MITSUBISHI

AC SPINDLE DRIVE
FREQROL-SGJ

STANDARD SPECIFICATION
MOG00O0 - ES

AAAAAAAAAAAAAAAAAAAAAAAA

MITSUBISHI ELECTRIC


HolmbladE
Text Box
USA-E99631-003-*


3.43 Outputinterface ........... e e et ae et 3-21

(1) External contact output circuit .. ........ .. i 3-21
(2) Open emitter output circuit .. ....... .. .o 3-21
(3) Open collector output circuit ... ... e 3-22

CHAPTER 4 [INSTALLATION
4.1 Installation of the Analog Speed Command and
Digital YO TYPE ... i it et it ettt e 4-1
4.2 |nstallation of the Bus-Line Connection Type  .......... ... ... 4-2

CHAPTER 5 CONNECTION

5.1 Analog Speed Command and Digital IIO Type ................. 5-1
511 BasiCWwiring ... ... e e e 5-1
5.1.2 Analog speed command and digital /O ................... 52

(1) Magnesensor oriented (1 point) specification ................ - 52

(2) Encoder oriented specification (4096 points)/index function .. ... 52
(3) Z-phase motor built-in encoder oriented specifi ication (4096 points)/

iNdex funCtion ... ... i et 5-2

5.1.3 Digital speed command and digital YO ......... e 5-3

5.1.4 Digital speed commandand digital /O .. .......... ... ... 54

(1) Magnesensor oriented specification (1 point) ................ 5-4

(2) Encoder oriented specification (4096 points)/index function ..... 5-4
(3) Z-phase motor built-in encoder oriented specification (4096 points)/

Nndex function . ... it i i 5-4

5.1.5 Digital speed command and digital O .. .................. 5-5

52 Bus-LineConnection Type . ... .. ... .. it iunans 5-6

521 Bus-ine connectionto M300, M3/L3 . ........ .. .. ..l 5-6

(1) Basicwiring . ....... ...t 5-6
522 Busdine connection to M300, M3/L3 . ..... ... . . o 5-7
(1) Moator built-in encoder high speed sync. TAP/magnesensor oriented
specification (1 point) . ...... ... it i 57
(2) ‘Encoder high speed sync. TAP oriented specification (4098 points)/
Ndex fUNCHON .. ... i et et 5-7
(3) Z-phase motor built-in encoder high speed sync. TAP multipoint
oriented specificationfindex function ...................... 57

5.3 Cables and Breakers used inMain Circuit . ................... 5-8

54 ControlCircuitCables .......... .ottt nann 5-9
541 CONNECIOIS . .t ittt it ettt 59

(1) Motor detector signal (motor side) pin arrangement  .......... 5-9
(2) Outside dimensions of controller connectors . .. ............. 5-9
(3) Connector CON1 pinarrangement .. ...............c..... 5-8
(4) Connector CON2 pin arrangement .. ................c.... 510
(5) Connector CN1A, CN1B pin arrangement ... ............... 5-10
(6) Option card SGJ-OR connector pin arrangement .. .......... 5-11
(7} Option card SGJ-DA connector pin arrangement . ............ 5-12

5.4.2 Controt circuit cable list

- it -



CHAPTER 6 STATUS DISPLAY AND PARAMETER SETTINGS

6.1 FR-SGUDisplay ....... ... .. e L. 61
6.1.1 Display and setting switches . . ...... ... ... ... ... ... .. 6-1
6.1.2 LEDdisplaymode ......... . ... .. ... 6-2
6.1.3 Displayofstatusmode . ... ... . .. ... 6-3
6.1.4 Diagnosisdisplaymode ................ ... ... i 6-3
6.1.5 Parametersettings ........ ... ... .. i 6-6
8.1.86 Parameter list .. .. ... i i 6-7

B.2 NCDISPlAY ... ..ttt et i 6-24
6.2.1 Statusdisplay . .... ... e e 6-24

- Appendix Table 2 Spindlealarmlist ...................... 6-26

622 Parameter setting ... ... ..ottt 6-27

(1) Parametersusedon NCside ........................... 6-27

(2) Parameters sentto FR-SGJfrom NC  ..................... 6-28
CHAPTER 7 ORIENTATION FUNCTION (OPTION)

7.1 Magnesensor Type 1-point Orientation Function ................ 7-1
711 Connecton . ... ... e 7-1
7.1.2 Orientation of magnet and sensorhead . .................. 7-1
7.1.3 Caution on installationofmagnet . ......... ... ... ... 7-4
7.1.4 Caution on installation ofsensor . .......... ... ... ... 7-4
7.1.5 Types and outside dimensions of magnesensor ............. 7-5

7.2 Encoder Type 4096-point Orientation . .. .............. ... 7-7
721 CONMECHOM . ittt ittt e e e e 7-7
722 Installalion . ... ...t e e 7-7
7.23 Components (OPLIONS) ... ... ..t 7-7

7.3 Motor Built-in Encoder Type 4096-point Orlentation Function ...... 7-8
731 CONNeCHON . ...ttt e e e 7-8
732 Installation . ... i e e e 7-B

7.4 Operation of Orientation Function .......................... 7-9
741 Operationmodes ............. ... i 7-9
7.42 Operation SBQUENCE . ... ... oo uanenrroononenesens 7-9
7.4.3 Orientation function parameter block diagram ............... 7-11

CHAPTER 8 SYNC. TAP FUNCTION (OPTION)

81 Closed Type Sync. TAP ... . ... i e 8-1
811 CoONNECHiON ... .. it it et 8-1
812 instaliationofencoder ......... .. .. .. i, 8-1

8.2 Semiclosed Type Sync. TAP ... ... ... .. i, 8-1
821 Connection ... ... oot e e 8-1

8.3 Operation of Sync. TAP Function . ........ ... ..ot 8-1



CHAPTER 9 OTHER OPTION SPECIFICATIONS .. ................... 9-1

CHAPTER 10 DISCRETE COMPONENTS AND DEVICES

101 OPHONS . ... e e e e 10-1
10.1.1 Power transiormier . . . . . et e e e e e e e 10-1
10.1.2 Noise flEer . .. . ... i e e e e e 10-2

