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§1. GENERAL

1.1 Usage of Maintenance Manual

FR-SF series inverters are designed to. drive machine tool
Spindles, and feature quiet operation, Stable and rapid
response, and energy saving.

This Manual mainly describes troubleshooting and maitenance
of FR-SF series inverters,

Safety during maintenance and troubleshooting

The maintenance and troubleshooting should be done with the
following safety consideration:

© The contrel equipment should be started, maintained and
remedied by qualified electrician.

must touch a part of the equipment, he should take of £’
finger ring, wristwatch, necktie pin, and other metaliic
g00ds before ‘starting the work. '

equipment, tools, etc. and to use them safely (no matter
wheter or not the Circuit is grounded).

When a test equipment is applied to a part, component, or
circuit of the equipment, operator should pay attention
not to touch a grounded part. _

In genersal, test equipment should not be grounded.

During test or measurement, it is likely the high voltage
is present between the test equipment and the ground.
When motor is "un during adjustment or remedy, due care
Should be taken in this respect.

wear loosely. Otherwise, wear might be involved into the
running machine.

O While the control equipment is on, P.C. board or card should



1.3

not be loaded or unloaded.

© Immediately after the control equipment is turned off,
the maintenance or remedy should not be startedrimmediately,
but it should be verified that power indicator lamp LED10O
(card SF-CA) is not on, before start the work (about 3
minutes is taken until the lamp goes cut).

Storage

When the equipment is not used, store it in clean and dry
environment.

Note that hﬁmidity and dust enterihg into thq equipment may
adversely hfrect insulétion resistance of the equipment.

When the equipment is left out of operation for any length
of time, the same cautions should be taken.
It is recommended to use a heater to keep the environment

dry.
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2.2 Output characteristics
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Funetion [Appiication Descr corer|Internal para Input;
Pp iption to _%SEtting output
Speed Speed dis- When speed is maxi- - Max,
meter play DCiov
output mam, single-swing output
DCimA meter reads
the maximum value
(full scale) ang
DC1OV is ocutput.
Load Load dis- When load i1s 120% gC3V or
meter play Cl0ov
output, single-
Swing DC1mA meter
reads the maximum
value (full scale)
and DC3V or DCiov
(selectable. stan-
dard: 10V) is out-
put.
Zero -Machine Signal which closes 0 - 1000rpm Contact
ecd | interlock contact, or turns Standara: output
output S50rpm | open-
signal on output transis- emittep
_ Quasi- tput
tor, when motor standard: outp
Speed i3 below the 25rpm
referenced Speed,
Up-to- Answer Signal which tuens Open-
Speed back to NC emitter
output L on output transis- output
signal tor when speed is Open-col-
within *15% of the lector
referenced Speed, output
Speed Signal which turns 1 - 120% of Open-
det . -
o:tggz on output trangis- fax. speed :zt;::r
' tor- when motor Standard: 10%
Open-col-
Speed is below the lector
) referenceq Speed, output
Load Prevention Signal which turns Open-
detect of cuttep emittapr
output sticking °n output transis- output
signal tor when output

- 10 -



Function |Application Description :gﬂu*ﬁg%g;n:tt ?;2' i:ggzi
range
éxceeds 110% of
rated output.
Spindle Spindije Signal which opens Contact
fault fault contact, or turns output
output Open -
signal off output transis- emitter
(alarm) tor, if spindle - output
fault occurs
Spindle Spindlé In case of spindle Open-
Tault fault emitter
content content rault.‘the data output
output indicating the
signat
(alarm) cause is output
‘ (combination of
4 output transistor
statuses),
Torque Signal which turns Open-
limit emitter
output on output transis- output
signal tor while torque
is being limited.
Torque Motor tor- |Torque limit input 0O - 120% of External
limit que is re-~ | signal maximum tor- input
command duced temp- que
input orarily wi
when gear |z ang or, anbut througn Standard: 10%
) 18 limited to half of -
Pt baatd E AT
’ With signal input through
ple TL2 and OT, motor torque is
limited to parameter TLN
{133) setting.
Machine |Verfication "Ready" when SET1 - External
ready that ma- SET2 is closed. input
intput <chine is
ready.
Alarm Reset of Alarm condition is External
reset alarm flag | reset when ARS! - input
input in control -] ARST? is closed.

ler

- 11 =




ected, alarm sig-
nal is not output
in case of emer-
gency stop.

Function Application Description E:fe"ﬁgﬁggpghtiigg" §3€:5€
range ’
Speed re-| Selecetion Digital signal is External
ference of digital : - t
digital/ speed re input when DIG -0A inpu
analog ference is closed, and
f:;:gt signal analog signal is
input when DIC -0a
is opened.
Speed Override Override can be External
override to speed input
input in mito- set within a range
matic from S0% to 120%
operation by external poten-
tiometer,
Override is exert-
ed when DEF - 0D
is closed.’
Emergency Emerpency | Motor is decelera- External
stop stop input
input ted by regeneratj-
ve brake to stop.
Emergency stop
signal is given
when ESP1 - ESp2
is opened.
Alarm Alarm When "ON" is gel- “ON'/"OFF" Contact
sipgnal sipnnl 1s output
output oulput ected, alarm sig- Open~
for emer-}! (ON) or nal is output in egittﬂr
roency not suipat -
stop (OFF) 1n case of emergency output
| case ofl stop.
emergency " " -
stop. When "OFF" is ge)

- 12 -



ra-
Function | Application Description :;e:fer rlnggg;ngjét%?ng é;’g;‘;é
range
Accel./ Accelera- True acceleration 0 - 32767msec Internal
tims con-| cetermtion| OF deceleration Standard: | Setting
stant time con- | time depends on 0.3sec
setting stant

lecad inertia (GD2).




2.4 Composition

o~
2.4.1 Basic composition (standard) ...,.. FR-SF-2-T 3K
A spinedile controlier AC Iplndle_ motor
FR=3F
2/ 20~2m VI.",' X couverter'lnnrter_
NWMHZEIHT
Power .mly-——._“m.g é IM
. Fan motor
CON1 .
) Motor built-in encoder
External nignat CON3 Contenl section »
Motor thermoswitch

2.4,2 Equipped with oriented spindle sto

P function (optional card
SF-OR is used) .... FR-SF=-2-{JK-R

(1) Magnesensor spindle orientation (1 div.) specification

External sipgnnl Control section

Detector sansor .
. Mapnessnsar Spindle

(2) Encoder Spindle orientation (4096 div.) Specification,
equipped with index function

CON
Extermal signat CONg

Control section

Enccder ror spindle
ortentation

Uption card _ 1024P/rey

Externnl signa) SF-0OR

Oriented mpindle rtop
Position commanrt

- 14 -



(3) Z-phase controlied motor built-in encoder multi-point spin-
dle orientation specification, equipped with index function

CONI

CONZ
ExLerna! signal CON3 Control section Z-phase eonti-ol
motor built-in
) encoder
Option card
Externnl signal SF-OR SONAA

Orirnted nplmdie nten
poaition cosmmg

(4) Magnesensor Spindle orientation (1 div.) specification,
equipped with motor speed feedback output

(for spindle speed display/sync. feed signal)

.0

Datector Jensor

Extermnl stsnni CON3 Cm_trul seetion

Magnesenmor Spindle

- 15 -



2.4.3 Controller bus-linked to M300 series cNC ..., FR=S5F~2~I"K-T

Equipperd with high-speed sync. tap/spindle orientation
(optional card SF-TL is used) : ) '

(1) Motor built-in encoder high--speed Sync. tap/magnesensor
spindle orientation (1 div.) specification

CONI

Fxternal mignnl CON) Control section

Option card
SF-TL

To CNIR of MR-8 snrvn CNiA
omplifier 1nnt axis "

CNi1p

Detector Sensor

. Mapnesensor Spindle ]

(2) Encoder hiph-speed synec. tap spindle orientation (4096 div.)
specirlcqtlnn. equipped with index function

Extemal nipnnt Control seection

Tn IR op M-S aervn N
01l Ler TnnE aee CENIA Encoder for spindle

orientation

Option eard
SF-TL

CONAA

To #c

(3) Z=phnse contﬁnlled motor built-in encoder high-speed sync.

tap/multt-point Spindle orientation specification, equipped
with index function

cont Z-phase contral
External aignn) CONY ®motor built-in

Contraol .8ection encoder

Nptinn card
SF=-TL

To CNID of mR.s STPYD ONGA
plifier loat axin

CN1p




2.4.4 Controller bus-linked to M300 Series CNC ... FR-SF-2-{"1K-T

Option ecard SF-TL is used.

Extemnl nignnl Control mection .

To CHIR Ar Mn-3 rervnCN A
mplifter lant axla

Ortton card
SF=TL

C-axis control
encoder

- 17 -



2.5 External wiring
2.5.1 Basic wiring (without option card) - FR-SF-2-["Ik i

Controller Motor

}

“
————)
Stﬂ.ll e —
interface ¢ —
(as‘zu’ D —
S ——
D———
alog speed reference I
stgnal input
=
Z-phase contrel motor
Speed ovepride command . . built-in encoder
input :e :;‘ } Spindle fault output signal
(alarm signal)
a f —-__.....l Zerc speed cutput signal
. ] a [ ———— - -
€ o _____' "Orientation complete signal
hr. .t” . e ———— - ou ut 1 ..l
mey e PHcollect =} Up-to-spesd cutp gn
Alarm reget tnput o
Machine reagy" tmutt | “mr Wiol 3 | Speed detect output signal
" rfun command tngut TR m‘—‘ﬂlt — |
oV .Tun command ing Sr—
* Toroue limte —— ]

COmmAnd {npgt |'|' Spindle fault output signal
Mu-speeq AN 18 iy (alarm signal)
u..ff::.:;"'“"“““ z-—— C0f 17 foeiP—=t  Loag detect outout signal

REAT oftentatian by nes 1 | Speed detect output signai
Spindle orientationy | ] i Up~to-speed cutput signal

commnnd - | BT  Zero speed output signal
noj | =i Torque Limie outprt signal
\ "Orientation ¢ lete*

Spead override :h 4 jer ™~ o : quts.lz signal

Speed reference [ — : .’;.g o § MC| 12 | —— ary

rugtnl.lmlog T} 04 azl — g . . .

Selection I - A4 Sult content outpu

d B J (alarm signal)
MIL 8] e )
Ml = :8 ': Speed meter output
ml o |= Load meter output
|
. AN Speed meter cutput
5
Load meter output

Note *: when the system igs equipped with index function, input
signal TL1 is used for "Cw index", and TL2 for "CCW in-
dex" . '
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2.5.2 Model equipped with oriented spindle stop function

(with option card SF-oR) : 'FR-SF-2-{IK~R
(1) Magnesensor spindle orientation (1div.)
SF=0R
o _‘ l:m..-n»r detect Magnet
PiSR 18 13 =gt \
o 19 13] R H
1 - A
gﬁﬂl”' £ ;
Gciri — £ Sensor
% 2 Spindle
5 |

(2) Encoder spindle orientation (4096d1v.)/indexing function

— e e - —-q Speed dllpl‘yf.yne_
gy Tr(r2- P auh 2
18 = f
Oriented spindle atep ’ tt
position emm ﬂ g - — 1o NG
r 13 13 i‘l: ”
oD [ T
[ i I ] 13 —
-2 - - .'lﬂl Orientats
: rientation encoder
- e N E % e KR8 — detect signal
=Dt ) & e O} 23— J 'y
[oY—am 3 T = ] 2 rey
ot 5 & 8y . ¢ :
oo H e -
L eat
L] s '

(3) Z-phase control motor built-in encoder multi-point
spindle orientation/index function

( : N @me T
on 3
X 1 ep—
nme s Z-phase contrel
rnr =n motor built-in encoqe:
T
T ]
n [} -
| n ’
3T ® ——
-—— . = s e e »f MOEOT detector signal
Optioh card .
‘Sr=QR
Oriented apindle atnp . T Spesd display/sync.
position command = 418 feed signal
e
153 I3 @ Li3» )
==t 8 8
gl — ﬂ ] o 8 g v EEme—— To NC
oo = W 1>
a 2 5
ol gy o H»
) .I-P"D-—. a x 13
————— 14 [N
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(4) Magnesensor spindle orientation (1 div.) with motor speed
feedback output (feor spindle speed display, sync. feed

signal)

-

QPEtton eard
‘SF-0OR"

Speed display/ sync,

feed signai

Se—mreemmssam>» To NC

T 14

-]
x
Magnesensor detect
o signai . Magnet
15 193 g
T ¢
A=
3 g H1 e . Sensor
Detector Spindle

- 20 -
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2.5.3 Model bus-linked to MSOO series CNC, and equipped with
high-gspeed Sync. tap spindle orientation (with option card
SF-TL) FR-SF-2-"i1gK.T - .

(1) Motor built-in encoder high-speed sync. tap magnesensor
fpindle orientation (1 div.,)

oA Speed display/sync,

‘Ta CMIB of Mp-3 oo = feed sign,)
IETVO Amplifien O 12t N
last axis o " =
(=71 § g :: = T N
W19 >
o i = L
E 15 rt= P
1 ]
[ 4
Magnesensar detect
0o o signal Magnet
, fR L [
! 1% 12 ’ [ \
Terminal resiseor Bis iy f 4
, = B s o !
E :# 1 Pt H Sensor
' - I Spindle
S 30 , Detector
f L]
Magnesensor

(2) Fncoder high-speed sync. tap spindle orientation
(4096 div.)/index function

Tl

‘When enhie 1r uaed rop bon-1ine connection te M300, ‘1t must
be ahielded will capye clamps (secured te @rounding plate).
For Inmta)tagim, of the cable, refer to the Standard Speci-

Option earg
Orientation encoder
on
[ R L detect aignal
o
PA
i 10240 /ey
‘To CNLB of MR-5 "
servo llpllfl.tl‘J ]
last axis §
ong =
| I
) Speed display/sync.
;l :-.:;4 == fesd zignal
' G B
| g S
Terminal resigtor| | n H L.l ;. : To He
, g :’ 5 o
4 P "
LT ]
= l

e

- 21 -



w o
o s
e 1l ‘ !
:& .: Z-phase contro]
" e - i [T BOtor butlt-in
% 5 ~Nooder
n o e .
] 1r ‘
S » \I
' Motor detector
signal
Option card &
SF-TL" oma Speed display/sync.
PN 498 3 foed si
*To CM1B of mr-s o 123 ; Tt
Serve smplifier L] 9 > |
last axig ] :: il 2 7 S To NC
- a 3 il
o " -1 5 .
t u ﬁ._ 13—
® D

- 22 -



2.5%.4 Model bus-linked to M300 series CNC

(1) C-axis control magnesensor spindle orientation
(with option card SF-TL) FR-SF-E-E‘.?K_-T

|
|
|
i
|
|
i
|
|
|
|
|
'l
t y_f'-_l_/

sp..d dl.lp.l.y/.m.
™ e Teed gigne)
*To CM1B of MR-S 0 1L23 et
serve smplifier g # T .
< T RIS o NC
last axis a 7 ] -
19 y
ong o« H ]
o ——
[ ] .
, o Magnesensor detect signa)
[ 1

MREABS
il

4
. ! H Senmo
= LA Spindie
Termianl resistor , 5 Detector
l - o C-axis eontrol G:emr < enal
BN » stact sign
m—t e %] 3 H
g3 f {
s ', E C-axis contrel
‘I: A ] encoder
15— ] 13 | wowrsrey
r—0 3 r
J

-
L 4

|
1)

*When cable is uesd for bas-1ine connection te N300, it must
be shielded with cable clamps (secured to grounding plate).
For installation of the cable. refer to the Standard Speci-
fication (W-ADBOI-IB-E).

- - 23 -



2.6 Parts arrangement

FR=SF—2-5.5K~})IK
in board :
F"'" p— o







§3. ADJUSTMENT DURING OPERATION
3.1 Preliminary check
Before turning on the controller, perform the following check:
(1) Is the external wiring in conformity with the relevant
drawings or diagrams?

(2) Are the motor and control equipment grounded properly?

(3) Are all shielding wires terminated properly?

o 1s each shield armour connected to the corresponding
terminal?

© Is each shield armour not locped?

© When a cable is used for bus~line connection to M300,
it should be secured fo the grounding plate with cable
clamps.
It the cable secured to the grounding plate?

(4) Is any component or part not loose?
(3) Is any foreign matter is not involved?

(6) Is there any - damage or defect on each P.C. board.

(7) Are ROM No. in accordance with the order sheets?

- 26 -



3.2 Power feeding

3.2.1 Turning on the power

Immediately after the FR-SF is turned on, see the 7-segment

readout at the center of front panel to check conditions:

(1) For FR-SF linked to M300 series CNC

3$-AC200/220 ON
!

[~ NC power is turned on.
!

| .
)
Initial data com-
| - munication with
(] : NC (momentary
display)
.
; J

)’~¢] Initial data com-
> : )¢ ] munication complete
= Wait for "ready ON"

|
Normal operation
|

NC power is turned orfr.
' !

NC power

- 27 -

| Wait for turning on

> Wait for turning on NC power

Alarm code jis
displayed in
case of failure.



(2) For FR-SF not linked to M300 series CNC

[ 3#F=AC200/220 ON
]

R
)
| Alarm code is displayed
in case or Tailure
- ]
} | ]

)
Normal operation

t .
—————— Power is turned ofr. J

- 28 -



3.3 Status display and parameter Setting

1) Readout and sSwitches

The readout and Switches shown below are located on the
card SF-CA.

"Operation Status", "dia-
gnosis", "eprgr alarm”,
1 2 3 -4 3 6 — ''Parameter setting (1) -
- - (8)" ana "debug" can be
NN 1 Ll Piesisy  9isplayed.
LUTL Qo o O | o g e ‘
* ¢ ° I MODE: Display mode can be
Labressd I DATA ' changed.
. Up: Value displayed in
Sw ] "'_"a.mgf ADDRESS and DATA
) 12 3 ‘ J can be incrementgd.
i r oom o PO Ao doplayed in

can be decremented.

SET: Data set for para-
meter is stored
when this switeh is
pressed.

Located on carg SF-CA

a) There are 12 display modes , hamely, “operation status",
"disgnosis”, “erpor alarm", "“parameter Setting (1) - (g)n

and "debug*”,

b) After turning on the power, "“speed" is displayed in

operation status mode unless alarm occurs,

¢) In case of alarm, alarm code is displayed ip €rror alarm

mode.

d) Display mode can be changed by pressing EEa Switeh,

- 29 -



e) For display mode Sequence and display content, refer to

4.1.2 "Readout display mode sequence".

2) Readout display mode sequence

SARNTIG D).
Qcangzs jind | Ju}si 718] | fefs] ‘

CZRCnifioanaoo T3

Y ENSE BAMNES c—

Disml
.

nnnu lll X : ucaans| ioccases)] .

© Display mode can be selected by pressing IMODE switch.

