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§1. OUTLINE OF AC SPINDLE DRIVE UNIT, SF SERIES

1.1 Features

Enhanced performance and upgraded functins

0 Oriented spindle stop function

The newly designed oriented spindle stop function assures

smooth, exact and rapid spindle positioning.
© Accurate response to impact load

Flexibility of control system and accurate response char-

acteristic permit powerful cutting.
O Accurate response to low-rigidity load

Because of good flexibility of control system, response
to low-rigidity load, such as belt-driven load, is parti-

cularly good.
o Accurate load meter

Automatic motor rotor temperature compensation and motor
control compensation functions assure exact reading of
load meter.

©0 High-speed tapping

When the unit is bus-linked to CNC, complete synchroniza-

tion with feed motion can be achieved ... high-speed,

high-performance tapping can be realized.
0 Profiling control

When the unit is bus-linked to CNC, C-axis motion can be

controlled for profiling.



Easy to use

o Flexibility and versatility in use

Parameters (maximum motor speed, speed control loop gain,
etc.) can be set by incorporated key switches, as well as

through CRT of NC.
o Diagnosis functions

Diversified diagnosis information such as cause of alarm

is displayed by CRT of NC.
o Reliability

For enhancement of reliability, components are reduced
(about 30% of reduction, as compared with our previous pro-

ducts).

Wide range of models

Models ranging from 3.7kW to 45kW are available in standard
type. Besides standard type, alsc available are high-speed
type, wide-range constant output type, small-capacity type

and positioning type ....

o Small-capacity type (REQROL-SFJ)(2.2 - 7.5KW ... 50% ED rat-
ing)

"90 frame"” (motor frame size) is added to complete a series
of 2.2kW - 7.5kW.

Controller is renewed to reduce volume (1/3 of previous
one), floor space (1/2 of previous one) and weight (1/2 of

previous one)..... Refer to Specification BNP-A2821-01.

o0 Positioning type

Multi-point oriéented spindle stop and index with high-speed



spindle are available, owing to use of motor built in en-
coder, when motor is directly coupled to machine.
Spindle speed and sync. feed signal can be monitored.

Since spindle encoder is not required, spindle head sys+

tem can be simplified.



1.2 AC spindle drive unit model designation

SJ 5D

1L J

'|

(closed)

o High-speed sync. tap
(closed) with motor
built-in encoder

o Profiling control.
(semi-closed)

o CRT fault display

o CRT speed meter dis-
play

o CRT load meter dis-
play

play

Sync. feed signal
Spindle orientation
command input
Spindle orientation
complete output
signal

o Spindle fault
output signal

o Spindle fault
content output
signal

o Torgque limit out-
put signal

o Torque limit com-
mand input

o Machine ready
input

o Alarm reset input

© Speed reference
digital/analog
select input

¢ Speed override
input

o Emergeny stop
input

o Emergency stop
alarm output ON/
OFF select sig-
nal

o Acceleration/de-
celeration time
constant setting

§ zé:g:bigzie:c Basic speed Special type M: Equipped with
= aaa A: 1500rpm M: High-speed Z-phase control
= B: 1150rpm
L: 5000rpm type
30-min. rated out- X: Special speed Z: Special max. speed type
put capacity (kW) < W: Wide-range constant output
type
Iml—sr!—[ﬂ—l_S-s jx — | | o Sl |
AC spindle in- Output capacity
verter name (kw) ’
Power supply: Symbol Name Symbol Name
008 clusm NO SIGN | Standard NO SIGN | Panel inside mount
series type
H High-speed c Intermediate panel
series type
Symbol Function
NO SIGN o S-analog +10/TOP |Notes)
speed A
o S-analog £10/Top | MO SIGN: Option card
R Magnesensor spindle speed uéad
Card SF- orientation o Forward/reverse 2
OR Encoder multi-point command input R: For connection
i spindle orienta- 0 Speed meter out- with NC other than
2 tion put M300 series NC
- D Digital speed reference Encoder multi-point | o Load meter out- This includes NO
2||card SF-| signal index spindle ori- put SIGN function.
-
g L o Binary 12-bit ;gzgﬁig:ilt-in A o Zero speed out- D: For connection
5} o BCD 2-digit coder milti-point put signal with NC other than
o BCD 3-digit index apindlz ori- o Up-to-speed out- M300 series NC,
antation put signal and use of digital
Bus-link to M300 series o Speed detect out- speed reference
T Motor built-in en-
Card SF- NC codar put signal signal
b o High-speed sync. t o Load detect out- This includes NO
gn-sp ynee: Lap Spindle speed dis- | put signal SIGN function.

T: For bus-link to
M300 series NC.
This includes NO
SIGN function and
R function.




Linkage between NC and spindle controller

CNCs Spindle
vious| M300 SE 2 5

_ CNC | 310 320 330 (l1-| R T |#2D

S-analog speed reference Qi101~=10]10|]01010| 0
Digital speed reference #3

(I Binary, 12-bit/ECD. OQl=|=]l=10|=~=|=]—|0O
2-digit, 3-digit

Digital IO O|lOoO|/|O|OjO|O|JO|O]|O

(II) | Serial 10 (RS 422A) - |-=-]O0O|O0O|—-—|O|O|O]| O

() |Bus-1ink 10 (RS 4 8 5) —|O|]O|]O|—|—|—|O|—

*1: Without option

*2: With digital speed reference option (planned
to be developed by Ocb. 1987)

*3: For BCD, digits of its code were increased from
2 digits to 3 digits.




1.4 Basic functions, auxiliary functions and optional functions

Detailed Controlle;“@ggel Previ-
) description|FR-SF-2-{ K- @%%gﬁ ous
Function Out- | De- Option symbol gg;?gs
line | tails = R T D
S-analog reference voltage o o] o o] o
input, +10V/top speed
c
2| S-analog reference voltage o o o o o]
o+| input, *10V/top speed
gg Forward/reverse command o o) o o o)
a+| input
Speed meter output o o] o o o
Load meter output signal lo] o] o o] 0
Zero speed output signal o o o] o o
Up to speed output signal o (o} o o) o
Speed detect output signal (o} (o} o o o]
Load detect output signal o] o o o] o
Spindle fault (alarm) out- o) o) o o o
& put signal
O | Spindle fault (alarm) con- o) o o) o o
ﬁ tent output signal
5 Torque limit output signal o o o] o o)
“
o, | Torque limit command input (o} o] o) o o
E Machine ready input o o o o] o}
o=
= | Alarm reset input o o] o] o o
< .
3 | Speed reference signal o o] o o o .
< | "digital/analog" selection
input
Speed override input o]
Emergency stop input
On-emergency stop alarm o
signal ouput "ON/OFF" selec-
tion input
Acceleration/deceleration o] o o o] o
time constant setting
Spindle orientation command o) o] o ) o
input
Magnesen-|Magnesensor spin- - o o o] o
£| sor used |dle orientation
=
gg Magnesensor high- - - o - -
o2 speed sync. tap*
— 3
+ oy
jo%
o




Detailed Contr‘olle;__r_nv_qg'el Previ-
. description|FR-SF-2-{ 1K=~ ggggﬁ ous
Function Qut- |De- Option symbol gg;?gs
line | tails 25 R T D 5
1024P/rev.| Encoder (4096 di- - o o) o o)
encoder vision) spindle
used orientation
Encoder (4096 di- = o] o o] o
vision) index
Encoder high- - - o - -
speed sync. tap¥*
Spindle speed - o o o o]
display/sync.
Z-phase
S Pty feed signal
bt motor Motor built-in - o] o o o
o | built-in encoder spindle
& | encoder orientation
| e Motor built-in - o | o o o
P encoder index
c
o Motor built-in - - o - -
b encoder high-
2 speed sync. tap*
Controller|CRT alarm display - - o - -
linked to CRT speed/load
M300 CNC :
meter display
C-axis control - - o = =
Digital speed reference
12-bit binary
3-digit BCD selectable = - - o) o
2-digit BCD

For use of "high-speed sync. tap" marked with * in this list, con-
troller should be bus-linked to M300 series CNC.




1.5 Composition

1.5.1 Basic composition (standard) ..... FR-SF-2-{ K

Ac spindle controller

AC spindle motor

FR=SF
200/200~230 v T10 &
-15 Converter Inverter
50/80HZ+x3HZ
Power supply E N ana 1@
— = Fan motor
CONI
CON2 Motor built-in encoder
External signal cgn3 Control section > i
Ea Motor thermoswitch

1.5.2 Equipped with oriented spindle stop function (optional card
SF-OR is used) .... FR-SF-2-{_K-R
(1) Magnesensor spindle orientation (1 div.) specification

CON1
External signal

CON3 Control section [_

ssas =

Option card

L con? F

SF-0OR L—]-:

Magnesensor

Spindle

(2) Encoder spindle orientation (4096 div.) specification,
equipped with index function

— ~—
CON1
External signal cong Control section
|
Option card
External signal EQre SF-OR

Oriented spindfl.e stop

position command

Encoder for spindle
orientation

1024P/rev



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

~ —
CON1

-, CON2 r

External signal -qn3 Control section >= — - | Z-phase control
- motor built-in

E encoder
Option card
N ~ NAA
External signal SONC SF-OR -\lCO ~ 70 NC

Oriented spindle stop
position command

(4) Magnesensor spindle orientation (1 div.) specification,
equipped with motor speed feedback ocutput

(for spindle speed display/sync. feed signal)

el
CON1 (
External signal CQON3 Control section
To NC
Option card
SF-OR CON4 Magriet
} { ?
Detector Sensor

Magnesensor Spindle



1.5.3 Controller bus-linked to M300 series CNC .... FR-SF-2-{1K-T

[
La—

Equipped 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

Control section ) 1 PLG

External signal cox3

To CN1B of MR-S servo CN1A

Option card
amplifier last axis "

SF=TL

Magnet
=

Detector Sensor

CONB

Magnesensor Spindle

(2) Encoder high-speed sync. tap spindle orientation (4096 div.)
specification, equipped with index function

External s:l.gnal cCON3

To CN1B of MR-S servo CN1A

amplifier last axis Encoder for spindle

orientation

(3) Z-phase controlled motor built-in encoder high-speed sync.
tap/multi-point spindle orientation specification, equipped
with index function

A s
-, CON2 Z-phase control
External signal cON3 _/' 1 motor built-in
Control section ]:% .encoder
To CN1B of MR-S servo CN] A
amplifier last axis Option card
SF-TL CONAA




1.5.4 Controller bus-linked to M300 series CNC ... FR-SF-2-{1K-T

(1) C-axis control magnesensor spindle orientation

(optional card SF-TL is used)

I
o
o
4
ra

[~

External signal CON3

1

Control section (|_/ }:

To CN1B of MR-S servoCNIA
amplifier last axis

Option card Magne::
SF-TL -

Detector Sensor

Magnesensor SPindle

C-axis control
encoder

() e
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2.2 Output characteristics

[Fie. !] Output P1./P2/P3/P4 et 2] Output P1,/P2,/P3,/P4
i S J-55A SJ-T.5A SJ-1AP| SJ=1A | SJ-15A | SJ-185A
‘g 55/31/3/2 (M 1.5/5.5/4/3 (M) 11/1/8/5 11/7T.5/8/5.5 | 15/11/11/8 | 18.5/15/13.5/11
g T/5/4/25 (W) 10/7/5/4 (8 am (m () w
75} 15/8/10/7 15/10/10/T | 20/15/15/10 | 25/20/18/15
30min. rating
) (5P (RP) (HP)
Output :!1 ﬁ 30 min. rating
P3fJ/:
P‘ :ccmt. rating
' :
0 1500 4500 6000
Speed Speed (RPWD)
ig. Fig. 4
Fig. 3] Output P1/P2 [Fis. ¢] Output P1/P2
SJ-ZAP| SJ-2A | SJ-2%A | SJ-30A SJ-3B | SJ-3B | SJ—4B
22/15 (W) | 22/18.5000) | 26/22 (N | 30/2 () 30/22 (M) | 37/30 (0D | 45/37 (D
30/20 (HP) | 30/25 (HP) | 35/30 (HP) | 40/30 (HP) 40/30 (HP) | 50/40 (HP) | 60/30 (RP)
30 min. rating
output P!
ng
0 1500 4500 0 1150 3450
Speed Speed, (RPM)
i g. ig. Fig. 7
[Fig. 3] Output' Pl P2 [Tig ¢ Sutput PPz | H& Tl [ output PisP2
& SI-5.5T8 | S)-T.SNN8 | S)-1Lmm8 sj-15m SI-18 5008 S]—22xm8
s SS/37(W) | 1.5/55(0 | 175 15/11 () | 18.5/15 (NW) 22/18.5 (N)
& /5 (8 | 10/7 (RP) 15/10 (HP) 20/15 (8) | 25/20 (WP) 30/25 (BF)
3 Pl — q PL Pl
o OQutput 30 min. rating Output 30 miri. rating Output | fi0min. rating
] P2 ! P2 p2
z :
o Cont. rating CoRtT Fating | cont. sating
= ' i
= 0 0 G5 5000 0 500 4000
Speed (RPM) Speed (RPWD Speed; (RPN
[ Fig 8] Output P1,/P2 [ Fig. 9| Output P1/P2
S J-55XWC SI-T.SXBC | SI-1LTEC | SI-1SKKC
s5/27 (M 7.9/5 50 | LU/T.5(0 | 15/11 (W)
1/5 (W) 10/7 (HP) - | 15/10 CHP) | 20/15 (EP)
7 outout ™!
Output 30 min. rating utput 30 min. rating
P2
Cont. rating
0 500 6000
Speed (RAD
[Fig. 1| Moutput P1/P2/P3/P4 [ Fig. U] Output Pl P2 [Fig. 12 Output P1/F2
- SJ-55AZ SJ-7.5AZ SJ-S5LH | SI-L5LH SJ-1ILH | SJ-15LH
8 5.5/3.7/2 4/1. 60 7. 5/5.573/2 (W) 5527 (W) |7.5/55 (W /1.5 (0 | 18/11 (00
= T/5/3.2/2.4 (WD) | 10/7/4/2.6 (HP) 75 (@) | 10/T (8P 15/10 (HP) | 20/15 (HP)
30min. rating
) P — ('_!1.:1:1::1:::I 30 mie reang Dutput?l 30 min. rating
e OQutput - ’
2 Tl E P2 P2
ra
pg y Cent. rating Cont. rating
P" Cont. rating
T - 0 3000 20000 [ 5000 15000
0 1500 4500 10000 ;
Speed (RPW) Spwed (RPM) Speed (RPW)
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Appendix 1 Alarm/warning list
Alarm - (Note)
No. Abbr. Name Description Motion
10 uv VOLTAGE DOWN | This alarm occurs if input supply A
volage goes down below the specifi-
ed level, or if instantaneous power
failure lasting for over 10Omsec oc-
curs.
12 ME1 MEMORY ERROR | This alarm occurs if read from, or A
(FAULT) 1 write to internal memory for con-
troller system control does not go
normally (memory is checked when
the controller is turned on).
15 ME2 MEMORY ERROR | This alarm occurs if 2-port memory A
(FAULT) 2 for data communication (when FR-SF
is bus-linked with M300 series CNC)
does not function properly.
17 BE EC BOARD This alarm occurs if any part of A
R
A control card is not in good condi-
tion.
20 NS1 NO SIGNAL 1 This alarm occurs if signal from A
(PLG) motor built-in encoder is not at
normal level.
21 Ns2 NO SIGNAL This alarm occurs if signal from A
(Spind ENC.) encoder for oriented spindle stop
is not input, or not at normal level.
22 | NSS IC MAC This alarm occurs if IC "MAC 012) of A
1% FAULT control card does not function pra-
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 if current exceed- A
ing the specified limit flows in
the main (power) circuit.

= 19 =



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

OVERCURRENT | ;o0 -the specified 14mit flows 4n
converter.

26 FL POWER PHASE This alarm occurs if any one of A

FAILURE
three phases of input power supply
fails.

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

R -~ ing the specified 1limit flows in
controller.

33 ov OVERVOLTAGE, | This alarm occurs if voltage charged A

CONVERTER in main circuit capacitor goes up,
due to.regenerative brake energy,
over the specified limit.
34 DP DATA PARITY This alarm occurs if parity check A
CHECK “BERGR 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 | PARAMETER This alarm occurs if set parameter A
DR value is out of the permissible
range (this check is made when the

- 20 -



Alarm oy (Note)

No. Abbr. Name Description Motion
controller is turned on).

45 OHF CONTROLLER This alarm occurs if ambient temp- A

OVERHEAT erature is excessively high, or
main (power) circuit semiconductor
overheats due to overlcad or stop
of cooling fan.
46 OHM MOTOR OVER- This alarm occurs if motor overheats A
HEAT due to overload or stop of motor
cooling fan.
52 oD ERROR This alarm occurs if difference A
EXCESS (error) between referenced position
and true position is excessive in
position loop control.

55 EM‘ EMERGENCY This alarm occurs if emergency stop B

SR signal is given by external signal
source.