APPENDIX THEORETICAL ACCELERATION AND DECELERATION TIMES A-1



CHAPTER 1

OUTLINE OF THE FR-SGJ SERIES
AC SPINDLE DRIVE




Chapter 1 OUTLINE OF THE FR-SGJ SERIES
AC SPINDLE DRIVE

1. Outline of the FR-SGJ Series AC Spindle Drive

1.1 Features

[Responds to the spindle servo] HEgh speed, high performance tapping
« ‘Through bus line connection with the NC
unit, the spindle can be used as a servo
and direct high speed, high performance It
:Iapp.mg can be vealized without the _ SR e Zais
oating tap chuck. ol | Spindle
« Re-clasping of a rotating work, chucking of 200
. - . CNC unit Yoxks Z-mxia betv MOIOr
special shapes and cutting-off machining o SR ety

of long material is possible. e

[Upgrade of basic performance]

High speed orientation
+ By using a high speed orient that allows ——
direct orientation from high speed rotation, ‘
smooth operations and a shortening in the
orientation time have been realized.
« The cutting performance has been further
upgraded with an upgrade in the impact
load response with advanced control.
Time
Orlented com- I_—
plew signal

[Responds to machinery combinations]

+ Switch-over 1 amp 2 motor from the spindle motor and the general-purpose motor (without 2
detector) has been made possible.

[Realization of easy use]

+ Operability has been upgraded by allowing parameter settings (motor maximum speed, speed
loop gain etc.) with the built-in key switches, and allowing parameter setting with the CRT screen
on the NC,

- Diagnosis information of the alarm contents is displayed on the NC CRT screen.

+ Reliability has been upgraded by using a LSl and a printed circuit board in the power section.
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[Responds to outer atmosphere cooling structure]

An outer cooling structure has been-
prepared for the unit structure in addition
to the panel installation type.

[Various products available}

A capacity range between 0.75 to 7.5 kW has been prepared.
A 71 frame motor has been added to the 112 frame and 90 frame motor frame numbers.

[Responds to the high speed spindle]

The 0.75 to 5.5 kW maximum speed has been increased to 10000 rpm.

1.2 Cautions for use

(1)

2

3

(4)

(5)

(6)

The rated motor output is guaranteed to the controller rated input voltage (AC200/220/230V).
When the input voltage decreases to below this, the rated output may not be autput at times,

As a highly harmonic chopper voltage that is PWM controlled is applied to the motor, a highly
harmonic teakage voltage will flow during operation of the motor.

When the universal leakage breaker is used, malfunctions may occur because of this high
voltage, so please use the leakage breaker for inverter use.

The highly harmonic leakage voltage above flows through the earth wire between the motor
and controlier. If the earth wire and the NC CRT screen come in contact, the CRT screen may
malfunction from the leakage voltage magnetic forces. Please keep the earth wire and NC
CRT screen apart if possible.

Noise may become a problem in AM radio frequencies due to the magnetic wave noise
emitted from the motor and controller. Please keep radios away from the motor and controiler
when possible. A filter to prevent radio noise has been prepared as an option, so please use
it when necessary.

You may get burned if the resistivity unit is touched when hot.
Please use a protective cover or use consideration when installation so that people will not
touch the unit.

Do not turn off the power immediately after the moter operation has stopped. The power rmust
be left on for a minimum of ten minutes to cool the resistivity unit. When the power is cut off
immediately after load operation, the cocling fan will stop and the resistivity unit temperature
may rise, emit smoke or be damaged from the remaining heat.

1-2
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AC SPINDLE DRIVE
Model Designation
1 -
5 AC spindle motor Basic g M: With Z-phase
2 series name A: 1500 rpm
. . X: Special
15 min. or 30 min. speed
rated output (KW)
-Led-Lesix- L L]
Prefix for AC spindle inverter Output (kW)
Power supply
(200V class) { _Symbol Nemeo
QMA Shnmseﬁes NOSIGN mPanel Installation
series C Middie panel type
f
Symbol Function
— © S-analog =1 Note:
[ °9 =10ToP 1RO SIGN:
o ine Operation NO SIGN is salected
© NO SIGN e input when the Rand D
= o 'F:%w." command additional specifica-
2 Inpurt. tions are not
% o '.I?,nel.ganw s‘tcp' mqun'ed.
? © Magnesanacroion- | 3 Bl e | P lcttos 1 NO
o © Encoder multipoint command input D: When connected
-] orle poin O “Alam reset. input o NC units other
E R o Encodes multipoint 0 "Motor selection” 1, 2 than the M300,
£ SGJ-OR card index orianation Input sslection” M3/L3 an )
8 © Mator built-in sncoder 03 ’Speed sslection” 1, 2, digital speed
] multipoint orientation 3.input command Is
2 © Mator builtdin encoder | .© od meter” output necessary, Dis
& index crismation o *Load meter* ut used.
o © Motor built-in encoder | outp inciudes the NO
o Digital » Spindle speed © "Zaro speed* output SIGN and R
g m?-nm:ndmd ggpla f'lj';_ﬂ " outout functions.
< o BINARY + Sync.fesd signay | © 1 Jo-speed” outp
5 12-bit o Oriented command o “Shindle failure* output
5 o BCD imput Shindla failure* outp
£ 2-digit -] anted camplete” _Sg sed detect" ut
3 o 8CD o Qutput signal * sonal outp
3-digit ns-;nnlog high speed a ;?unem detsct" output
& “Emergency stop®
D 97""’"'3 i ON°
U
SGJ-DA card “ output signal
a 'Heagy-ON‘ output
n:
A .utp u{ f\_ﬂd.:l.mlrw.run'
o n
A 'Alarm's;gutpm signal
a 'Motormpu s_olenglﬁon' 1,2
o 4
o 'Emorg:lgcy sinpml
alammn® cutput si ,
ON/OFF selecticﬁ-l
o Acceloration/decelera-
tion time constant
setting

1-3
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Controller (Bus-line connection type)