¢ Display content can be changed in the same display mode

by pressing or sSwitch,

S
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3)

Operation status display 1ist

In operation status mode, codes listed below are display-

ed.
Item Code unit Description
Speed r rpm | Motor speed is displayed.
Reference ~ rpm Commanded reference motor speed is
Speed - displayed.
Postion Pulses | Number of remaining pulses on
droop £ deviation counter.
For pulses (minus) in reverse rota-
tion, all decimal points light.
Load L % Load condition 1s displayed (100%:
30 min. rated output)
4) Diagnosis display 1ist
Item Display Decription
p= =lalnl= Indicates that the controller
Sequence T e is ready for operation.
rldl={al® Indicates that the controller
e SaTe is not ready for operation.

External I/0 signals

External 1/0 signal can be monitored by Seeing status of

corresponding bit. For relationship between each Signal
and bit status, '

refer to the list below.

(e tlolelslalo s o Tl T T 1| e
] 151G O EERE
apty =]l |l | HEEE
i | = |
DU |3 i3 iz g HEHEK
SR HHHaENHHE
' -"E_: ?ﬂ ="llll: ?l.l ::;:
=L G el

)
[A]
o

}




Warning No.

Display _ , Description" B ":

e |

: ' Indicates that parameter i
Warning No. E-F':D..;E ! setting is not acceptable.

o —

=Indicates that emergency
| Stop is exertad.

e e

?

Parameter error No.

\_\ . . Display — 'l Descx_'.:._;.)_tlﬂgn B i
Parameter m  Indicates parameter error
error No. : pr—y o . No.

5) Alarm display mode

Alarm No.
T iy Description ;
Alarm No. BRI 15 . Indicates alarm No. i
i -, ava :

Error alarm display
M
e | M
Vel |
“ S

()

Alarm No. is displayed.
For details of alarm No.,
refer to Appendix 1
"Alarm/warning list",

Concurrent alarms are dig-
Played (ALO - AL9).
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3.3.1 Alarm/warning functions
A;zfm Abbr, Name Description M;?gg2
10 UV [ VOLTAGE DOWN| This alarm occurs if input supply A
volage goes down below the specifi-
ed level, or ir instantaneous power
failure lasting for over 10msec oc-
curs.
12 ME1 MEMORY ERROR | This alarm occurs ir read from, or A
(FAULT) 1 write to internal memory for cone
troller system control does not go
normally (memory is checked when
the controller is turned on).
15 ME2 MEMORY ERROR This alarm occurs ir 2-port memory A
(FAULT) 2 for data communication (when FR-SF
is bus-linked with M300 series cne)
does not function properly. .
17 BE EC BOARD This alarm occurs if any part of A
RROR control card is not in good condi-
tion.
20 |NS1 | NO SIGNAL 1 | This alarm occurs 1f signal from A
(PLG) motor built-in encoder is not at
normal level.
21 NS2 | NO SIGNAL This alarm occurs ir signal from A
(Spind ENC.) .
encoder fop oriented spindle stop ‘
_ is not input, Or not at normal leve}.
22 |Nss | 1c MAC This alarm oceurs ir 1c "MAC 012) of A
012 FAULT control card does not function pro-
perly.,
23 |OSE | SPEED CONTROL| This alarm occurs if difference bet- A
ERROR EXCESS ween true motor Speed and referenced
Speed is excessive,
24 BRT BREAKER TRIP This alarm occurs 1if current exceed- A
ing the Specified limit flows in
the main (power) circuit.

- 33 -



Alarm (Note)
No. |Abbr. Name Description Motion|
25 coc CONVERTER This alarm occurs if current exceed- A

OVERCURRENT | ;= the specified limit flows in
converter,

26 PL | POWER PHASE | This alarm occurs if any one of A

FAILURE three phases or input power supply
falls.

27 CPUE CPU FAULT This alarm occurs if error in arith- A
metic opeartion, due to improper
parameter setting, occurs.

31 0s OVERSPEED This alarm occurs if motor speed A
exceeds 115% of the maximum motor
speed.

32 OC | OVERVOLTAGE, | This alarm occurs if current exceed- A

. INVERTER -
ing the specified limit Tlows in
controller,

33 ov OVERVOLTAGE, [ This alarm occurs if voltage ¢harged A

CONVERTER . in main circuit capacitor goes up,
due to regenerative brake energy,
over the specified limit.
34 DP DATA PARITY This alarm occurs 1f parity check A
CHECK ERROR error occurs in data transmission
between M300 series CNC and FR-SF
‘(when FR-SF is bus-linked with CNC).

35 DE | DATA ERROR This alarm occurs if movement com- A
mand specified by CNC exceeds the
Specified limit (when FR-SF is bus-
linked with CNC).

36 TE | DATA TRANS- | This alarm occurs if data transfer A

FER ERROR
does not go satisfactorily (when
FR-SF is bus-linked with CNC).
37 PE ;QRAMETER This alarm occurs if set parameter A
ROR

value is out of the permissible
range (this check is made when the

- 34 -



A;:fm Abbr. Name Description Mé?ggﬂ
controller is turned on).
45 OHF | CONTROLLER This alarm occurs if ambient temp- A
OVERHEAT . erature is excessively high, or
main (power) circuit semiconduc tor
overheats due to overload or stop
of cooling fan.,
46 OHM MOTOR OVER~ This alarm oceurs if motor overheats A
HEAT due to overload or stop of motor
cooling fan.
s2 oD ERROR This alarm occurs 1if difference A
EXCESS {error) between referenced position
and.true position is excessive in
Position loop control.
S5 EM EMERGENCY This alarm occurs if emergency stop B
SToP signal is given by external signal
source,
56 OA OTHER AXIS This alarm occurs if trouble occurs A
FAULT with other servo control axis (when
FR-SF is bus-linked with CNC).
57 OPE OPTION CARD This alarm occurs if "sync. tap", A
ERROR "C~axis control™ or "index func-
tion® signa; is input while the
system is not equipped with that
function.
EQ | IPF | INSTANTANE- | This warning occurs if input power o
OUS POWER
FAILURE Supply is interrupted or its vol-
tage goes down momentarily.
E4 WPE PARAMETER If parameter Ssetting is not ac- c
. ceptable, this warning occurs.
E7 NCE I NC EMERGENCY This warning occurs if emergency ) B
8top signal is input from CNC
(when FR-SF ig bus~linked with
CNC).
This warning occurs if emergency
. Stop signal is input from external

- 35 .



Alarm
Abbr, _ (Note)
No. bbr Name Description Motion

signal source (when external emer-
ency signal is acceptable .,.....
parameter #42 BSL has been set.

Note: If protective function listed above is activated,
Alarm No. is displayed by 7-segment readout and the
following occurs.

Motion A ..... Controller base current is shut off, main
(power) circuit contactor opens and the motor
stops after coasting.

Fault signal contact FA-FC opens.

Motion B ..... Motor is decelerated by regenerative brake and
stops., After motor stops, base current is
interrupted.

In this case, whether fault signal contact
FA-FC opens or not depends on parameter set-
ting.

Motion C ..., Only warning is displayed (operation can be
continued).

- 36 -
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3.4 NC display

Since display (format, content, etc.) -and setting method
differs from NC to NC, refer to the instruction manual
of your NC system.

Typical examples of NC display are described here,

Status display

For status display, [SPINDLE MONITOR] of DIAGNOSIS screen is

used. For use or

(’Flsrtunnz MONITOR]) DIACNOSES z.z/éﬁ‘\
this display func- anTn 0.0
tion, FR-SF should broor 123456
NOTOR SPeEn &000
be bus-linked with FOTOR LOAD »
: BPINDLE ALARNM 12 01
NC system. - P
. 1
Tt L stetetel
R 1leotioe
SUTUT’ L totototo
. R eetioont
& ,ﬁu_-n ':::-ul-m"-'ulj
Display . Deseription
GAIN Position control loop gain is displayed.
When position control loop is not used, "O" ig
displayed.

The standard positiqn conirol loop gain is,

Motor speed (rad/s) - 10
Response delay irad?sf

DROOP Error in true spindle angle from referenced
spindle angle is called "droop".

Droop is expressed in number of pulses,

When position control loop is not used, O™ {g
displayed.
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Display

Description

MOTOR SPEED

True motor speed is displayed in rpm.

MOTOR LOAD

Load is displayed in ratio(%) to motor rated out-

put (capacity).

The output rated for 30 min. is 100%.
Range of display is from O to 120%.

SPINDLE ALARM

If fault occurs with spindle amplifier, alarm
is displayed with code No. {(current alarm and

Previous alarm are displayed).

For alarm contents, refer to Appendix 2.

CONTROL INPUT

Signal input to spindle amplifier is displayed

by bit. ’ :
CONTROL INFUT 1 CONTROL INPUT L
T 6 5.4 3 2 1 007 6.5 4 3 2 1 0
$ £l Bpigcii
3 g A - %% 3z
s - -8 2z = -~ & 9
5 P s s sl
: : £ g
00 ioeArQ 0 : ;: s
01 iczamg | s -
10 :ozarg o ]
11 sczang |
CONTROL QUTPUT | Signal output from spindle amplifier is display-

ed by bit.

CONTROL OUTPUT H CONTROL OUTPUT L
70_5433107‘5432!0
P KRR
=.§E§§:§E§§
g opp fheig
- P E| s8¢ =z
g £ 8 E‘g“ 53

3

£

s
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Appendix 1 Spindle alarm list

No. Content No Content

10 Voltage down rne 40 TR=-TK untt switching railure

11 41 FR-TX unit communication failure NR
12 | Memory rault 3 AR| 42 NR
13 External cleock fault 43 NR
M “ NR
15 Memory fauit 2 MRl & Controller overheat NR
16 46 | motor overheat NR
17 Card foult ] 47 NR
20 | %o signat 1 (rug) r{ s NR
21 Ho signal 2 (Spindle ENC) | si NR
2 IC MACD12 foylt Mmi s Error excess NR
<] Speed control error excess Nl s ' NR
£ | Breaker trip/misn clrcuit fault |PR]| 84 NER
. Converter overcurrent/brake fauit m ss NR,
F- Fawer phnre Catlure PR 58 Other axis fault NR
7 CcrY tanit s7 Option card error NR
20 . B lnltmtw power “uu::rn.ln -
31 | Overspeed "l & -
2 Inverter overcurrent/overcurrent ml B2

a3 Overvol tage R B8

M Data parity check error m [} Parsmster error warning .
-] Datn fault m ’

] Dats tranarer tault M| B

7 Paromnter error m Er NC emsrgency stop

PR: Reset by turning off power Supply of NC

AR: Reset by turning orf Power supply of spindile amplifier
NR: NC reset

*: "Servo OFF" does not occur.
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3.5 Parameter setting

Parameters can be set throu

SF-CA

(Wwhen the controller SR-SF is bus-
& part of parameters can be set by

of FR-SF.

'3.5.1 Parameter Setting

1) Layout or readeut and Switches

[

L

0o

THEREE

b

L (o

Al

Lavressd o DATA

upr bOWN

SET

Located on card SF-CA

- 40 -

Digpia
aplay

s 4

i
]

gh the readout ana Switches of card

iinked with M300 series CNC,
the NC display unit.)

7-segmgnt readout

(MODE:
up:

‘DOWN:

[ SET:

Display mode can be
changed.

Value displayed in
ADDRESS and DATA
can be incremented.
Value displayed in
ADDRESS and DATA
can be decremented.

Data set for para-
meter is stored
when this Switch ig
pressed.



2} Parameter setting

- To speecify parameter, set "SET1" and "SET2" (machine ready

for operatioen) to “OFF",

Turn on the
power

o Unless alarm occurs, speed e — S ———
is displayed in operation ADD DATA

Status mode by the readout
(Fig. 1).

Fig. 1 SPEED display

|

Select mode.

© Mode changes step by step
when B Sswitch is pressed.

-
a
A am,

Ex.: When E switech 1s
Pressed 3 times suc- e ——_——

e
L

——

cessively, display ADD DATA
mode changes from op=- ’

eration status mode ‘ -
(Fig. 1) to parameter (1)

mode (Fig. 2). Fig. 2

Select address.

O Address can be selected by
pressing @ and/or E

switches, .-‘ -v‘

When address is Selected, ( -"

the data at that adaress 1s | bf] =

displayed. _ - ID 5 BA'I‘A

Ex.: When @ Switch is pres-
sed while display is as
shown in Fig. 2, pgg ap-
pears, Fig. 3
Another one touch of
switch causes display of
83 (Fig. 3).

When E switch s pres-
sed while display is as
shown in Fig. 3, g¢ ap-
pears. .

Another one touch of

switch, causes display or
81 (Fig. 2). .
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|

Data rewrite

o To rewrite previously set
data, press switch.

IWhen the switch is pressed,

LEDs ADD flickers indicat-
ing that data can be rewrit-
ten.

0 Set desired _data by pressing
and/or B switches.

Value can incremented by
pressing switch, and de-
cremented DY pressing
switch.

Value changes continuously
while switch is held down.-

o When switch 1s pressed
© again, newly set data is
stored.

After the switch is pressed,
'LEDs ADD light continuocusly.

Data set completed

o Press@ switch and reset the FR-SE (or turn off and
then on the power).

Now data setting has been completed.
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Parameter table

" selection

i
3.

1ntertace ‘with NC used.

0: DIOC (specification is
same as that of FR-
SE).

2: Linked to M300 series CNC
through 2-port bus

- e —————— e m

——

e Setting range
# ! Parameter Description , (unit)
! ;
01! NOX Motor type Setting depends on motor spe- | Decimal
‘ i -
! cification. | motation
: I
: O0: Standard/quasi-standard
specification
l: Wide range. output speci-
| fication
f 2: Other special specifica-
; tion
. s emmds ey —— [ — —— e . L eme - —-- — e em s ame
02 MLsS Motor selec- !Motor constant can be select- - Decimal ;
tion i ed (ranging from "O" to we3w)  notatior E
! for motor used. :
1 :
- {Refer to "Motor Parameter :
; listv,) i
j— . - mE e e — v - e N e S e [ —— _.-_'”--—.—.-——-u.—-—- -l
03 PLG Position + Setting depends on number of Decimal
t;;z encoder fpulses, specific to encoder ) notation
: used. :
O: 1024 pulses (encoder ori- !
ent tapper-
f less) '
! 1: 90,000 pulses (for C-axis |
. control) i
04. MOD ' External in- Setting depends on type of i Decimal
. terface mode notation




Setting range

# Parameter Description (unit)

05 |DSR Speed refer- Setting depends on input speed Decimal
E;:: signal | . rerence signal type. notation

!his parameter is valid when
#04 MOD is set to "Ov.

0: 12-bit binary

1: Signed 12-bit binary

2: BCD (2 digits)

3: BCD (3 digits)
When signal is analog, either
"O" or "in is selected.

For digital signal, one is sel-
ected from “O" - n3w

06 |mon Output moni-|Setting depends on type of meter | Decimal
::;ASE1Q?- output {analog voltage) from notation

card SF-CA.
0: Load meter
1: Torque meter
Standard setting: ©

07 |o1sL Not used Set "O".

08 |oa2sL Not used Set "o,

09 |IisSL Auxiliary TL1/TL2 input functions are Decimal
input selec- set notation
tion *

0: Torque control input
1: Index input

OA |I2sL Not used Set "Q".

OB [voP Speed rar- Offset is set when analog- speed Signed deci-
erence off- mal nota-
set reference signal is used. tion

Standard setting: © (=999 <+999)

oC |VON Not used -Set "O“.
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Setting range

/ # Parameter Description (unit)
oD | VGP Spéed refer- |Gain for speed reference signal Decimal
ence signal is set = notation
gain ) (05 £1150)
Actual speed reference is pro-
duct obtained by multiplying
speed reference signal from ex-
ternal signal source by this
setting (1 multiplier = 1000).
Standard setting: 1000
OE | VGN- Not used Set “Ov,
OF |CSN2 ’nd cushion | Not used Set "“O", Decimal
time constant notation
10 | DTYP Data type Whether data of parameters #11 - Decimal
#20 are valid or invalid depends | Notation
on this setting.
0: Invalid
1l;: Valid
When "1" 1g selected, data set
for parameters #11 - #20 become
valid for input signal to con-
nector CONC of card SF-OR.
For details, refer to Specifica-
tion "BNP-AOBO1-22",
11 |DpTO1 |Data 1 These data are valid when "1" Degir:itl
12 1 PTOZ |Data 2 ' notation
13 | DTO3 |Date 3 is set for #10 parameter (data
14 | DTO4 |pata 4 type).
15 | DTOS Data S
16 | DTOB Data & Speed reference signal selected
17 1 DTO7 Data 7 by speed select signal is set
18 | DTO8 [pata 8 for each data.
19 | DTOS Data 9 d
1A | DT10 Data 10 Data is set in terms of motor
1B | DT11 Data 11 spe t
1¢ |pT12 |pata 12 peed within the range up to .
the motor maximum speed set by
#31 TSP, .
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Setting range

# Parameter Description (unit)

1D | DT13 Not used Set "O".

l1E {DT14 Not used Set "Ov,

1F | DT15 ‘Not used Set "o,

20 | DT16 Not used Set "o»,

21 | PG1 Spindle ori- | Encoder spindle orientation: Encoder |Magne-
entation ist sensor
deceleration Angle from which creep speed
point starts is set.

Standard setting: 180 0~ 359 |0- 500
ms
Magnesensor spindle orientation: deg-
Time taken for start of creep
Speed after passing over line-
ar zone is set.
Standard setting: 133

22 | PG2 Spindle ori- | Angle at which creep speed for 0-40
entation 2nd deg.
deceleration -spindle orientation starts is
point set.

Standard setting: 20

23 | PGC Sync. tap Spindle position loop gain dur- 1-?1? /)
C-axis con- l1/4rad/s
trol positiopning sync. tap C-axis control is [0.01 - 999.99
loop gain set, (rad/s)
e . for parameter

Standard setting: 40 on NC display
(NC display standard set-
ting: 10.00)

24 | 2Rz Spindle Positioning range within which |Encoder | Magne-
orientation "orientation complete" signal is L3
in-position ) 15760 |1 -512
range output is set. (1/16 (1/16

. Standard settings: deg.)| deg.)