56 QA OTHER AXIS This alarm occurs if trouble occurs A

FRaLT with other servo control axis (when
FR-SF is bus-linked with CNC).
EO IPF INSTANTANE- This warning occurs if input power C
OUS POWER
FAILURE supply is interrupted or its voltage
goes down momentarily.

El WOL OVERLOAD This warning occurs if controller A
and/or motor is under overload con-
dition for over the specified time.

E4 WPE PARAMETER, If illegal parameter is set, this @

SETTING

ERROR warning occurs.

E7 | NCE NC EMERGENCY| This warning occurs if emergency B

RIOE stop signal is input from CNC (when
FR-SF is bus-linked with CNC).
This warning occurs if emergency
stop signal is input from external
signal source (when external emer-

s (R



Alarm dk g (Note)
No. Abbr. Name Description s t4ion

gency signal is acceptable ... para-
meter 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).

- 22 =



. ; ; o Ref L 1 -
Function |Application Description tg er‘ggtggpget%?gg égg;ié
range

Speed Speed dis- |[When speed is maxi- i Max.
meter play - e DC10V
output mum, single-swing output

DC1imA meter reads

the maximum value

(full scale) and

DC10V is output.
Load Load dis=- When load is 120% DC3V or
meter play = DC10oV
output of 30-min. rated output

output, single-

swing DC1lmA meter

reads the maximum

value (full scale)

and DC3V or DC10V

(selectable, stan-

dard: 10V) is out-

put.
Zero Machine Signal which closes 0O - 1000rpm Contact
speed interlock contact, or turns Standard: cutput
eutput 50rpm | Open-
signal on output transis- e eﬁi  tor

Quasi-

tor, when motor T output

speed is below the 25rpm

referenced speed.
Up-to- Answer Signal which turns Open-
speed back to NC » emitter
output on output transis output
signal tor when speed is Open-col-

within *15% of the lector

referenced speed. output
Speed Signal whic¢h turns Open-
detect emitter
output on output transis- output

tor when motor Open-col-

speed is below the lector

referenced speed. output
Load Prevention | Signal which turns Open-
detect of cutter ; emitter
output sticking on output: transdss output
signal tor when output

« 93w




" : y e Refer|Internal para-| Input/
Function |Application Description = £ti
to §§n§€ Seiting | output
exceeds 110% of
rated output.
Spindle Spindle Signal which closes Contact
gi%;ﬁt fault contact, or turns ouhplit
signal on output transis- Open-
(alarm) ) ] emitter
tor, if spindle output
fault occurs
Spindle Spindle In case of spindle Open-
fault fault emitter
content content Taplt; the dasa output
output indicating the
signal
(alarm) cause is output
(combination of
4 output transistor
statuses).
Torque Signal which turns Open-
limit i emitter
output on output transis- output
signal tor while torque
is being limited.
Torque Motor tor- | Torque limit input 0 - 120% of External
limit que is re- |signal maximum tor- input
command duced temp- que
input orarily Torque is limited
when gear to preset value Standard: 10%
is shifted,| when TL1 - OT is
for exam- closed.
ple Torque is limited
to (preset value
X 2) when TL2 - QT
is closed.
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 ARS1 - input
input in control -| ARST2 is closed.

ler
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Function |Application| Description Refer In%ernal ara-| Input/
to ;,"gngg setting | output
Speed re-| Selection Digital signal is External
ference of digital]| ” ’
digital/ speed re- input when DIG - OA input
analog ference is closed, and
select signal
input analog signal is
input when DIG - 0OA
is opened.
Speed Override Override can be External
override to speed . input
input $5 Bt set within a range
matic from 50% to 120%
opsration by external poten-
tiometer.
Override is exert-
ed when DEF - 0D
is closed.
Emergency | Emergency Motor is decelera- External
stop stop input
input ted by regenerati-
ve brake to stop.
Emergency stop
signal is given
when ESP1 - ESP2
is opened.
Alarm Alarm When "ON" is sel- "ON"/"OFF" Contact
signal signal is output
output output ected. ‘alerm sig= 0 _
for emer-| (ON) or nal is output in p?gt
gsncy not output case of em enc emt :r
stop - (OFF) in bt outpy
case of stop.
emergency I - <
stop. When "OFF" is sel

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

gency stop.

= 25 =




load inertia (GD?).

i i i §oa e Refer|Internal Input/
Function |Application Description to meter setting Pelriiaid
range
Accel./ Accelera- True acceleration O - 32767msec| Internal
gigzléon- zéigﬁgi;on or deceleration Standard: setting
stant time con- time depends on 0.3sec
setting stant
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2.5 QOutside view and dimensions

2.5+1

Motors

Standard flange type Frame No.: 112 - 200

Terminal box
m / L - LD 8]
\ [T T LF /H..Z
[ |
Lead cutlet of — I
terminal box -G, Ve
can b;tluclud | LE
on le or
right side Name Section B-B 2 " =
plate 5 -
o, /"
T B
= "Eu. ™ :a/
ey
Exhaust = ": =2 ®
air N !
o 3 = SR
g = w
] t 1| :1'
— -
Notes 1: A space at least n
30mm should be pro=
Cooling fan ided between I .
. wht ¥all. = Air intake \SJ;K/‘
2: May be installed
vertically with o
the snafe down. Section A-A DIM IN mm
Frame Motor Shaft end
No. D L |IE|KD| KL |KH!LA|LB|LC|LD|LE|LF|LG!LH|LJILL|LZ|IF|LR| Q |QK|S|T| U |wW|QL] =
AlI2F | 208 549 152 &4 | 438 | 102) 215) 180| 250 204 5 | 184 139 | %2 | 7 | 48| 15 | ;17| 60| 60| «si28| 7| 4 | 7| 75| he
BIZF | 208| 04| 132) & | 485 | 12| 215 180 250 204, 85 | ie4| 13 | %2 | 7 | S| 15 | u7| 80| 80| 63|2|8| 5 |10| B | he
BI32F | 21| 677| 180 44 | 518 | 117) 285 2%0| 00| 250| 5 | 184| 20 | 55| 7 | %67] 15 | 3v6| 110 10| so|48| 9| 55/14| 10 | ns
CI32F | 24| 742| 180| 44 | 581 | 117 285| 200| 00| 2s0| 5 | 84| 20 | 55 | 7 | e32| 15 | 38| no| uo} so|48| 9| 55/14| 10 | h6
AlBOF | 314| 78S| 206| 51 |600.5 | 133| 300 250| 3s0| 310| 5 | 89| 20 | 60 | 7 | 675 19 | 438 110| 10| 90/55/10] 6 |16]10.5| ms
BI6OF | 314| 850| 208 51 |8655 | 133 200| 250 3%0| 310] 5 | 180 20 | 60 | 7 | 740| 19 | 438 10| 10| ew|ss5{i0] & |16]10.5| ms
BIBOF | 354 909 238 51 |7T0L.5 | 180 350| 00| 400 350| 5 | 224| 25 | 68 | 7 | 78| 10 | 500| 140| 40| HMO|GO|11| T 18] 15 [m6
AZ00F | 380 932| 272| 83 | 733 | 202) 00| 450| 450 38| 5 | 2m8| 0 | 73| 7 | 7er{ 15 | s81| w0 w0 mofsoful 7 18] 15 | mse
Standard foot mount type, frame No.: 112 - 200
Terminal box L
I
KD / [
A B Q L D LJ
Lend cutlet of
terminal bmo " !-]'- LF
can be located /
on left or
right side & & Name
O Ty plate
ﬁ,ﬁ : & o
RN
s A ) ()
— = W P-4 /"'
Exhaust ~ Alr intake i
air - ==
- "z
A =3
=1 . X\ ©
1] r
[ F 1 F1lx w i
Fan L T ” ¥ ;::z =
; N P : | E E
1 ]
Note: A space of at leat
30mm should be provided S
tween cooling fan and wall. .
Lo ¢ Section A-A
_ DIM IN mm
Frame -~ Motor Shait end
No. A B cC|D E F |Gilul1|JIK|kp|] KLIkH|LFiLI] L I M| N|ZIQlQK| R [5|T| U [wigL| *
Atz | 300 | 135 | uzi 2] e | m |15 | us| 4 s0 | o s | 20 | o2 we| 8 [ ses| zoof im0] 12| w0 5| o [A[T{ a4 |[T]| 15| ne
Bitam | M [ .13 |zl 28] e | m [ 15| 25| el e0 | ol 0| 349 [ to2| ma| 6 [ e 20| ] 12| ]| | 2o 2|85 |10] & [ne
BrmM | a9 | 1™ | 132 22| e | @ | 17| 28] 32| 45| o) s | 2| 0v] wea]| o [ evr] 200) ns| 12 | 1ol sof 288 {489 S5/wf 10 [ne
CiL | wi.5) wss! 132] 22| 108 | 100.5] 17 | 2s8) 312] 45 | #9] 44 | 0.5 17| 16a] 6 | 72| 260] 23] 12 | 10| 0| 205{48] 9| S5/14] 10 [ ne
Al6OL | 40 | 200 | 180 ;2| 127 | 127 [ 20 | 36 e8| 55 | 10a' 51 | dex5| 133] e| 6 | 7| 0f 4] 15 | mo| sof s [sfwfe [16]10.5]me
BuoL | 505 | o | wo| n2| 1z | 1z7 [ 2 | 36| e] 55 | wei 5t | sms| 1m] ]| 6 | ss0] 30| el 15 | mo| s M5 [s[wie [wfins|me
BiooL | 5085 2:7.5) 180 32! 129.5) 120.5| 22 | 56| 418, 0 | 120; 50 | 441 | 1e0] 2¢] 6 | o] 30| 338 19 | ra0] 110] wos{e[u] 7 [18] 15 ['ms
A200L | S0e.S! 7725) 200] ol 1% | 1525| 25 | 0l 2] s | 13! @ | wrs| 22| zml 65 | e 400| 2sS| 19 | wo| wo| e2ssis|ul T (1) 15 [ me
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Thin foot mount type
L
K0 R
Lead outlet of ~ A B Q Cooling fan L D L]
terminal box LF
can be located ! /
It
tr’:l:i: ll::. SN |
QK.JqL w
Exhaust air =
- =
) ! ?’E Lo
Name plate Le lellx
Note: A space of at leat Ca i |
30mm should be provided
petween cooling fan and wall. DIM IN mm
Frame Motor Shaft end
_No.|[ a B |C|[D] E F |GIH| 1| J|IKIKDI KL [KH{LFILJI L [M[N|Z]|QIQK|I R [SIT| U WiQL| %
NI | 312 | I3 | 132) 20| 108 | ® | 17 304 3| 45 | M| 44! 242 | W] 95| & | eo0| 280/ 28| 12 | 110, 807 788 |48 9 55 13| 10 | h
CITZ0 | %845 1555| 132) 20| 108 | 1015) 17 | 204! T1] 45 | 89| 4 | 345) (7o) oS! 6 [ 665 260] 237 12 | 110: 0| 30.5/48, 9 55i14) 10 | h
AISOLY | 322 | z0 | 160| 38| 1z | 1z | 2 | 8] el S5 | 108 51| zr2 [ 195] us| 6 | 7! 30{ 303 15 | 110! 90| 345 |55/10] 6 16 105|ms
BISOLT | 387 | 20 | 160] 36| 127 | 127 | 2 | 348 46! 55 | 108, 51 3 | 195 L8| 6 | 72| 310| 04| 15 | 110] 90| 345 (55 10] & |16 10.5] m6
WSOLI | We.5| 25 5| 190| 400 IMS| I3S! 22 | 97| 495, T | 120] S M5! 22| 18] & | 00| 300 3| 19 | 140 10| 400.5(80|11] T (18! 15 |mé
High-speed type, 10000rpm
L
K T : U o U
Setntu . K LR iF 4z
can be 1 ed
T s 4
ght side.
Termianl box L W
! Section B-B oo
= = . ot i
= el Sx 1z A space st least
Exha.u;: P == mam":’”'
air e 3 Section A-A ol i
A s el - 5 ».
- 2: May be installed
/I_ vertically with
cooltng #én : 2oy
Air intake Vent hole * horizontally, vent
Air intake ir int: i nor ;
(3 holes marked with *) TIGRE wd defe
Frame Motor OR Shaft end
No. [D| L |1E|kD] KL |KH|LA|LB|Lc|LD|LE!LF|LG|LH|Ly|LL|Lz|IF|LR|Q Jok| S | T | U | W ]|aoL| =
ALIZF | 208) 549 152| &4 | 438 | 102| 215 wo | 20| 24| s [isa [ 13| %2 | 7 [ asej 15 | nv| 0 |0 |45 | 2W| 7| s | 7| 7.5 ns
BILIZF | 708| 549 152] &4 | #83 | 1w02| 215| w0 | 250 204 S [18a | 13| 82 [ 7 [ s:| 15 [ m7/ 60 {60 |45 [ 2| 7 | 4 | 7 | 7.5/ h6
High-speed type, 15000/20000rpm
O1l/air tnlet (MONL tapd, 1 inlet (®) (¥ I Lowety of o Lesst Bim sheutd Do provided
L 2. When motor is installed horizontally, oil/
L s air outlet should be down.
™ | L 0il/air inlet (M8x1 tap),
/2 inlets
Lesd outlet of I |l E.L LR
terminal box 1 LG, LD
ol by 1eenmi 4 LF 4
on le or A a
Tine sias Terminal box s LE 1555 -.7
’ Section B-B 132F
= ® 4
- M i V) =
— = - w 30 p—
Air exhaust ] +
k o
30
L o lgﬁ_ > x
Cooling fan ] P - S
0il/air outlet (PF178) intake Oil/air S":t““ A
cutlet (Spae DIM IX mm
Frame Motor Shaft end
No. D L |IE|KD| KL |[KH|LA!LB|LC|LD|LE|LF|LG|LH|LL|LZ|IF|LR| Q |QK! § Tl v /|wiaL|
AIOOF | 208 349 152| 44 | 418 | 102| 265 230| 200| 250| 5 | 14| 25 | 60 | 469 19 [ 27| %0 [ 80 [ 63 ) 32 | 8 | 5 | 0| 8 [hE
BIOOF | 208 573 152] 43 | 443 | 102| 265! 200| 300 250] 5 | 164] 25 | 60 | 44| 19 | u7| %0 [ 80 [ 63! 32| 8 ! 5 | 10: 8 [he
BIS2F | 254] 606] 180] 1 | 4v5 | 17| 2851 20| 300] 250] 5 | 164 25 [ 60 | 528 19 | 6| B0 | B0 [ 63 ! 3 | B [ 5 | w0 B [KE
Craer ! 2s4] 626! 190] 44 | 495 | 17| 2007 250] 350! 00| 5! 1e4] 25 | 60 | 546] 29 | 36| s0 | 80 |63 {32! 8 | 5 | 10| 8 |né




2.5.2

Controllers

Panel inside mount type

FR-SF-2-3.7K to 11K

235 «————When CN1B is used for bus-linkage to

24 57

i

2x4-M5x0.8 screw

(Another one is on top side)

should be provided in area x.

M300, this dimension is 305mm.

1 is space for clamping external cable connector

4-DIALZ - -
(STRW MDY\ 2 EINEEMEI;_J
3 &l‘a'—‘ (in 2 Ll (Y g
:W— a +] i
FR-SF
HH
S
- " 23 I n
— = VAINTENANCE T St
57200 15T LAGRES =
34 // 180
1] 91 [
]
-
wmx s g
OPEN ANGLE
120° /71| & §§ -
- N——_|& CONl-3.
T m L™ §§ Note 1: For wiring and heat radiation, a space

Terminal screw

Capacity i 83 B2 ™4 EARTH
FR-5F-2-1 TE~7.50 M3 M8 M3 M35 M8
FR-SF-2-11K M5 M5 M3 M3.5 ME

Intermediate panel mount type

FR-SF-2-3.7K to 11K-C

When CN1B is used for bus-linkage to M300,
this dimension is 305mm.

*1 is spébé for c'l'amping external cable connector

4=DIA 12 =
(Sﬂﬂ“lﬁ) i S i A=
L M AREA - m'_—__r?.’
[ [ FREQROL
FR-SF
8o
28 0 g
2782
i3
rd
A A M
H = 'ﬁLﬁlfm E
L 3= .4 - TARE, '—!_ﬁ
24 9
191 I 8
Lh 285 e
]
= { For bad environment
OPEN ANGLE gl-‘or good
120°/ ;i ¢ § gen\rimnment
(R
‘mrm [P g E
8! ) % = CON1 - 3.
l‘=-:=_'l=- i Notes: 1
5{ " ; - .

panel (shown by dotted line).