[Fesa] - -GEe - CO 1

Prefix for AC spindle inverter Output (KW}
Power sul
{200V daggly Symbol Name
| Symbol | Series NOSIGN tl;z‘::’neal Installation
8 Standard
series C Middle panel type
|
Symbol Funciion
o "Machine operation
NO SIGN ready” input {Df)
o "Emergency stop® Input
-3 , * command
o nasensor orienta- n Note:
:l‘:ng o 'HZ‘;LY-ON' input NO SIGN:
o Encoder multipoint o “Fwd.un/rev.un® NO SIGN is select-
orlentation command input ed when the R
© Encoder mukltipoint o "Torque limit" additional speci-
index orientation command input fication I3 not
© Motor buiitdn encoder | © "Alarm resst® input required.
multipoint orlentation © "Motor selection® 1, 2 R: Includes the NO
R © Motor builtin encoder input . SIGN function.
SGJ-OR card index crientation © ‘Sroodsaiecﬂan 1,2
o Motor built-in encoder _3 nput
. gﬂ:g:: speed o ((Szpud meter™ output
» Sync. feed signal a -m'm meter output
o COrisntad command C
iny o 'ana.! spesd” output
<] ented complets® . n
outgui signal o to-speed" output
o High speed o signal a o
1n]
synehm!:loua p by dspmnalm ntect” uip\ﬂumm
:ﬁlndh close) o " dstect” o
o High spgod ) gg:ll
synchronous tap by © "Emergency stop®
motor built-in sncoder, ut signal
synchronous spindle o "Torque limit ON®
(semi-close) output signal
-} ady-ON® output
o o wégnhouun'
o "Alerm"® signal
o "Motor sgmlocﬂon'gu 2
output signal
o "Emergency stop alarm”
output signal, ONJOFF
salection
o Acceleration/decelera-
tion tirne constanmt
setting

1-4
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1.4 NC to Spindle Connection Specification

Spindle model FR-SGJ-2-0K-
Type of CNC (*1) A AR AD (*2) B BR
Conventional CNC o o o, - -
M300, M3/L3 0 U] M, (] un
CNGC for other
_| manufacturer 0 0 L2 (ID - -

{*1) .
. } Without option card
*2)
Specification:
{) : Analog speed command + Digital 1O
(h : Digital speed command + Digital /O (Binary 12-bit, BCD 2-digit, BCD 3-digkt)
() : Bus-line connection (RS485)

1-5
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1.5 Input/Qutput Signal, Optional Function List
1.5.1 Analog speed command and digital I/O type

Function =
General Details il ki
- R 2]
S-analog command voltage input = 10VAop speed Page 3-1 o o [s]
Machine ready input Page 2-11 | Page 3-1 o o (o
‘é Fwe.runjrev.run carnmand input Page 211 | Page 3-2 o o o
:3. Zero speed output Page 2-10 | Page 39 o] o (o]
% Up-to-spesd output ‘ Page 2-10 | Page 310 o o o
3 | spesd meter output Page 210 | Page 313 o o o
Load metsr output Page 2-10 | Page 314 o o o
Spindls failure output (alarm) Page 2-10 | Page 3-11 o (o) (o}
Crisnt command input Page 2-11 Page 3-3 -_— o] o]
Gear selection L, M input Page 2-11 | Page 3-4 - oo oo
Emergency stop input Page 2-11 | Page 34 a o [n}
Torque limit H, L input Page 2-11 | Page 34 oo oo oo
index fwd.runfrev.run input Page 211 | Page 3-5 — ag oo
External resst input Page 2-11 | Page 35 (u} 0 o
Motor selection 1, 2 input (1 amp 2 motor) Page 211 | Page 3-5 oo 0B og
Speed selection 1, 2, 3 input Page 2-11 | Page 3-5 onog ono ooa
'3; Digital speed selection input Page 212 | Page 38 - - o
% S-analog high speed tap input Page 2-12 | page 3-8 - o a
;; Oriented complete output Page 2-10 | Page 3-11 - A A
g Speed detact output Page 2-10 | Pags 312 A A A
Current detect output Page 210 | Page 3-12 A A A
Emergency stop output Page 2-10 | Page 3-12 A A A
Torgque limit ON output Page 2-10 | Page 3-12 A A A
Ready-ON output Page 2-10 | Page 3-12 A A -
Motor fwd.run/rev.run output Page 2-10 § Page 3-12 AA AA Aa
Alarmn output Page 2-10 | Page 3-12 A A A
Motor selection 1, 2 output (1 amp 2 motor) Page 2-11 | Page 3-13 AA A A AA
g::hg_:rr:cy stop alarm signal output, ON/OFF Page 212 | Page 313 o o o
Asceleration/deceleration time constant setting Page 2-12 | Page 3-13 o o] O

Continued on the next page.
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Controller Modet \
Reference FRSGIZTIKA v See below!
Function Option symbol
General Details _ R D
Magnesensor orient Page 7-9 — O
Magnesen- -
Spindie speed display, synchronous
sor use feed signal - o o
z;gnosensor S-analog high speed Page &1 _ o o
1024F rev Encoder (4096 point) orlent Page 7-g¢ - 0 o]
- Encoder (4096 points) index
= Page 9-1 - o o]
% Encoder usa | unction
5 Encodsr S-analog high apeed tap Page 9-1 - [o] O
d Spindis apeed diapiay, synchronous o o
2 feed signal -
o
o With Z- Motor built-in encoder ordent Page 79 - (o] o]
phase
Motor built-in encoder index
Motor built- . Page 9-1 - o Qo
in encoder function
use Motor built-in encoder S-analog
high spaed tap Page 9-1 - (o] o
Digital speed command 12-bit binary, BCD 2-digit,
BCD 2-digit selection Page 38 - - °
1 amp 2 motor function Page S-1 o] o O

Note)

Uip 10 S can be selected and used from tha output signals marked with a "[T".
(With option symbol D, up 1o 8 can be selectead.)

Up to 3 can be sslected and used from the input signals marked with a "A".

{With option symbol D, up to 4 can be selected.)
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1.5.2 Bus-line connection type