Encoder type oriented
spindle stop

Mangnesensor type ori-
ented spindle stop .... 80

(NC display standard set-
ting: 1.00)

16

For parameter

on NC display
0-3% {0~
deg. deg.
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Setting range
# Parameter Descripti?n (unit)
* | 25 ] osp Spindle ori- | Speed at which spindle is ori- [0 - 1000rpm
entation
speed ented is set,
Standard setting: 220
*| 26 | csp Creep speed | Créep speed is set. 0 - 1000rpm
Standard setting: 20
. Position i ‘ Encoder | Magne—
shift sensor
o MMa MK N _ -
_S%j o iriiStop position is set |[©-9095 15;:60
Y P naabers within 360 deg. with
increment of 360/4096.
FSEHSEH: Stop position is
set within range from
=S deg. to +5deg. with
increment 10/1024
(2048 for O deg.).
Standard set-
ting: 2048
*1 28 | BRC Not used Set "o".
+ 129 Not used Set "O©.
2A Not used Set "“o»,
2B Not used Set "on,
2C Not used . Set "o",
2D Not used Set »O%,
2E Not used Set "ov,
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No.| Parameter Description %gggé“g
(unit)
2F |ORS1| Oriented Hexadeci-
spindle rfejofcjefajofsf7]s|sfafaT2]1T0]| mai no-
stop con= | |ortented Oriented 2| w serece tation
trol 1 || opiodle geem| i e tl cam
L1 1 i 1 1 i1 -~ Lt i
A-nit 4-bit rJ"_,,u '
i combination combination combination
0 : 0.6(folds)0 : 0.6(go1ds) 0 :Dolav/ 0 .9.55 (red/s)
1 :0.7 I :0.7 1 :P1 1_:0.1
2:08 2:08 2:165
3 :09 1:0.9 322
4 : 1 4 : 1 4 : 2.5
S :1.2 $:1.2 5 :33
6 :1.4 .:1.4_ 6 : 2.8
7:16 7:1.6 7 ;4.4
8 :1.8 8 :1.8 8 : 4.9
: 2 9 : 2 9 :55
A: 2.2 A 2.2 A : 605
B:24 B:24 B: 6.6
C:28¢ C:28 C : 7.5
D:23 D:2s8 D:7.7
£: 3 e: 3 E:8.35
F:32 r:3.2 F:88

Asugnm sstting: 7701

Note: Parameter marked with * is set on the NC side when FR-SF
is bus-linked to M300 series CNC.

- 48 -



No.| Parameter Description ?gﬁténg
, {unit)
30 |ORS2 |Oriented - Hexadeci~
spindle iFlefo]cTs r]elsfa]a]zT1To mal
stop con- AN 1 “="| | notation
trol 2 a3 !g -
. & E i
d i | Pt 1 1 1 ]
2-bit '
0: (¢)directien combination
1: {-)direction 0: PRE
0 o 1: Cw
B L 1 ti
1 ) mt on 2: CCw
¢ {-} direction 3: Prohtbited
0: Clomed eRE ....t's.-o
1: Semi-zlomed :: rzma:u’
0: Faint excitation Normally :.":'“_
I: Intense excitation
0: () direction
1: (.)direction
0: (v) direstion
1: (-) erreceion
Standard setting: 0
Note: Parameter marked with * is set on the N

C side when Fﬁst
is bus-linked to M300 series CNC.

S [——— iy
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Setting range

# Parameter Description (unit)
31| TSP Motor maxi- The maximum speed of motor de- 1 -~ 3276 (10rpm)
mum speed pends on this setting. 10 - 32760( rpm)
' for parameter
setting on
NC display
32| zsp Zero speed Speed at which "zero speed” is 1 - 1000( rpm)
output is set.
Standard setting: SO
33| CSN Acceleration| Time for acceleration to refer- |2 - 3276(10msec)
time con-
stant enced speed from zero speed is 20 - 32761 msec)
set (invalid for position loop for parameter
setting on
control). NC display
Standard setting: 30
(300 for parameter setting
on NC display)
34| spt Speed detec~| Speed at which "speed detect"” 0O - 100(%)
tion ratio. signal is output is set in terms
of percentage to motor maximum
Speed.
Standard setting: 10
35| TLM Torque Torque limit is set in terms of |0 -~ 120(%)
limit percentage for torque limit
signal TL2 (TLH).
Standard setting: 10
36 | VKP Speed loop Proportiocnal gain is set for 0 -1000
::::ortional speed control loop. (rad/s)

The larger the setting (100 -
150), the faster is the re-
sponse, but the larger is the
noise and vibration.

Standard setting: 63
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Setting range

# Parameter Description (unit)

37 | VKI Speed loop Integral gain is set for ‘speed 0 - 1000 i
integral (1/10rad/s)
gain control loop.

It should be set so that its
ratio to proportional gain VKP
is almost constant.
Standard setting: 60
38 | TYP Position - Setting 1s made for transition Decimal no-
" "
t;;z ‘1IN from “speed loop" to “nosition tation
loop™.
O: Position control loop "IN"
after spindle orientation
1: Position control loop "IN"
at the time control loop
mode is switched
Set "0" when initialization
(home return) is required,
otherwise get "1v,
Standard setting: O
For C-axis control,
O: Initialization by means of
encoder -
I: Initialization by means of
dog

39 | GRA1 Number of Number of gear teeth for gear 00|1 - 7FFF(HEX)
gear teeth is converted into hexadecimal For NC dis-
on spindle play, its
side value, and set. range is 1 -

3A | GRA2 Number of gear teeth for gear 01| 32767 (deci-

i ted into hexadecimal |T&l) and con-

value, and set. hexadecimal
value is not

3B | GRA3 Number of gear teeth for gear 10| required.

Gear ratio

is coqverted into hexadecimal is set with

value, and set. gear teeth on
spindle side,
and gear
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Setting range

# Parameter Description (unit)
3C | GRA4 Number of gear teeth for gear ll|teeth on
is converted into hexadecimal motor side.
value, and set. Apinie npens o
) Spiwite llll.. l“'l'“l"“:h
Wnter slee gear rnt-h
{empL - 4y
= Motor aprag
3D | GRB1 Number of Number of gear teeth for gear 00|l - 7FFF(HEX)
gear teeth is converted into hexadecimal For NC dis-
on motor play, its
side value, and set, range is 1 -
) ) 32767 (deci-
3E | GRB2 Number of gear teeth for gear 01 mal) and con-
is converted intec hexadecimal version into
hexadecimal
. value, and set. . value is not
required.
3F | GRB3 Number of gear teeth tor_gear 10 Gear ratio is
18 converted into hexadecimal set with )
gear teeth on
value, and set. single side,
and gear
40 | GRB4 Number of gear teeth for gear 11 teeth on
is converted into hexadecimal motor side,
value + and set. fAninile apeen g
Epimwile nide m:r..t—:ru
41 )| osL | Spindie Type of spindle orientation is || mwnwss s
orientation set - Wator mpaed
type * .
4] | OSL Spindle Type of spindle orientation is Hexadecimal
orientation set ) notation
type :

0: Motor built-in encoder
1: Encoder
2: Magnesensor

Note: Parameter marked with * {5 se

FR-SF is bus-linked to M300 series CNC.
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Setting

0: tvwmire
l: Talle

- 02 Lond aster eusput tOv

1:\0em mever suwut v

ShAMAlL. BC seee

No.| Parameter Description ange
{un t)
42| BSK |Bit Hexadeci-
" assign- FIBID:: Blajolslrfe]sT4 ]l =1 |mal no-
- ment ﬁ! . ; h f; % tation
-f! hgl 3* e j2n |ig
[ —-— Sy [y —
|' TAI.I“ cods output
in onee of entarmal
”ryg.
Se0ed retorewes Lt 0: -“: .
0: deen emavrer 1: Sut outpue
1: %eon collevmsr
Podition sommang, arisnted spinile swmg
0; osen emaeer : -
1: deem eslleeser 0: tewmsse
1: varta

Note: Parameter marked
FR-SF is bus-<link
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Setting range

# Parameter
Description (unit)
43 Not used Set "Qn,
44 | CPI Position Valid when "1" is set for bit 8| Hexadecimal
control loop, notation

Kp, Kimulti-
plication

#45 CwT.

Kr/Ki1 multiplication which dif-
fers from that for oriented
spindle stop is set for sync.
tap and C-axis control.

Kp/K, multiplication can be set
within range from 1/16 to 15
(folds)(xi = 1OH(15D)).

rieisicinfaleje

tJalslefaTaf]e
™ -‘n“:.nmn‘- for ™) -:l.u.nnu-n'rur'

" ewmtrnl lonp

With larger multiplication, re-
sponse Lo impact load becomes
faster, but gearing sound be-

comes larger.

It is recommended to be set
within range from xi1 to x2
(IOIOH - 2020H).‘

Usually same multiplication is
applied to Kp and K:.

Setting exam-
ple:

To set Kp and
K[ to x1-5'

18 18H
CPU = 1 ﬁ-
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Setting range

Parameter Description (unit)
45f CWT Kp, Ki, = r t[nlelo‘lali wlrfslsTolatzlige Hexade_cimal
setting for {2 2nisetre notation
position 215-'.'1'";-.
.loop control
Valid/inva- l
lid 5 hlt combination
For position 0:0.55 10:9.4
trol 1
control 100P 11 1L:10.0
- Delay/ . .
0 i dvence 2:1.65 12:10.55
1:p1 3:2.2 13:11.10
#44/445 paremeter 4:2.75 1:11.65
setiing, valjdity 5:3.3  15:12.2
0: Invalid 6:3.85 16:12.8
r:: Kp, I; ;M.ZF 7:4.4 17:13.25
VAluea pa
are sslected y #2F ons1 8:4.95 13:13.9
1: valid 9:5.5 19:14.45
[ 4 . Sy, - =
values’ st Ind A:6.05 1A:15.05
#44/445 are selected. B:6.6 1tB:15.6
- C:7.15 1C:16.15
P:7.7 1b:16.75
E:8.25 1E:17.3
F:8.85 IF:171.85
4851, Not used Set vOv,
47 Not used Set "Ov,
48 Not used - Set won,
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Setting range
# Parameter Description | (unit)
49 | GAHL Auxiliary If number of teeth on spindle % - 7FFF
number of hexadeci-~
4A | can2 gear teeth side is out of normal setting mal nota—
- on spindle range of gear teeth parameter tion)
4B | GAH3 |side (GRAL - 4, GR1 - 4), it is set
4C | GAHA with this parameter.
4D | GBH1 Number of .
gear teeth = ¥ x Y
4E | GBH2 Auxiliary . s
number of where, X: Ng::ate:g:ber of
4F 1 GBH3 gear teeth 8
on moter Y: AuxXiliary number of
SO | GBH4 side gear teeth
“Auxiliary number of gear teeth"
is set for semi-closed loop
sygtem where accurate gear ratio
must be set,
In the case of full-closed loop
. aystem, approximate number of
gear teeth is set for X, and "o
is set for Y.
Parameters GAHl - GAH4 and GBH1
- GBH4 corresponid to GRA1 - GRA4
+ and GRB1 - GRB4 respectively.
59 | SVSP |Servo shift | Spindle speed at which control 10 - 200(rpm)
Speed loop mode is changed from Speed
loop to position mode is set.
Standard setting: 40

- 56 -




Parameter

Description

|Setting range

(unit)
SA | PDT Home return Point at which speed is decel- 1 - 2000
deceleration| . ..ieq to stop for home return (pulses)
point
is set.
If overrun occurs at stop of
motor, setting should be in-
creased.
Standard setting: 88
SB| IPOS | Position Range within which "in-position"|Hexadecimal
loo notation
in-gosition signal is ogtput in positioning
range control is set.
Standard setting:
Tap LA 10
C axis .... 3E8B°
P
5C | PZSF zoeﬁ-iotion 1°°p Amount of shift of zero return Tapper- C axis
L shiftrflow : less
position from Z phase, when loop
Sb | bzsp 5233t53“1°°9 mode is changed from speed loop |0 - FFF|S7E40
H (hign byte) | to position loop is set.
SE | DCSN Dual cushion| This is set to apply cushion to |Decimal no-
speed change. tation
0: Invalid
1: valid
It is set to surpress gear
sound.
Standard setting: 1
5F { PYX Excitation Excitation ratio 1s set. ]
ratio To reduce gear sound, setting
is decreased.
To enhance impact lcad response,
setting is increased.
Standard setting: O
0:50%. 1:25% 2:75% 3:100%
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Setting range

|

# Parameter ‘Description (unit)
Clj oM1 PGl multi- |[Multiplication of #21 PGl (1st de- 1/16 - 15
cz plication celeration point) can be set for times
for each (x16)
gear each gear.
F 87 o)
Cl1 Gear Q1 Gear ©O
. F 87 0
c2 Gear 11 Gear 10 !
i
leH (16p) is for 1 fold. : ;
When deceleration point in orient- -,
ed spindle stop operation-must be ;
changed, this parameter is set. f
When "O" is set, multiplication §
is one fold. ?
23l oMm2 PG2 multi-  Multiplication of #22 PG2 (2nd { 1/16 - 15
~al plication ! - i times
:4 for each !deceleration point) can be set for .
gear each gear. {x16)

F 8 7 )

C3 !Gear 01 | Gear 0O
f F 8 7 0
C4 !Gear 11 Gear 16_]

104 (16p) is for 1 fold.

When decleration point in orient-
ed spindle stop operation must be
changed, this parameter is set.
iWhen "0" is set, multiplication
is one fold.
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APPENDIX 2

Motor parameter list

Dﬁ:“ Motor type "":::.:" _"zfﬁ ‘Motor type "':;::d"“'
0 | Joo/omosiome 1-572.2k| 60 ™) 1.6/2.2k | 6000
! | Veoo/soo0/1o00 2.23.7x| 6000 n mm 2.2/3.7| 6000
2 _fs_:’g&;;!‘_,g@m 3.4/5.5«] 6000 3 E@%MJ.WS.SIW 6000
3 | Soo/isoymgo 5-57.5k| 000 3 | |eo/sso/ewn 5-5/7-5k| 000
. M 5.5/9.0ke[ 6000 %

5 fs&zgum 7.5/1.0w| 6000 ¥ | l1so/3450/600p 7-5/11-0kw | 6000
6 ?ﬁ;ﬂmu.ms.o&- 6000 38 :,’j"s‘%@m 11.0/15.0ke | 6000
7__| 1500/4500/6000 15-0/18.5ke | 6000 » ﬂ;'!ti'@ﬂm 15.0/18.5k¢ | 6000
$ | is00/4500/6000 18-5/2.0k | som0 4 | isoratsorason 10-5/22.0ks | 000
9 Zééu’/_i;;o 0/26.0ke] 6000 4l ‘.’f’m'-’;;:;mm 22.0/25.0e | 6000

10 | oes  20/N.0ke| 6000 @ | o0 2.0/ 0he | G000
T 3 ‘,’_‘l’_;g’zz'g_mﬂ 30.0/37.0ks | 6000
12 “ %&m 37.0/45.0ke| 6000
13 45
M a6
15 P
16 [Ssan on %o 0 1.5/2.2| 10000 )

17 ke 1 2.2/3.7kw| 10000 49  |Seme as ¥o. 33 2.2/3.7kw| 10000
1. |k 2 3.2/5.50 | 10000 0 |Mo. M '3.9/5.5kw| 10000
19 [n 3 5.8/7.5k | 10000 s1 | 35 5.5/7.5ke| 10000
2 |k 4 5.5/9.0ke | 10000 2
21 M. s 7.5/11.0ks | 10000 53 E:"‘;-'," 7.8/11.0ke | 10000
2 [k 6 11.0/15.0ke | 10000 M [N 38 11.0/15,0ke | 10000

o~ T P 15.0/18.5kw | 10000 5 (% 3 15.0/18.5kv | 10000

T PN 18.5/22.0hs | 10000 % M. 40 18.5/22.0ke | 10000
5 Ik 9 22.0/26.0ke | 10000 57 | 41 22.0/26.0kw | 10000
% |k 10 22.0/20.0ke [ 10000 S8 M. 42 22.0/30.0kw | 10000

K 8 Mo 43 20.0/37.00w | 10000
0 % 44 37.0/45.0ke | 10000
20 sl
2 62
3 63

Note: For motor having maximum speed ranging from 600l1rpm to

10000rpm,
Speed.
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3.5.2 Parameter setting

When [SPINDLE PARAMETER] of MACHINE PARAMETER screen is

selected, parameters

pmum M=pARAM ], 1/ 2)
are displayed. t 3
1 simt} 013 stap 1 527
There are two groups of § g 40783 :; g 2840
spindle parameters; one ; -““; 3}? sminl ‘ 1
1s those used on NC side, ; lg 4333:: :
. . 8 4 020
and the other is those 9 ssift } 0 21 sor 0
1 sgear
sent to FR-SF when FR-SF l? ; 3% 0
12 4 0
is bus-linked-with NC.
$( D pava( )
(1) Parameters used on N | .;[M | wew )

NC side

Spindle parameter list (1/2)

Setting range
# Parameter Description (unit)

1 |slimt 1 | Speed For GEAR 00) spindle speed

2 2 [ 1imit GEAR 01| with motor at

3 3 GEAR 10 maximum speed

4 4 GEAR 11) 1is set. O - 99999(rpm)
S {smax 1 | Max. For GEAR 00] maximum spindle

6 2 | speed GEAR 01| speed is set.

7 3 GEAR 10} Slimt 2 Smax

8 4 GEAR 11 | _

S |=sift 1| Shift | For GEAR 00) spindle speed

10 2 | Speed GEAR O1 |  for gear shift |0 - 32767(rpm)
11 3 GEAR 10 is set.

12 4 GEAR 11 |

13 |stap 1| Tap For GEAR 00 ) maximum spindle

14 ‘2 | speed GEAR O1 | speed during O - 99999(rpm)
15 3 GEAR 10 tap cycle is

16 4 GEAR 11 | get.
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Setting range

# | Parameter Description ' " (unit)
17 | smini Min. Minimum spindle speed is set.
Speed Spindle runs at this speed 0 - 32767(rpm)
even when speed specified by
S5 command is lower than this
speed.
21 | sori
22 | sgear Encoder| Gear ratio between spindle gear  0:1/1
' g::fo and encoder gear is set 1:1/2
. 2:1/4
3:1/8
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(2) Parameters sent to FR-SF

These parameters are o weci m—raran 7. 2/ 2|
M .
sent from NC to FR- 1 PG 133 13 25 GRA1 100
, 2PG2 2014 26 2 100
SF when FR-SF is bus- 3 ;?g l?_g :: ORS1 §601 27 3 :gg
4 . ORS2 0 28
linked with NC. § OSP 220 17 TSP 4500 29 GRB1 100
; 6CSP 201825P s030 2 100
Although FR~SF has 7 PST 2048 19 CSN 300 33 3 100
8 BRC 0208DT 1032 4 100
its own parameters, 9 21 LM 10 33
10 22 VKP 63 34
parameters shown by 1" 23 VKI 60 35
NC display becomes 12 2 T 9 3%
: $ DATA
valid when FR-SF is (D ( )
| MCERR | MACRO ZaminvDLEE PLC | meEwu )

bus~linked with NC.

Note:

Parameter set

on the NC display can be made invalid by setting

switch SW5-1 of card SF-CA to “ON".

parameters set by FR-SF becomes valid.