2. For wiring and heat radiation, a space
should be provided in area %.

Space can be separated by intermediate

3. Terminal screw sizes are same as those
for panel inside mount type.
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Panel inside mount type FR-5F-2-15K to 26K

4-DI4 12 = [VATSTERASCE El
S T TR i_x AREAAIR | v )
i ] Pt
FREQROL
FR-SF
s g [
P
TB4 m
$ W= l
u#a-___—-_- d 5 o S N
* =
E |2t (e 5]
om Ty =]
D - C When CN1B is used for bus-linkage to M300,
"FI 20mm should be added to "B" dimension.
Note 1: For wiring and heat radiation, a space
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=2 Terminal screw
mm— Ss Capacity T T3 2 e EARTH
Th ax. 35 | E FR-SF-2-15K ME ME M3 MLS M3
| -1 = F2-5F-2-18 Si~26i Ms M8 e M3 M8
e .i I 5‘ - DIM IN mm
= 7/ 955 T Dimensions
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2x4-M5x0.8 screw/ FE-5F-2-15K 700 | 680 | 285 | o4 | 191 | se0 | ST
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= for panel inside mount type.
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Capacity Al aa | B c |l bl E|F
FR-5F-2-15k-C 700 630 | 285 o | m 560 | 633.2
FR-5F-2-18. SK~26k-C 0 | T0 | M5 128 | 217 | 615 |esa2




Panel inside mount type FR-S5F-2-30K to 45K
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o When CN1B is used for bus-linkage to M300,

20mm should be added to "B" dimension.
i
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B e
Notes: 1. Space can be separated by intermediate
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should be provided in area ».
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8% 410 259
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(1) Controller front panel

Dy

2 MITSUBISHI ELECTRIC CORP., JAPAN

AG SPINDLE CONTROLLER model FR-SF

ALARM CODE WARNING CODE

10 UNDER VOLTAGE OVER SPEED E4 WARNING PARAMETER ERROR
12 MEMORY ERROR 1 OVER CURRENT unveRTER) E7 NC EMERGENCY
15 MEMORY ERROR 2 OVER VOLTAGE

DATA PARITY
21 NO SIGNALSPINDLE ENC) DATA ERROR
22 IC MACO12 ERROR ol S
23 ERROR EXCESS»esn
24 BREAKER TRIP PARAMETER ERROR
25 OVER CURRENT conveaTem OVER HEATwue)
28 PHASE LOSS OVER HEAT moToR)

ERROR EXCESS mosimom

B &5 48Rr8L82

———
e

A i

Order, sheet No. Controller name

=

Rating plate Serial No.

S B o



§3. FUNCTIONS

3.1

Control input signals

Control input signals are described here for those used with

DIO (Digital Input/Output) line.

When the controller is bus-linked with M300 series CNC, sig-

nal input through DIO line is ignored.

"Machine ready" and "emergency stop" input signals, however,

are accepted when parameter (BSL) is set properly.

Signal names used in the following description for spindle

functions are same as those used in PLC of CNC.

(1) Analog speed reference signal voltage (SEl1, SE2)
(For analog interface, refer to 3.4.2.)

() For unipolar signal (PIN5 2 -3 of card SF-CA
is to be short-circuited) '

g &

2)

3)

4)

Max. speed rpm

(3450,74500,7 4600
8000.-3000,10000
15000.20000 )

Max. speed is set

by parameter TSP.

i
1
i
i
i
1
1
1
1
i
1
|
I
!
1

+10 Speed reference

signal voltage.

For reference signal, use plus (+) voltage.

Forward run or reverse run starts when "forward
run" or "reverse run" command signal is given
(motor does not start only with speed reference
signal).

Motor may not stop completely even when speed re-
ference signal is at OV (because of setting of
"offset", ete.).

To stop motor completely, turn off "forward run"

83 =



or "reverse run'" command signal.

(5) Maximum speed and basic speed can be set by respec-
tive parameters.

(6) To change analog speed reference signal to digi-
tal speed reference signal, external input signal
is used.

(o) For bipolar signal (PINS 1-2 of card SF-CA is to be
short-circuited)

The relationship between reference signal voltage and
speed is shown below (other characteristics are same
as those of unipolar signal).

Max. speed (rpm)

Forward run command ON

Speed reference signal

-10 +10 voltage (V)

Reverse run command ON

(2) Forward run command signal (SRN, 0S)

1) While contact is ON (closed), motor rotates counter-
clockwise, viewed from the motor shaft side, at the
speed specified by speed reference signal.

2) When contact is turned OFF (opened), motor stops after
deceleration and transistor base current is shut off.

3) If oriented spindle stop command is given, priority
is given to that command.

=r B34 -



Speed reference signal

Forward run (SRN)

-'—tl—j t1220ms

(3) Reverse run command signal (SR1, 0S)

1) While contact is ON (closed), motor rotates clock-
wise, viewed from the motor shaft side, at the speed
specified by speed reference signal.

2) When contact is turned OFF (opened), motor stops after
deceleration and transistor base current is shut off.

3) If oriented spindle stop command is given, priority
is given to that command.

(4) Torque limit command signal (TL1, TL2, OT)

Torque limit command is given to reduce spindle motor
torque temporarily for mechanical oriented spindle stop
or gear shift.

Torque

L2 ON (closed) = TL1 setting x 2

100%

s0x <

- h x

X =

TL1 “oN (closed)

Motor rated torgue

Speed
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(5) Machine ready signal (SET1, SET2)

1) When contact is ON (closed), transistor base current
is shut off, main circuit contactor closes and fan
motor is turned on.

2) When contact is turned OFF while motor is running,

the motor stops after coasting and transistor base
current is shut off.

3) When machine operator touches spindle for setting up
or removal of workpiece or tool, this signal should
be turned off for safety.

The signal should not be turned on and off frequently
over several hundred cycles per day .

(6) Alarm reset signal (ARST1, 2)

Alarm flags of CPU of card FR-SF are reset (initialized).
The same occurs when "RESET" pushbutton of P.C. board
is pressed.

(7) Speed reference digital/analog select signal (DIG, OA)

Digital signal becomes valid when this contact is ON
(closed), and analog signal becomes valid when the con-

tact is OFF.

Digital speed reference signal
[binary 12-bit, signed binary 12-bit,]
BCD 2-digit, BCD 3-digit

can be selected by parameter (DSR).

Note: For digital speed reference signal, card SF-DA
(option) must be used.

(8) For speed override (DEF, OD) (OR1l, OR2, OR3) analog sig-
nal input, refer to 3.4.2.

1) Speed override input becomes valid when DEF contact
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is ON (closed).

2) Override can be adjusted within range from 50% to
120% by externally installed potentiometer.

3) Speed override can be applied to analog speed refer-
ence and analog speed reference as well.
When analog signal is given by means of potentiometer,
speed override should be invalid.

Amount of override

True speed
120%

100% Set speed

50%

OR2 wvoltage
0 +10V -

(9) Emergency stop signal (ESP1, ESP2) ... Normally ON (closed)

1) When contact is turned OFF (opened), motor is decelera-
ted to stop by regenerative brake and, after motor
stops, output transistor base current is interrupted.
Whether alarm signal is output or not at emergency stop
depends on setting of parameter (BSL).

2) When contact is turned ON (closed) again, motor becomes
ready for start (motor starts when start command signal
is set to ON).

"Forward run"/"reverse run" signal should be reset by
external sequential control circuit.

(10) Oriented spindle stop command signal (ORC1, ORC2)

1) When this signal is turend ON (closed), oriented spin-
dle stop function starts working, independent of
operation start command (SRN, SRI).
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2) Sindle speed

Spindle speed Spindle low Spindle medium
range selection speed (OTL) speed (CTM)
High speed (H) OFF (opened) OFF (opened)
Medium speed (M) OFF (opened) ON (closed)
Low speed (L) ON (closed) OFF (opened)

f

In the case of 2-speed type,
(H) or (L) gear is selected.

3) When either forward run command (SRN) or reverse run
command (SRI) is on at the time this command signal
is given, motor runs at the referenced speed.

(11) Digital speed reference signal .... Optional card SF-DA
is used FR-SF-2-{JK-D

For digital speed reference signal, one of the following
signals can be selected by parameter (DSR).

2-digit (S2-digit) BCD code ..... 8 bits

3-digit (S3-digit) BCD code .... 12 bits

Binary code sasw 12 bits

Signed binary code cese 12 bits

EXul 2-digit BCD code ... 8 bits

BCD code Motor speed(6000rpm) Motor speed(4500rpm)
00 Orpm 0
01 60rpm 45rpm
02 120rpm 0rpm
98 5840rpm 4455 rpm
99 6000rpm 4300r pm

When BCD code is "g9", for example, bit pattern is
as follows (input contact is closed for "1", and
opened for "0O"):
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9 8
1 o | o 1 1. 1.0 ] 0 1
RO8 | RO7 | RO6 | RO5 | RO4 | R03 | R02 | RO1 |E02MT
Ex. 3-digit BCD code ... 12 bits
BCD code Motor speed (6000rpm) Motor speed (4500rpm)

000 Orpm 0
001 6rpm 4.5rpm
002 12rpm 8.0rpm
L ] L] -]
-] -] -]
. o "
° . o
998 599 rpm 4495.5rpm
999 6000r pm 4500rpm

When BCD code is "999", for example, bit pattern is

as follows (input contact is closed for "1, and
opened for "O"):
9 9 9
1 0 0 1 1 0 0 1 1 0 0 1
R12| R11{R10|R9 | R08 | R0O7| R08 | R0S | R04 | R03 | RO2 | RO1 [47R4E.
Ex. Binary code ..... 12 bits
Binary code Motor speed (6000rpm) Motor speed (4500rpm),
(000)H 0 0
L] L ] a
L] L] e
(800)H 3000r pm 2250rpm
a L] a
[ ] [ ] ]
(FFP)H 6000r pm 4500rpm
(2183) D= (88T) H
1 0 0 1 1 0 0 1 1 1] 0 1
RI2 R1l R10 R09[R08 RO7 RO RO5|R04 RO3 RO2 ROl [FRYS,

Notes: 1. (

JH and (

)D indicate hexadecimal notation

and decimal notation respectively.

(Input contact is closed for "1",

- 39
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for “Q!".)

3.2 Control output signals

Control output signals are explained here for DIO connection
(Digital Input/Output connection).

The same signals, however, are output when the controller is
bus-linked with M300 series CNC.

Names of signals for spindle control used in CNC PLC do not
differ from names of signals described here.

(1) Zero speed output signal (2ZSs1, Zs2), (2S0)(contact)
(open emitter output signal)

1) Contact (ZS1 - ZS2) turns ON (closed) when spindle
motor speed goes down below the point at which '"zero
speed" is detected.

2) When contact turns on, the output transistors turn on.

Motor speed / \

Z AN
e :

Zero speed detect point: O = 1000rpm, get by parameter
. (standard: SOrpm, quasi-standar: 25rpm)

ZS1=252 (closed)

Output signal ZS1=-ZS2 (opened)

3) This signal is output, independent of start command
signal (SRN, SRI), whenever the conditions described
above are met.

4) The minimum output pulse width of the signal is
about 200msec.

5) Zero speed detect point can be set within range from
0 to 1000rpm by parameter ZSP.
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(2) Up-to-speed output signal (USO)(US10) (open-emitter out-
put) (open-collector output)

1) The output transistors turn on when spindle motor
speed reaches f15% of referenced speed.

Speed reference " \

Detectable range

ON (1)
S 7
- Output transistor é OFF (0)

Output signal
Output transistor OFF Fwd run

2) This signal is output only when either SRN or SRI turns
on. It is not outupt when oriented spindle stop has

been completed.

3) The signal can be used for check against "forward run"
(MO3) and "resverse run" (MO4) command.

4) When reverse run command signal is turned on, decelera-
tion of spindle motor starts. After up-to-speed sig-
nal turns off and then on again, the reverse run com-

mand is completed.

Fwd run

Command

Rev run

Fwd run

Motor speed (

: Rev. run
1

7 Up-to=-speed
Output transistor ON

Output signal




(3) Speed detect output signal (VRO)(VR10) (open-emitter out-
put) (open-collector output)

1) When motor speed goes down below speed set by para-
meter SDT, the output transistors turn on.

/ N\, Speed detect level

Motor speed | I~
I ' \\\_
l |
- =
I |
|
|
7777777777 777777
Output signal _32 Output transistor OFF P/ output transistor ON

2) The range within which this signal is output can be
set by parameter SDT.

3) For speed detection, absolute motor speed is measured
(that is, speed detection is irrespective of command-
ed direction of rotation, SRN or SRI).

(4) Load detect output signal (CDO) (open-emitter output)

The output transistors turn on when output current is
close to current limit (120% output) .... 110% output.

(5) Spindle failure output signal (FA, FC) (FLO) (contact)
(open-emitter output)

1) Relay operation and output status are as follows:

Open emitter
Mode Relay Contact -
Normal Pull Close ON
Failure Release Open OFF

2) In case of spindle failure, "alarm code No." is
displayed by 7-segment LED readout (see page Y
or binary code (AL8 - AL1) is output (see page )
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for open emitter output.

3) Alarm signal is output for about 1 sec. immediately
after the power is turned on (until the control power
supply is stabilized).

(6) Torque limit output signal (TLO) (open-emitter output)

When torque is under the control by torque limit signal
(TL1, TL2), the output transistors are on.

- 43 -



(7) Alarm signal list

"0": Qutput =H (Transistor OFF)

"1": OQutput =L (Transistor ON)
Output
A1L8 AL4 AL2 ALl
Cause of .
No.| CON3 (pin No.) at avm Description Reset
(11) (10) (9) (8)
1 0 0 0 1 |Motor over-|Temperature inside motor is | Reset
e higher than the specified | (21&rm re-
set or
limit. pressing
RESET but-
ton) after
motor is
cooled.
2 0] 0 iE 0O |Excess er- |Motor speed deviates exces- | Reset
ror in after
speed con- sively from referenced eon Ad
trol - speed. stopped and
cause of
3 0 0 1 1 |(Reserve) alarm. is
removed.
4 o] 1 0 0 |Power Power breaker is activated
breaker
trip by abnormally high supply
current input.
5 0 1 0 1 |Phase fail-|Phase failure is detected
s at reset or when power is
turned on.
6 0 1 1 0 |Emergency EMERGENCY STOP button of Set the
stop : y button
external operation box is to OFF.
ON.
7 0 1 e | 1 |[Overspeed Motor speed exceeds 115% of
rated speed.
8 1 0 o] 0 |[Converter Overcurrent occurs on the
svercurrent converter side.
9 1 0O © 1 |Controller |Ambient temperature and/or
overheat heatsink (semiconductor)
temperature is high exces-
sively.
101 0 1 O [Voltage Supply voltage is less than
down
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"O": Qutput =H (Transistor OFF)

"1": Qutput =L (Transistor ON)

Output
AL8 AL4 AL2 ALl
No.| CON3 (pin No.) Z?Zi; g Description Reset
(11) (10) (9) (8)
170V for longer than 15msec.
11 1 0 1 1| Overvol- Converter DC voltage is ex-
tage cessively high.
12 b 1 0 0 | Inverter Inverter output current is
overcur- . Z
sbinnrt excessively high.
13 1 1 0 1 | CNC fault |Failure occurs on the CNC
side.
14 1 1 1 0 | PC_board Control card (P.C. board)
(fauit) |is not in good condition.
15 1 1 1 1 | CPU fault |[CPU is not in good condi-

tion.
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3.3 Meter output

VRS
m TB3 LMI1 =
— - Q - LM Load meter
6. 8K %. 1g 10K 491 . lmA for full scale
VR4 CON1
TB3] SM1 L+

o 5
1%

[SM Speed meter,
lmA for full scale

=]
i
L
[e

TB3| OM

TB3 | LMO

= Load signal,
% 1z | 1] “—jt—— - 10V/120% load

+ Speed signal,

B[ 8]

ig 2T N——— _ 10V/Max. speed

(1) Output to speed meter

@ For speed meter, the following one is recommended.

@ Name : DC ammeter, model YM-8G
(Mitsubishi Electric)
@ Rating : Full scale at DClmA

@ Internal impedance: About 80 ohm

@ When motor runs at the maximum speed (SM1), current

(DC) at +1mA flows no matter of direction of rotation

@ When a meter having internal impedance largely dif-

ferent from 80 ohm is used, set SW5-4 of card SF-CA
to "ON" and calibrate the meter by VRA4.

@ When motor runs at the maximum speed, +10V DC is out-

put to terminal SMO.

SMl+1mA
(SMO0+10V)

Speed

Max.

(@Be310A) 3uaaano 3ndjng

speed

|
n~
(02}
|



(2) Output to load meter

A310edeo andano Jojol

(KW)

(:) For load meter, the following one is recommended.

Name : DC ammeter, model YM-8G
(Mitsubishi Electric)
Rating : Full scale at DC1imA

(Specification: BKO-C1529H79)
Internal impedance: About 80 ohm

O ® O

Scale

\Red zone

(:) Polarity of current output from terminal (LM1) is

always same, no matter of direction of rotation.

(:) Reading of load meter is ratio (%) of load to the
motor rated capacity.
The relationship between load meter reading and motor
capacity (kW) is as follows:

Qverlcad (for 1 min.)

.4////////////////)‘
2 //////W /{/ 72

Load meter 120%

Load meter 100%

Load meter

Cont. rating area cont. rating

X 100%
30 min. rating

RPM

1500 4500 6000,78000,/10000
(1150) (3450) (4600,78000)
Basic speed

Notes: 1. In the case of 15/18.5kW motor, the con-
tinuous rating of motor corresponds to 80%

of load meter reading.