Controller Model

. Reference FR-SGFZ-L KB
Function i ;
Option symbol
General Details R
_E + | Machine ready input Page 2-11 Page 31 (o] [a)
ﬁg Emergency stop input Page 2-11 Page 3-4 (o] o]
Speed command input O O
Ready-ON input [o] O
Fwd.runfrev.run command Input Page 2-11 Page 3-2 O =]
Orient command input Page 2-11 Page 3-3 - (o]
Goar selaction L, M input Page 2-11 Page 3-4 - (o]
Torque limit H, L input _Page 2-11 Page 3-4 QO Q
Index fwd.run/rev.run input Page 2-11 Page 3-5 - ()
g NC reset input C O
9._;*_ Motor salsction 1, 2 input {1 amp 2 motor) Page 2-11 Page 3-5 (o O
‘m | Speed sslection 1, 2, 3 input Page 211 | Page 35 o o
: Zora speed output Page 2-10 | Page 39 [s] (o]
2 | Usto-speed output Page 210 | Psge 3-10 o o
£ | Oriented complete output Page 2-10 | Page 3-11 - o
2 | Spesd detect cutput Page 2-10 | Page 312 (=] =)
2 | Current detect output Page 2-10 | Page 3-12 o] Q
"é'_ Emergency stop output Page 2-16 | Page 3-12 o] O
£ | Torque Kmit output Page 2-10 | Pege 3-12 (o) [*]
Ready-ON output O [»]
Motor fwd.run/frev.run output Paga 2-10 | Page 3-12 O [e]
Alarm output Page 2-10 Pa_go 312 0 Q
Motor selaction 1, 2 output {1 amp 2 motor) Page 2-10 | Page 313 O o
Speed meter output o) o
Load maeter output o] O
Emergency siop alarm signal output, ONJOFF selection | Page 2-12 | Page 3-13 O O
Acceleration/deceleration time constant setting Page 2-12 Page 3-13 O O
Magnesensor orient Page 7-9 — =}
Spindle speed display, synchronous
Magnasensor feed signal _ °
use i
e Page 81 - o
Magnesensor spindla synchronous Page 9-1 - o
o 1024P rev Encoder {4096 point) orient Page 7-9 - (o}
,5 Encoder {4096 point) index function Page 9-1 - (]
g Encoder use Encoder high speed synchronous tap | Page 8-1 - o
= Enceder spindle synchronous Page 9-1 - [o]
io_ fseg:’isr;:iag ::Ieed display, synchronous _ o
Motor built-in encoder orient Page 79 - (e}
Motor buiit-in encoder index function Page 9-1 o (s}
o Z-pl?afa Motor built-in encoder high speed
iﬁé;".ﬁé" synchronous tap Page 8-1 - L}
:le?‘t:rr"l;zglu |sn encoder spindle Page &-1 _
1 amp 2 motor function Page 9-1 O o]

1-8
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1.6 Composition

1.6.1 Analog speed command and digital /O type

1.6.1.1 Basic composition {(standard) for analog speed command and digital /O

FR-SGJ-2-[]K-A

Rasistor unit
‘1"—- thermoswitch
{ cO Fan maotor
AC spindle mator
200/200~230V :{g X1 Converter Brake Inverer
N /60BZE3IHZ
Power =————4 {0 T 1m
JUE—— { 1)
supply —————r]
@ Fan motos
CON1 ’ .
External \ Motor built-
e Control section L, CONZ
signal (SGJ-CA card} p: k { in ancoder
%} Motor
thermoswitch
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1.6.1.2 Analog speed command and digital 1/O
With oriented function (Option SGJ-OR card used) FR-SGJ-2-IK-AR

{1} Magnesensor oriented (1 point) specification + Motor speed feedback output
{for spindle speed display/sync. feed signal)
—

CONI

Extornal J]
o

256P/rev

. Magnesensor Spindls
(Note) Number of output pulses depends on *spindie to motor reduction ratio®.

(2) Encoder oriented (4096 points) specificationfindex function

External CON)

signal

External CONC
signal
Oriented posi-
tion command

{3) Z-phase motor built-in encoder oriented (4096 points) specification/index function

260 /rev
External S ON! CONZ @
signal Control section g }: Z-phase

motor built-
in encoder

External
signal

CONC SGJ-OR l_CC)l’\U-U’\

> To NC
Oriented posi-
tion command

(Note) Multipoint orient using the 2-phase motor built-in encoder is applicable only when
spindle to motor reduction ratio is 1:1.

1-10
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1.6.1.3 Baslc composition (siaﬁdard) for digital speed command and digital I/O
{Option SGJ-DA card used)

FR-SGJ-2-{JK-AD

Resistor unit
—7, Resistance
o thermoswitch
~{ @) Fan motor
+10 AC spindle motor
200°200~220V _ 5 % Con Brake werier
5060HZ £3HZ .
Powsr — - 1M
supply —_—

J@ Fan motor

CONI Motor bullt-
Ei::;?al e Cantrol section LJ ONZ in encoder
(SGJCA card) - L‘.
| Mot
thermoswitch

External _CONS .
signal Option card

Digital {(SGJ-DA)

speed

command
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1.6.1.4 Digital speed command and digital 1/O
With oriented function (Option SGJ-DA card used) FR-SGJ-2LIK-AD

(1) Magnesensor oriented (1 point) specification + Motor speed feedback output
(for spindle speed display/sync. feed signal)

Magnesensor Spindle
{Nots) Number of output pulses depends on *gpindie to motor reduction ratio®.

{2) Encoder oriented (4096 points) specification/index function

External
signal

Digital
spesd
command
CONS

External
signal

External CONCA

signat
Orented

position
command

(3} Z-phase motor buikt-in encoder oriented (4096 points) specificationfindex function

o
s 258 B/rev
External L CONZ2
sigral Controt section J ]: Zphase
‘ {SGCA) T3 | motor buit.
in encoder
Edemal CON3 AL
signal Option card
CONAA
External CONCA {SGJ-DA) ~y ! r~ To NG

signa!

Oriented

position

command
{Note} Multipoint orient using the Z-phase motor built-in encoder is applicable only when

spindle to motor reduction ratio is 1:1.

112
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1.6.2 Bus-line connection type

1.6.2.1 Basic composition {(standard) for bus-line connection with M300, M3/L3

200/200~230V 13 %

50/60HZ £ 3HZ
Power

FR-SGJ-2-[IK-B

Reslstor unit

_@ Fan motor

AC spindie motor

trverter

& b

supply

Externat CON1
signal

"To MR-S servo amp CN 1 A
last axis CN1B

CNiB
{End resistor)

{FAN fan motor

Control section P

Motor buitt-

L- cons PLG fn encoder

1-13
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1.6.2.2 Bus-line connection to M300, M3/L3 FR-SGJ-2{_K-BR
with high speed sync. TAP oriented function (Option SGJ-OR card used)

(1) Motor built-in encoder high speed sync. TAP/magnesensor oriented (1 point) specification
e

s 296P/rev

Magnesensor  Spindie

(Note) Number of output pulses depends on sspindle to motor reduction ratio®.