Spindle parameter list (2/2)

In this case,

Parameter

Description

Setting range

(unit)
PGl |Spindle Encorder spindle orientation Encoder |(Magnesen-
- sor
orien Spindle rotational angle at
tation,
- which creep speed starts
1st decel. 1 t
point s set. _
Magnesensor spindle orientation 0 ~ 500ms
Time in which creep speed
starts after passing through
linear zone is set.- N
. |0 - 359
Encoder Magnesensor (deg.)|
Standard
setting 180 133
PG2 {Spindle Angle at which creep speed run 0 - 40
::t:g;' changes to position control (deg.)
2nd decel.|loop is set.
point Standard setting: 20
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: ; Setting range

# Parameter Description (unit)

3 | PGC |Sync. tap,|Spindle position loop gain dur- 0.01 - 999.?9)
C- . . rad/s
co:tizl ing sync, tap C-axis control (
position |is set.
loop gainf gtandard setting: 10.00

4 | ZRZ |Spindle Error range within which spindle | Encoder |Magne-
orjienta- sensor

orientation complete signal is
tion,
in-posi- |output is set 0-2359 [0-39
tioﬁ P * (deg.) (deg.)
range Standard setting: 1.00

S | OSP [Spindle |Spindle orientation speed is 0 -~ 1000( rpm)
orienta- set
tion * )
speed Standard setting: 2.20

6 | CSP |Creep Creep speed is set. 0 - 1000{(rpm)
speed Standard setting: 20

7 | RST |Position [ Oriented spindle stop position Encoder |Magne-
shift sensor

is set.

‘ | | 0~ 4095 |1536 -

Encoder: Stop position is set (pulses)| 2560
"within 360 deg. with
increment of 360/4096.

Magnesesnor: Stop position is

' set within range from
~5deg. to +5deg. with
increment of 10/1024
(2040 for Odeg.):
Standard setting: 2048

8| BRC Not used Set to "O",.

15 |ORS1 | Oriented | For details of setting, refer Set in hexadecim-
spindle al notation.
stop to #1S. o - FFEF
control
b

16 |ORS2 | Oriented| For details of setting, refer
spindle
stop to #16.
control
2
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Parameter

Description

Setting range

(unit)
17 | TSP |Maximum [Maximum speed of motor is set. 0 - 32760(rpm)
motor
speed
18 | ZSP |Motor Speed at which "zero speed”" sig-| O - 1000(rpm)
zero '
speed nal 1s output 1ls set.
Standard setting: 50
19 | CSN |{ Accel./ Time taken for acceleration 0 - 32760(msec)
decel.
time con-| from O to maximum speed (or de-
stant celeration from maximum speed
to zero) is set (this setting is
ignored when position loop is
used).
Standard setting: 300
20 | SDT { Speed Speed at which "speed detect" 0 - 100(%)
detection) -
ratio 1 signal is ocutput is set in
terms of percentage to motor
meaximum speed.
Standard setting: 10
21 | TLM | Torque Torque limit is set in terms of | 0 - 120(%)
limit percentage for torque limit
signal TL2.
Standard setting: 10
22 | VKP | Speed’ Proportional gain is set for 0 - 1000(rad/s)
loop ,
propor- speed control loop.
;z::al The larger the setting (100 -
150), the faster is the respon-
se, but the larger is the noise
and vibration.
Standard setting: 63
23} VKI | Speed Integral gain is set for speed 0 - 1000
i:gggral control loop. (1/10rad/s)
gain It should be set so that its
ratio to proportional gain VKP .
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Setting range

# Parameter Description (unit)
is almost constant.
Standard setting: 60
25| GRAl1l | Number Number of gear teeth for gear Gear ratio is set
of gear ‘ with gear teeth
teeth on 00 on _spindle side is set. on spindle side,
spindle |. and gear teeth on
26| GRA2 side Nuqber of gear teeth for gear motor side
01 on spindle side is set.
Bpimile fpmed &
27} GRA3 Number of gear teeth for gear ﬂﬂmhnm-mgdfg
10 on spindle side is set. T e )
* Water spead
28] GRA4 Number of gear teeth for gear
eeee_]|.11 on spindle side is set,
29] GRB1 | Number Number of gear teeth for gear
of gear
teeth on 00 on motor side is set.
30f GRB2 :?Egr Number of gear teeth for gear
Ol on motor side is set.
31| GRB3 Number of gear teeth for'gear
10 on motor side is set.
32| GRB4]

_Number of gear teeth for gear
11 on motor side is set.
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No.| Parameter Description Setting
: (unit)
15 JORS1 ‘giggfgd rlefofclofafo sl es el a]21]a]|Hexadecti-
stop con-| | SN |Chiemes $y| @0 serees ltion

trol 1 Ky magnif. | Ky magnif. E! (rud/s)

J 1 L1 ¢t | S | | I .

Mégﬂtmtton "?és"“‘“"“ I ‘gg#:a.nnuen

0 :06(rolam)0 : 0.6(rolds) O ::;::’:é- 0 :0.55 (rad/s)

I :0.7 1:0.7 1 :P1 1 :0.1
2:08 2 :0.8 2:1.6
3:09 3:09 3 2.2
4 : 1 4 : 1. .4 : 2.7
5:1.2 $ :1.2 5:33
6 : 1.4 6 :1.4 ¢ : 385
?7:1.6 7:16 T : 44
8 :1.8 8 :18 8 :4.9
9 : 2 9: 2 % :5.5
A :22 A : 2.2 A :6.05
B ;2.4 B:24 8 : 6.6
C:2¢ C:2.6 C: 15
D:28 D: 2.8 D: 7.7
£: 3 E: 3 E :825
F:32 F :32 F .88

Standard setting: 7701
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1: {-)direction

0: (*) direction
1: (-) direction

0: Closed
1: Semi=closed

0: Faint excitation

1: Intense excitation

0: (+) direceion
1: (-) airection
0: (+) direction
1: (-) direction

Standard setting: O

Normally PRE is set.

No.{ Parameter Description ?.gg;é"g
: (unit)
16 |ORS2 | Oriented Hexadeci-
s;g"indle FleEjp|c]s Al9 s 7iefsfalsfz]1o] |mal nocan
s Op con- _! ! ! (] !-_ L t'
trol 2 gig i1 il . ‘,g =20
st Bel H4HE ' | {

-

0: (*)direction 2-bit combination

0: FRE
I: CW
2: CCw
3

: Prohibited

PRE .... Same
as previous

direction
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:rnmmxs¢¢1 M—PARAM 7, 2/ 2
1 PGI. 133 13 25 GRA1 100
2 PG2 20 14 26 2 100
3 PGC 10.00 15 ORS1 g507 27 3 100
4 ZRZ 1.00 16 ORS2 ¢ 28 4 100
S OSP 220 17 TSP 4500 29 GRB1 100
6 CSP 20 18 ZSP 50 30 2 100
7 PST 2048 19 CSN 300 31 3 100
8 BRC 0 20 SOT 10 32 4 100
9 21 LM 10 33

10 22 VKP 63 34

3 23 VKI 60 35 !

12 24 Typ 036

$( ID oata ( )

(_MCERR | MacnO Zsminoref Mc | mewu

p Setting range
Parameter ‘Description _ (unit)
PGl [Magnesen—| Position loop gain in magne- 0 - 360(0.1rad/s)
sor ori- - :
ented sensor spindle stop control is
spindle set.
stop po=- L
sition Standard setting: 100
loop gain
PG2 |Encoder Position loop gain in encoder 0 - 360(0.1lrad/s)
g;i:g::d spindle stop control 1is
stop po- set, _ .
sition i .
loop gain Standard setting: 100

OSP Not used in high-speed oriented| 0
spindle stop. '

CSP |Oriented Ratio of speed reduction after 0 - 1000

:Ezgdle position loop starts is set.
decelera- Standard settingi 30

tion

ratio
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3.6 Adjustment

3.6.1 Adjustment to be made for accommodation to machine

(1) Setting the meters
Set the speed meter and the load meter as listed below

(only when the meters are connected to terminals SM1 and

LM1).
Setting Potentiometer
Speed meter Set SwW5-4 Set VR4 so that VR4 of card SF-
of card speed meter reads ca
SF=CA to the maximum speed.
"ON" posi-
Load meter tion Set VRS so that VRS of card SF-
* load meter reads CA
120%.

For details or parameters for the FR-SF, refer to “ﬁara—

meter 1ist"

Depending on FR-SF's specification, user should set num-

ber of gear teeth on the spindle side, and number of gear

{ o)
teeth on the motor side.

A) Encoder/motor built-in encoder spindle orientation

P

Amount of position shift = 360° x ———-55:3;;“

LS
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B) Magnesensor spindle orientation
Zero degree (66) position of magnesensor is assumed
to be 2048 and angular range from -5° to +5° is divid-
ed by 1024,

Setting is possible within range from 1536 to 2560.

o If large hunting occurs at oriented spindle stop,
position detector will be installed inversely.
In this case, reverse setting at bit 8 of parameter

ORS2.

Note: Numbers of gear teeth on spindle side and motor
side are as follows:

A ~ F: Number of gear teeth

oF A Number of gear teeth on
B spindle side:
I Cl GRA=AXCxE
HE Number of gear teeth on .
'.P Motor motor side:

GRBE=BxD=xF

Correct gear ratio (or pulley ratioc) should be assured
for all gears in the drive system (from motor to spin-
dle). Check that parameters GRAl through GRB4 are

set properly.

Trial operation

Tentatively run the motor under the normal load and check

o if unusual sohnd occurs,
0 if foreign odor arises, and
o measure bearing temperature.

T
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Speed

Hormal speed

QOSP: 220 (Stana )
(Spindle orisntation speed)

Nagneasnsor
NS signal

Ragnesensor
LS signal

LG:.: 133 (Standary) PG2: 20 (Standard)

lust decel. point range) (2nd origin petne range)

S —

’ .

1

L

Set parameters properly, referring to the following

table:
AdJusgment
osrlcsrlrci PG 2
gzggrun at N “ N »
cion e o | -] [ =
glégging at - \ - ,

Notes: 1. ”

“u

Increase parameter setting.
Keep parameter setting unchanged
Decrease parameter setting.

2. If large hunting occurs at oriented spindle
stop,

Position detector will be installed

inversely, In this case, reverse Setting
at bit 8 or parameter QORS2.
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To determine the bhest value for parameter setting, per-

form the following procedure:

1) Decrease 0OspP setting to about 50rpm, and PGI setting

2)

3)

4)

5)

to about 80, te prolong the time for which motion is
at éreep sbeed and try oriented spindle stop with the
standard s;ttings for CPS (i.e., 20rmp) and PG2 (i.e.,
20) to check.

If overrun occurs at oriented spindle stop, increase

PG2 setting (it may be increased up to 40).

If overrun occurs again after PG2 setting is increas-
ed, decrease CSP setting (it may be decreased up to
10). .

If overrun occurs again after decrease of CSP setting,

enhance "serve rigidity" (later described).

After CSP and PG2 settings have been determined (at
Steps 2) and 3)), set parameters OSF and PGl to the
standard values 220rpm and 133 respectively and try

oriented spindle stop to check.

If overrun occurs at oriented spindle stop, decrease
PGl setting gradually until overrun no longer occurs.
If overrun cannot be eliminated with low PGl setting,

decrease 0OSP setting.

In case, where time for which motion is at creep speed
is long (hence, time for spindle orientation is ex- -
cessive), increase PGl and/or OSP settings, avoiding
occurrence of overrun (maximum permissible settings

are 300 for OSP, and 200 for PG1).
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6) ATkeor completion or.stnp 5), check speed at each stage
nrl nenrlqn. |
Tt In recommended to give priority in setting sequence
Lo fanler spindle speed, rather than slower speed, be-
hecaune overrun Is more likely to occur with faster

spielle speed.
3.8.2 Adjusiment. or rneoder spindle orientation

Grverrl Nesrmn ] apeny)

e 230 (Semviard)

Lipindie orientation sneed)
ik 20 (Standard)
(Crecp speed)

o

fG2: Standard value
(2nd origin point range)

| - |

' e61: 180 (Standara) !
(lat decel. point runge)

Sel parametern proparly, referring to the following

Lable:

MAd jurtment
osrjcserircLirc?
t!:\lr;g;t'un nl ~ N » >
lLonpg arienta-
tLion Limo 4 - ~ =
Hunting at
fil.op 1 - h = 4

Noten: |, ’ ¢ Increane parameter setting.

!

! Keep parameter setting unchanged.
: Decrease parameter setting.

4
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2. 1T 1arpe Inmting occurs at oriented spindle
ntop, position detector will be installed in-
veraely. In this case, reverse setting at
blt 8 of parameler ORS2.

-

To determine the best value for each parameter setting,

perform the fol lowlng procedure:

1) Decrease OSP setting to about SOrpm, and PGl setting

2)

3)

1)

Lo abont 80, to prolong the time for which motion is
At ereep speed and try oriented spindle stop with the
standard settings for Crs (l.e., 20rpm) and PG2 (i.e.,

20) Lo check.

1€ nverran nccurs nal oriented spindle stop, increase
IMi2 nel:ling (Lt may be increased up to 40).

If overrmm oceurs apgain after PG2 setting 1s increas-
ed, decrenanes COP settlng (it may be decreased up to
10).

I overrmm onecenra apain after decrease of CSP setting,

enhanenr "nervo rigidity” (later described).

After CSI'’ and G2 aettinegs have been determined (at
ateps D) and 3)), set paramcters OSP and PGl to the
standard values, thnt is, 220rpm and 180 respective-

ly, amd Ery oriented spindle stop to check.

1T overrun occurs at oriented spindle stop, decrease
Gl aelting gradually until overrun no longer occurs.
IT overran cninnt be elimtnated with low PGl setting,

decrenne 050 selting.

5) 1In enne, where time for which motion is at creep speed
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is long (hence, time for sp;ndle-orientation is ex=
cessive), decrease PG1 setting or increasg OSP, avoid-
ing occurrence of overrun (maximum permissible setting
for OSP is 300, and PG} Setting should be larger than
PG2 setting).

6) After completion of step 5), check speed at each stage
of gearing.
It 1s recommended to give priority in setting sequence
to raster Spindle speed, rather than slower speed, be-
cause overrun is more likely to occur with faster

spindle speed.

3.8.3 Adjustment of servo rigidity

"Servo rigidity" at oriented spindle stop can be enhanc-

ed as foiiows:

1) Increase CSP setting to an extent where overrun does
not occur or decrease PG2 settiﬁé (maximum pérmissible
setting for CSP is about 30rpm ..... for further ad-
Justment, change PG2 setting). ’

2) By setting bit of parameter ORS1, increase two magni-
Tications Kr and K, proportionally (if Ky is set to
1.2, for example, K should be set to 1.2).

If intense vibration occurs at oriented spindle stop,

however, these settings cannot be further increased.

3) ®r of parameter ORS1 is “gain" for compensation.
Momentary servo rigidity can be increased by increas-
ing this value. With increase of w=,, however, tor-

que for Fdsitioning decreases.
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§4. CARD CHECK

4.1 Card SF=CA

Note: PIN7 and PIN8 differ depending
on card group No. (GS1 or GS52).

M 11 S EHT T TR
one o 5000000aIPe000560
':-U'] G - # - TITH i
O
T wmmT o
E......
] mata um O :: 7 :.
re— p——— -0 S
Lias 0 rwe e
clelafli =
MDEE W wowe WY -0
=0 e . g(ﬂ(
o= =R W XF
= Q)| | %
o =TT %(/C(
-1 ﬁ,- E mHe ‘Il
ren) —
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(1) DIP switch list

Q: DIP switch set at ON
x : DIP switch set at OFF

_Switch No.| Name Description
SWS5-1 to 3} TEST MODE TEST MODE is selected.
lect
selection ITIE '
XIX}|X e Normal setting
O|X]X|w= NC parameters are ignored.
x{ O] x]«w-] FR-SF internally set parameters
become valid.
QIO x| oo o Test aging
X| X{O| e o Parameter trans-
Ol *x[0] weer Test mode fer
X{O]O| - _
— © ROM initializa-
OlOjO} ] tion
SW5-4 Meter p
calibra- Of == Meter full-scale output
tion X|=  Meter normal mode

For calibration of speed meter and load
1 meter

When SW5-4 is set at ON, meter full-scale
voltage is output. Adjust potentio-
meter VR4 for calibration of speed meter,
and VRS for calibration of load meter.

(2) Pushbutton list

Switch No. |Name ' Description

Sw1 MODE LED display mode is selected.

Each time the button is pressed, display
mode changes in the following sequence:

"STATUS" e—ww—e "DIAGNOSIS" —— "ALARM" —~
“"PARAMETER(1)" .... "PARAMETER(8)" ———
“DEBUG"

swa2 . UP This button is pressed to scroll up display
) in each mode. .

In PARAMETER mode, parameter data is incre-
mented when this button is pressed after
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Switch No.| Name Description .
UP button is pressed.

SwW3 DOWN This button is pressed to scroll down dis-
play in each mode.

In PARAMETER mode, parameter data is decre-
mented -when this button is pressed after
DOWN button is pressed.

Sw4a - SET This button is pressed tc rewrite parameter.
When SET button is pressed during PARAMETER
mode, parameter data flickers.

Then press UP and/or DOWN button to rewrite
the data.

PB1 This button is pressed to reset CPU.

After parameter is rewritten, press this
button.
Do not reset CPU while motor is running.
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(3) Jumper pin list

Pin No. Name Setting Description /////////
PIN1 Bus interface 45! This setting is made when FR-SF is
pIN2 [ Settine | =Rl | not bus-linked with M300 series CNC.
*For use of Y e 1]
this func~ Set parameter #04MOD to "O".
tion, para- 7: This setting is made when FR-SF is
meter should | i | bus-linked with M300 series CNC.
{ #04MOD) Set parameter #04MOD to "2".
PIN3 Short-circuit Time for which short-circuiting of
prevention
time setting 133&3 transistors is prevented is set.
taat Since improper setting may cause
damage to equipment, make sure the
setting meets the order specifica-
tion table.
PIN4 Test pin for ' 2 These test pins are used in the
g;g::ter final test before shipment.
Do not set pin.
PINS Anglog speed 123 For single-polarity signal input
reference []¢ ]
signal selec- rues (O _to +10V) :
tion Set parameter #0SDSR to “O".
*For use of For double-polarity signal‘inPut
this func- 12 (<10 to +10V)
::2:; g:z:;d s sWhen input offset must be adjust-
be set. ed finely, this setting is used.
(#05DSR)
Set paam parameter #0OSDSR to "1".
PING Test pin for These test pins are used in the
control cir-
cuit check . final test before shipment.
ﬂaﬂ Alarm caused by controller over-
p heat is reset when 1A is connected
' to 1B. When 2A is connected to 2B,
alarm caused by tripping of break-
er is reset. .
PIN? | Current loop

gain select

For FR-SF capacity ranging from
5.5kW to 15kw




Pin No. Name Setting Description
PIN7 For FR-SF capacity larger than
{cont'd) 9 18.5kW
PINS (Currently not used)
PIND 777 (standard)

1o . .
PINIO | : OE : oPen_emrl:l:er (standard,
PIN I ~ 7 OC: open collector
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(4) LED 1list

Description

LED No. .
LED1 Lights during regenerative energy is arising (converter).
LED2 Lights when inverter/converter base current is inter-
rupted.
LED3 . Watch dog alarm .
Ligpts‘after the power is turned on or after resetting.
When FR-SF is bus-linked with M300 series CNC, the LED
goes on lighting until initialization of NC is complet-
ed. '
LED4 Status display and alarm display
{ .
LED9
LED10O Lights during converter charging.