2. Speed shown in ( ) is for standard 1150RPM
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motor.

(:) When a meter having internal impedance largely dif-
ferent from 80 ohm is used, set SW5-4 of card SF-CA
to "ON" and calibrate the meter by VRS.

@ Output to load meter (LOM) can be selected between
10V and 3V by parameter BSL (standard: 10V).

3.4 Interface electrical specification (for DIO)

3.4.1 Input interface

All input circuits of FR-SF spindle controller are as shown
below.
-T- P2 (+2uV)

3K

cl.zlbc
|

N 3

R2 C -
13K : ‘22 u (Note)

Delay caused by filter in the input circuit is 5 - l1l5msec.

Current flowing into externally connected contact is about
7.2mA.

When open-emitter output is connected, an appropriate mar-
gin should be provided to 24V, 7.2mA.

Note: For digital speed reference signal and spindle ori-
entation positioning signal, selection is possible
bewteen "open-emitter" and "open-collector".

Open-emitter Open-collector

P2 (+2uV) |
OR. OL i
13K R. H 33K
Ir. H - E: 13K E
. 5 2z
Q
P24 (+24V) - P24 (+24V)
v
OR. OL

. AL



3.4.2 Analog signal input interface

(1) Analog speed reference signal (for unipolar signal)

(Analog speed reference
signal voltage)

VR1: Maximum speed limit setting
VR2: = Analog speed reference setting (+10V for maximum
speed)
(VR3: Minimum speed limit setting)
SEI input impedance: 10 - 20Kohm

Voltage from +15V power supply is output from RP
through resistor (680 ohm).

When voltage across SE1 and SE2 is 10V, speed is maxi-
mum. To determine speed range, set VRl and VR2 pro-

perly.

When additional power supply CONi

for analog speed reference ¥ 3ISE!L
signal is required, use the i £ P55
circuit shown to the right. ——

(2) Override command

CON1
IORS
- o +iv
2K ' (IORZ -
-0 (Override level command voltage)
VR2 l ,_.(_IO]!!

(Common to analog speed reference
zero voltage)

' ors® G
v
R3 -
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VR2: Override setting
Adjustable within range from 50% to 120%
(OR2: 10V = 120%, OV = 50%)

VR3: Override lower limit setting
This should be used when override lower limit
must be below 50%.

OR2 input impedance: 10 - 20Kohm

3.4.3 Output interface
(1) External contact outputs

Spindle alarm (FA, FC)
Zero speed (2ZS1, Zs2)
Spindle orientation complete (ORAl, ORA2)

External output relay contact shall have the following
ratings:

DC24Y sasieis less than 0.3A
AC100V ..... less than 0.1A
Chattering .... Shorter than Smsec

When inductive load is connected, it is recommended
that DC miniature relay is used and flywheel diode is
connected to the relay coil in parallel.

If AC relay must be used, connect CR surge absorber
to the relay coil in parallel.

For lamp load, inrush current should be restricted to
1A.
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(2) Open emitter output

Spindle alarm (FLO)
Current detect (CDO)
Speed detect (VRO)
Up-to-speed (USO)
Zero speed (ZS0)
Torque limit (TLO)

Spindle orientation
complete (ORAO)

Alarm signal (ALS8)
n (AL4)
" (ALQ)

H (AL1) J

P24 (+2uV)

OQutput transistor rating

M54630P transistor array
Icmax = 60mA (not ex-
ceed 50mA)
VCEg max = 24V
Pc=1.47/7W

é D024 | (COM)
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§4. WIRING AND SETTING

4.1 External wiring .... (For standard model, wiring to option

card is not made.)

(1) Equippéd with oriented spindle stop function

Magnesensor detect signal

Spindle orient encoder
detect signal

I/0 signal{ '

FR-SF-2-{_iK-R

FR-SF=-2-_-Rr (©)

Option card

@ Card SF-OR

CONCONCON CON
4 AA

— Oriented spindle stop
— 7, NC command
Speed display
Sync. feed signal

L1

TB2

Main circuit Fan
Power supply

Load meter
= 03 o3
{ Speed meter ;nm
===
FO;' 5.5 TB4
~37K o Tor 45K
X1X2X3|TB3 J
Ujviw
(=) (=)

Motor detector signal
(Motor built-in encoder)
Motor thermoswitch signal

AC spindle motor



(2) Equipped with tap oriented spindle stop function,

bus-linked with M300 series CNC

I/0 signal { '

FR-SF-2- K-T

FR=SF=2-TJ-T (O

Option card

To NC Speed display
Sync. feed signal

e, Magnesensor for oriented

. spindle stop
Encoder signal for oriented
: ) spindle stop
TB2 " Encoder signal for C axis
Bus line

Load meter T
Speed meter ggg

TB4

Power supply Main circuit Fan

AC spindle motor

For 45K

' Fan

Motor detector signal (motor built-in
Motor thermoswitch signal

encoder)



4.

2

Caution for installation of intermediate panel mount type

controller
(1) Installation procedure
1. Make cutout and mounting bolt holes in the electrical

enclosure, as shown below.

2. Place packing between the intermediate panel and the
electrical enclosure and tighten four bolts at (E)
to secure the intermediate panel.

4-F zcrew ®

i RS DIM INm
] Dimensions
- Capacity D DD E EE |.. F G
L“ 2a FR-§F-2-3 Th~11i-C 480 | w0 | 2o | 285 | Mi0 | 100
l:f,u FR-SF-2-15K-C 880 | 640 | 270 | 288 | Mo | 100
Cutout FR-SF-2-18. 5. 22. 26K-C 70 | 690 | 2 | 285 | M0 | 130
t ETT FR-SF-2-308-C TI0 | T20 | 380 | 424 | Mi12 | 130
.__E_J FR-SF-2-3T8-C m0 | 800.| 280 | 426 | M1z | 10
Mount holes FR-SF-2-45K-C 1070 | 1020 | 380 | 424 | M1z | 130

(2) Examples of installation

Ex. 1: When the controller is installed behind the ma-
chine, provide a space between the controller and
the machine for ventilation.

Electrical enclosure

g —y
-@

—
1

Connector 3

L Cable ;i Air
Front intake,
r////////// back
37774/

Ex.2: When the cooling unit protrudes from the electric-

al enclosure, a suitable cover should be installed
over the air outlet to prevent entrance of object

= B



into the cooling unit.

Note: If the controller is located in a polluted
environment (where o0il mist arises), an
air filter should be installed, as shown
below, so that clean air is fed into the
cooling unit.

Electrical enclosure —

i Air Exhaust

Shielding

Note:
Filter
DIM INm
Dimensions
Capacity G |Air intake/outtake area
FR-5P-2-3 TR~i1Kk-C 100 100 x 280
FR-SF-2-15K-C 100 100 x 230
FR-5F-2-18. 5 22. 260-C 100 130 x 230
FR-5F-2-30K-C 100 150 x 420
M-5F-2-3T1-C 100 150 x 420
FR-5F-2-45K-C 100 150 x- 420




§5. WIRING

5.1 Power supply connection

Controller
Power supply X
R o 0
200./200~230V : X2 —
H -0 © CBlI
50/80H z
T X350

T
@ Take the power supply from facility which meets the re-
quirements set forth in the specification.

(:) For power cable, use that listed at paragraph 5.4.

When a long cable is used, its size (sectional area)
should be increased correspondingly.

5.2 Motor connection
5.2.1 Standard motor

TB4 rU
ACOV T ME1 BV @
MS2
TB3 U
u
; by
. &
lg (GND terminal)
B s & g
ted pai 2
CON2 Shicided._ttis,_ewigz; — %
— CON s ’ o 5
P15C 13 » “ .«l —) 8 2 | Motor detector %
— ac 1 M= g g
NI5C & D 7 — 6 3
- PA 14 == f ==aed) 1 T
RA 15 P l U—:} 2 35
PB 18 D= == 3 2
]
RB 17 » - - 4 s
— S5 20 ))-} OHS 1
V ———o0HS1 3 ¥ ‘i_DHSE Thermoswitch
OHS2 2 » e
{ (Heat detection)

@ The motor cooling fan runs while "machine ready" signal
is on.

- B



(:) For main power cable to motor, use that listed at para-

graph 5.4.

@ For cable connected to motor detector, use a twisted
pair cable not longer than 20m.

(:) Ground a wire, connected to motor and controller ground

terminals, at one point.

ws B o



.2 Motor equipped with Z-phase control motor built-in encod-

er
MS1
» I
v X IM
. Lu
IE (GND terminal)
E
— .F,:'
CON2| Shielded, twisted pair - 2
wires__
—— CON 3 == l{ T e -5 e
N S 5 | Motor detector 3
P15C 13 » v -8 23 2
PZ 18 z*1%==;=—-—-f—...—::=;TT9) 5 g o §
N15C 8 » 7 —)8 =9
PA 14 »_%—A%—n-» 1 g rlr g
W N ok 9
RA 1§ 2= ) ) 2 g_:’ =
PB 18 ))—'%—H‘" == Sg
RB 17 » 7 > 4
— SS 20 ))-)
L OHS!

—{—O0HS!1 32

6- OHS?2 2 >’}

I QOHS 2 O_F Thermoswitch
(Heat detection)

@ The motor cooling fan runs while "machine ready" signal

is on.

(b) For main power cable to motor, use that listed at para-

graph 5.4.

@ For cable connected to motor detector, use a twisted

pair cable not longer than 20m.

@ Ground a wire, connected to motor and controller ground

terminals, at one point.
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5.3 External wiring

5.3.1 Basic wiring (without option card) FR-SF-2-T 1K
Controller Motor
om
FPower supply '¥ Motor
BU Motor
¥ (F1 : cooling fan
.. 8 [ o]
s Motor IR
Serial i ;(]_ —e i‘ | detector oy b lllh e
intastasa P 3; Eﬂ' NISO 6 ) PLG built-in| |[NISC| 6 =1 rPLs
RS422A r——— xD PA| 14 encoder PA| 14 >
(RS ) S— D 2 | 15 Hewaeri (atandsrd) |81 15 E{JHI_J'I';
emmwna -] | 18— P | 16 (5
39 | BSF BB |17 gk ' BT
Analog speed reference KL, .} .0 - '] ssl zg .E'i!% G S|
signal input - =i Motor _ o et
Sy =4 31 |SEl 2 E_‘F'J thermoswitehl. 1 _
A==t 2|52 _ - (v | Z-phase control motor
Speed override command ~| 30 | SES N P74 GROUND built-in encoder
input . | 2
2 il 21 | OR3 H ] Spindle fault output signal
====-31 28 | OR2 I32 S (alarm signal)
Al i 16 | ORI p "] Zero speed output signal
15 | 0BS Y ¢ g ™ ] "Orientation complete" signal
" Open
.Emergency fr‘f;!;t e g EEg_‘__[ & Pcoltects 4 ~ | Up-to-speed output signal
|
Alarm reset input r°_l-5"'-"" 18 15!51’ o
“"Machine r " > - Open—
! 1noutl ; gg; ccllecggr o=—1VRID| 3 1 Speed detect ocutput signal
Fwd run command input ot 45 | S2Y 0024 é CoM| 2 > | T
Rev run command inputFjo_ 46 | 581
410 P24
Torque limit L - S— 1
command input H —— 5| r] Spindle fault output signal
Low-speed 2; 2 FLo| 18 b= T i{alarm signal)
T o — 17| 0| 17 —@— Load detect output signal
gear orientation 24 {CT™ ] VRo| 18 ——fh—t Speed detect output signal
Spindle orientation i g cl Us0| 18 —@—  Up-to-speed output signal
command 20| 14 —@——1  Zero speed output signal
| 1 —&— Torque limit output signal
N3 U/ ORAD| 19 ~—@A——t  "Orientation complete"
Speed override r-r/o—-— 4 | OFF = P ol 20 ‘output signal
5100
Speed reference r/o_...._ & | 0IC D024 é - ALC| 12 | —= ACL
digital/analog 7| O& :g-— ALS| 11 | ——s= A8
selection 2ladl 10 ALd Fault content output
::EI:? AM2| 9| ——a a2 {alarm signal)
| 8| —saul

Speed meter output
Load meter output

Speed meter cutput

‘Load meter output




5.3.2

(with option card SF-OR)

Model equipped with oriented spindle stop function

FR-SF-2-I3K-R

(1) Magnesensor spindle orientation (1 div.)

AG

CONA CONB MagnSi gn:ienso_!::_tect Magnet
PI58 I8 13p—fm= 2z == T \\
OH 18 12%- 7 B
C 15 9 - )
% ig i? ? -1 E Sensor
G 2 72 i Spindle

" option cara
SF-OR

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

(

J o

PSH 4.5, 8 gt

Speed display/synec.
feed signal

Option card — O 123t 1
Oriented spindle stop SF-OR % i";' > f
position command 135 7= = = To NC
15 L T e m—
—< 18 i 14 2= f
—i } 104 g %3 ———
g “N” I Orientation enceoder
Sl ® PSH 4. 5. Gyt = detect signal
03 SH — 0 1.2 3% > K
T i 18 > 1 Al 10209/rey
& = it — ¥
> 2 c
(ss) R ; 19 > = g
- % T 15 p—e——tH P
D024 s
% |

(3) Z-phase control motor built-in encoder multi-point

spindle orientation/index function

Z-phase control
motor built-in encode

Speed display/sync.
feed signal

( coN 1‘1 B 8 W
rwc:si%_!-ﬂ -
adl -
PA 14 ppmecom! L IPIG
- = 3 Wi=
U 15 Pemr——rs .
5 18 -II 4
B 17 S
Ss 2 — )
e e == —— = = MotoOr detector signal
Option card
Oriented spindle stop SF=-OR
position command -.-m_,_--.
coNe PSH 4.5.8; {
15 1A O L23» =
16 1 0A 18 2 -
H 5 W17 >
§ W B 18 >t
o—k 20 T [} 18 >pr—r
5 = & 13
x4 x Br
@ #H ¢
(Ls8) o7 1 : %
4 0O }
' D024

60

===————> To NC



(4) Magnesensor spindle orientation (1 div.) with motor speed
feedback output (for spindle speed display, sync. feed

signal)
/ ES
e e e o ——— -——————————q CONAA Speed display/syne.
OPtion card P3H 4.%5: e feed signal
OH 1.23>» 7 =
*SF-0OR' % 16 ¥ -
08 g - z ety To NC
ke -
E 13> :
6 2>
G
Magnesensor detect
o o signal = Magnet
P158 18 la”‘ﬂ—f el \
19 12 —lip
IS 14 = ; A: §=
WL 15 9= > D
S Wt | senser
0 = T =
Detector Spindle
. ] |
Magnesensor




5.3.3 DModel bus-linked to M300 series CNC, and equipped with
high-speed sync. tap spindle orientation (with option card
SF-TL) FR-SF-2-{_}K-T

(1) Motor built-in encoder high-speed sync. tap magnesensor

spindle orientation (1 div.)