(2) Encoder high'speed sync. TAP oriented (4096 points) specification/index function

ToCM1Boflast CN1 A
axis MR-S servo
amplifier
CN1B
(End reslstor)

(3) Z-phase builtin encoder high speed sync. TAP orierted (4096 points) specification/index

function

External
signal

ToCNi1Boflast CTN1 A
axis MR-S servo
amplifier
CNi1B
{End resistor)

(Note) Multipoint orient using the Z-phase motor built-in encoder is applicable only when

spindle to motor reduction ratio is 1:1.

1-14
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Chapter 2. SPECIFICATIONS

2. Specifications

2.1 AC Spindle Motor - Controlier Specifications

SN
Model o79A | 15A | 22X | 22A | 37A | 55AP | S5A | 7SA
Outp Gont. rating owy| o4 0.75 1.1 1.5 2.2 30 37 55
ut
30% rating or SC% ED g 12-1:!“ ‘:51 i 152:1111 ‘52.:“" 153 ;:lln 55 55 75
Baslc speed (rpon) 1500 3000 1500
Speed  [Max. speed trpm) 10000 B000
5 | Frame No. 71 90 112
'g' Cont. rated torgue Ggm)| 026 | 048 | 035 ! o057 ) 143 | 23 . 24 | 357
e |GDF ~(kg-m?) | 0.0045 | 0.0085 | 0.0086 | 0017 | 0021 1 0.045 0058 | 0.071
2 | Weight o] 15 | 20 20 33 ar as_| 63 74
bt Permissible radial load ) 50 100 150 200
< | Cooling fan [ 20 40 | 55 35
Vibration VS
Sound level {db)(A) 75
Installation The output shaft is horizontal or vertical down, .
Qverload margin _ 30 minJ/15 min. cated output 120% for one minute. . .
Ambient tsmperature C) 0 .. 40
Insulation class F
Paint color Munselt 527G 2.46/21
Accessories Pulse generator and overheat detector
Lubrication of bearings Grease
' FR-SG-2
Model o7sKk 1 15K | 22K | 22x | 37¢ | ssk | 58K | 75K
Power capacity avay| 2 3 4 4 7 9 g 12
Total heat generated W) 140 160 180 180 210 290 290 380
Power supply 200/200 .. 230V + 10%—15%, S50/60Hz =3Hz
Main circult Transistor sinusoidal wave FWM inverter
+ | Controt methed High speed return, digital closed loop contyol, vector control with pulse
% Qenerstor
£ |Braking: Reganerative braking [resistor iz used to disperse regensrative snsrgy)
S [ 'speed control range 35 _ 10000 35 ... 8000
Speed regulation Max. 0.2% of maximum speed {under load varying from 10% to 100%)

Speed command

Max. =10V analog command/bus connection

Ambient tempearature/humidity

=5 ~ 55°C/45 ... B5%

Atmosphere To be fres from dotrimental gas and dust {to conform with "grade C*
spacified by JEM1103)

Vibration Max. 0.5G

Applicable standard 1EC

(Note 1) The rated output is guaranteed for the
within the specified range, tha rated output may not be obtained.

(Note 2) For spead faster than 6000 rpm, the output is equal to [Rated output x-gp—i :Eedm]

{Note 3} ¥ the specified input power supply i
{Note 4) The tatal heat generated is the value
the panel will be approximatel

(Note 5) The 50% ED rating is ON for five mi

rated input power supply (AC200/220/230V). i power supply regulation is not

s not available, use an appropriate transformer.
or continuous rated output. In tha middls panel type, the generated heat outside

ty (tota) heat generated — 30) x 0.5 W1.

inutes and OFF for 5 minutes within the 10-minute cycle time.
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2.2 Output Characteristics

SJ-NO.75A SJ-N1.5A
ik :'I Txwl
§ . 10 min. rating g L5 10 min. rating
045 o 1 Cont. ating —  — — — — =~ 0s o o jCont mtng = T — — —
G fmfofe - — e = sl —— e - ——
o 1360 6000 10000 g I500 8000 10000
Speed {rpm) Speed (rpm)
SJ-N2.2X SJ-N2.2A
(how}
3_' vz 15 min. rating
& ::, - '~ —Cont. ating— — —{ — —
1 — = — e = | — -
T008 a0 e o 1508 5000 10000
Spead (pm) Spead (rpm}
SJ-N3.7A SJ-N5.5AP
kw Thwd
b 15 min. mting 15 min. rting
5 3.7 5 58
3 ]
3
— Contraing | T~ 13 | /| Cont. mting— —jm — — — —
1.2 [~
L. = e e b 13 | — e ———
T500 FO0n 18000 o 1500 s000 10000
Spead {rpm) Speed (pm)
SJ-N5.5A SJ-N7.5A
H Ckw)
‘E- ss 30 min. rating g TS 30 min. sating
3 ;E | . [] Contrating _I_ g 55 |— Contt. rating =
N FIC Q) S 4 W L =
25 | ———— - —_ =
| L
TR s000 800N o 1508 5000 G
Speed (pm) Spesd (mpm)
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2.3 Permissible Frequency ot Controller Acceleration/Deceleration Operation

The permissible frequency of controller acceleration/deceleration operation (cycles per minute)
depends on motor speed and GD? (converted into motor shaft load), and can be determined from

the tormula shown below.

Since permissible frequency is governed by acceleration/decelersation time that in turm depends on

controller output (see the Appendix), select the lower frequency in actual operation.

Ex.) For FR-SGJ-2-2.2K

Speed : 8000 rpm
GD? converted into motor shaft foad: 0.033 kgm®

1./GD*

Motor alone

Total GD? converted into motor shaft load 12

= GD? + GDZ = 0.033 + 0.017 = 0.05 10

Therefore, 1/GD* = 1/0.05 = 20

8000

Draw a line
pasing through
20 (= 1607
and paraliel to
motor alone kne.

This means that the permissible acceleration/deceleration frequency should be 12 cycles/min.

(maximum).
(For motor GDE, refer to the specifications in the item 2.1.)