(5) Potentiometer 1list

Description

VR No.

VR1 COnvefter voltagé gain adjustment (CH3S)

VR2 U-phase current feedback zero adjustment (CH40)
VR3 V-phase current feedback zero adjustment (CH41)
VR4 Speed meter adjustment

VRS Load meter adjustment

———
-

- Bl =




(6) Check -term:l.nal list |merfah‘E chanhel

Te;:fnal Common ~ Description

CH1 DGA +5V

CH2 OV, DGA (digital signal grouinding)
CH3 . OV, D024 (+24V grounding)

CH4 D024 |+24v

*CHS AGA +15v

CH6 AGA U-phas? voltage command

cﬂ7 AGA  {V-phase voltage command

CHE AGA W-phase voltage command

CHS OV, AGA (analog signal groundiné)
CH10 AGA -15V

CH11 AGA V-phase PWM waveform
' CH12 AGA W-phase PWM waveform

CH13 AGA U-phase PWM waveform

CH14 . | AGA |V-phase standard sinusoidal vaveform
CH1S AGA W-phase sandaard sinusoidal waveform
CH16 AGA W=phase inverter current detection
CH17 AGA |U-phase base amplifier drive signal
CH18 AGA V-~phase base amplifier drive signal
CH19 AGA . W=phase base amplifier drive signal
"CH20 AGA U-phase base amplifier drive signal
CH21 AGA  |V-phase base amplifier drive signal
CH22 AGA W-phase base amplifier drive signal
CH23 AGA U-phase standard sinusoidal waveform
CH24 AGA Triangle wave carrier

CH25 | AGA [Current amplitude command

CH26 AGA =10V standard voltage

CH27 AGA la-phase base amplifier drive waveform
CHa2s AGA IS-phase base amplifier driﬁe-waveform
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Te;:fnal Common Description

CH29 "AGA T-phase base amplifier drive waveform

CH30 AGA R-phase base amplifier drive waveform

CH31 AGA S-phase base amplifier drive waveform

CH32 AGA T-phase base emplifier drive waveform

CH33 DGA Regenerative brake current control ... H leve]
CH34 AGA Regenerative brake overcurrent .... L level

CH3sS AGA 10v ror 400V converter voltage

CH36 AGA Supply voltage peak rectification )
|| Reeemuerter, Antoyt (opese Tesdback ana vorvage
CH38 AGA +10V standard voltage

CH39 AGA Regenerative converter current detect 10V at 200%
CH40 AGA 'U-phase inverter current detect 2.5V at 100%
CH41 AGA V-phape inverter current detect 2.5V at 100%
CH42 AGA Converter DC current detect 10V at 200%
CH43 AGA Inver&er U, V, W=phase current rull-wavelgsczéféggi
.CH44 AGA Speed feedback, B-phase

CH45 AGA Speed feedback, A-phase

CH46 AGA Analog speed réference signal input

CH47 fcouza-a Inverter base amplif;er output, U phase

CH48 ,conas-s " Inverter base amplifier output, V phase

CH49 ¢0N24IO' Inverter base gmplifier outpu?. W phase

CHSO CON22-2| Inverter base amplifier output, O phase

CHS51 CON22-2( Inverter base amplifier output, V¥ phase

CH52 CON22-2| Inverter base amplifier output, ¥ phase

CHS53 CON23-2 Converter basme amplifier output, R phase

CHS54 CON23-6| Converter base amplifier output, S phase

CHES couaa;o Converter base amplifier output, T phase

CHS6 CON22-5| Converter base amplifier output, R phase
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Te;:fnal Common Description

CHS?7 CON22-5| Converter base amplifier output, 3 phasé

CHS8 CON22-5{ Converter base amplifier output, T phase
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4.2 Card SF-OR

Card group No.

fr————— - - —=
' conn ' o, -
L—-“--“-— m
e
ot
58828 8 =E0

g -

CON4 CONB CONAA CONC

Note: Name of Pin may differ depending on card group No.
(G51, G52).

as1 (s1) (s2) (s3) (s4) (ss)

1 i I H +
After G531 PIN1l PIN2 PIN3 PIN4 PINS
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(1) Jumper pin list

Pin No.| Name Setting Description
PIN Baudrate J ww | CONSO serial interface baudrate
(s1) selection ul- is set to 9600.
- m= | CON60 serial interface baudrate
- is get to 19200.
PIN2 'IE (Currently not used)
(82) oS
(Currently not used)
AD N
PIN3 Oriented A Power supply of NC is not available.
(s3) spindle stop ! .
encoder power
supply . Power supply of NC is available.
[
PIN4 Oriented o Synchro drive (open collector)
(S4) spindle stop ..!

position com-
mand inter-
face selec-
tion

-§
L]

Source drive (open emitter)

PINS
(s5)

Oriented
spindle stop
position com=
mand inter-
face common
output selec-
tion

CONC-14 is used for DGA.

CONC-14 is used for 24V.
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(2) Check terminal list

Te;gfnal Common Deseription’

CH1 DGA Positipn feedback, A phase

CH2 DGA Position feedback, B phase

CH3 DGA Position feedback, Z phase

CH4 AGA Magnesensor output

CHS DGA Magnesensor, linear zone output
CH6 Digital signal, common (DGA)

Note: Common "“aAG" should be take from CHS of card SF-CA.
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4.3 Card SF-TL
(1)

Parts arrangement, card GS1 group’

_- Card group No.

-

r--“----—-
] CoNIl ves
Ll Y . e :
e X 1] 7O
=
S - oom O
[ 1l |
CN1B R
- ] ]
(] — L] 1
“CNI1A H
CONB CONAA

(2)

Parts arrangement, card G52 group

.- Card group No.

————m—— - =3
I CONIl i O |
123
] i bes)
=
[~ ki o mu
o = ‘Em? eonz
CN1B Bl oo
- It 23
l!!ill‘lﬂ!
o CN]A
CONB CONAA
(3) Switeh 1ist
Description
Rotary switch for axis No. setting.
%‘ﬁ” ‘- 5L
When C-axis control is used, C axis No. is set.




(4) Jumper pin

Pin No, Name bescription
. PIN1 CONAA Encoder feedback signal from CONB
output selec-
PIN2 tion is output.
(Not
zgogég' Feedback signal from motor detector
card (CON2) 1s ocutput to CONAA.
ﬁ;?ugz) For Z phase, linear zone of magne-
sensor 1is output.
Feedback signal from motor detector
(CON2) 1is output to CONAA.
PIN3 Baudrate sel- sWa | CON12 serial interface baudrate
ection no is set to 19200.
g% |CON12 serial interface baudrate
b is set to 9600.
PINa Test pin Usuall, "1" is connected to nav,
:: When "1-2" is opened and "3-4" is
™ closed, emergency stop signal cam-
ing through hus-1ink cable is
ignored. _
PINS Oriented Power supply'of NC is not available.

spindle stop
encoder power

sSupply

] 6 | ] cil

Power supply of NC is available.
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{(5) LED 1list

LED Neo. _ Description

LED1 Encoder open circuit detection

This LED lights when magnesensor is used (it does
not detect cpen circuit of magnesensor).

(6) Potentiometer list

VR No. Decription

VR1 Magnesensor sensitivity is adjusted.

Note: VRl is not used in cards after card group No. G52.

(7) Check terminal 1list

Terminal No. Common ' Description

CH1 DGA Position feedback, A phase
CH2 DGA |Position feedback, B phase
CH3 DGA Position feedback, Z phase
CH4 AGA Magnesensor ocutput (MS signal)
CHS DGA Linear zone output (LS siﬁnal)

*Common’ DGA and AGA should be taken from card SF-CA.
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4.4 Card SF-PW [power‘ 50,0/0/3 700/“ alf“it/e)

This card provides all DC power supplies necessary for FR-

black

Unif

B ( ﬂgt negded)

SF.
AC170 - 2513y input
y——
L g
CONZ] CONZZ CONZ3  con24
hdd LT X L L-4-1-1-] 008 ©00e oo 080 Q900 0o
©oocee]  [eee vec oodfese oo vod
=
: =
2335353 355882 ¥uugesumsssswguzz3
[ (-4 33 anzZear D rRRELoTeazTacEnT
C—HHNNE Block A Block E 1 F [ H B ¢ b

1

Notes: 1. All blocks other than block A are not insulated

. - from the mai irecuit.
U p(‘f’s LY. o) in eireui

,Pto cHl 2.

"O" line of block A is connected internally.
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Block

Name ; DC output voltage
Common T . o -
PSA DG A | e E + 5V + 3%
' P24A D024 - +24V +10%
A i B Qe - el .
— E
P18A I +18V +10%
AGA i o - - e - .
NISA ; : ~-18V +10% ~
P15 . i +15V £10%
B D10OF ; sl
N1O : -10V £10%
P15 ' +15V £10%
c DI10G t—
N1O- , -10V +10%
P15 +15V +10%
D DIOH _ . e e, LR
N1©O -10V 10%
P15 +15V +10%
E D10A R -
N1O -10V £10%
P15 +135V z10%
F D16C T
N1O -10V 210%
P15 . +185V *10%
G D1O0D P i e e S e .
NLO “1l0V +10%
PLlS5 - +135V =10%
H DIOE e 22 -
Nto -10\ £10%
P15 +15V +10%
t D108 —_—— ——————
N1O -101\ +10%
]

ACDOWN signa.l
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§5. ADDITION AND REPLACEMENT OF COMPONENT

!Befdre a component is added or replaced, be sure to turn off
ithe main power supply.

5.1 . Addition of option card (SF-OR, SF-DA, SF-TL)

When an option card is added to a controller having no op-
tion card, follow the procedure and caution described below.

Procedure:

(1)

(2)

(3)

(4}

(%)

Remove the front panel of controller (4 panel mounting
screws should be removed).

Place the option card on the card SF-CA, where space is
provided for installation of option card, and secure the
option card with five mounting screws.

Perform the required settings

(Refer to page for card setting, and to page for
parameter setting.)

Due care should be taken if parameter(s) must be set.
Option card is shipped with the standard settings.
Upon reception of option caéd, check it against the
specification for setting.

When setting is changed, the setting table in the order
sheets attached to the controller should be revised in
accordance to the change;

Install the controller front panel.

(8) Affix the "option card nameplate" attached to the option

card to the contreller front panel, as shown below.
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Front pansl

mounting serew

5.2

" . \\T \\
tion card { ard
e A ) I 1 | ®tion card mounting
L ~Tattached to L~ Tattached to option
e :apu.en.) e L~ card)
™~
. 7 .
Rating plate Card SF=CA / . Option card
Front panel
Location of option card Location of option card
nameplate (View with front panel

removed)
Replacement of card

For replacement of card, the controller front panel should
be removed (remove 4 mounting screws).

(1) Card SF-CA

To replace card SF-CA, remove 2 card mounting screws anc
disengage 6 card locks.

SF~PMW
_qo .
P~ Mounting screw
SF=CA Card loeck

— CAUTION: : —

Before replacement, check ROM No., switch settings and
Jumper pin settings. i
When it is desirous to use the previous parameter set- |
tings, remove the parameter ROM (E2 ROM) from the old
card and load it to the new card. !
Check engagement of the connector with the SF-PW (con-
nector pins of SF-PW should protrude about 1 - 2mm). |

Adjustment:

(a) CH40 - CHS® (AG) (U-phase inverter current) .... VR2
CH41 .- CH9 (AG) (V-phase inverter current) .... VR3

Zero adjustments should be accomplished on VR2 and
VR3.
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5.3

(b) Set SW5-4 to "ON" and perform full-scale adjustments
for the following meters:

Speed meter .... VR4
Load meter .... VRS
(After adjustment, set SWS5-4 to "OFF" position.)

(2) Cards SF-OR, SF-DA and- SF-TL

To replace, remove 5 mounting screws.

— CAUTION:

Before replacement, check switch settings and jumper pin
settings.

(3) Card SF-PW

To replace, remove card SF-CA, lead terminal screws (3
screws) of card SF-PW, and 4 SF-PW card mounting screws.

ﬁ Pull card SF-PW in this
direction to remove.

Mounting screw

— CAUTION:

|

| Each lead of card SF-PW should be identified.
E One of white or red leads .... RO terminal
| One of white or red leads .... SO terminal
' Green lead -+« E terminal

Replacément of ROM

ROMs should be handled in pair; ROM1 (2F) and ROM2 (4F).

Procedure:

(1) Remove the controller front panel (remove 4 panel mount-
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ing serews).

{2) Remove the ROMs.

-

To remove the ROMs, be sure to use a Roﬁ remover and
carefully disengage each ROM from socket.
Use care not to bend ROM pins.

(3) Load new ROMs.

To load, identify each ROM (see ROM No.) and check ori-
entation. '
After it is loaded, visually check for condition.

Examgle of ROM loading failure

(:) Example of loading failure

ROM tilts and its pins are not put intoc the socket

securely.
. ROM
T1le. o e e
g — 4y e T HOM secket

T

“\P.C. board

@ Example of loading failure

ROM pin(s) is not put into the socket.

Pin bent cutside

ROM sockat

[ .-.r,;.‘_"-'l’-l.'.-‘r-"-'-"_--

|
|
i

Pin bent insids
(4) After the replacement of ROMs, the corresponding descrip-

tion in the "arder sheets" attached to the controller
should be changed accordingly.
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5.4 Replacement of diode module and transistor module

(1) Removal of defective module

(2)

(3)

When your hand may directly touch base terminal

Disconnect the wires from the module to be replaced and
Separate the module from the heatsink to remove the mo-
dule. When transistor module is removed, note that the

base terminal wB»

in type.

Greasing

and emitter terminal "E" are of Plug=-

Apply uniform film of silicone grease to the back sur-
face of the new module pefore loading.

Installation

Connect the wires to the new module with the specified

torque.

For transistor module,
emitter terminal with silicone tubes,

protect the base terminal and
as they were.

terminal “E* or transistor module,

to prevent damage to the transistor module,

.cljarge. —_—

use a grounding means
due to static

1Recommended

I.B " or

i
i
]
i
i
1
)
1
]
i
t

Max. c:l.u-pmg
Model Screw size torque | clamping torque
: (kg ~cu) ! {kg =cm)
!
PT768 i
i
] PD6OS MS5x0.38 20 ’ 1722
-y
-]
PDloOOS
[
g UM?SCDY=10
=
g UM100CDY=10 M5x0.8 20 172
| ] .
UM150CDY=-10

Table 5.1

Clamping torque table
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5.5 Disassembly and assembly of SJ type AC spindle motor
[i] Cables and P.C. board

(1) Remove the cover
of terminal box
located on the
fan case.

Tarminal box cover

(2) Disconnect the
cables coming
from the electric
enclosure.

a) 3 motor main
leads (U,V and
T W).

b) 2 cooling fan
leads (BU and
BV).

¢) 2 thermal protector leads (OHS1 and OHS2).

d) Cable connected to the external connector of P.C. board.

(3) Remove the ex- P.C. board meunting pan-nead screw
ternal connector '
from the connector
bracket.

Disengage the in-
ternal conneé;or.

(4) Remove the P.C.
board mounting pan
head screws to re-
move the P.C.

board.
(8) To assemble, per- 0 AR :
Conne
form the reverse e Exteranl Internal connector

steps.

Packing
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[2] cooling fan

For models smaller than

132Fr :

(1) Remove the hexagon
socket head bolts
used to secure
the finger guard.

(2) Remove the pan-
head screws at the
center of the cool-\\\
ing fan to remove -
the fan. -

(3) Cut the four fan
leads, )
Remove the pan
head screws and

" draw out the fan
motor from the
fan case.




-

(4) To assemble, perform
the reverse steps
((3)—=(1)).

For models larger than

frame No. 160

(1) Remove 3 fan case
mounting hexagon
socket head screws.
Pull back the fan
case to remove
‘the fan case to-
gether with fan.

(2) Remove the hexagon
socket head bolts
used to install
the finger guard.
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(3) Cut the three leads
of cooling fan.
Remove the pan
head screws used to
install the cooling
fan and draw out
the fan from the
fan case.

(4) To assemble again, -
perform the reverse
steps ((3) = (1)).

@ Sensor and sensor gear o

(1) Disengage the sensor .ffh‘h
connector (internal)
from the P.C. board
1h the terminail box.

(2) Remove the three fan
mounting hexagon
socket head screws.
Pull back the fan
case to remove the

~ Tan case together
with fan.
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(3) Remove the two pan
head screws used to Sensor bracket
install the sensor ' Senser Senser bracker

mouncin orew

bracket to remove }
the sensqr bracket
together with sens-
or (take care to
pPrevent hitting of
the sensor against
the sensor gear).

(4) To adjust sensor -
position, locosen
the sensor mounting
screw with the sens-
or bracket held in
position and in-
sert a thickness
gauge into the gap
between the sensor
and the sensor gear.
Adjust the gap to
0.1520.01.
After making sure that
the sensor marking .
lines are aligned with each other, tighten the sensor
mounting screw to secure the Sensor in position.

Thickneas gauge

Ssnsor gear

Senscr BOunting screw

(s) Applj lock paint to
the sensor mounting
SCrew and the sensor
bracket mounting
screws.,

(6) When the sensor is

Put into the fan Align the marking lines
. with each other.
case, arrange the

sensor leads Properly to prevent sensor lead from being
wedged.
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(7)

(8)

To remove the sens-
or gear, screw eye
bolts (M8) into the

tapped holes and ap~

Ply a tool shown to
the right to the
bolts.

After the removal
of the sensor gear,
remove the two eye
belts,

To install the sensor gear again, it must be shrinkage-fit

‘at temperature within 100°C - 150°¢.

Note'that éxcessively high temperature may cause distor-

tion to the gear.

Eﬂ Bearings

(1)

(2)

Remove the shaft
case cover mount-
ing screws and the
bracket mounting
hexagon socket
head bolts and
remove the bracket
on the countera-
load side.

When the bracket
on the counter-
load side is in-
stalled again, ap-
ply segling com-
pound to the fit-
ting surface.

Apply sealing compound. Bracket mounting

Shatt cass cover mounting screw
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(3) To remove the bear-

(4)

(s)

(6)

ing on the counter-
load side, remove
the shaft stop ring
and apply a bearing
remover. -
The bearing can be
removed together
with the shaft case
cover,

Shatt stop ring

To remove the bear-
ing on the load side,
apply a bearing re-
mover to the inner
ring of bearing and
turn the handle of
bearing remover.

To install bearing

to shaft, all fitting
surfaces should be
thoroughly cleaned
and uhoothed.

Apply grease to bear-

ing bore surface and

shaft. Put a pipe on

the bearing inner ring

and carefully depress

the bearing by a press machine.
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Pipe
Bearing

_“___

q

Press machine is used to
install



{7) If press machine is
not available, light-
ly hammer the pipe to
drive.

