCRT-F
22
8S5.
TMSEDZ-H
7.5
11 MITSUBISHI| SCRR-R FOR
THYRISTOR - o lo|o]3
3 RISTOR ‘11 24 ELECTRIC | SCRSR 3 CONVERTER
185 SCRT-F
2 : .
5.5 | QM1000DY 3 0 clo!s
7.5 | QM150DY-H 3 0 010!3
11 | oM200HZ-H MITSUBISHI| TRU 8 0 0i0i6
4 1STO FOR INVERTER
TRANS R 15 ELECTRIC| TRV 6 0 lo0jois E
18.5 | QGM1SO0DY-H TRW ) 0 oloie
2= [ ] ciol9
..
6.6 2 ] 0l2]2
7.6 | 400UF C1 2 o _Jol2i2]
1 | 8KO-C1784-HO1 1.2 ] 0o |0(3}3
S . R . NITSUKO 13 4 0 kilals
185 | 14 6 0 0is|s
4700UF 1.5 6 0 EE
BKO-C1784-HQ2 NITICON |
6S | nassIML
7S «
6 | FAN it TOOBISH! | FANL 2. o |2|ol2
18.5 | HSASSEML 2 _
n -




l ’ : SPARE PARTS |

!
"EM [DESCRIPTION Tvre MAKER | SYMBOL | QTY ormon| otz
i STAND.

i w alsic|
B —

X }

2 .|law CHINO ala}1
s |axociseoHo 3 ! °-i
128

1s | IKRG-CIEIG-HO

5.5 | 0.2MHS0A
7.5 | axocra83-H02 S
11 | C.ITMHTSA
BKOC1283-H04 :
u 1 olofs
9 | ACREACTOR [t cHuo act 0
3KO-C1883-HCS

18.5 | 0.085MH1T30A

5.5 | 1MH4EA .
7.5 | 3K0-C1894-H02
11 | IMHEBA
B8KO-CT1894-H04
10 | CCREACTOR T KTV CHUQ L 1 o ajoj1
BRO-C1854-H05
125 | IMHI30A

22 | BRO-CI894.HQ7

MEUZI05K
11 | CAPACITOR 800A NITSUKGO 1

18 | 3KDNA108108

OO W
OClujojuju]w

ojojooje|o

1o | RESISTOR | 1 1] 5MoHM MICRON -

13 | €T : YCSIKAWA| CT 1 8 lolo|r

13.5 | 300/0.05A
22 | BKG-CI1288-H0S

~j
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-

!
ITEM | DESCRIPTION
i

t

[]
!

| sPamePaRTS |

Tvee | MAKER {SYMBOL |QTv | joPTION | NOTE
r * i ! ISTAND, [
KW | } | 1 IAIBIC
! l , i ! ; P
4 SURGE - | sxocigssAom | NiSIN | SK1~§ | 6 iciolg !
; KILLER ! g ‘ AR
| 1s  FILTER - 1 BKOCISIBHOIT | NISIN | b 0o
| AEASAE
’ | L
16 | THERMAL S 1 onpsos TOOKIN  THS1 | lo'ol13
i DETECTOR ‘ i b
' { |
| THERMAL \ ‘
- 3 KIN TH
17 ;Dmma’ xom:‘ OOE TOOKI 52 1 0!0“1
18 | FILTER - | zmBzz02:1 TOK FIL ! lolo}s |
19 [ FUSE ~ | MFEONR-5AS TOYO F1=3 3 loioja]
55
11 | BKDLCI1872-HO2 YAMABISHI
PRINTED ‘s
20 | ctrowIT — SX-PW 1 |3
80ARD 15 | BROC18T2H01 TAMURA
2
2i :::tcux: SX-AJ1 MITSUBISHI 1 001
- ELECTRIC
BOARD
PRINTED
MITSUBISHI
z | arcuit |- |sx401 eLecmie |~ 1
BOARD
PULSE TAMA- |
23 | siGNAL GAWA - 1 o1t
GENERATOR SEIK!
NIHON FOR
24 | cCOUPUNG | = | MS76210402 MINUATURE — ' o| 1 1| PULSE SIGNAL
COUPLING GENERATOR
AKAMATSU
E - |Pe - R MOTOR
s | FAN A-600 eLECTRIC i1 6| 1| 1| FORMOTO
55
63072
BEARING 7.5 NIMON .
. .
28 | (LOAD ! SBKOOR | _ 1 o (0|1 | FOR MOTOR
SIDE) S | oezz NTN TOYO
s BEARING
2
tgsl’
BEARING 15 NIHON
7. | woprosire | ! SEIKO OR 1 o]t |'=.on MOTOR
‘ e © ls NTN TOYO
18.5| H052
2

- -
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CPTION CARD

— .
SPARE PARTS
ITEM BESéﬂIPﬂON { TYPE MAKER SYMB0L ; QTY QPTION NOTE
- , STAND. v
[ W i alslc
MAGNE- ’ l i
SENSCR MITSUBISHI
LPUY - 1 Q glay1
“« GRIENT sx ELECTRIC
pPCS8
e
ENCOOER I
| MITSUB|ISHI
- 1 1
42 CORIENT SX-CPU2 ELECTRIC 0 oja
pC8
1
: -

g ch—zmavs,'—"s 5 N33