23
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2.3.1 FR-SGJ-2-0.75K permissible acceleration/deceleration frequancy

Permissible
accal./decel. Z 3
frequency iz 17 GP-i
{cycles/min.) EIISE RIS ,9}““]
600 T : 600 45
r - 1
[
400 408 rh
:H - o = M
200 200
1T
|
‘OD - m
i z =
20 H = =
-+ - ot I 4 D % TITH
60 Sokn ‘ . -
] E! ,_ s
= = L
N kA LL 1
1 i
40 40 4
]
L
1 L
1 5
20 20
|
1}
400 500 800 1000 2000 4000 5000 8000

24

Motor alone

Motor speed
from]




Chapter 2 SPECIFICATIONS

2.3.2 FR-S8GJ-2-1.5K permissible acceleration/deceleration frequency

Permissible 3t 'ENET) P NTTINIToIT]
accel./decel,
frequency H :
(eyclesimin) 5 = :

"
THT

NEREI
n

1AL

1

HHTHITLL

[ ANARLTEIN
—
-~
S
H.o-
g I
F 3

H == N’"i:. sz
: e e T ‘ P
600 i T n e _"._ - : 2 ML B L 5 0 0 93 ;:
— P& U I " 1T -
BRES = : LrHE =
BF INREAC
FAY _
400 4= 200 4
.....ﬁ L
1 . n p—
e 1 Dk @ LI
- 1
v . i
et I =
- : =
2m 200 4 L
| EELL 1R
Il 3L N

JELLELL
T
i

1L
HI.
i

B
v'[[i_‘
HH
x
-

e s AT Motor alofle - "
%0 S mm MO AU KD AACMEMME EE R ARSLLL (I T £

- . LLL

- . ‘JL

FHH

20 0 +HH

m. Motor speed
frpm}
400 600 800 1000 2000 4000 6000 23000
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2.3.3 FR-SGJ-2-2.2K permissible acceleration/deceleration frequency

Permissible

o = = ;
accel/decel. z = = £ :
frequency = = g 1/(3212"_I
(cycles/min.) 35 £ EE S== Chgm')
% HhH : : ‘-:.l‘ = ‘.-s;" I
0 1] j
1 B .__ : -+ it
% I ':: 50 ] ‘ Mator alone
i .
I - .
i 1
10 HH I = !
B : z 3
s =ZSESIZic
] = 4
= i s ianaanias E
4 P 1t
1 .
4 + 4 4
IEELIL AT C
LR }
i ‘ 1
L |
2 y
il i
ano oD 80D 1000 2000 4000 gooo  sooo - CPMI
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2.3.4 FR-SGJ-2-3.7K permissible acceleration/deceleration trequency

Permissible = :
accel/dacel. 5 Erg
frequency = E =
(cyclea/min.) 35 _ z :
S S5 2T
0 5 ' ‘ EAE RS
i i wm [ IR
. = e 50 _-# T
40 1
EAENLEEN] PSR
G maEaT ] AREE
: 11 !I—
20 it s
11
10 = 103
L = H 8
E S E=al T
- ‘H = === :
5 e ¢ .I:' = .L‘ - “ { e . .-:
i SESns T : T
4 4 1
THHiT
! it
t
- X
L 13 ]
- it ‘1‘
2 2 414
T
1
1l
1
E= ===
0.8 z i
0.6 ¥ ' FEHE
: i i
0.4
il Motor speed
Ui LIS frpm]
400 600 800 1080 2000 4000 6000 8000
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2.3.5 FR-SGJ-2-5.5K permissible acceleration/deceleration frequency

Permissible i EELLLLLL I N S Ll b lb
accel/decsl, i - = i
ey : == = i
{cycles/min.) s === = : z = Z SEEEr et
: H Ed e R
60 = 2
\ : i
X Finnan 1
11 EFEE ni
o SRURE [~
40 n s !n_;...
! N
I :: [l It EE
pE | ;; -
e ERELANIES
20 e 20 o
1 T
1
" N
10 ) .Eé
"'l . ; 2 - Tt e e 22 aame B . : N
6 i e == = 5 sinii -Motor alone
o — o ik i T
il n e
11
4 i P
2 2 14
' i
== =t = =
0.8 =
H = TEEE z = T ;H‘?" .rn... saanemy
0.6 4 : ‘ S SEEESEESREL LI '
:: 1 . . . - = - i L $ .‘ L
& - HEE s il
111 - [
Tt 1
0.4 i H
HJI m” Moator speed
400 500 800 1000 2000 4000 5000 8000 -~ LPm)

(Note} When =2 high frequency use resistor unit (R-UNIT-3) is used, a frequency three times that
above will be permissible.
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2.3.6 FR-SGJ-2-7.5K permissible acceleration/deceleration frequency

Permissible = = U
accet/decel. ; 2 H1./GD i
frequency 3t S== H i gm')"‘!
{eycles/min.} == :
50 i HH
1 t
40
3
11 4
20 : LT 20
ThHt
t
1] H = = 10
i E :
a HH 3
] 3 ,-_-:- - !‘i'-
‘ g 7 e
= HE Motor ajone
a FappEam
asaiid i
I n
2 3 -
1
0.8 EESEE
06 SHE HHE
0.4
i T Motor speed
1 1l i
4w 800 200 400D oo son - LMl

{Nots) When a high frequency use resistor unit {(F-UNIT-3} Is used, & frequency three times that
above wilt be permissible.
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2 4 Input/Output Signals

e

* The explanation for the input/output signals is for the FR-SGJ-2-_K-A_type
(analog speed command and digital IfO type).

. " © intemal pam-
Function Application Description meter setting vo
(para.) range
With this algnal, output _ - 1 1~ 1000 Pm Open emitter
Zoro spead Machine transistors tum on when motor Page Stanciard: output or opan
output signat interlock speed s siower than the preset 39 S0 rpm corrector output
minimum speed. Sermi-standard:
25 rpm
Output transistors tum on when Page. Open emitter
Up.mgi“n‘il ‘:I“cm' back1o | oo speed reaches =15% of | 310 - output ar open
output sig preset speed. corrector output
Speed meter Speed meter 10VDC is cutput for full scale at |  Page DG voitage
output display medmum spesd. 313 - output
3VDC or 10VDC (either one is 10VDC of 3VDC | DC voltage
Load meter Load meter selected by parameter satting Page { for full scale output
output display ... standard 10VDC) is output 3-14
for full scate at 120% lcad of 30
{15) min. rated output.
Spindle failure Spindte fallure Signal for contact that opans Page Caontact output
output signal when trouble occurs with 3-1% -
(atarm) spindle.
Crient Crientation QOutput transistors turn on when Page | Mag.: 0 .39 Open emittar
compieted within the set inposition range. 1 Encoder: output or opsn
output signal 0 .. 360" collector output
Speed detact Quitput transistors turn on when Page 1. 120% of Open emitter
output signal motor spaed is below the 312 maxirmum speed | output or open
preset speed. Standard: 10% comector output
Current detect Prevention of Qutput transistors tum on when Page Open smitter
output signal cutter eat-in output is over 110%. 312 - output or opan
corrector output
Emergency stop Qutput transistors tum on Page Open emittar
output signal during emergency stop. 312 — output or open
comrector output
Torque limit ON Output transistors turn on for Page Open emitter
output signal restriction of motor torque. 312 — output or open
comector output
Ready-ON Output transistors turn on when | Page Open emitter
output signal machine preparation is 312 - output or open
completed. comrector output
Motor fwd.run/ Judges whather the motor is Page ' Open emitter
rev.run output rotating forward or reverse and 312 _— output or open
signal wrns on output transistors. cormrectar output
Alarm output Spindle faiture Qutput fransistors tum on when Page Open amitter
signal spindis fails. 313 - output or open
corrector output