Use care not to hame

o
_LB_

of bearing.

mer the outer ring rh;ﬂ"

7 \
Pipe Beaaring
Hammer is used to install.
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§6. INSTALLATION OF ORIENTED SPINDLE STOP POSITION DETECTOR

6.1 Magnesensor l-point oriented spindle stop
6.1.1 Magnet and sensor

The sensor generates two types of voltage signal as shown
in Fig. 6.1.

Direceion af

Rotating disk

Sensor head

Output voltage

Amplifier

Outpbut voltage

e .

+5Vv Between CONA(14) and {(1%5), or
CONB(8) and (¢)

’ .

i & s

!

i -5

-8V Between CONA(16) and (17), or

LS s1 + 8- CONB(10) and (11)

! +5v !

T

N[

Fig. 6.1 Sensor signals

MS signal .... Signal voltage is zeroc volt when the center.
of magnet comes to the sensor head, and
maximum at both the extremities of magnet,
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Spindle is stopped with this signal at 0OV.

LS signal ..... Signal voltage is constant within the zone
~ ] (width) of magnet.

This signal is used to verify that spindie
remains stopped within the zone of magnet.

6.1.2 Operation mode and motion pattern

(1) Operation mode

| Qriented
Notor. spesd 1ndle
JTOP Speed  creeping spesc

1 1.

Sensor M5 signal |

¥ PYRpEpENRY Y

Sensor LS signsl

Oriented spindle

5TOp command | —
Up-to-speed signal 1Slowedown timer
I —— :
— Slow=down timer d i
Crisntad spindlw ) ) r——
stop complete .

When direction of oriented spindle Stop motion has been
. fixed (by parameter setting) and is inverse to the direc—

tion of normal spindle rotation (run), the motiocn pattern
is as follows: ' '

Normal run .. \
I N\ - Cr ping speed
Raverse run ﬁ:im:‘
Stop spesd
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(2) Operation
(a) Wnen oriented spindle stop command signal turns on,

motor speed changes to "oriented ‘spindle stop speed".

(b) When spindle speed reaches the oriented spindle stop
speed, "up-to-speed" signal turns on.

(¢) When sensor "LS" signal falls to "L" after the up-to- .
speed signal turns on, the slow-down timer starts
counting (software timer).

(@) When the slow-down timer counts up, spindle speed
changes from the oriented spindle stop speed to
“"creeping speed". '

(e) Wheri sensor "LS" signal rises (H), control -ode
changes to positioning control mode.

(f) The spindle étops when sensor "MS" signal turns on.
(g) "Oriented spindle stop complete® signal turns on.

Direction of oriented spindle stop motion (set by
parameter ORS2)

(1) PRE Direction is same as that of previous
rotation.

(2) NORMAL {Direction is same as that of normal spindle
rotation.

(3) REVERSE|Direction is reverse to that of normal
spindle rotation.
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6.1.3 Types and outside dimensions of magnesensor

For oriented spindle stop,

‘the following combinations of

amplifier, sensor and magnet are available.

Permissible Combination
T¥pe fpeed Model

(RPM) Tier'”|Sensor| Kagnet
Standard [ Q=g 0 0 0 MAGSENSOR BKO-CI810H0I- 3 HO!}|HO2 ‘Ho 3
et | 0~12000 MAGSENSOR BKO-~CI7T30HOL2 6 Ho! |Ho2 Hos
mifiature | 0~12000 MAGSENSOR BKO-CIT30HOL2 § Ho!|Ho02 iHoOS
ring oo [ 0~25000 MAGSENSOR BKO-~CI0HOL211 |HO 1 HO2:iH1 |
ring ¢ o~30000 MAGSENSOR BKO-CIT80H0.212 |HO | Ho2lH12

~Epes

0~30000 MAGS

ENSOR BKO-CI1730H0L. 213 HO01[HO0Z2 HI13

rin
'Hlil.?n{:-pood

0~30000 MAGS

ENSOR

BKO-CIT30HOL2.14 |HO1|HO2 HIg

@ Senqo

Note: Combination of amplifier,
sible within the same mode

Qutside dimensions
® Amplifier HO1

Sensor and magnet is pos-~
1 group (C1810 or C1730).

- -
Conmector

—

'Conneetor (controller cable side)

For BKO-C1m10MO0]
RO4-R-8F 13 used.

For BKO-C1730HO1,

TRC118=21A10-7F is used. '

r HOé

Beference notcn .

7 Sensor: TRC116-21A10-7M
Cable : !'RCIIG-J?AIO—?FIO-S
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Connector
For MKO=C1810HO2, RO4-P-aN is
used.

For BXD=C1730HO2, TRC116-12A10-70
in used.



® Magnet

Aivu I -
FartiSoeed Outside view
(RPM)
HO023 | 0~--8000 /ll.tor.nc- hole
= ar—
ﬂ - Weight: 40x1.5g
Ho s | o~12000 -t .
Mounting screw: M4 screw
H09 ] 0~j2000
WEIGUT
Witk %y
Mounting screw: M4 screw
4~F serew
H11 | 0~25000 U Pty -
legs SUS=303
H12| 0=--23000 ! ]
% Stop position Z-e¢zn 15 On cireumfersnce
- scale .
Reference noten :
® Polarity (N,S) is indicated on the side wall of case.
Sensor head should be installed 30 that the reference
notch of sensor head comes on the cass 3ide.
- Magnet - Unit: mm
. Dimensions
TYPE Al » Bl el rl ci wiisxxi L]vweignt|
| H1 3} 0~30000 1T | ”::'- L NI uhmu.*s » x| i lm:ll“
. -lh-':'- n|s ltﬂll.+s ™ {@um| ¢t | =
ajwu m* 3| |semsy| o | e
] nunu!s M {ena| i | ==
Caution on installation of Hii . Hla
1. Tolerance to shaft dimenaion should
H14 | 0-30000 e "ne",
. 2. 2-4G holes can be used for positione -
' 4 ing of spindle and magnat.
L] 1] AR NS 3. Magnet shall be insralled as shown
N \1 Cover to the left. .
rol =t clamping screw 4,. Misaligrment between sensor head and
srance: hé nagnet center line shall be within
Installation of magnet £2mm.
S. Refarence notch of sensor head shall
come on the case side.
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6.1.4 Orientation of magnet and sensor head

The magnet and sénsor head should be installed in the
specified orientation. '

Standard type
High-speed
standard type

High-speed
miniature type

High-speed
ring type

Counter-load side

Reference hole

Reference notech

LN

The center reference hole of magnet

and the reference notch _of sensor
head should come on the same side.

Refer to [CASE 1), |CASE 2}, [CASE 3]
and [UNACCEPTABLE EXAMPLE 1].

The reference notch of sensor head
should be located in reference with
oo US socated in reference

polarity (N, S).of magnet.

Refer to [CASE 4], [CASE 5] and
{UNACCEPTABLE EXAMPLE 2].

The reference notch of sensor head
should be located in reference with
polarity (N, S) of magnet.

Refer to ICASE 6|. [CASE 7| and

|UNACCEPTABLE EXAMPLE 3].

Magnet is installed on the ¢circumferential
surface of rotating disk.

The center reference hole of magnet and the
reference notch of serisor head should come
on the counter~load side, as shown in Fig.

: 6.3.

Load sgide

Magnet is installed on circumferential surface of

rotating disk.
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CASE 2| .... Magnet is installed on the front or back
flat surface of ratating disk.

(1) when the magnet is instal- (2) when the magnet is instal-

led on the counter-load led on the load side of
side of spindle, the ref- spindle, the reference hole
erence hole of magnet and of magnet and reference
reference notch of sensor notch of sensor head should
head should face inward, face ocutward, as shown in
as shown in Fig. 6.4. Fig. 6.5.

Reference hole Reference Notch Reference I
Rafarence == rele —1 3
noteh .
. ‘EL -
= \—/
noe

Refearence Reference
Refare hole notch
View from "g» hole Reference noteh View from “C*
Magnet is installed on the Magnet is installed on the
counter-load side. load side.

eves In . the magnet and sensor head can

be located, as shown below, so far as the
magnet is aligned with the sensor head cor-
rectiy. ‘
When the magnet and sensor head are instal-
led, as shoﬁn below, however, bit for para-
meter (orientation of oriented spindle stop
detector) must be changed correspondingly
(parameter ORS2).

===

Reference hole

Rafersnce noteh
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|UNACCEPTABLE EXAMPLE 1] .... If the reference hole of
magnet and the reference notch of sensor head
are not on the same side, intense vibration

occurs when the sensor head is at extremity
of the magnet (oriented spindle stop is im-
possible).

Reference
2= 4— srerence .l __

Reference hole

Reference Reference noten
noteh

CASE 4| .... Magnet is installed on the circumferential

surface of rotating disk.

The reference notch of sensor head should be
on the counter~load side and the magnet
should be installed in the polarity shown
below.

Counter-load
3ide .
Counter~load side Load side
Reference notch

) View from A
Reference notch ' '
A

Magnet is ‘installed on the ¢circumferential
surface of rotating disk.

ICASE 5] ++++ S0 far as the relationship between location
of the reference hotch of sensor head and the
polarity of the magnet is in accordance with

» the sensor head and the magnet can

be installed as shown below.

(Bit for parameter (orientation of oriented
spindle stop detector) must be changed cor-
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respondingly .... parameter ORS2)

] Counter-load
o . sige —f=

Refarence hole View from “A"

Load sice

Reference notch

Reference noteh

|UNACCEPTABLE EXAMPLE 2| .... If the reference notch of
sensor head is not located properly in re-

ference to polarity of the magnet, intense
vibration occurs when the sensor head is
at extremity of the magnet, and oriented
spindle stop is impossible.

3@— Load side

unter=lo E’fi |
E——-ﬂ oo tl:l.dl; .d/sz é

Counter=load side Load sids
e ' Reference
noteh
View Zfrom A
Raference
aoteh 44 :X(
A

In this example, polarity (N, S} of magnet
is inverse to that in [cfASE:}f; .

ICASE 6| +s++ The reference notch of sensor head is on
- ' the counter-load side of spindle and the po-
larity of the magnet is as shown below.

Counter=load
side

Counter=1cad side laad side

Reference
noteh View from A

Referance noteh

A

Magnet is installed on the circumferential
surface of rotating disk.
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CASE 7] .... So far as the relationship between location

of reference notch of sensor head and the
poelarity of the magnet is in accordance with

CASE 4}, the sensor head and the magnet can

be installed as shown below.

(Bit for parameter ORS2 (orientation of ori-
ented spindle stop detector) must be changed
correspondingly. )

Couniter-loaa = =
R ——— — Lﬂ
Counter~loag - side .;.4 ad sidge
side Silde

Reference notch
View from "A"™

! Mfarence noten

[UNACCEPTABLE EXAMPLE 3] cev. If the reference notch of
'~ sensor head sensor is not located properly in
reference to polarity of the magnet, in-
tense vibration occurs when the sensor head
is at extremity of the magnet, and oriented
spindle stop is impossible.

’ %]
ﬂ_ Counter-load zm = Load side
Counter-load side phs '
: side Load side . )
Reference hole ) View from “A*

X

In this example, polarit (N, S) of magnet
is inverse-to that in .

= o

6.1.5 Caution on installation of magnet

When the magnet is installed to the spindle, pay attetion.
to the following:

(1) Do net locate an intense magnetic source near the mag-
net.
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(2) Carefully handle the magnet, avoiding mechanical shock
to the magnet.

(3) Secure the magnet to the spindle with appropriate
screws.
For applicable Screws, refer to the drawing shewing
the outside view of magnet.

(4) After the magnet is installed, balance the entire
Spindle,

Wwitn

L{/]

(S) Align the center of the magnet (between N anA
the center line of the rotating disk and make surs
the orientation of the magnet and sensor head is az
indication in [CASE 1| - [CASE 7).

(6) Keep clean the magnet and its peripheral to be free
from iron particles (iron particles may causs mal-
function).

(7) Apply lock paint, or other suitable means, tc prevent
mounting screw from becoming loose. ' '

(8) 1r the magnet is intalled on a ground rotating disk,
demagnetize the disk.

(9) Diameter of rotating disk on which the magnet /other
"than ring type) is intalled should be within the range
" from 80mm to 120mm. :
When spindle speed is low, however, use a rotating
disk of larger diameter.

(10) If speed of the spindle exceeds 6,000rpm, use a high-
Speed type, high-speed miniature type or high-speed
ring type magnet.

6.1.6 Caution on installatin of sensor head

(1) Install the sensor head in accordance with fCKgiill -
[CASE"7).

(2) Align the center line of sensor head with the center
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of magnet.

(3) Gap between the magnet and the senscor head is listed
" in Table 1 - Table 3.

When a standard type magnet is installed in a-core
dance with [CASE 1] or |CASE 3], refer to Table 1.

When a high-speed standard magnet is installed in
accordance with [CASE 1| or |CASE 3], refer to Table
1.

When a standard magnet is installed in accordance
with [CASE 2|, refer to Table 2.

When a high-speed standard magnet is installed in
accordance with [CASE 2|, refer to Table 2.

When a high-speed miniature magnet is installed in
accordance with |CASE 1] or [CASE 3], refer to
Table 3.

*When magnets are mass-produced. it is recommendeq
to prepare jigs for production.

(4) Connector for BKO~C1810 is oil-proof. Connector for
BKO-C1730 is not 0il-proof. 1t is recommended that
the connector is located where is free from eil.

(5) The cable between the amplifier and the controllepr
Should be laid down apart from high=-voltage cables.

(6) Check the connector wiring, securely engage the con-
nector and tighten connector lock screws.
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Spindls

3
-

P ——
Direction of
rotation

MO2J

Magnet ——-rl_

Parmizsible error

-Magnet

Max. gap

2
M"“‘“"‘t;‘:'. Mounting plate
Flange
Center .
Table 1
‘ BKO—~C1810HO3 BKO-C!}30Q06
Radiua (R) mm Max. geap | Kin. gap an | ¥ax. gap sa | Min. gap -
40 11.52+0.5 2.740.5 10£0.5 1.2210.5
50 9.5%0.5 2.84+0.5 8 +0.5 1.311:0.5
60 8.5+0.5 3.0£0.5 7 £0.5 1.5 :_q;s
70 8.0%0.5 4208 7 x0.5 2.38%x0.5
Table 2
BKO-~C18-10HO2 BKO-CI?:!OII(_)G_ .
Radius (R) mm T 20 am
40 6 0.5 5105
50 > L]
&0 » *
Table 3
BKO—-Cl1730HH009
Radius (R) mm Yax. gap - Min. gap an
40 6.25+0.5 3.3 to0.5s
S0 6.0 0.5 3.7 %0.5
60 5.75£0.5 3.85+0.5
70 5.5 £0.5 .87%0.5
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6.2 Encoder type oriented spindle stoﬁ (4096 points)

6.2.1

Oriented spindle | I
stop command

6.2.2
(1)

(2)

(3)

-(4)

(%)

{6)

Operation mode

- Motor speed

Start of counting
Orientad spindle stop speed
Creeping speed

Up=to=-speed

———
EETY T PN e

Mark pulss

= |
- |
-
-

j

In-position |
ocutput !

Operation

When oriented spindle stoﬁ command signal turns on, the
spindle stop position specified by parameter PST is read
and motor speed is changed to "oriented spindle stop
speed”,

When motor speed reaches the specified oriented spindle
speed, "up-to-speed" signal turns on.

When a mark pulse is input after the up~-to-speed signal
turns on, the counter starts counting.
The oriented spindle stop speed remains unchanged.

When the spindle reaches 146° - 2259 from the specified
stop position, spindle speed changes from the oriented
spindle stop to "creeping speed".

When the spindle reaches 15 - 25° from the specified stop
position, control mode changes to "“positioning control
loop".

The spindle stops when it reaches the specified position.

"Oriented spindle stop complete™® signai (contact ORA1l -
ORAZ signal} is output when the spindle enters the zone
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(stop position % in-position range), specified by para-
meter ZRZ.

(7) When the oriented spindle stop command is withdrawn, mo-
tor speed returns to the previous speed.

(8) If oriented spindle stop command is given again during
oriented spindle stop motion, the spindle orient-stops
after one revolution of rotaticn. ,

The spindle, however, may rotate over one revolution, de-
pending on settings of oriented stop position and posi-
tion shift (parameter PST).

(2) When "machine ready complete® signal (SET1, SET2) is
turned off and then on while the spindle is in oriented
Stop condition, the spindle remains stopped.

(10) Stop position (SF-~OR .... when card DA is used)

Stop position can be specified by 12-bit signal (OlH -
12H). When all bits are off, the spindle stops at the
basic stop position (0 deg.).

Stop position =

[ (HI2) «2''« (HI1) «2'*+
[ (H 1) «2 L] ]

Ex.: when only "H10" is on, the spindle stop position
is,

X512 (2%) =y5°

The least setting increment is, 360° ./4036=0. 088"

Integer (1, 10, ....), if specified for stop position,
causes error, due to fraction from multiplied least set-
ting increment (0.088).

The relationship between orientation of installed en-
coder and stop position is as follows:
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ormal orlanted

Case 1 ) Case 2
c
]
-y
- Encodar
L]
- Motor
‘5::-' Belt
z [
et - Vigw A -—View A
z i
-
e
: -
[
o
o
.2 View from "A* View from “A®
. Normal 0 Reverse Mormal 0 Reverse
= Fy ) ry D
-]
- 4000 Coon CO0R 400H
& we) @) et ) (90° )
B00N 8008
(§1 i) Qe )
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6.2.3 Compisition

’ (U & S — ﬂ
Controller H

Pro:rml{

controller
{ MI9
, MO6

——-

N !
Option cara
SF—~OR Oriented spindle - T —
SF—DA STCP commang .]
SF-TL TOgranmal H L
controller
Oriented spindle Stop position ’
- Sommand
CONC (12-Bit binasy ) _,
— J
PLG
CONAA t:
S —————t—] Enceder Spindle
A ——
CONB - “
Motor

Motor rotation differs from direction
of encodor rotation, adjust direction by changing
Parameter Setting. .
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6.2.4 Outside dimensions

Encoder(i1o024P/rev)

Nemr plate

L4

+0M

al

RFI-1024-22-1M-68

-DIA 5.4

4{/
) @}

*

4

L= |

i

+0.012

Key dimensions

Fa 2 DIV X
o 15 A tehA K ov
é' tor B 2ch? L
onnecto
Encoder: M33102A20-29P . c tehB M
Controller cable: MSJ106A20-29% (user should D ~ TehX
prepare this connscter) -
E Case cartLh r 2chZ
Mote: Max. encodsr spsed should bhe .
less than 6000rpm. F R lehi
G s
1] +5V T
J
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§7. PROFILING CONTROL (C-AXIS CONTROL) ENCODER
7.1 Name
Encoder OSE90K+1024 ..... BKO~-NC68336HO1
7.1.1 Outside dimensions

lmll

7 cm}:.on label

Ul =

444

Connsctor key

Connesctor i
Encoder: MS310A20=298
Controller cable: M83108A20-29S5

o3y
S =o.n

Notes: 1. Speed of encoeder should not exceed GQOOrpm.