»i Option card
‘SF=-TL’
oA
[ =] A& 1)
1 <« 2 CoVAA Speed display/synec.
To CN1B of MR-S| ! PSH 4.5.83—F== feed signal
servo amplifier INTER BUS B 123> -: =
last axis 0 18 D
cuB ! W y—t > NC
18 ==t
I o 18 >
o u 2 :
v rem=== %S0~ T o R
¢ CABLE (' 20 -
s ﬁf’ -
2 Magnesensor detect
VD> oM CONE ey Magrist
I PISBI8 [3pm=ms === TF
! é o1 19 12» - B \
Terminal resistor EA 14 » 4 A — -]
I MSC 15 82 A ]
. @ :g i?:'; N —1 E Sensor
| ] 2 T e Spindle
et 50 | Detector
AG
Magnesensor

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

-_____.Ep:;a;_c.a:d__..___
BE=TL CoNE Orientation encoder
oA PSH 4.5 6d—or— . —T m detect signal
i R 2.3% =
e YR S M —
'I mIT > = Tk 1024P/rey
To CN1B of MR-S H P8 18 »= f i
servo amplifier INTER BUS 78 19 = R 7 -
last axis< SC 14 ¥ T e
ous ! ® Eyr ™
l rrr
b6
\ kS0
.I CiB
ous ul“_"' Speed display/sync.
et 2 1;1{ :igﬁﬁzﬁ—- feed signal
I A 1§ St
Terminal resistor| ; = W -
l % {::, f— = To NC
i € >
15 ¥
.
i 50 0% a
L [




(3) Z-phase control motor built-in encoder high-speed
sync. tap multi-point spindle orientation/index function

QA Option card
[ 2 ] ‘SF-TL’
To CN1B of MR-S ]
servo amp]_.j_.fierJ : INTER BUS
last axis | N—T
cuiB |
L3 > —— m-
+ CABLE
oNE e

1
2
Termianl resistor l I

—iy

9
8
5 »
3 Z-phase control
1 PLG motor built-in
3 encoder
3 ]
4
L= |

Motor detector

signal

Speed display/sync.
feed signal

0 5
P en
o

==—m2> To NC

=“lal=1=1-1-1-1;

t‘lii 'F"'f"\“f




5.3.4 Model bus-linked to M300 series CNC

(1) C=axis control magnesensor spindle orientation
(with option card SF-TL) FR-SF-2-_K-T

/

CNIA
,
>_z...—'——-- |<’l - Opt:ion card CONAA Speed displa}r/smc :
> < 2 SF-TL’ PSH 4.5.6 »=——= feed signal
To CN1B of MR-S| | e ST
servo amplifier INTER BLS ettt 3
| = B Hape—te > To NC
last axis | ! & 08 18 Pt °
| 19 » - =
o [ € 14 > —
o 15 »
[ o 0G »7
| 2= 3 I Magnesensor detect signal
cLie - :
CXiB PISE 13 »=
.M—«] 1= Of 12 »
b—pr— 2 BA 8>
I g 9 »
10 >
1 s -
2|| Spindle
Termianl resistor | ! y Detector =
l . oNB C-axis contrel encoder
B PSH 4.5.6 » e == detect signal
R IT» _ f
P8 18 - ¢ C-axis control
g’ H e > ] -encoder
T 15 x } S0000P/rey
6 A
-
0G




5.4 Cables for main circuit (power) connection

Use cables for power supply and motors in accordance with
the following table:

1150 and 1500 basic series

Motor capacity (cont./30 min. rating) [kW]
L7/5.5 |85/7.5 |T.5/11 11/15 15/18.5 |18.5/22 | 22/26 | 22/30 30/37 37/45
Power cable IVa. 550 | Ivasg IV145Q Iv22sQ 1v305Q 1V385Q IV50SQ IV60SQ@ | HIVS0SQ | HIVEOSQ

Motor OftRi:. [1va.sS |1vs.550 |IVESQ | IViesy |Ivezsq | IVAOSQ | IVaESQ | IVassQ | HIVSOSQ | HIVGOSQ

Application

Wide-range constant output series

Motor capacity (cont./30min. rating)[k W]
3.7/8.5 [55/1.5 [T.5/11 11/15 15/18.5 | 18.5/22
Max. speed (RPM)| 8000 6000 6000 5000 5000 4000
Power cable IV3.550 | Iv8sSQ IV145Q [v22sq [V30SQ 1v3ssq

MoTor GNTRUT |1va.550 | IVESQ | IV14sq | IV22sq | IV38SQ | IV60SQ

Application

High-speed series

Motor capacity (econt./30min. rating) [kW]
3.7/5.5 |5.5/1.5 [8.7/5.5 |5.5/1.5 |1.5/11 |11/15
ax .speed [RPY] 10000 10000 20000 20000 15000 15000
Power cable IV3.55Q | Iv8SQ | Iv3.55Q |IvesQ | Ivisq | Iveesq

Motor output

cablel [V3.55Q | IVS.58Q | IV3.55Q | IV5.55Q | IVS.55Q | IV14SQ

Application

*1. Power cable selection is based on the conditions that
ambient temperature is 30°C and three cables are accom-
modated in one cable way. Power cable should meet the
power supply capacity (30 min. rating).

*2. Motor output cable selection is based on the conditions
that ambient temperature is 30°C and three cables are
accommodated in one cables way. Motor output cable

should meet the current rated for continunous load.

*3. Ambient temperature, cable materials and wiring conditions
should be taken into account to determine each cable.
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5.5 Control circuit cables

5.5.1 Connectors used

(1) Motor detector signal cable connector (motor side) pin

arrangement

For connector on the motor side (AMP-350720-1), use the

supplied one.

Standard
PLG

(Motor built-
in encoder)

3 2 1
PB | RA | PA
8 5 4
NiSC| AG | PB
] 8 7
COM | Pi15C

Z-phase 3 2 1

control PB | RA | PA

PLG [ 5 4

- (Motor built-|nisc| Pz | PB

in encoder) 9 8 7
COM|PisC

(2) Dimensions of connector on controller side

Connector on the controller side is not supplied by us.

Manufacturer: HONDA TSUSHIN
Designation MR- L
Dimensions <.
Unit:mm
Girts| Name A|B| C|D¢e| E
50 | MR—S0L |67.9| 18 |[44.8| 16 | (733
20 | MR—20L |[39.3| 18 |39.8| 11 | (4.9

= 66 —
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view




(3) Standard controller (without optoin) connector pin ar-
rangement FR-SF-2-1K

CON1
MR-50L F
50 | 49 | 48 | 47 | 46 | 45 | 44 | 43 | 42 | 41 | 40 | 30 | 38 | 37 | 36 | 5 34|33
SMI |LM1 |EsP2|ESP1|SRI |SRN |TED |TXD |RXD | %% |DSR |DSR |DTR | DTR |
32 |31 |3 |2 |28 |27 |2 |25|2a]|23|2|2a| 22 | i
$E2 | SE1 |SES |P15A|OR2 |ORS [ORC2 [ ORCI|CTM |ORAZ | ORAL | TL2 | ARST2 | ARSTI
18|17 |16]|15|14|13J12/uj10] 9 |8 |7]6]5]|4]3]2]1
OM [CTL |ORL |ORS | oS FC | FA | D024 | USO |SET2 | SET1| OT |TL1 |ZS2 251 |SHO | LMO

Input/output signal

CON2 Motor detector signal

MR-20LF Motor thermoswitch signal
20 | 19 | 18 | 1T | 18 | 15 | 14

§§ PZ | RB | PB | RA | PA
1312|110 9] 8
| P15C CcoM
T | 6|5 |4 ]3| 2|1
N15C OHS1 | OHS2 | AG
"CON 3 Input/ouput signal
MR-20LM

14 | 15 | 16 | IT | 18 | 19 | 20
IS0 |USO | VRO | CDO | FLO | ORAO | COM
8 9 10|11 | 12|13
ALl |AL2 |AL4 |ALS |ALC

1 2 3 4 S 6 7
TLO {COM |VRIO|DEF | OD |DIG | OA

— B




(4) Connector pin arrangement for model equipped with option
card SF-OR (only connectors for option card are shown)
FR-SF-2-_1K-R

CONd4
MR-20LF Magnesensor detect signal

20 | 19| 18| 17| 18] 15| 14
0 | OH [P15B|LSC |LSA |MsC |usa
13 12|11 f1w]| 9 (s
f

7| 6| 5| 4| 3] 2]|1

CONB

MR=20LF oOrientation encoder detect signal

20 | 19| 18] 17| 16| 15| 14
OG | PB | PB | PA | PA | SC | sC

13|12|un|w] 9| 8
P15B| OH |LSC |LSA |MSC |Msa
A o s e ) L e
PsH |PsH |PsH | OB | OH | OH

CONAA
MR—-20LF Speed display/sync. feed signal

20 |19]18|1m]|16]15] 1
oG | 08 | 0B | OA | oo | OC | oC

I3 2 ot 8 8

4
PSH |[PSH [PSH | OH | OH | OH

CONC

MR—=-20LM Orientation position command

14| 15|16 | 17| 18| 19] 2
OL | 128 |11H |10H |OSH |osH |O7H
2l s ol nie| 18

O6H |OSH |04H |O3H | O2H | O1H




(5) Connector pin arrangement for model equipped with option
card SF-TL (only connectors for optoin card are shown)

FR-SF-2-{3K-T
CONB

MR =20L F Magnesensor orientation encoder detect signal
C-axis control encoder detect signal

20| 19| 18|17 | 16| 15| 14
oG | P8 | PB | PA | PA | SC | SC
13)12|1)]1w0)] 9| 8
PISB| OH |LSC |LSA |MSC |Msa
BEEEFREREREE e
OG |P5H |PSH |PSH | OH | OH | OH

CONAA
MR—20LF Speed display/sync. feed signal
20 19 18 17 16 15 14
oc | 0B | o8B | oA | oo | OC | oC

1312|1110 9| 8 Cable specirication
| & =

BRI RN AERER g g = vy~
2 —X ——gt
PsH |PsH |PsH | od | OB | OH 20 o0 2
bzg 4 | — :g
et
CN1A CN1B 29 o K0
— : ST T 5
CN1A and CN1B are connectors :!g__ I } : | 3&
for bus-linkage to M300 CNC. G 1 f o’y = i |
xR T = 2
§ o 8
3 : * XX =i 33
?..;' : o 4 . : -ﬁ
ﬁ : X — ﬁ
L —————t

L™ | ﬂ— 5 -
e . g
ﬁ‘ — X — *ﬁ
T R
40 t l,_)o( 1 =40
ol i [P
e i=s
s
ot a3
- T XX ; oo
44 T 1 _5
Ezg : ! po4 | 1 045
1 T ol =l
g_ I XX ™ ‘._‘9.
a7 ot — P X o047
G -:é
pmiEE R
] | ] e |
50 |[_J0( 1 5
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(6) Connector pin arrangement for option card SF=DA

(Only connectors for option card are shown)

Magnesensor detect signal
Digital speed reference signal

MR—-20L F Orientation encoder detedt signal

MR -20L F Speed display/sync. feed signal

Orientation position command

CONS
MR-20LF
20 | 19| 18| 17| 16| 15] 14
0G | OH |P13B|LSC |LSA |MSC |MsA
13|12 1]1w0)] 9] 8
OR |R12 |R11 |R10 | R9 |
7] 6 | &ds .2 |2
RT | R6 | R5 | R4 | R3 | R2 | RI
CONB
20 | 19| 18| 17| 16| 15| 14
o | PB | PB | PA | PA | SC | sC
13|12|1|10)] 8|8
P158| OH |LSC |LSA |MSC |MSA
ABE AR FERNNEIEEN
0G |PsH |PsH |PsH | OR | OH | OH
CONAA
20 | 19| 18]17| 18] 15| 14
0G | 0B | o8 | 0A | oa | OC | oC
1312|110 9| 8
7|6 | 5| 4] 3] 2]|1
PSH |PSH |PSH | OH | OH | OH
CONC
MR-20LM
14 | 15| 16| 17| 18| 19] 2
OL |128 |11 | 108 |osH |osH |oO7H
8 | 9 J1w] 1|2 13
1 1] 2]8]|]4]|5]6]|7
06H |0SH |O04H |O3H |02H |OIH
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5.5.2 Control circuit cable list

Unit Unit
Appli- > =
cﬁgion Symbol |Part model "&' Cable assembly . Part ‘é
Manu- | anu-
Mggg turer | @ facturer | &
" -
Controller Vinyl cabtyre cable 2sg., ‘ tg::‘i'ngﬁac
Climp 2-circuit, except for one shown below Climp
& terminal terminal
& 25Q-4 o 25Q-14
?;“ 2 pcs. g ?’7 % 2 pes. E
— -y
E T34 (3 pes.) a (3pes.) o
e S | 2sq., 3-circuit cable for controller g
= FR-SF-2-45K/ motor SF-45B a
L - »
3 5. B
: — |7 & s — |?
& Ny
Controller 2 twisted pair cable 0.3sq. for speed meter & Meter
load meter
c Climp : Climp
f, terminal o terminal
- o
E 25 Q 3 E 2
I 4 pecs. c. 2
S Be - g o= - 5
g a \B“@ o
b - - Lo 2
& = =
Signal
Controller Shielded vinyl cable 0.2sq., 50-circuit input/output
- = |
g | MR-SOLF = Max. dis
=) - ax. dia. 16mm —_—
2 |CON1 2
] = o
o g Fo—
= HONDA » N
' =
i 3 Motor .
Controller 5 twisted pair cable 0.3sq. s O
& 1':0.129 g( Jﬁad
a k=] ermina
ses MR-20LF 2 Max. dia. 11lmm Connector
893 - P O L NP-350T20-1| 3
‘: g 3 CON2 &' | e D Pin -
2=z E ] : AP-350888-1 | §
— O - w
SEES HONDA 2 NIPPON |53
e = |AMP S8
Enro Cable length is to be less than 20m % e
i i
Controller Vinyl cable 0.3sq., 20-circuit Signal oﬁﬁgﬁt
g 3 L
2 MR-20LM = Max. dia. 1imm PR
S CON3 Fy [>_ P
2 B
= HONDA W S
[
' B




Unit Unit
- =
Qﬁ‘éiin Symbol |Part model ’-E Cable assembly Part )
Manu- 2 Manu- &
facturer |m facturer 7]
Controller 3 twisted pair cable 0.3sq. Mag“"ggg‘fﬁ?{ier
- TRCUS | &
) o
e MR-20LF - -12A10 -
= CON4 © =
e pat Max. dia. 11mm -TF10.5 =
@ a, -~ =
- b =N t
I | ok
S& |CONB z D —F o2
v o - - =
-0 HONDA ° TAJIMI o2
EE3 = g
-} o =
wE® Cable length is to be less than 20m. < E
= Controller 4 shielded, twisted pair cable 0.3sq. Encoder
o
5 MS3106A20-
e 106, 5
PR o . L]
% MR-20LF ° Max. dis. 11lmm 208 T
o)
e |CONB = | ) 5 88
a
O ke = o
(=R | ] ©
To o o =
58 HOND 5 CANNON g
Che i ok = 5
e Cable length is to be less than 20m. =
Controller 4 shielded, twisted pair cable 0.3sq. Signal input_
2 i
o Max. dia. 11mm
N MR-20LF ° =
o -
== |CONAA = D
o =) I — _—
bl z
]
o s .
) HONDA =c;'
Lo
&4 1
2 Controller Vinyl cable, 0.3sq., 20-circuit Singal output
g
5
L+
i - o 5 —_—
25 - e Max. dia. 1lmm
2 CONC 2 D
[ B [ = —
- g @
Sa o :
c HONDA o e
(T =% . =
TS
(=1 @
b Controller |3 shielded, twisted pair cable 0.3sq. o irier.
o > (magnesensor) Digital Speed
g2 Vinyl cable 0.3sq., 12-circuit .mcn_s 3
L3
E 2 MR-20LF (speed reference signal) -_1%&10 b
- - -
E % E Max. dia. 1lmm 10. 2
-E~« | CONS = i —| £
oce & ! ok
=]
S a = TAIIMI  /|° 8
=52 8 35
2co HONDA 2 £z
E“?" -8 o=
g L - g"
ao% Cable length is to be less than 20m. —|<E




Unit Unit
Appli-| symbol |Part model| = Cable assembly Part =z
Manu- g' Manu- g'
facturer | o facturer I
£% Controller 4 twisted pair cable 0.3sq. Eqcoder__ _
g E g sensor amp
= C-axis control or | M53106420 /i %
ook MR-20LF Max. dia. 1imm OFientation -28 a
ETT 24 : : encoder =k
-o0 = / TRC116 |2 &
SeE 2 i -12310 [= &
533% |CONB = -TFI0.5 [®®
§iz 8 : E 8é
[*H L .
u..ﬂﬁ 2 Magnesensor CANNON 1T
g HONDA _ amplifier =
555 3
1
og g Length of cable is to be less than 20m. TAJIMI |2
Controller =
Servo amp., ==
CNC
Length: L
) O e —=3
= 3 r—% e
m CAMI1 @ |' ¥
= CN1lA © ,'
I = =] =] ] || n " I =1
© ©
g -]
- ©
=} =
] = 0 f—————l 0 | CAMI —————
2 2 = 3] o | 1 1o ] ©
]
S KCN1B) 3 7
© 3 g
o0 e 1 28
_:E - 5025
e L
- MITSUBISHI| w | 3M:50 pin female
21 = connector 3M: JTT8— A4S0
=
2 2
e
o
=
e Controller
g =
[-=] -—
&
4 =
e, =0
o 0g o
3 12y CABLE END 2 14 : 78
: 83 35 | —i
O o~ .
« o|CNI1B z
w2 e oA pe o )
0 Uc (=% -
% od ~ m
- O ewT e
0 o ° T ‘T L gy B \.J-\TJ]
© & ° =
4 s -
- o MITSUBISHI | & 3M:50 pin female connector
== 7 )
iE
-
£3 2

73




§ 6. STATUS DISPLAY AND PARAMETER SETTING

6.1 Display by FR-SF readout (LED)

For status display and parameter setting, the readout and
switches of card CF-CA are used (when the controller FR-SF
is bus-linked with M300 series CNC, a part of parameters
can be set by the NC display unit.... for details, refer to

4.2).

6.1.1 Readout and switches (on card SF-CA)

"Operation status", '"dia-
gnosis", "error alarm",
1 2 3 r 3 5 "parameter setting (1) -
— — bk — (8)" and "debug" can be
’—’ ’:’ ’:’ ’_’ ’_l L—’ Display displayed.
oo oo O (o] =
: 4 * ) MODE: Display mode can be
L AprEss<d L DATA : changed.
] UP: Value displayed in
sW ' Setting ADDRESS and DATA
1 2 3 P e can be incremented.
m—— SET . DOWN: Value displayed in
ot i ADDRESS and DATA

can be decremented.