Those marked with a "A* can be selected with parameters and used.
{Refer to "Auxiliary OQutput Signals® for details.)

2-10

Continued on the next page.
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Befer to intemal para-
Function Application Descripion metor setting vo
(para) range
Motor selection 1 amp 2 motor Output transistors turn on when | Page Open emitter
1, 2 output motor switch-over preparation 31 - output or cpen
signal Is completed, corrector output
Machine Vearification of Machine ready signal. Page External input
operation ready | machine status Completed when shut, 3 -
input incompleta when cpen.
Fwd.run/frev.run Motor operation | Fwd.runjrev.run command External input
command input signal. Page -
Motor operation when closed, 32
motor free when open.
Orient Orisntation Auxiliary input signals selected External input
command input with parameters. _Page
Crientation when closed, 33 -
orientation reisased when
apen.
Gear selection 1, | Orentation Auxiliary input signals selected Page External input
M input with parametars. 34 -
Gear selection when clogsed.
Emergency stop | Emergency stop | Decelerates and stops tha External input
input motor with regeneration
operations and stops the base. Page
Awdilary input signals selected 34 -
with parameters.
Normai when shut, operating
when closed.
Torque fimit H, L | Temporarily Auxillary input signals selected 0 ~ 100% of Extemnal input
input decreases the with parameters. maximum
torque and H: The set value torqus limit Page | torque
rotates the is operated when ciosed. 34 Standand: 10%
mator when the L: The torque is limited and
gear is being operated at 1/2 of the sat
shifted etc. value when closed.
index twd.run/ Index Auxiliary input signals selected Page External input
rev.run input with parameters. 35 -
Index operations whan closed.
External reset Resetting of Auxiliary input signals selected Extarnal input
input irreguiar flags in | with parameters. : Page -
the controiler. Alarm s reset when closed and 35
apened.
Motor selection | 1 amp 2 mator Auxillary input signals selected External input
1, 2 input with parameters.
1: Switches to motor 2 when Page -_
closed. 35
2: Switches to motor 3 when
closed.
Continued on the next page.

Those marked with a "A”" can be selectad with parametars and used.
{Refer to “Auxiliary Cutput Signals® for details.)

Those marked with a "0 ¢can be selected with the parameters and used.

(Retfer 10 "Auxiliary Input Signals® tor details.)

2-11




Chapter 2 SPECIFICATIONS

w© Internal para-
Fmction Application Description Fester maeter setting Vo
{para.) rangs
Speed selection Auxiiiary input signals selected External input
1, 2, 3input with paramaters. Page
Spead command is switched 35 -
with combinations of open and
close.
Digital speed Selection of Anxillary Input signals selected External input
selection input digital speed with parameters. Page -
command Digital Input when closed. 36
Analog Input when opsn.
S.analog high S-analog Awdliary input signals selectad External input
speed tap input synchronous tap with parametars. Page -
S-analog tap when closed. 3-8
Normal when apen.
Alarm signal Selects ONJOFF | When ON is salocted: Provided » Contact output
output at of the alarm Alarm signal output at Not provided
emergency stop signat at emergency stop. Standard:
input emergency stop When OFF is selected: Not provided
Alarm signal not output at
emergency stop.
Accelaration/ Aegulates the The command time constant is 20 ~ Internal setting
deceleration acceleration and | set within the controlier. 327657 msac.
time consant decelemtion of Differs from the actual Standard:
setting the speed operation time with the foad 0.3 sec.
command Garh.

Those marked with a "0" can be selected with the parameters and used.

(Rofer to "Auxiliary Input Signals® for datails.)
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2.5 OQutside Views and Dimensions

2.5.1 Motor

@27
Either laft or right lead cutlet port can bs used.
Name plate Terminal box

Note } 1. A space of at least 30 mm should be

provided between the 0ool
wall.

{Unit:

L
[ / [
I / [ W
/150
12 3
Cooling
nir inlet BB
-2 e
_ [~ st T =] =
- s
] |
Cooling fan
Notea} 1. A space of at least 30 mm should be
provided b the cooling fart and
weall,
2 Vertical instalation ks also possible. 6.0 s
{Uait: mm) = :
Motor -+
Frama No. L KL Ty
8riF | 30851 2235 | 2585 EEI AL
G71F 3685 | 283.5( 3185 Section AA
27
Gther left or right iead outiet poct can be used.
Name plate Terminal box
e A
] ==
A o o0
/o w f R -
[ hse 4 3 138 2
— ! g
= L#
Eey Cooling
=| - aif inlet 10
Fidt =1 p —]
1w g (A=
. ] "
Exhaust air N w 3
)=t =
35 | 30 50 1 50 1-g10 [h2s t
Cooling fan N 13 |
62.5 1 62.5
145

ing fan and

mm)

Mot

. L

158.5 | 123.5 | 308.5

150

21851 183.5 | 3685

170
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$as
4 174 [
1 Either lel or
right lead 148 N
outlet porn 4. P2
can be used.
)a
: 5
P b =
Exhaust alr]
/
-
Cocling fan
Notes) 1. A space of at least 30 mm should be
provided betweon the cooling fan and
wall.
2 Vertical instatation is alsa possibia, $28 |J8
{Unit: mm) Section AA
Motor
FameMo.7 " | . | L
A90F a0 290 3
BOOF 431 azo | AN
Terminal box
] L
& 1 -l
' R
IS
’ A B . B0
Either lsft of J KL J & 174
right lead ~
autla port E ’ | 8
can be used, : \
1 o Name plats
f 45 8
o T z
ol
AT =] g { (A '
Exhmust air Cooling ol
= = wir tnlet - R
/ L H I P~y H . .,-_.'3
o e
/ ) &
as!
F F 56 4-10
Cooling tan ! M b 70 70
| S — |
180