2. Tolerance tc dimensions should be *0.5mm
unless otherwise specified.

7.1.3 Connectors
(1) Connector: MS3102A20-29P

{2) Connection

R

Signal output Remarks
leh 102¢ C/T A.B phase X.¥ phase
2ch 1 €/T Z phase.Z phase
3ch 90000 C/T C.D phase, T.0 pnase
4¢ch 1 /T Y pnase. ¥ phase
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Pin’ Function Pin ! Function

A I ich A phase K ; ov
B ! 2eh Z phase L ! 3ch T phase
c ich B phase M 3ch T phase
D EEe— N ich T phase
E Case GND P 2¢n T chase
F 3ch € phase R l1en B phase
G 3ch D phase 3 ! 4ch Y phase
H i DC+5VvIl T [ ach Y phase
! ! ov :

Admi tted electrical sgeed is 186rpm for signal in 3 chan-

nel (C, D phases, C, D phases) .

7.1.4 Mechanical specifications

(1) Rotational characteristics

a. Inertia : Max. 100g-cm2

b. Shaft frictional torque: Max. lg-cm

¢. Shaft angular acceleration: Max. 105 rad/sec?

d. Permissible max. Speed: 7,030rpm
(2) Mechanical construction

a. Bearing ! Reoiling is not required for 100,000hr
of operation ‘at 2, C00rpm, and 20 ooonr
of operation at 6 +O00rpm.

b. Shaft runout ¢! Max. 0.2mm at 15mm from shaft end

c. Permissible load: 10kg (S5kg during operation) in thrust
direction

20kg (10kg during operation) in radi-
al direction

d. Weight _ ¢ Max. 2kg

e. Error in perpendicularity of flange surface against
shaft - .. Max. 0,.05mm

b Eccentris;ty in flange engagement: Max. 0.05mm
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(3) Environment
a. Operating temperature range: f5°c to +55°C
b, Storaﬁe temperature range: -20°C to +85°C _
c. Humidity 95%RH (at 45°C) for 8 hours

d. Vibration : 5 = SOHz, full amplitude, 30 min.

for each axis

e¢. Mechanical impact: 30G, lilmsec, 10 times for each
axis

7.1.5 Handling, 1nstallation and operation of encoder

l. Installation of encoder

It is récommended that flexible coupling is used to con-
nect the encoder to the spindle.

(1) Runout and misalignment in encoder connection should
be within the following limitations:

Encodsr
Coupling “, {0.02
. = Rz .
Countar-encodsr shaft side
(2) Recommended coupling
Example 1 Example 2
Manufacturer TOKUSHU SEIKO EAGLE
Model Model M1 FCS38A
Resonance fre- (1,374Hz 3,51%H2

quency

S e ——

Error in posi-
tion detection

0.8 x 10-3 deg.

1.2 x10-3 deg.

Permissible
sSpeed

20,000rpm

10,0Q00prm
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’rgzh‘f*-__h_:=rh Example 1 Example 2
Misalign- | Ececent-| 0.7mm O.16mm
ment rieity :

Angular| 1.5deg. . 1.5deg.
dis=-
place-
ment
Outside Max. 74.5mm 33mm
dimen- length
sions Max. ¢57mm $38mm
dia-
meter

For details, refer to the relevant catalog.

2. In order to assure the maximum performance of encoder,
note the following:

(1) Power supply of encoder should be more than [4.5v].
@ Use wires large enough for +5V and ov lines.
@ vUse two ore more wires for +5V and OV lines,
C) Use a cable as short as péssible (shorter than
8m for cable side of 0.3sq. (100 ohm/km).

(2) In the connector on the encoder side, short-circuit
between pins ® and @, or ®.
(Use a short wire of 0.753q. - 1.25sq.)

S§F () ~TL card

coNg -
—og 1.2.3 %= 3 X b

16 » - F C phase

A 17 M I L T phase

2 18 - G gmu

» - , M phass

PE ::,_ e s Y phase

sC 13 | T Y phase
-mz. . 4 A Case GND
oG l ] ov

3. Others

(1) Carefully handle the encoder; avoiding mechanical
shock to the encoder,

(2) wrong wiring may cause Serious trouble. Before wiring
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the encoder, carefully identify connector name, pin No.,
etc. to avoid miswiring.
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§8. TROUBLESHOOTING

B.1

General information

If any trouble occurs with the control system, perform the
preliminary check described below and then proceed to the
troubleshooting described later.

The following preliminary check is very important when you
consult with service engineer.
Preliminary check:

1. Was any alarm displayed on the controller?
If yes, identify the cause of alarm.
Also examine previous alarms through the LED readout in
"alarm" mode (refer to "Alarm/warning table").

2. If fuse was blown out, identify the phase in which the
blown out fuse was used (control circuit power supply
fuse).

3. Is the trouble or failure reproducible?

4. Are.ambient temperature and panel inside temperature nor-
mal?

5. When the trouble occurred {(during acceleration, or ‘decele-
ration, or steady-speed operation)?
What was the speed?

6. Is direction of rotation correct?
7. Did instantaneous power failure not occur?

8. Does the same trouble occur in a specific operation, or
when a specific command is given?

9. How frequently occurs the trouble?

10. Does the trouble occur when load is applied, or when load
is removed? :

11. Was any part replaced or any provisional remedy done?

12. How many years have been used the control system?



13. Is supply voltage normal?

Does 1t change from time to time?

8.2 First step of troubleshooting . -

Perform the following check:

(1)

(2)

(3)

(4)

(s)

Power supply voltage should be 200V:%g§. 50/60Hz, or
210v, 210V or 230v*id%. |

In any case, it should not go down below -15% of 200V,

o Check if the supply voltage drops at a specific time
everyday.

o Check if the supply volﬁage drops at start of a speci-
fic machine in the factory. '

Are the peripheral contrel devices or functions in good
condition? B ‘

© Are the NC and programmable controller wired proper-
ly?

0 Visually check cables and other components for condi-
tion. ' , —

Is temperature inside and outside the control equpment
pelow S$5°C?

‘Visually check the control equipment.

o Cards, circuit patterns, etc.

© Looseness of wire, damage, foreign matter, etc.

Are all SF-PW DC supply voltages proper?

The most likely troubles or failures with FR-~SF can be large-
ly divided into the following two groups:

—- Control equipment does not work satisfactori-
1 ly when it is turned on for the first time (I).

Trouble A r——— Control equipment comes into a standstill

abruptly (II).

—— Control equipment fails from time to time,
or error occurs in oriented spindle stop po-
sition, or "alarm" lamp lights (III).
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Trouble B

- Trouble with ——— Failure

control eguip~ L Failure

ment
- Trouble with Failure
detector ; enceoder
?—Failure

coder

in

in

in

in

main circuit
control circuit

speed detect

multi-point

| oriented spindle stop en-

~ Failure in l-point oriented

, spindle stop magnesensor

~ Failure in parameter data transfer from NC

!
— Trouble with power supply

E-Trouble with motor-

~ Other troubles (mismatching input signal con-
ditions, cable disconnection, etc. )

8.3 Second step of troubleshooting
Trouble I Checkup Remedy
Control equip- :As far as the control

ment does not
work satisfac-
torily when it
is turned on
for the first
time.

equipment is handled
carefully, this type of
trouble is quite unlikely

to

possible cause is,

(1)

occur. The most

Mechanical shock or (1) Visually check if

impact was given to
the equipment dur-

any part of the
equipment is dam-

ing shipment, in- maged.

stallation or hand-
ling.

(2)

Wiring is incorrect, (2) Check that the power

or disconnected.

Check grounding wigg.

(It is not required
to consider power
phase sequence.)

indicator LED in
SF-PW is on.

(Note 1)

Check the wiring.
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Trouble I

Checkup

Remedy

Check ROM No. and
parameters against the

(3}

order sheets,

(3) If discrepancy is
replace ROM

| found,
’ or change parameter
i setting.

Motor épeed cannot be
increased.

(4)

No-1load operagiéh ié

(5)
! in good condition.

-fS) Check load condition..

Interchange motor
connection between
any two phases (U,
V and W).

(6) Only oriented spindle

good condition (over-
run, etc.)

stop function is not in .

I
|
{6) Readjust. }
i

L

' (7) "Alarm" lamp lights,

Refer to 7.4.

Note 1: "Start signal CW (CCW)" should be turned on after

been input.

"READY" signal and "speed reference" signal have

Trouble II

Control equip-
ment comes into
a standstill’

abruptly

5 Checkup

L P ——

! Remedy

(1) Check if fuse was

blown out or main

er was tripped.
I

e — U

i(2) Check the input power
; supply.

10%
Ac200v* 1%,

AC200 - 230v*10%.
! 60HZ 15%

SOHz

circuit no-fuse break-'

E(l) Replace blown out

fuse. If fuse is

blown out again,
proceed to "Step
or).

FA

H(2)

Input correct power
supply. '

i Provide power sup- |
: pPly with sufficient
i margin in capacity.

"Alarm® is displayed
by the controller.

(3)

- —————

Refer to 7.4. I
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Trouble I

Checkup

Remedy

(4)

Are signals from NC ‘
and programmable con-
troller proper?

Check the input sig-
nals (machine "READY",
"FWD run", "REV run",
etc.), using “diagno-
sys" function (read-
out).

(4) Correct input sig-
nal.

(5}

in open-loop control
mode,
¢ set control paramet-

ter to Q0 0001 ,
ADD DATA

0 input "speed refer-
ence” signal and
“start” command to
try operation.

{Control mode returns
to closed-loop mode,
when PBl button is
pressed, or the power
is turned off after
parameter setting.)

(5) If operation be=-
comes possible,

it is likely that
speed feedback
system is in fail-
ure..... replace

the encoder.

If operation is
impossible, it is
likely that the
main circuit ig in
failure ("alarm”
lamp will light).
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Trouble IO

Checkup

Remedy

Control equip-
ment fails from
time to time, or
error occurs in
oriented spindle
stop position.

{(Condition is
restored when
the power is
turned off and
then on to re-
set. )

In this case, the compre-
hensive analysis must be
accomplished to deter-
mine the cause (load con-
dition, operation mode,
etc. ).

(1) Check if instantaneous
pPower failure occurred

or "UNDER VOLTAGE"
was displayed.

(1)

Check the power
supply.

(2)
occurred in contol
circuit, due to large
noise,

The control equipment
is capable of with-
standing noise (in

power supply) of 1600V/

lus.

Check 1if malfunction

(2)

Determine the
noise source and
install a surge
killer, etec.

Check and improve
grounding method
(particularly,
grounding of de-
tector).

(3) Check tr overload oc-

curred due to momentary

change of load.

Check with particular

care if error occurred

in oriented spindle
stop. '

(3}

Check mechanisms
carefully.

Check backlasn
between spindile
and spindie en-
coder.
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8.4 Detailed troubleshooting

8.4.1

(1) OVERHEAT, MOTOR

"Alarm warning” displayed by LED readout

check. .

J g
Il | I L.'l s
OHS1/0HS2 opened
| Cause Checkup Remedy
| Overload. 1. Check motor load condi- [1. Lighten motor load.
tion.
2. Start and stop are too 2. Decrease start and stop
frequent. . frequency.
Fan trouble 1. Check the fan motor. 1. Remedy or replace the
fan.
Motor air 1. Check air flow from 1. Clean the motor air
filter load- motor. filter.
ed
Thermosenéor l. Allow the motor stop- 1. For provisicnal remedy,
trouble ped for several minutes close OHS1/0HS2.
and start again to 2. Replace the motor.

(2) ERROR EXCESS, SPEED

AL

0

._

3

This display occurs if difference between specified speed
and true speed is larger than SC0rpm, lasting for 12sec. or’

more,

Cause

Checkup

Remedy

Overload

1. Check motor load condi-

tion.

l. Lighten the 1load.

Speed detect

| encoder

: trouble

1. Check if oﬁeration is
Possible in open-loop
mode.

2. Replace the encoder.
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Cause

Checkup

Remedy

Card trouble

l. SF-CA card is defective.

1. Replace the card.

(3) BREAKER TRIP

ALD

g

This display appears if the main power no=-fuse breaker

trips.

It may be PoOssible that

appears prior to this display.

"I0C" (converter/inverter)

Cause

Checkup

Remedy

Power supply
voltage be-
low 180V

1. Check ir supply vol-
tage decreases during
deceleration (regenera-
tive operation).

1. If voltage of line po-
wer supply itself is
close to 180V, this
alarm is likely to ve-
cure in transition.
Boost the power supply
voltage or increase
the power sSupply capa-
city.

Refer to
"IOC trip®™,

(4) PHASE LoOSS ... Phase failure

Cause

Checkup

-Remedy

Phase discon-
nected

1. Check voltage in each
input phase.

l. Securely connect the
power supply cable.

Fuse F1, F2
or F3 blown
out

1. Check if there is
short-circuiting.

l. Replace the blown out
fuse after removal of
the cause,
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(5) OVER SPEED

]
L

H

Ei

N |
¢

This display appears if motor speed exceeds 115% of the
rated speed.

Cause

Checkup

Remedy

Speed detector
trouble

1. Check frequency of en-

coder output (card CH44,

Replace the speed de-
tector (encoder),

CH4S), Frequency should be
220 X 1500 _ 6.4kHz at
1500rpm.

Trouble with
speed detect
circuit/speed
reference cipr-

cuit ,

i 2. Speed control card (SF-

CA) is dergctive.

Replace the card.

(6) INVERTER,

CONVERTER .... "IOC TRIP"

CONVERTER I0OC

INVERTER

Both the alarms "INVERTER IOC"
are due to overcurrent.

If I0C alarm occurs again arter'resetting,

! (I
L.|LS

A
ALIG

IocC

trip and "CONVERTER IoC*" trip

it is likely that

semiconductor in the main c¢ircuit is defective.

Cause

Checkup

Remedy

Power transistor
damaged -

Disconnect the controller
from the motor and op-
erate only the controle
ler to see if TOC trip

Replace defective power
transistor(s).
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( Cause

Checkup

Remedy

o = e a it

Motor lcad ex-
cessive

is displayed again.

© If display appears again,
power transistor is de-
fective.

o If display does not ap-
pear, proceed to the next
Step.

Check motor load condition.

Motor wiring
improper

Check motor wiring.
Check motor wiring terminal
sScrews for 1ooseness.

Motor winding
layer-short-
circuit or

ground fault

Measure 1nsulation resis-
tance, using a megger (in-
sulation resistance should
be larger 1 Megohm).

Lighten the load

S e . - - -

Improve wiring.
Retighten loose term-
inal screws.

Replace the defective

motor.

Voltage drop

Supply voltage
waveflform

Check power Supply -voltage
(the voltage should be at
least 170V during accelera-
tion, deceleration and op-
eration under load).

Use power supply of
larger capacity.

t
1
1

- -

Observe supply voltage wave-
form on a synchroscope to
check that waveform does
not change during accelera-

. tion and deceleration.

'1l. Partial discontinuation

To be less
than 100us
-l

2. Peak is chipped,

To be less
than 2 - 3%

- —— ——— . e - - —_ .

Eliminate distortion

of waveform

1. Increase power Sup=-
Ply capacity or
use power cable of
larger size,
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Cause

Checkup

Remedy

Power supply
frequency un-
stable

Frequency variation should
be within %3%. ‘

Improve power supply

frequency characteris-

tic. !

Current detect

circuit troubleE

Check if failure in current
detection occurs at peak

" voltage of 10V, measured

across CH43 and AGA on the
inverter side.

Check if failure in current
detection occurs at peak

voltage of 10V, measured

across CH39 and AGA on the
converter side,

Replace card SF-CA.

(8) OVERHEAT,

. BOOOE

=
|

This display appears if the'controller_thermal protector
is actuated (for model having cooling fan).

Cause

Checkup .

i Remedy

i Overload

1.

'2.

Check motor load condi~
tion.

Start and stop are too
frequent.

1. Lighten the locad.

2. Decrease start-and
stop freguency.

. Ambient temp-
: erature high

Measure ambient tempera-
ture.

1r temperatﬁre arocund
the controller is over
55°C, use a suitable
cooling means.

Fan trouble

Check operation of cooling
fan.

Replace the fan.
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(9) UNDER VOLTAGE

This display appears if voltage under 170V lasts for longer

than 15ms.

Cause " Checkup Remedy ]
Power supply The display appears when Increase capacity of
cabacityb - speed is changed or load power supply.
insufficent 1s excessive,

Display ap- If the input power supply |Replace card SF=-PW_ ..
pears continu- is in good condition,
ously. SF-PW is not in good con-
’ dition.
ACDOWN - DOSA
"H" level when control
eircuit is in good con-

i dition (+5V) |

(10} OVER VOLTAGE

HUB3E

This display appears if voltage across rectifier capacitor
is excessive,

Cause - Checkup : Remedy
Power sSupply ' Increase capacity of
impedance ' to power supply.
axcessive
Instantaneous . |{Reset to check.

power failure
or voltage

drop
Detector cir- 1f the cause cannot be de- |Replace ecard SF-CA{ !,
cuit trouble termined by the check des-

cribed above, it is likely
that the detector circuit
i1s defective.
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(11) MEMORY ERROR 1

AOBE

This display appears if read from, or write to the memory in-
corporated in the controller cannot be done successfully,

‘Cause Checkup Remedy
ROM loaded im- Visually check that all Load ROM properly.
properly pins of ROM are pui into

the socket properly.
Card SF-CA . | Check card SF-CA. Replace the card
trouble SF-CA.

(12) MEMORY ERROR 2

RGNS

‘This display appeérs if the buffer for bus-linkage with
CNC, M300 series, does not function properly.

Cause Checkup Remedy

Bus linkage ca- : Replaqe the cable.
ble defective

Card trouble Check cved SF-TL. Replace the card.

(13) NO SIGNAL SPINDLE ENC

[l E, y
]| I, ‘

This display appears ifr signal from the éncoder is not in-
put correctly.

Cause Checkup Remedy
Trouble with Check signal fed back from Replace the defective
encoder op encoder, using synchro- encoder or cable,
cable scope (CH1 - CH3 for card
SF-OR, SF-DA and SF-TL )
Card trouble Check card SF-0OR, SF-DA Replace the defective
and SF-TL. card,
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(14) IC MACO12 ERROR

ALdEe

This displly appears if IC, MACOl12, does not function Dro-
perly.

Cause ' Checkup Remedy

‘Cause i Check card SF-CA. Replace card SF-CA.

(;5) DATA PARITE, DATA TRANSFER ERROR

DATA PARITY E ,L ,l__q_, 3 'ﬂ'
- TRANSFER ERROR H L ﬁ j E

The upper display appears when parity error occurs in
data communication with CNC, M300 series.