Located on card SF-CA SET: Data set for para-

meter is stored
when this switch is
pressed.

a) There are 12 display modes, namely, "operation status",
"diagnosis", "error alarm", "parameter setting (1) - (8)"

.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 in error alarm

mode.

d) Display mode can be changed by pressing switch.
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1
o
o
-

Display mode ChANge s—————

1

e) For display mode sequence and display content, refer to
6.1.2 "Readout display mode sequence".
6.1.2 Readout display mode sequence
SNLLT e — Shift P
= =
lﬂ‘aﬂb f B o] SPEZD Taooe = gy
(L1171 ([ETTTT Lunrnl IEENER]
‘m@ N el N e W e B o M T M e A
L_ [rde]=fmiai-| innoooa| BEOOEBN] amnooon| anannes fwisl T Tel7] [eiel T Toisl
h“"") CURREIIT 1ST ITH
falelol fair} | |faichif [2fs] [CCONEE|
<>
\ > ' T n 32
PARAMETER . . ]
J el L] ffelaf 111 {ef 111 Plet 11 1]
|
'] ]
; |
W
- I
n 1
1
1 .
» > 218 238 283 136
Yo, [icoasaslyiconss cusasijyiooanmsly
CEBUG
Az ADDRESS display
d: DATA display
FR=SF LED DISPLAY FUKCTION
0 Display mode can be selected by pressing |MODE | switch.

¢ Display content can be éhanged in the same display mode

by pressing or switch.
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6.1.3 Parameter setting

To specify parameter, set "SET1" and "SET2" (machine ready

for operation) to "OFF".

Turn on the
power

o Unless alarm occurs, speed
is displayed in operation

status mode by the readout ADD DATA
(Fig. 1).

Fig. 1 SPEED display

Select mode.

o Mode changes step by step
when EEB switch is pressed.

-
‘-
-,

Ex.: When E§§ switch is
pressed 3 times suc-
cessively, display

mode changes from op-
eration status mode

(Fig. 1) to parameter (1)
mode (Fig. 2). Fig. 2

ADD DATA

w

Select address.

o Address can be selected by
pressing and/or
switches. -
When address is selected,
the data at that address is l—
displayed.

-

Ex.: When @ switch is pres- Fig. 3
sed while display is as
shown in Fig. 2, 02 ap-
pears.
Another one touch of
switch causes display of
3 (Fig. 3).

When @ switch is pres-
sed while display is as
shown in Fig. 3, g2 ap-
pears.

Another one touch of
switch causes display of
1 g1 (Fig. 2).
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'Data rewrite

o To rewrite previously set
data, press switch.

When the switch is pressed,

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

© Set desired data by pressing
E] and/or @ switches.

Value can _be incremented by
pressing nlswitch, and de-
cremented Dy pressing
switch.

Value changes continuously
while switch is held down.

o When E] switch is pressed
again, newly set data is
stored.

After the switch is pressed,
LEDs ADD light continuously.

]
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.

o



6.1.7 Parameter list

Parameter

Description

Setting range

(unit)
01 | NOX Motor type Setting depends on motor speci- Decimal
fication. notatien
0: Standard/quasi-standard
specification
1: Wide range output specifica-
tion
2: Other special specification
02 | MSL Motor selec- | Motor can be selected (0 ~ 63). Decimal
=en (Refer to Appendix 1 "Motor Ragaslon
parameter list".)
03 | PLG Position Setting depends on number of Decimal
%;gz encoder pulses, specific to encoder. notation
0: 1024 pulses (encoder orient
tapperless)
1: 80,000 pulses (for C-axis
control)
04 | MOD External Setting depends on interface Decimal
interface notation

mode selec-
tion

type.

O: DIO (specification is same
as that of FR-SE)

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

# Parameter Description RS
05 |DSR Speed refer-|Setting depends on input speed Decimal
:;;: slgnad reference signal type. Rogetion
This parameter is valid when
#04 MOD is set to "O".
0: 12-bit binary
l: Signed 12-bit binary
2: BCD (2 digits)
3: BCD (3 digits)
When signal is analog, either
"O" or "1" is selected.
For digital signal, one is sel-
ected from "O" - "4an,
06 |MON Output moni-|Setting depends on type of meter Decimal
Eggnselec— output (analog voltage) from notation
card SF-CA.
0: Load meter
1: Torque meter
Standard setting: O
07 |01sL Not used Seg O
08 |02sL Not used Set "O",
09 |IisSL Auxiliary TL1/TL2 input functions are Decimal
input selec- notation
: set.
tion
0: Torque control input
1: Index input
OA |IZ2SL Not used Set "o".
OB |VOP Speed ref- Offset is set when analog speed Signed deci-
erence off- : mal nota-
et reference signal is used. o4 o
Standard setting: O (-999¢ <+999)
OC |VON Not used Set "o",

- ‘PgBL




Description

Setting

Parameter :
: (uni
0D | VGP Speed refer- |[Gain for speed reference signal Decimal
zzzi signal 1s get. notation
<
Actual speed reference is pro- (0s  £1150)
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 "O".
OF [CSN2 2nd cushion | Not used Set ro". Decimal
time constant notation
10 |DTYP Data type Whether data of parameters #l1 ~ Decimal
#20 are valid or invalid depends Rotmtion
on this setting.
0: Invalid
1: Valid
When "1" is selected, data set
for parameters #l1 ~ #20 become
valid for input signal to con-
nector CONC of card SF-OR.
For details, refer to Specifica-
tion "BNP-AQ801-22".
11 |DTO1 |Data 1 These data are valid when "1" Decimal
12 |DTO2 |Data 2 is set for #10 parameter (dat poRsLan
13 |DTO3 |Data 3 gl - s
14 |DTO4 |Data 4 type) .
15 |DTOS |Data S Speed reference signal selected
16 | DTO6 Data 6
17 | DTO7 |Data 7 by speed select signal is set
18 | DTO8 |Data 8 for each data.
19 | DTO9 Data 9
1A | DT10 |Data 10 Data is set in terms of motor
1B |DT11 |Data 11 speed within the range up to
1Cc | DT12 Data 12

the motor maximum speed set by
#31 TSP.
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Parameter

Description

Setting range

(unit)

1D | DT13 Not used set o™,

1E |DT14 Not used Set "O".

1F |DT15- Not used Set "O".

20 Not used Set "O%.

21 | PGl Spindle ori- | Encoder spindle orientation: Encoder |Magne-
entation 1st . sensor
deceleration Angle from which creep speed
point starts is set.

Standard setting: 180 0-1359 |0-500
- - deg. ms
Magnesensor spindle orientation:
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 . 3 - deg .
Rain e maiis an spindle orientation starts is
point set.

Standard setting: 20

23 | PGC Sync. tap Spindle position loop gain dur- |1 -512(1/4rad/
C-axis con- . (1/4rad/s)
trol positisnping-synes tap.Gnéxis control 18 |5 o9 °_ 999,99
loop gain set. (rad/s)

. for parameter
Standard setting: 40 on NG digpley
(NC display standard set-
ting: 10.00)
24 | ZRZ Spindle Positioning range within which Encoder | Magne-
sens
9rientgtion "orientation complete" signal is =2
in-position 1-5760 | 1 -512
range output is set. (1/16 (1/16
deg.)| deg.)

Standard setting: 16

(NC display standard set-
ting: 1.00)

For parameter
on NC display

0-3% [0 -39
deg. deg.
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Parameter

Description

Setting range

(unit)
25 | OSP Spindle ori- | Speed at which spindle is ori- 0O - 1000rpm
enpation ented is set.
speed
Standard setting: 220
26 | CSP Creep speed Creep speed is set. 0 - 1000rpm
Standard setting: 20
27 | PST Position Oriented spindle stop position Encoder |Magne-
shift sensor
is 88k,
Encoder: Stop position is set i lig%g’
within 360 deg. with
increment of 360/4096.
Magnesensor: Stop position is
set within range from
-5 deg. to +5deg. with
increment 10/1024
(2048 for Odeg.).
Standard set-
ting: 2048
28 | BRC Not used Set "O",
29 Not used Set "O".
2A Not used Set “on.
2B Not used Set "O".
2C Not used Set “"O".
2D Not used Set "O".
2E Not used Bety MOM.
Note: Parameter marked with * is set on the NC side when

FR-SF is bus-linked to M300 series CNC.
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Settin
No.| Parameter Description range g
(unit)
2F |ORS1|Oriented Hexadeci-
spindle Fl El Dl ¢ BI Al 913 7] GI 514)3 lz Ill 0 mal no-
stop con- Oriented Oriented T_| @, select tation
trol 1 spindle stop| sSpindle stop :g
Ky magnif. | Ky magnif. P (rad/s)
| Al |l ol Ol | s e | S |
4=hit l 4-bit l ,J’;_nit |
compination combination combination
0 : 0.6(folds)®) : 0.6(folds) 0 2;3;323 0 :0.55 (rad/s)
R P S 1 :0.7 1 :P1 1:0.1
2 :0.8 2 :0.8 2 :1.65
3 :0.9 3 :0.9 3 22
4 :.1 4 79 4 : 2.75
2+ 1.3 5 :1.2 5 + 3.3
5 2k 6 :1.4 6 : 3.85
7 :1.6 7 :1.6 7 : 4.4
8 :1.8 B :1.8 8 4.9
¥ 2 9 : 2 9 :5.5
A : 2.2 A 22 A : 6.05
B :2.4 B :24 B : 6.6
C'z'28 C:2.8 C:7.15
D : 2.8 D12.8 D : 7.7
E: 3 E: 3 E : 8525
P32 F 3.2 F : 8.8
Standard setting: 6601
Note: Parameter marked with * is set on the NC side when FR-SF

is bus-linked to M300 series CNC.
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Setting

No.| Parameter Description range
(unit)
30 |0RS2 |Oriented Hexadeci-
spindle Flelpjcislalsjsj7]e]|s|4fa[z[1]0]|pa
stop con- |[358] £y i; 3 7 mase " | | notation
trol 2 Y i ff e ! =
R 1 3
CRAS C3 | e ok 3585 | | | | ] |
p— \-’-I L T T
2-bit
0: (+)direction combination
1: (-)direction 0: PRE
1: CW
0: (+) direction
2: CCw
I: (-) direction
3 : Prohibited
9 S PRE .... Same
1: Semi-closed ;irzgz‘g;“’
Normally PRE
0: Faint excitation P higpl o u
1: Intense excitation

0: (+) direction

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

1: (-)arrection

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

Description

Setting range

gain

(unit)
31t TSP Motor maxi- The maximum speed of motor de- 1 - 3276(10rpm)
' fum 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: 50
33| CSN Acceleration| Time for acceleration to refer- |2 - 3276(10msec)
:tzgtcon- enced speed from zero speed is |,4 _ 3594¢ )
: set (invalid for position loop for parameter
SRdRal ) setting on
! NC display
Standard setting: 30
(300 for parameter setting
on NC display)
34| SDT Speed detec-| Speed at which '"speed detect" 0 - 10G(%)
tion ratio -
signal is output is set in terms
of percentage to motor maximum
speed.
Standard setting: 10
35| TLM Torque Torgue limit is set in terms of |0 - 120(%)
lmhs percentage for torque limit
signal TL2 (TLH).
Standard setting: 10
36 | VKP Speed loop Proportional gain is set for 0 -1000
proportional (rad/s)

speed control loop.

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 (unkt)
371-VIE Speed loop Integral gain is set for speed 0 - 1000
1n?egral control loop. (1/10rad/s)
gain
It should be set so that its
ratio to proportional gain VKP
is almost constant.
Standard setting: 60
38 | TYP Position Setting is made for transition Decimal no-
L1 " P
iOOP e from "speed loop" to "position REien
ype
loop".
O: Position control loop "IN"
after spindle orientation
1: Position control loop "IN"
at the time control loop
mode is switched
Set "O" when initialization
(home return) is required,
otherwise set "1".
Standard setting: O
For C-axis control,
0: Initialization by means of
encoder
I: Initialization by means of
dog
39 | GRAL Number of Number of gear teeth for gear 00|1 - 7FFF(HEX)
giagpfggfg is converted into hexadecimal For NC dis-
play, its
side value, and set. range is 1 -
3A | GRA2 Number of gear teeth for gear 01| 32767 (deci-
. mal) and con-
is converted into hexadecimal version into
value, and set. hexadecimal
value is not
3B | GRA3 Number of gear teeth for gear 10| required.

5 Gear ratio
is converted into hexadecimal is set with
value, and set. gear teeth on

spindle side,
and gear
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Parameter -

Description

Setting range

(unit)
3C | GRA4 Number of gear teeth for gear 11|teeth on
is converted into hexadecimal motor side.
value, and set. [ Spindle speed x
Spindle side gear teeth
{CRAT - 4)
Motor side gear teeth
(CRBL = 4)
= Motor speed
3D | GRB1 Number of Number of gear teeth for gear 00|1 - 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) land kcon-
is converted into hexadecimal version into
hexadecimal
value, and set. valiial 14 hot
required.
3F | GRB3 Number of gear teeth for gear 10 ciar batih 18
is converted into hexadecimal set with
value. andCget gear teeth on
g i single side,
40| GRB4 Number of gear teeth for gear 11| 3nd gear
teeth on
is converted into hexadecimal motor side.
vdlue , and set. Spindle speed z
.' Spindle side ggg;‘:e_eih
41 | OSL Spindle Type of spindle orientation is ToF SUdw geer Toeth
orientation —— SR o
type
41 | OSL Spindle Type of spindle orientation is Hexadecimal
orientation a&¢ notation
type *

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

Note: Parameter marked with * is set on the NC side when
FR-SF is bus-linked to M300 series CNC.
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: ” Settin
No.| Parameter Description range &
(unit)
42| Bit assign- ;
monit FIe[p[c[B[al9]8]7]6]5]4]3]z]1]0]| |Hexadeci-
: T mal no-
- - § §—pe—fei tation
5T ¥ i Bs 3 |s:
£ 2is - 55 lpi-{ed
s itk 5T Ex [Ew |2¢
Speed reference Lnput 0: 1avaLia
0; open smitter 1:vaiia
1: Open collectar
Pesition command, oriented spindle stop
0: Open emizter !r::t:-:‘: sz
1: open collector 0: invalia
1: valLie
Hachine AEADY
signal. NC zoae
0:1avalia
) 1:?‘1“
0: Load meter ouzpur 1ov
1:tosa mecer ourpur av




Setting range

# Parameter Description (init)
43 Not used 5 5 s )
44 Not used set "o,
45 Not used Set "o".
46 Not used Set--upn.;
47 Not used Set "Q".
48 Not used Set "O".
49 | GAH1 Auxiliary If number of teeth on spindle 1 - 7FFF
number of . (hexadeci-
4A | GAH2 |gear teeth side islout of normal setting mal nokas=
: on spindle range of gear teeth parameter tion)
4B [GAHS.. || side (GRAL - 4, GR1 - 4), it is set
4C | GAH4 with this parameter.
4D | GBH1 Number of
gear teeth Ea ¥
4E | GBH2 ﬁzﬁéiiagg where, X: Normal number of
4F | GBH3 gear teeth gear teoth
on motor Y: Auxiliary number of
50 | GBH4 side gear teeth
"Auxiliary number of gear teeth"
is set for semi-closed loop
system where accurate gear ratio
must be set.
In the case of full-closed loop
system, approximate number of
gear teeth is set for X, and "O"
is set for Y.
Parameters GAH1 - GAH4 and GBH1
- GBH4 correspond to GRAl1 - 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
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Setting range

# Parameter Description -k
SA | PDT Home return Point at which speed is decel- 1 - 2000
SeC A T o saak e 16 stop for home return (pulses)
point
is set.
If overrun-occurs at stop of
motor, setting should be in-
creased.
Standard setting: 88
5B | IPOS Position Range within which "in-position"|Hexadecimal
loop : BRALONE notation
in-position signal is output in positioning
range control is set.
Standard setting:
Tap-—s++—10
C axis .... 3ES8
SC | PZSF gﬁﬁ%f?%%&ﬁgp Amount of shift of zero return Tapper- i
L shift (low teda C axis
byte) position from Z phase, when loop
SD-1-DasP—| R o P -oae s cnanged T¥6E Speed 1065 | O - FFF |S7E40
H = -sFﬁfgh bvte) | t© 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
SF | PYX Excitation Excitation ratio is set.
ratio

To reduce gear sound, setting
is decreased.

To enhance impact load response,
setting is increased.