The lower display appears when data transfer to CNI, M300

series,
Cause Checkup Remedy
Trouble with Check the terminal resist- Replace the terminal
términal re- or in condition. resistor.

sistor

Trouble with

cable for bus |Check the cable for bus Replace the cable.
linkaat linkage.
Card trouble :Check card SF-TL. : Replace the card,
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(16) DATA ERROR, PARAMETER ERROR

DATA ERROR

PARAMETER ERROR

The upper display appears if value of ﬁition
ceeds the maximum limit (when the controller

i (i

[

ed with CNC, M300 series).

command ex-
is bus-link-

The lower display appears if parameter setting exceeds
the permissible maximum value {(when the controller is
bus-linked with CNC, M300 series).

Cause

Checkup

Remedy

Parameter set-
ting not ac-
ceptable or

1) Check the parameter set-

tings against the order

Sheets,

1) Set parameter(s)
properly.

iprogramming 2) Check the program, 1) Correct the pro-
| errer gram.
(17) ERROR EXCESS, POSITION
ol 5] S
| e

This display appears if error in positioning is exces-
Sively large.

Cause

Checkup

Remedy

Position de-
tector trouble

Check the waveform if cign-

vl fex back

from the detec-

tor (encoder).

Replace the detector
(encoxer).

Deteptor sel-
ect parameter
setting error

[}

Chepk detector select para-

metér (PLG).

Correct parameter
setting (FR-SF)
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Cause

Checkup

Remedy

Positioning com-
mand constant
too small.

Check positioning com-
mand constant. '

Use larger position-
ing command constact.

¥

|

8.4.3 Troubles that are not displayed by LED readout

(1) No alarm display'appears and motor does not start ....

Cause

Checkup

Remedy

Miswiring or
wire discon-
nection

Check the wiring.

Correct or remedy
the wiring.

Input power
supply (voltage)
improper

Check the input power
supply (200V SO0Hz or 200 -

230V 60Hz).

Use the specified
power supply.

Card output
voltage impro-
per

Measure output voltage
of card SF-PW, using a
multimeter.

Trouble with
card

Set parameters as follows
00 0CO01
ATA

In open=1lcop mode, in-
crease speed reference and
see if the correct wave-

form can be cbtained.

Card SF=CA

CH23 -"AGA(CH2) Y7\
CH14 - AGA(CH2) "v&’_

.SF-PW,

Replace the card
if necessary.

If the correct wave-

form cannot be ob-
tained, replace
card SF-CA. ..

Emergency stop
or reset signal
input from ex-
ternal socurce

ing.

Check the signal wir-

Card SF-CA pin 1,
2 setting error

Check if nothing is dis-
played by LED readout
while the control power
supply is on.

Correct card SF-CA

Pin 1, 2 settings
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(2) No alarm display appears but motor rotates very Slowly...

Cause . Checkup . ' ! Remedy
Motor connec- - Check the motor Phase - .Wire the motor cor-
tion improper sequence on controller "rectly.

terminals U, V and w.

— T i e 4 e . ——

Input power sup- (Check the 1nput power ‘ Use the Specified

ply improper. supply. -power supply.
Illegal speed re- Increase speed reference Remedy the external
ference signal (input from external - Speed reference
given from ex- source) and see if motor ‘signal circuit.
ternal source Speed increases in accor-

dance with speed referen- .

ce,. é
Trouble with In open-loop mode, . Replace the encoder
speed detect . ‘0 set controller paramet= ’if necessary.
encoder é er to

i 20 0001

' ADD DATA

Eo input speed reference
and start command to i
check if operation is
possible, i

Ir PBl is pressed or power
-is turned off to reset,
“the control mode changes
to “closed loop" mode.

(3) Motor does not rotate only within specific speed range ....

Cause ; Checkup ' Remedy

External speed ‘Check that external sSpeed Remedy the external
l

reference im- freference signal voltage ' speed reference

proper linearly ¢changes from 0OV . signal circuit.

to 10V (analog signal |
" input through CH46 and
AGA)
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(4) Motor torque is insufficient .....

Perform check (1},

(2) and (5).

(5) Longer time is required for start seven

Cause

Checkup

Load heavy

Check lcad condition.

Remedy N
Lighten the load.

(6) Up-to-speed signal is not output (for DIO interface with

NC)

LI

Cause

Checkup

Remedy

Trouble with‘
card SF-CA or
output circuit

Check that up-to-speed
flag (external output

in "DIAGNOSIS" mode)
turns on at completion
of acceleration or de-
celeration.

when flag turns on, the
output circuit -is defec~
tive.

Replace card SF-
CALll.

" (7) Feed motion by NC is impossible .....

If up-to-speed signal is not output, the corresponding

interlock is actuated.
perform check in accordance with (6).

Check the contreol seguence and

(8) Speed detect signal is not output (for DIO interface with

NC) ......

Cause

Checkup

Remarks

Trouble with
card SF=-CA

Check that speed detect
flag (external ocutput in
"DIAGNOSIS" mode) turns on
when speed is faster than
preset speed.

If the flag turns on, the

output circuit is defective.:

Replace card SF-
CA{:.
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(9) Zero speed signal is not output (for DIO interface with

NC) - e s 8
Cause Checkup Remarks i
Relay RAl of Check that zero speed flag | Replace card SF-CALL |
card SF-CA (external output in “DIA-
defective GNOSIS" mode) turns on

when motor speed is slower
than 25rpm or S50rpm.

If the flag turns on, the
output circuit is defective.

(10) Speed range selection is impossible .....

Speed range selection is impossible when "“speed detect"
signal or '"zero speed" signal is not given.
Perform check in accordance with (8) and (9).

(11)

Check the maximum speed setting.

Check'if “override" signal is input.
Check load meter reading...... if meter reading is exces-
sively large, examine load condition.

Speed cannot be increased over a certain speed ...

(12) Intense vibration or large noise occurs .....

Cause

Checkup

Remarks

Dynamic unbal-
ance

Check dynamic bal-
ance.

Insulation re-
sistance de-
creased

Disconnect the power cable
(R, S and f) and measure
insulation resistance with
a SO0V megger (all wires
connected to ground term-
inals should be disconnect-
ed).
a) Between entire main
circuits and ground

To be more than
20Megohm

(Terminals X1, X2, X3,

LR

If insulation resis-~
tance is low, check

the circuits to find
deteriorated insula-
tion and remedy.

u, V, W, MS1 and MS2)
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Cause . ' Checkup Remarks

gb) Between control circuit
' COM and ground

; +«+.+» To be more than
i _ 20 Megohm !

f ("OM" of terminal block
i TB1 of card CA)

¢) Between entire main cir-
cuit and control circuit
COM ... To be more than

20 Megohm
Motor bearlng Check that motor can be ro- "Replace bearing.
defective tated smoothly by hand.

S —— e e —— T T et e ———— e . e e e E—— ey - -

Motor mounting Check motor mounting screws Retlghten sScrews.
screw loosened for looseness.

C b o - - —

Runout of motor Check 1if motor shaft is ‘Remedy or replace
sharft damaged, , .meotor.

. Reference Sig- Check that waveforms observ- Replace card 3F-Ca,
| nal waveform ed on CH14, CH23 - CH9 (AG)
irregular are well-balanced. !
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(13) Speed can be controlled successfully, But spindle cannot
be orient-stopped accurately ......

Cause

Checkup

j Remarks

Speed is de-
celerated to
oriented spin-

dle stop speedJ

but spindle
does not stop.

R S . d———— v — —

ented spindle

|
|
|
|

i

stop, stop po-:

sition during
normal run
differs from
that during
reverse run.

Check if positioning control
feedback encoder or magne-
sensor is in good condi-
tion.

Run motor under normal speed
control to check positioning

.Replace encoder or
magnesensor.

Card SF-OR (or SF~DA
or TL) interface is
defective..... re-
place the defective

control feedback signals. card.
Measure voltages on the fol-
lowing check pins of cards SF-!
OR, DA, AND TL (normal run):
CHl - CHE6 (DG) E}l -
CH2 - CH6 (DG) !I I
CH3 - CH6 (DG) _ prm
(Mark pulse) _
!
Measure voltages on the fol- i
lowing check pins of card §
SF-OR, DA, or TL (normal run):!
SF-CA |
CH4 -
ICHS (AG) 3
3 - SV
CON4(16) [SF-CA
CONB(10) {CHO
CONB{10) i v L
{AG) :
In multi-ori- éCheck backlash of encoder. {
|
]
§
i
- !
i
Hunting occurs ;Widen the 1st deceleration .Card SF-~CA

at spindle
stop.

range to check.
Decrease oriented spindile

‘{2nd deceleration
' range)

Parameter #22 pg2
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Cause

Checkup

Remarks

stop speed.

(1st deceleration
range)

- Parameter #21 PG1

(Oriented spin-
die stop speed)

Spindle stop
position de-
pends on

gear selected.

Check gear ratio setting.

Check parameter settings.

Set gear ratio cor-
rectly.

If gear ratio has
been set correctly,
set

1st deceleration
range (PG1l)

.Oriented spindle
speed (OSP)

Servo stiff-
ness low

Check gear ratio setting.
Check parameter settings.

Increase speed con-
trol loep constant
(VKP. and VKI).

Speed control
overshoot

Decrease speed con-
trol loop constant
(VKP and VKI).




§9. PERIODIC INSPECTION

In order to ensure high-performance bperation of equipment,
and trouble-free long use of equipment, the periodic inspec-
ticn is particularly important.

CAUTION: To prevent accident, make sure the power is inter-
rupted completely before starting the inspection.

8.1 Inspection of control equipment
—=;________h_‘_ Frequency Check Reme dy
1. Cooling fan Monthly 1. Rotate the fan shaft |Replace the
’ by hand to check. fan.
2. Turn on the fan to
check that the fan
runs powerfully.
3. Check if foreign
sound occurs in bear-
ing.
2. Soiling, de- Appropri-iCheck the components
ate in-
formation, terval for cleanliqqss. and
and terminal terminal screws for
screw loose- looseness.
ness
3. Miniature Every 3 1. Check contact peints {Replace de-
relays months for wear., fective re-
[
2. Check that main cir- |+3Y{s).
cuit contactor opens
and closes in accor-
dance with relay op-
eration.
4. Wiring Appropri-|Check if any wire or. a
:::v:?- conductor is short-
. ' .circuited.
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9.2 Inspection of motor

Frequency | Check

1. Sound (noise)

and vibratioon !

—

Monthly go Check if foreign

! sound or intense vib-
' ration occurs.

!If foreign sound or in-
}tense vibration occurs,
?perform the following

i check:

1. Check foundation and -
installation,

;2. Check shaft alignment.

'3, Check if vibration is
transmitted through
shaft coupling.

"4. Check if bearing is
damaged.

5. Check if noise or vib-
ration is caused by
reduction gear or
belt.

6. Check control equip-~-
ment for condition.

7. Check cooling fan for
condition.

8. Check belt tensiocn.

2. Temperature
rise

! Monthly

© Check bearing tempera-
ture.
(Amb. temp. + 10 to 40°C)

o Check motor frame temp=-
erature.

‘If temperature is high ex-

cessively, perform the
following check:

Remedy

Clean.
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H Frequency Checkup Remarks !

1. Check cooling fan op- ‘
! ‘ eration. |
; | 2. Check cooling air l
) . '
passage (between
frame and cover).

! _ ‘ : 3. Check load condition.

: 4. Check control equip- Refer to
' : . ! "Trouble-
ment. shooting".

3. Insulation ;Every 6 o Check if insulation

resistance ;months- resistance is exces-

sively low.

To check, measure in- |
; Sulation resistance
between the .entire

! circuit and ground

' (control panel discon--
nected}.

: ; I Insulation resistance

; j ; should be larger

’ : !} than 1 Megohm, measur-

- i ed by 500V megger.

: . If insulation resis- _
tance is less than 1

Megohm, clean and dry
motor interior. '
To dry, disassemble

y and heat moteor at
temperature less than
90°c.

I U

—— e e b, e |

4, Cooling fan .Weekly . © Check cooling fan

éMonthly for operation, noise

{ - . _ : and vibration,

- S — - tn i md bt ar
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§10. PARTS LIST

AC spindle controller and motor
1. Spare A veun Spare parts recommended to be replaced every
2 years.

2, Spare B .... Spare parts recommended to be replaced every
5 years.

3. Spare C .... Spare parts recommended to be stored by ma-
chine manufacturer. ‘ .

s Spares
: Part name Model Manufacturer | Symbol | > Stondarn Uption Hemarks
E f:.:; . . o |mrisa A B c
5.5
s NFS0CS | 40a05
- »
11 S50A05
15 ' 75005 )
CIRCUIT 125 wr100cs MITUBISIE - : o olol
BREAKER ELECTRIC
2 3P - | 100405
2
5.5 ‘
IN7SCDY- 10
7.5 TRR
11 | t§100CDY- 10 ™5 3] 0o (o]o}3
15 T
UM1SOCDY- 10
1.5
TRAN- MITUBISII
sistr | 2 ELECTRIC we1=3
_ IN75CDY- 10 mst=3 |9} o lo|o|o
28 TRT1~3
S.S |} UM7SCDY-10
TRU
7.5 | maoocoy-10 )
11 L I I o|lo|3
MI50CDY. 10 Y
AN 1 ' MITUBISHI ’
18.5 | INI0OCDY-10 1.2 '
SISTOR - ELECTRIC TR |
22 TRVL.2
UM150CDY- 10 6| o |olojs
26 A TR¥L, 2 R
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g Spares
: Part name Model Manufacturer Symbol’ Stanaert | Option Remarks
L N N mrlen
£ o ' A[BlcC
5%
7.5 | PT768 [1]] 0 0[O0}
11
15
DIODE 185 PD608 NINGN D1-1
STACK 2 INTER br-2 0 0jo}]3
PDIOOS b1-
P 3
et C1-1.2 0 0;2{2
7.5 | 2900uFx3sov NIPPON o
| H BKO-NC1043-119 OMEMI - CON Cl-1~3 0 0|33
15
CAPAC] - 188 - Cl.1—~4 4] 0 4] 4
ToR 2 J200UFX350V NINON -
' = BXO-NC1043-H20 CONDENSER Cl.1~5 0 j0iS5(5
55
7.5
m SK50-AC200V
15 MC1 0 0jo}1
[} 1
CONTACTOR 18,5 mtﬂ
22 SK&5. AC200V
26
8.5 FANL 0 0|1
1.5
N3951ML
11
2 FANL 0 2|0 2
FAN 18.5 ToBiSH1 FAN2
2 nS4556M
26
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Spares

f'?nrt name ' Model Manufacturer Symbgl i3 ::::-_rd Option Remarks
i = 5 |7 ATeTe
5.5 Ho2
7.5 o3
11 o4
15 nos
i 85 |0 106 CIUCDENK] ACL 1] o Jofol
REACTOR NCB321 -
- 22 007
26 7]
5.5 C2-R.S.T
CAPACI-TR | 7.5 WELL.05KS00A c.u.v.¥ 1 ° |°[¢]|¢
BKO-NA1061 -05 —
11 C2-R.5.T| 3 0 0[3}3
i Q.uvw| 3 0 0o
2 SIZUKI . —f
18.5 | BK0-C1916102 DENKL ca-m.u2| :
SURGE 2 a-viv2) e 0 10} 6
KILLER | 26 - C3.91.%2
15 Cz-ll.$l.3 o lolols
18.5 1y
BX0-C1916H0}
2 C2.R1,R2
SURGE SizKl - jc2.s1.82{6| o |olo]s
KILLR | 26 DENKL €2-T1.T2
5.5 to2
7.5 Ho3
n B4
15 105 R1
RESISTOR | 185 | 1006 NICRON R2 3! o jolo]a
LS = DENKI %
2 Ho?
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Part No,

Part name

Model

Manufacturer -

Symbol

Q'ty

Spares

Stmaard
seeen—
»ories

Remarks

13

RESISTOR

55

7.5

11

15

18.5

MICRON

[

RO-1
RO-2

1]

- RELAY

GAJ3342.-TDC24V

RAL

Is

RELAY

GAJ1142.TDC24V

16

THERMAL

TOOKIN

17

THERMAL

TOOKIN

THS2

18

7.5

11

15

185

HHEH

06

NC6131.

DOOSHIN
DENKI

33319

19

TERMINAL

7.5

TE-K14.3

11

15

TE-K228.3

18,5

TE-K-D60B

MITSURLSII
ELECTRIC
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o Spares
" Part namse Model Manufecturer Symbol 3» Standars | Option Remarks
E Camac- ‘ o |mries AlBlcC
& ity mw
55 MITSUB1SHI 4
20 TERMINAL | s TE.K2.3 ELECTRIC _ 2 0 L )
28 .
5.8 Shzuxi
21 FILTER § BKO-NCE14231101 FIL1 | 0 040¢}1
DENK]
26
5.5 Fi
2 FUSE § MFGONR-5A- S ToY0 F2 3 3 003
26 F3
SURGE 58 MATSUO
2 CIWLER § DCR2. 12003.-5041 DENKI 5Kl 1 0 01011
26
§.5
PRINTED ' BKO-NC6233 YAUBISHI SF-p¥ | 0 giof1
24| CIRCUIT 26
SOARD
S8 SF-CA MITSUBISH]
PRINTED | SF.CA 1 0 0011
25| crourr 26 (TN990A376G61 ) ELECTRIC
BOARD
OPTION MITSUBLISII
- PRINTED — { SF-OR ELECTRIC SF.oR 1 0 0joj1
cIpcurr MITSUBISHI
BOARD - | SF-TL ELECTRIC SF.TL 1 0 cj0]1
BED-C18106103 SONY MAGNESCALE -_— 11 0 fojo|1
BED-C1730H06
“BKD-C1730009
NAGNET | BKO-C1730811
0PTION BED. C17300112 MACOME —_ 11 0 0jo]1
MAGNETIC- BKO- (1730813
Z:a' SENSOR BKO-C1730i114
SENSOR BKO- 18106102 SONY MAGNESCALE . 0 ool
BX0-C1730102 MACOME
AWPLI- | BXO-C1810001 SONY MAGNESCALE . 0 ofol
FIRE | BKO-C17301101 MACOME
OPTION
ROTARY —— | RFH102¢-22.1x-68 :::::A“ —_— 1 0 0}l0}1
ENCODER
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Part No.

Part Name

Capac~
ity Wv

Model

Manufacturer -

Symbol

Q'ty

Remarks

SIGNAL
GENERATOR

TS18650N14

TAMAGARA
SEIKi

1 R6550.7

TOB15H!I

Al12

B2

FAN

B132

C132

IA-15101

UNION

Al60

PFA-G80-A

AKANATSU
ELECTRIC

TOYO ELECIRIC

FOR
NOTOR

All2

iz

630226519

BEARING
(LOAD

8132

83102220522

SIDE)

Al60

B160

631232220528

142203

63162203

BEARING

éﬁ

ki |

Al12

Bz

606M222CS16

BEARING
(OPPOSITE

8132

€132

SIDE)

Al60

Bl60

6308M22ZCS 19

3180

63102203

63122203

BEARING

gé’
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