Standard setting: O
0:50% 1:25% 2:75% 3:100%

- 90 -




APPENDIX 1 Motor parameter list
Dmfﬁ _ Motor type Egﬁéd mf Motor type gf?éd

0 | Teo/ece0/10000 15/ 2% | 6000 E) 1.5/ 2.2%w | 6000
: f_%sué’?éggmm 22/ 3% .£ B | yeo/ssosmoe 22/ 3T -
2| Iso0/eso0ssoo0 37/ 55| - % | Niso/aso/soo0 37/ 5|
3| isoo/4s00/a000 55/ 15| * % | Niso/aés/eo00 557 TS| v
R s em] [

5 | isoo/asooseoon S/1LOm| - 7| Viso/asoseon0 -5/1L0 |
6 ?égg,:ggm 1L0/15.0km| » 38 ?ig{fﬁéﬂono 1.0/15.0km | ~
7| I500/4500/6000 15-0/18.5km| 3 | }150/3430/4600 15.0/18.50m |
8| {a0/em 18.5/2.0kw| *~ 0 | Y30 See0/ag00 18:5/20m|
o |UIOF e 220/2%6.0wm| ~ a |30 Sis0/ss00 20 B0 |
0 | 2o/n0m| ~ e
1 43 ??é&%i_gg/ w00 20-0/37.0kw|
. “ | /30400 ST-0/%5.0m |
13 85

14 46

15 41

16 |gome a5 15/ 22m| 10000 48

17 |l 2.2/ 3Tkw| 19 [S8Me.3S 22/ 37w 10000
18 |Ma2 3.7/ 5.5m| 50 | N34 3.7/ 5.5km| ~
19 |3 5.5/ 1.5ke| 51 | M35 5.5/ T.5kw| ~
20 |[Mod 5.5/ 9.0ke| 52

21 M5 T.5/1L0kw| 53 |38Me,85  75/1L0Mm| ~
22 |M6 1L0/15.0ke| 54 | N38 1L0/15.0k | »
23 | M7 15.0/18.5kw | # 55 | N3 15.0/18.5kn |
24 |8 18.5 /2.0m| 56 | Nedd 18.5/22.0km| »
%5 |Na9 22.0 /26.0kw| ~ 57 | Madl 22.0/26.0kn| ~
2% |0 220 /30.0ke| 58 | Nod2 22.0/30.0kw|
27 50 | Ned3 30.0/37.0kw| #
28 60 | MNodd 37.0/45.0km| »
29 81

30 62

31 83

Note: For motor having maximum speed ranging from 6001 rpm to

10000 rpm, use a motor constant of 10000 rpm for maximum

speed.
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6.2 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.

6.2.1

Status display

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

used. For use of
/’ESPINDLE MONITOR] DIAGN 2.2/2_“\

this display func-
GAIN 10.0

tion, FR-SF should DROOP 123456
RPM 6000

be bus-linked with LOAD RATE 80

ALARM NO. 12 01
NC system. DATA BIT MONITOR

76543210

D/T L oilolotol

H 1looiioo

p/o L 1olotole

H oollooll

\_ ALARM |_5$ﬁVo |PLC—I/F lnc-spzc | J

Display

Description

GAIN

Position control loop gain is displayed.

When position control loop is not used, "O" is
.displayed.

The standard position control loop gain is,

Motor speed (rad/s)
Response delay (rad/s)

= 10

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" is
displayed.
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Display Description

PRM True motor speed is displayed in rpm.

LOAD RATE Load is displayed in ratio(%) to motor rated out-
put (capacity).

The output rated for 30 min. is 100%.
Range of display is from 0 to 120%.

ALARM NO. 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.
DATA BIT Signal input to spindle amplifier is displayed
MONITOR by bit
D/I e g .
CONTROL INPUT H CONTROL INPUT L
¥ &8 5 413 2 1 0]7 &6 4 3 1 0
o ﬂ-ﬂ—("‘—'ﬂ
: Y R
5% T 2" o ow £ E
: P 7 G EFEs
o ® o O
0 0 :GEAROD 0 3 w :
P g H SRISRN
10 :GEAR] 0 5
11 :GEARL |
DATA BIT Signal output from spindle amplifier is display-
MONITOR ed by bit.
D/0

CONTROL OUTPUT H CONTROL OUTPUT L
T oalBigBaily 3vilsrdssd k®r 6 5 4 3 2 1 @
L <

P 2.8 § g a? % % E ° &
-t E ] E Cw o o =1 ] ]
> 3 £ Yo o g 4 #© o
- 3 ] - B @ o < L] ]
e =3 ] B o h-] -
- = [ T © o )
n < hd x ond 5 - I o =
c ® > 9 Te o v o

L @ H @ o = =] v o
L] o = ™% - = (=9 =9

s £ e il o

Be

g creen| o

L] T

o )

[~ s

o o

] -

= e

(tiote)(Note)(Note) Q

w9 -




Appendix 2 Spindle alarm list

‘No. Content No. Content

10 Voltage down PR| 40 PR
11 11 PR
12 Memory fault 1 AR 42 PR
13 43 PR
‘14 44 PR
15 Memory fault 2 PR 45 Controller overheat PR
16 46 Motor overheat PR
17 Card fault PR| 47

20 No signal 1 (PLG) PR 50

21 No signal 2 (Spindle ENC) PR 51

22 IC MACO12 fault PR| 52 | Error excess PR
23 Speed control error excess PR 53

24 Breaker trip/mian circuit fault |PR 54

25 Converter overcurrent/brake fault| PR 55 Emergency stop

26 Power phase failure PR 56 Other axis fault £
27 CPU fault 57

30 E0 Instantaneous power failu‘:‘:ming

31 Overspeed PR El Overload warning

32 Inverter overcurrent/overcurrent PR E2

33 Overvoltage PR E3

34 Data parity check error PR E4 Parameter error warning *
35 Data fault PR| E5

36 Data transfer fault PR E6

37 Parameter error PR E7 NC emergency stop

Reset by turning off power supply of NC

NC reset

PR

AR: Reset by turning off power supply of spindle amplifier

NR s
*: "Servo OFF" does not occur.
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6.2.2 Parameter setting
When [SPINDLE PARAMETER] of MACHINE PARAMETER screen is
selected, parameters
are displayed. ﬁs&:mnu: g H-Fanan 7'29
1 slimti 0 13 stap 1 527
There are two groups of 2 2 790 14 2 2640
3 3 4000 15 3
spindle parameters; one 4 4 0 16 4
§ smax i 0 17 sminl 1
is those used on NC side, 6 2 790 18
Z 3 4000 19
and the other is those 8 < 0 20
9 ssifti 0 21 sori 0
sent to FR-SF when FR-SF 10 2 0 22 sgear 0
1 3 0 23
is bus-linked with NC. 12 4 0 24
8( ) owma( )
(1) Parameters used on (e | acno lspmm.zl Pc | wew )
NC side
Spindle parameter list (1/2)
: Setting range
4L
# Parameter Description (unit)
1 |slimt 1 | Speed For GEAR 00) spindle speed
2 a | THES GEAR Ol | with motor at
3 3 GEAR 10 maximum speed
4 4 GEAR 11 is set. 0 = 99999(rpm)
5 |smax 1 | Max. For GEAR 00) maximum spindle
6 2 | speed GEAR Ol | speed is set.
7 3 GEAR 10 Slimt t Smax
8 4 GEAR 11 )
‘9 |ssift 1 | Shift For GEAR 00) spindle speed
10 z | BPeed GEAR 01 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 0 - 99999(rpm)
15 3 GEAR 10 tap cycle is
16 4 GEAR 11 | set.
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Setting range

# Parameter Description (und &)
17 | smini Min. Minimum spindle speed is set.
fpeed Spindle runs at this speed O - 32767(rpm)
even when speed specified by
S command is lower than this
speed.
21 | sori
22 | sgear Encoder| Gear ratio between spindle gear 0:1/1
gear .
Rabts 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

sent from NC to FR- .
1 P61 133 13 25 GRA1 100
SF when FR-SF is bus- 2 P62 20 14 26 2 100
3 PGC 10.00 15 ORS1 6601 27 3 100
linked with NC. 4 ZRZ 1.00 16 ORS2 0 28 4 100
5 o0sp 220 17 TSP 4500 29 GRB1 100
Although FR-SF has 6 CsP 2 18 ZsP . 50 30 2 100
7 PST 2048 19 csN 300 31 3 100
its own parameters, 8 BRC 0 20 sor 10 32 4 100
9 21 TM 10 33
parameters shown by 10 2 vk B3 34
1 23 VKI 60 35
NC display becomes 12 24 Tre 0 36
valid when FR-SF is *( )oata( )

bus-linked with NC.

Note:

(?;pxnan SPEC.]

M-PARAM 7.2/2 \‘

\h_nc—zna I MACRO | SPINDLEI PLC |

MENU )

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 Sett%ﬂgig?nge
RG1|Spindle Encorder spindle orientation Encoder |Magnesen-
- sor
ori?n Spindle rotational angle at
cactipa; which d start
1st decel. i SEtcreep speed starts
point °
Magnesensor spindle orientation o= Seoms
Time in which creep speed
starts after passing through
linear zone is set.
0 - 359
_ Encoder Magnesensor (deg.)
Standard
setting 10 159
RG2 |Spindle Angle at which creep speed run 0-40
gzizgg’ changes to position control (deg.)
2nd decel.|loop is set.
int
e Standard setting: 20
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# Parameter Description Setting ranee
(unit)
3 | PGC [Sync. tap,/Spindle position loop gain dur- 0.01 - 999.99
C-axis i i (rad/s)
o o ing sync. tap C-axis control
position |is set.
loop gain Standard setting: 10.00
4 | ZRZ |Spindle Error range within which spindle | Encoder |Magne-
srienta~ orientation complete signal is S
SO, ' 0-359 |0-39
in-posi- |output is set. (deg.) Cdew.)
tion - g- g
range Standard setting: 1.00
5 | OSP |Spindle Spindle orientation speed is 0 - 1000(rpm)
orienta- SEg
tion °
speed Standard setting: 2.20
6 | CSP |Creep Creep speed is set. 0 - 1000(rpm)
e Standard setting: 20
7 | RST |Position | Oriented spindle stop position Encoder |Magne-
shift it sensor
O - 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
-5 deg. to +5deg. with
increment of 10/1024
(2040 for 0 deg.).
Standard setting: 2048
8| BRC Not used Set to "O".

15 |ORS1 | Oriented | For details of setting, refer Set in hexadecim-
spindle to #15. al notation.
shop 0 - FFFF
control
1

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

# Parameter Description (unit)
17 | TSP |Maximum Maximum speed of motor is set. 0 - 32767(rpm)
motor
speed
18 | ZSP |Motor Speed at which "zero speed" sig-| O - 1000(rpm)
zZero
speed nal is output is set.
Standard setting: 50
19 | CSN | Accel./ Time taken for acceleration 0 - 32767(msec)
decel. :
b S from 0 to maximum speed (or de-
stant celeration from maximum speed
to zero) is set (this setting is
ignored when position loocp is
used) .
Standard setting: 300
20 | SDT | Speed Speed at which "speed detect" 0 - 100(%)
detection| _.
=l signal is output is set in
‘terms of percentage to motor
maximum speed.
Standard setting: 10
21 | TLM | Torque Torque limit is set in terms of 0 - 120(%)
Limdct percentage for torque limit
signal TL2.
Standard setting: 10
22 | VKP | Speed Proportional gain is set for 0 - 1000(rad/s)
loop
DTOpOr— speed control loop.
caonal | 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
loop (1/10rad/s)
integral control loop.
gain It should be set so that its
ratio to proportional gain VKP

s GG




Setting range

# Parameter Description bt
is almost constant.
Standard setting: 60
25|GRAl | Number Number of gear teeth for gear Gear ratio is set
of gear . ; ; with gear teeth
teeth lbn 00 on spindle side is set. on spindie side,
spindle ’ and gear teeth on
26| GRA2 el Number of gear fteeth for gear Nt §ide
01 on spindle side is set.
Spindle speed x
27| GRA3 Number of gear teeth for gear Spindie side gear tectn
CRAL - 4
10 on spindle side is set. i -
- tor speed
28| GRA4 Number of gear teeth for gear -
11 on spindle side is set.
29| GRB1 | Number Number of gear teeth for gear
of gear :
prehsy -l 00 on motor side is set.
30| GrB2| TO%OT Number of gear teeth for gear
01 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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Setting

No.| Parameter Description range
(unit)
15 [ORS1 Or%ented F[EII)|C BIAI 913 7|G| 5|4 3[2] IIU Hexadeci-
spindle e ; mal nota-
sfop con-[ | e . Jecant, g3 |7 *e=* |ltion
trol 1 X1 magnif. Ky magnif. 3 (rad/s)
N . e e 4. .1
4‘b§§mbinaticr ‘:E;Et“‘ti°“ I 4;g§ginatlcn

0 : 0.6(folds)0 : 0.6(folds) 0 :E;‘lr:;'ée 0 :0.55 (rad/s)

I .03 1-+0.7 F—pPd 1:0.1

2.:08 2 :0.8 2 :1.65

3 :0.9 3 :09 3 ;22

4 : 1 & i ¥ 4 : 2.75

5 1.2 5 ¢+ 1.2 R

B2 1.4 6 :1.4 6 : 3.85

ToZlb 759%.6 7T :4.4

8 :1.8 8 :1.3 8 : 4.9

- ¥: 2 8 +5.35

A :2.2 A : 2.2 A :6.05

B :2.4 B:23 B : 6.6

€26 E.%2.6 C: 715

D28 D.: 2.8 D77

Etu3 E— -3 E-8:25

F :3.2 F:32 F : 8.8

Standard setting: 6601
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No.

Parameter

Description

Setting

range
(unit)

16 |ORS2 | Oriented Hexadeci-
spindle MU LE 0, 716' 5I4 |§12 llo mal nota-
stop con- Sirmcsion ot tion
trol 2 e

Intente

e A | |

L | posttion toos

{

0: Closed

] : Semi-closed

0: Faint excitation

1: Intense excitation

0: (+) direction

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

1: (-) direction

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

—

2-bit combination

0: (*) direction

PRE
1: CW
2: CCw

1: (-) direction |

3: Prohibited

PRE .... Same
as previous
direction

Normally PRE is set.
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§7. ORIENTATED SPINDLE STOP FUNCTION .... OPERATION MODE AND FUNC-
TION

7.1 Magnesensor spindle orientation (1 div.)
(1) Operation mode

Motor speed | Spindle
orientation
speed Creep speed
]
i

r I —

1

i

]

I
Sensor M5

o LN

~ ]

Spindle orientation.

commmand ) e
Up-to-speed |Slow down E
H 'timer
Slow down timer J ! v
"Orient complete” f e

When the direction of spindle orientation, which has been
fixed (set by parameter), is inverse to the direction of
spindle rotation in normal operation, the motion pattern
is as follows:

Fwd ?uq --—-—————-f-\\\\\

l \\_____/’—E;;:;-speed
Spindle
Rew run orientation
speed

(2) Operation
a. When spindle orientation command is given, motor speed

changes from normal speed to "orientation speed".

b. When motor speed reaches the orientation speed, "up-to-
speed" signal turns on.

c. After "up-to-speed" signal turns on and when '"sensor
LS" signal falls down to "L", the slow down timer
starts counting (software timer).
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d. When slow down timer (software timer .... parameter PG1)
counts up, speed changes from the orientation speed to

creep speed.

e. When "sensor LS" signal rises to "H", control mode
changes to positioning loop.

f. Under the control of positioning loop, spindle stops
at point where "sensor MS" signal falls to OV.

g. "Orient complete" signal turns on (contact is closed).

Direction of spindle orientation (set by parameter ORS2)

(1) PRE Same direction as previous rotation

(2) Forward Motor "forward run" orientation

(3) Reverse Motor "reverse run" orientation

7.2 Encoder spindle orientation (4096 div.)

(1) Operation mode

‘Motor speed

r—start of counting
Spindle orientation speed

| — Creep speed

Spindle orientation I 1 l
- commnad

' Up-to-speed

Mark pulse

In-position

signal output “Ji

(2) Operation

a. When spindle orientation command is given, spindle
stop position specified by external parameter PST is
read and motor speed changes from normal speed to ori-
entation speed. | |
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b.

d.

When motor speed reaches the orientation speed, "up-to-

speed" signal turns on.

When mark pulse is input after "up-to-speed" signal
turns on, timer starts counting.

Motor goes on running at the orientation speed.
When spindle reaches 146 deg. - 225 deg. ahead of

oriented stop position, speed changes from the orient-
ation speed to the creep speed.

. When spindle reaches 15 deg. - 25 deg. ahead of orient-

ed stop position, control mode changes to positioning
loop control and then spindle stops.

When spindle enters "in-position range'" (set by para-
meter ZRZ), "orientation complete" signal (ORA1 - ORA2)

turns on.

When the spindle orientation command is removed, motor

is accelerated to the referenced speed.

If oriented spindle stop command is given while spindle
is being oriented, spindle rotates one revolution and
is oriented.

Spindle, however, may rotate more than one revolution,
depending on specified stop position and position
shift setting (parameter PST).

If "machine ready" signal (SET1, SET2) is turned off
and then on with spindle stopped in position, spindle
remains'stopped in position.

Stop position signals (when SF-OR, DA is used)

Stop position can be specified by 12-bit contact sig-
nals (Ol1H - 12H).

When all signals are off, spindle is oriented to the
standard stop position (0 deg.).

: 360 .
Stop position 3'4096 [ (HIZ) » 2''4 (HIL) o 2'%+eeerasenens
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Ex.: When only H10 turns on,

X512 (2%) =45

4096

The least movement increment is,

360° /4096=0, 088*

In the case of integer index (1 deg., 10deg., «c...),
the resultant amount of movement is equal to (0.088°
multiplied by integer) and therefore error is inher-

ent.
Stop position depends on installation of encoder as

shown below.

Case 1 Case 2

c

5]

b Encoder

=

T Motor Belt

o .
°g
e - ArTrow =—Arrow
(=] AT mwan
- A
FE)
o
[+
1
i
a

§ View from arrow "A" View from arrow "A"
E Fwd run 0 Rev run Fwd run 0 Rev. run
= / /
22| soom CO0H CO0H

t
ES| (90°) (z10° ) - o
- (2m0° ) (90* )
&
= 80CH 800H
E (180° ) (180" )
E

- 106 -




§8. DISCRETE COMPONENTS AND DEVICES

8.1 Options
8.1.1 Power transformer
When available power
supply is at 400V, '
use an appropriate D -
transformer.
(1) 12 - 23KVA e,
(112M 1 - 3) A TRANSFORMER  AV- N
DRY SELF-COOLED I N=000R US[‘[NSULA"IDN CLASS
K\'A 9-60 Hz ITHREE PH‘![
‘IEH VOLTAGE LOW VOLTAGE
18,200V - n Tiav o
AC TEST OLTAGE i KY AC TEST VOLTAGE ? KV
IMPEDANCE VOLTAGE BATI13T TEMP RISE 140 deg T
TOTAL WEIGHT r AMBIENT TEMP ‘9 T
SERIAL NO | DATE
JEM 1310 (1988 JEC=204 712 0TH: | WITH GROUND SCREEN
FoE eV oW =0 H
ig’ﬁ" 250 2.0 ,_./'\ u<
HV&LV TERMINAL . 5 ]
BOLT SIZE M8 | BrossiBarel $o el J
30‘ =§ 8 o =6 | WIGH VOLTAGE
lla, G o3 u‘ g.s 1la P YOLTAGE | COMNECT
ITEM CAPACITY | DIMENSTONS | WEIGHT | REMARKS 1“77"TEEETEE§§§ﬁT' et i
@D | A (k) anid Raeniptl s e
12 230 80 7.5K , Y, p 4 S EEEAICIRTT
2 17 173 115 11K ] Y ‘W L T T E TR
3 23 215 130 15K
NAME PLATE
" 400 _—
VENTILATION WINDOW
100 (WITH RIGHT&LEFT. BACKSIDE)
4—M5 THREAD I
| 1] LIFTING EYE BOLT
500
420
200\ . 140
EARTHING TERMINAL
BOLT SIZE MS 1 ! 1 - %
NAME PLATE s = ]
TERMINAL BOARD|[™~ . "
FRONT COVER |~ - i
(REMOVABLE) i = i
B ! :‘l
+ 4
L | T | [ S
430 A

SETTING BASE
(DIA HOLES "M12K” )
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(2) 30KVA - 75KVA (ITEM 4 - 8)

HY TERMINAL
BOLT SIZE G

JIASIRANS

e

TRANSFORMER  AV-DN

DRY SELF=-COOLLD

IM=DOOR USE|!“3ULATION CLASS "]

EVA $8/80 Hz ITHREL PMASE

HIGH VOLTAGE

LOW VOLTAGE

JEM 1318 (1080) JEC-204 (10TH)

i13/208V A 118V A
€ TEST VOLTAGE i KV AC TEST VOLTAGE 2 KY
MPEDANCE VOLTAGE =ATII13T TEMP RISE Le8 deg T
rOTAL WEICHT k£ AMB | ENT TEMP a8 T
SERIAL NO DATE

WiITH GROUND SCREEN

—

2-49_” 2.50" 210"
8.7 e BegNl f P
3. : =f - : .

142943 ll«.f,_s-s NS o3

- | -
6

>

¥

iy

LV TERMINAL MIGH VOLTAGE
BOLT SIZE G A I ° : SStTace T commect
1Q16;(11)9 1(10)(11)91C10) (1139 R s
it e
3 3 Y YRR
! ! u TR RIS
CAPACITY DIMENSIONS WEIGHT|
ITEM - REMARKS
(KVA) A B Cc D E F G (kg)
4 20 535 | 395| 625| 460 | 250| 445| M12 165 18.5K
5 a7 535| 395| 665| 460 250 485 M1i2 185 2K, 26K
E 4“ 535| 425| 665 | 460| 265| 485 | M12 205 0K
) § 60 425 | 815 540 255 625 | M16 280 37K
8 75 625 | 425| 840| 540 270| 650 | M16 320 45K
NAME PLATE . ﬁ?'-_
o e —M5 THREAD
= TERMINAL WINDOW
TING 5
B T8, ] §3¥EBonnecTING
~o o 1 N e

FERUTNAL
BQLT

IZE Mi8)

Zn

N Il

E N

G

DIA HOL
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8.1.2 Parts for oriented spindle stop

(1) Magnesensor

The following magnesensors are available for position

detector in oriented spindle stop.

Composition
Speed range
Type Model
Ampli-
(RPM] fier |Sensor |Magnet
Standard | g~60 00 MAGSENSOR BKO-CI8l0H01—3 HOo1|HO02|HO03
rgn-speed | 0~12000 |MAGSENSOR BKO-CIT30HOL26 Hoi|Ho2|Hos
High-speed | 90~12000 |MAGSENSOR BKO-CIT30HOL29 Hol|HoO2|HoO®9
Highospeed | 0~25000 |MAGSENSOR BKO-CIT0HOL211 |HO1|Ho2|H11
oy reed | 0~30000 |MAGSENSOR BKO-CIT30HOL2 12 Hoi1|HBo2|H12
s %P | 0~30000 |MAGSENSOR BKO-CI730H0L213 |HO01|H02|H13
Hign-speed | p~30000 |MAGSENSOR BKO-CI7T30HOL214 |HO1|HO2|H14
Outside dimensions
. Amplifier HOL
2-DIAS. § 25
/ ]'—
- - j"—-
of = ga——
3 29T @'
) ~ —t
£ Connector attached
@ Sensor HO2!
»
Center groove | o8 5%
o Cable length
]:_ﬁl i M w0 %
= 3 =1
Al F_L%" 8 =l
T
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® Magnet

Speed
Pi:-"t range Outside view
° | (RPM)
HO03 | 0~8000 center_punch hole
: 1/
—
--;:__4 a 3] g Weight 40%1.5g
| ;ﬂ | 111 25
HO6 | 0~12000 - L
. 7.5
4845 —itei- =
e “\\_2- ¢4 hole
HO09 | 0~12000 —®
0 1 Weight
]—.1 4.8=0.7¢
’ % _1._-:{
SRl
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Speed

Part range
No. Outside view
(RPM)
4-F screw
Ring
H11 | 0~25000 ; Cover  RFNRO0S JXK Sainless case
Case SUS-203
e—— "
e ]
Jd
- ‘L
- y
gLl
el
H12 | 0~30000 . T Stop pesition
% scale. 2-#G=0.15 on ¢H
Pin groove/
#"NS" is stamped on the side of case.
Sensor should be installed so that its
pin groove is on case side ("NS" stamped).
Magnet DM 1IN m
Dimensions
TYPE A B Ci bl E| F G| H{JxX| L| . (&
TOHT-+(0. 030
H13 | 0~30000 BK0-C173om11 | 105 | - 0 | 28| 19 [wxiol 5|0 |[7oxm| 1 |02
60T +0. 020
o H2| 8¢ a 79| X | IT [WBX0Y 5 | T8 [GOX68| | | TBE=4
S0HT+0. 025
L HI3, T8 -8 66 | 23 15 |WBx0.8 5 86 |30x37| 1 4T8=4
} 4007+ 025
- H4| 88 i M| 20] 13 lIlXtLTI5 54 |40%45| | | 322=4
Spindle Caution for installation of H1l - Hi4
H14 | 0~30000 2. 2-¢G holes shall be used for position-

+~— Case

Pin groove 1. Tolerance to shaft diameter shall be hé
I ]

M T ing of magnet in reference to spindle.
’..“_ H— i 3. Magnet shall be installed as shown to
i = I M. the left.
Gap - Cover 4. Deviation of sensor location from center
//=| o line of magnet shall be within t2mm.
Spindle 5. Pin groove of sensor shall be on the
Tolerance hé Siumine case side.

Detail of shaft end
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(1) Encoder (1024P/rev) RFH-1024-22-1M-68

+0.14

Name plate LI15—g 4-DIA 5.4
ya
Pl o
,—L\"J 1 [ L é :
| =
#1388 b
l | od =0
s S < 1! §§ Key groove
2l s & s KEY DISENSIUNS
- 2
02120299 /| . :
CRNOY CONVECTOR | 19.5 s | 3
- . DIY IN mm
138 A lehA K ov
7 _ B 2chz L
Note: Encoder should c lehB ™
be used at D N lchX
speed below E'ICasa sarth P 2¢hZ
6000rpm. ® R lchB
G S
H +5V T
3

8.1.3 Parts for C=axis control

(1) Encoder (90000P/rev) OSESOK + 1024 BKO-NC6336HO0O1

I:!:l

4-M4, 6 deep -

[“Caution" plate

X I_I_;j‘zr

4 T

glf,: inu
R 7 ]
N.—-—"“ L]
L Connector kex j T
US3102420-29P —
—0. 042
A lchA K ov
%_ B 2¢chZ L 3¢chC
= c lchB M 3chD
pre
Detail of shaft end =! _D N 1chA
E |Case earth P 2¢chZ
Note: Encoder should be . 3ehC R 1chB
used at speed below ¢ 3chD s dchY .
6000rpm. H +5V T. 4chY
J oV
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MITSUBISHI AC SPINDLE DRIVE, FREQROL-SFJ/SF
— Order Sheet -

Caution for filling the list:

1. For details of each item, Applicable documents
please refer to the "STAN-
DARD SPECIFICATION" listed Title Document No.
to the Fighm, Standard spe- | BNP-A2821-01
2. Fill one copy of sheet for cification
R FR-SFJ| Maintenance | BNP-A2821-02
3. Write down each data with- manual
in enclosed space (fill :
each space with circlet, gg?i:g;ggé SNP=2021-03
numerals or symbol). SR SUTS
4. Do not fail to fill items
marked with * (1., 2., 4., o il R
5. and 7.) when order is SRS O
placed for the first time. | FR-SF | Maintenance BNP-AO801-19
5. For item not specified by manual
customer, our standard Operation/ BNP-AQ0801-20
specification indicated by adjustment
[] (bold) is applied. procedure
6. If special specification
is required, f£ill 10.
"Special requirements).
1. *Product ordered r
Ll
Item Name Mcdel Snzg/.Outside view |Rating list
o1 Controller |FR-SFJ-2- K 1 See Standard
Ol | Controller |FR-sF-2- K | 1 _|jpecifica- g
02 | Resistor TN577A115G 1 F;
unit ®
03 Magnesensor| BKO- 1 5
L
03 Encoder 1 =
05 | Motor $7=3 1 RSJ e
05 | Motor sJ- 1 RSJ =
o} Spare parts| Fuse : 3 Attached to &
MF60NR-5A-S controller
2. *Controller specification
Panel inside mount type Put circlet for
selection. )
Intermediate panel type
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Power supply and environment

(Check the following specification.)

Supply voltage

200/220V - 230V +10% -15%

Frequency

50/60Hz *3Hz

Ambient tempera- |Controller: -5°C to +55°C
ture

Motor: 0 to +40°C

Ambient humidity | 45% to 85%

Vibration

Controller: Less than 0.5G
Motor: Less than 1G

If there 1is special requirement, f£ill 10.

"Special requirements".

Motor specificatoin (installation/characteristics)

Installation Direction of installation
Flange mount H Output shaft horizontal g
Foot mount (standard type) (2% Output shaft down <z

- 93
Foot mount (thin type) = Output shaft up 5T
Built-in type 28 ' B
Direction of cooling air flow ®
4 == i
P—20 0O —P Load side Counter-load|T s .
| npn side non -r; gg
O B i
30 min. 50% |Constant output P1
ED rating (P10) ( )
. Reduced output P3
Q.
© |continuous |Constant output P2 e
LR Reduced output P4 5
=
Basic speed N1 (N10) ( ) -
E Max. speed |Constant output N2 ( ) (RPM -
© (N20)
= Reduced output N3 ()
(N30)

Constant output charac=

teristiq‘

output
2338 3B (kw

—s Motor

NI N2 N3

== Motor speed (rpm)

Acceleration/deceleration
characteristic

Mootr outpu

NIQ N2 NX
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5. Machine specification
E Gear Belt Direct .
Drive ;53
Maximum speed at H: High speed
end shaft (at . T
each gearing) MH: Medium-high speed R
ML: Medium-low speed
L: Low speed
Load GD2 converted H: High speed
into load on motor ) M g )
adiget MH: Medium-high speed (kg-m=) .
ML: Medium-low speed g
L: Low speed g
Gear teeth or pul- H: High speed x x :
ley diameter (from » . s
motor shaft to end MH: Medium-high speed X X E
shaft) ML: Medium-low speed x x o
(Refer to the ex- L: Low speed X X
ample shown below)
Example of filling
A-F
oger-— A ; of gea?rie:];ﬁb::‘
c F g fxgxg pulley diameter.
BY g € shaft
6. Electrical specification
Motor max. speed 3450 4000 4500
(RPM) 4600 4800 5000
(Speed at maximum
speed reference 6000 8000 10000
signal voltage 12000 15000 20000 P
(10V)) Special RPM E
Zero speed detec- SORPM 25RPM B
tion »
Special RPM O - 1000 (1RPM inc.)| =
Load meter outupt 10V (at 120%) 3V(at 120%) ;
*Torque limit 10% 30% 50% -
Special % 0 - 120% (1% inc.) £
Accel./decel. time 0.3sec 1.5sec 2sec :
=
constaey 3sec Ssec 10sec =
Special- sec | O - 32767msec(10msec inc.)
*Speed detection 2% 10% 20%
range (% of max.
speed) 30% 40% 50%
Special % 0 - 120% (1% inc.)
*Emergency stop
alarm signal ON OFF
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Fill for FS=5F

FR-SFJ
Auxiliary input/
output signal
selection

Aux. in- Torque Emergency
put 1 limit H stop
'Aux. in- Torque Emergency
put 2 limit L stop

Aux. out- Speed de-

put 1 teck

Aux. out- Torque

put 2 limit

Put circlet for

selection.

7. *Optional specification

No option

Magnesensor spindle orientation (1 div.)

Encoder multi-point spindle orientation (1024 div.)

Encoder multi-point index spindle orientation (1024 div.)

Motor built-in encoder multi-point spindle orientation

Motor built-in encoder multi-point index spindle ori-

entation
Motor built-in encoder spindle speed display/sync. feed
signal
Digital speed 8 Source drive Binary, 12-bit
reference & (Open emitter) 3
:4 L - -
signal 8 Sync. drive = BCD, 3-digit
= (Open collector) BCD, 2-digit
—~
Bus-linked to M300 series CNC
Bus-linked to M300 series CNC, encoder (1024 pulses)
high-speed sync. tap
Bus-linked to M300 series CNC, moter built-in encoder
high-speed sync. tap
Bus-linked to M300 series CNC, profiling control (C-axis
control)

specification.

Fill 10. "Special requirements"

if there is other special

Put circlet for selection.
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8. Optional specification (for oriented spindle stop function)

Magnesensor spindle orientation Encoder spindle orientation

Direction of PRE g c|Direction of PRE E
spindle ori- - = = E spindle ori- E
entation Sorvand ° _g|entation Fo?ward e °
Reverse run £3§ Reverse run E
In-position 1° E§ In-position s sz ﬁé
range 50 § : range 0.0 20.88° E =
i 3 it E =106 ; .z EEE
ciall (1/16° increment) 25% gg;‘; &[4 1_.{%2“"19“1,' T
Magnet body 0 - 6000 RPM _| Stop posi- Source drive .
(Standard) tion command (open emit- L
0 - 12000 RPM || 2 interface ter) E
(Standard) “|||ez Sync. drive ©
4] = -
0 - 12000 RPM ||| 82 (i’gggoﬁg’l E
(Small type)|||2®
O - 30000 RPM ||| 2
(Ring type) 7| 2
For details, refer to the ref ;
levant instruction manual -
Instal- Dimension .
lation < (mm) g
of E
magne- 1= (mm) e
sensor | > =
(speci- e |80 (mm) :
fy di- |, (mm) o
men- Q.m "
sions.) |& g (mm)

Recommanded installation of‘,
standard magnesensor

"A" type: Installed on circum-
ference of disk

—ﬁF 5\ Key groove

ﬁ’ g Reference hole

'Q\\

: us
Unit: mm[ ge || 2.7 za 3u

"B" type: Installed on surface
of disk ﬁ;/
M

Lilr | ™S Reference hole

(R a0 |5 | & Accuracty of
Unit: mm ¢ | 6 | 6 [ 6] 8 go: £0.5mm
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9. Conditions for use of spindle orientation & profiling control

encoder
Encoder Fed from NC [NO]
power sup-
ply Fed from NC [YES]
Direction of en- H ] Encoder
coder elt/gear
Encoder [}
.

Gear teeth or pulley
diameter (from motor
shaft to encoder) X X

(See example below.)

Example: Motor

Y
£ 7 _ixExd A - F are number of
8 o=PE Encoder gear teeth or pulley
diameter.

10. Special requirements

We will not submit the drawing for approval at the 2nd delivery
and thereafter unless specification is changed.

11. Order information

Messrs.

Machine manufacturer

Final user

Machine name

Machine type

Q'ty

Serial No.

Order sheet prepared on
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