Note ] 1. Aspace of at least 30 mm should be
provided between the cooling fan and

wall.
(tinit: mmm)
Motor Spindie
Frame No. side
A B F KL L N R
A0S 235 104 50 184 am 130 166
Bot. ssas5l 1135 625 |20 5] 491 155 178.5
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KL

3

152 \{“r\

Notes) 1. A zpace of at lsast 30 mm shauid be

4- P1S

provided betwsen the cooling fan and
wall.
2 Vertical s also potsibh
(Unit mm)
Mot Spindle side
famedo. T T U IR @ ]x] s T ]uo]wla
A112F | 549)] 439 | 489 60 G0 45 28 7 4 T 7.5
BI112F Gi4| 483 534 20 80 83 a2 L 5 10 a8
Tearinal box
/ L
AL / "
A 135 L Q 206
Ji KL ’ 164 ]
ax o
Ny 7 T =
()
i
= 3 __T e
- i Cooling b B
Exhaust air < = = . air indet - - Fouf
P I = —-} e H oZ
Eimnmi=z =11 s
| .-
f 70 70 70 40
Cooling fan pyas 1 4-p12 os -
230
Now ) 1. A space of at least 30 mm should be
provided batween the cooling fan and
wall,
{Unit: mum)
Mator Spindle side
FameMo 2T [ {oa x| ARl s ] T ] ulwlo
AN12ZM 349 | 2098 549 60 45 200 28 7 4 T 7.5
B112M | 341 343 614 80 =0 32 8 -1 10 8
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2.5.2 Controller
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2.5.3 Resistor unit
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Examples of discharge resistor unit installation
Ex.1: The cooling section is inside the power control box.

Power con- Outside
trol box

Ex.2: The cooling section is outside the power control box.

Power con- Outside
trof box

2-20
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2.5.4 Decoration panel

| [ ==o] =
t==p=——== = 7\

WEREDRDE |

AL MCTEUSSIN CLECTING CONP. Jamt

¢ sruats coxtasutn mvnl FR-SGJ

e
2

T
i\

‘ —t OIX
K1 oS Cul LOm

1 (4 nemmat fabu VR CRRR

l F o SelECY

| WATON 005 O

|
]
;-I:‘21

|
o
1: !

' FR-SGJ-2-0.10K
:l ; TPE =S a0
ol '
o
gt
A=
|II : I Controller narne
| . ]
Jot Rating plate Manulacturing Order sheet No
‘l 1 No.
o
g
gt
gl
ol
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3. Functions

3.1 Input Signals
3.1.1 Control input signals

This section describes the control input signals used in DIO connection (Digital Input/Output

signal connection).

When the controller is connected to the M300, M3/L3 series CNC with bus fine, the DIO signals
are ignored. However, the *machine operation ready* signal and *emergency stop* signal can
be made valid by setting the comresponding parameter (BSL).

The spindle signal names used in PLC of CNG system correspond to those used in this section.

(1) Analog speed command voltage input {SE1, SE2)

(For analog interface, refer to 3.4.)

"Fwd. run®

=Bav. run® command ON

(2) Machine ready input (SET)
1) When this signal tums on, the power transistor base current is shut off and the main circuit

contactor is closed.

command ON

Speed raference
signal voltage (V) )

1) Motor rotates in forward direction when

command voltage is positive, and
rotates in reverse direction when
command voltage is negative. (Will not
rotate with only the command voltage.)
Depending on ofiset setting, etc., motor
may not stop completely with spsed
command voltage set at OV (not failure).

} To stop motor completely, *forward run®

or "reverse nun® command signal shouid
be turned off.

The maximum speed can be set with
parameter.

External input signal is used to validate
the digital speed command.

(Refer to the description about auxiliary
input signals.)

2) When the signal turns off, motor stops after coasting. _

3) When machine operator must touch the spindle for removal or setting up of workpiece or
tool, this signal should be turned off for safety. Do not turn the signal on and off too
frequently (more than several hundred cycles/day).

Machine “ready”

Speed command

f—— Min. 1 sec—-i

*Fwd. run® or
"Rev. run® command

= Min. 20 msec.
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(8) Forward run command input signal (SRN)
1) While signal SRN is on, spindle motor runs counterclockwise {CCW), as viewed from the
shaft side (when analog speed command signal is positive).
2) When signal SRN tums off, motor stops after deceleration {power transistor base current is
shut off).

3) If “oriented spindle stop* command signal is giveh at the same time as signal SBN tums off,
priority is given to the former signal.

Speed command

*Fwd. run® (SRN)

Pt ] —= t1220ms

(4) Reverse run command input (SRI)
1) While the signal is ‘on, the spindle motor runs clockwise (CW), as viewed from tha shaft side
{(when analeg speed command signal is positive).
2) When signal SRI tums off, motor stops after deceleration {power transistor basa current is
shut off).
3) If the forward run command and reverse run cormmmand turm on simuftaneously, the spindle
motor will stop.

4) If *orientation® command signal is given as signal SRI turns off, priority is given to the former
signal.

3.1.2 Auxiliary input signal

Auxiliary input 1 (IN4), Auxiliary input 2 (IN5), Awdiiary input 3 (IN6), Auwdliary input 4 (IN7),
Auxiliary input 5 (IN8)

(1) Five of these signals can be selected freely from the input signal chart below and used.

(2 Awdliary input 1 (IN4) ..... Parameter HIY
Auxiliary input 2 (IN5) ..... Parameter HI2
Auxiliary input 3 (IN6) ..... Parameter HI3
Auxiliary input 4 (IN7) ... Parameter Hi4
Auxiliary input 5 (IN8) ..... Parameter Hi5

32
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Parameter setting No.

[ R e e e
DA RNLOORINONDONLO
paw #onpnnwunn

Input signal name
Invalid
Orient start (ORC)
Gear selection L (CTL)
Gear selection M (CTM)
Emergency stop (EMG)
Torque limit H (L2)
Torque limit L. {TL1)
Forward index {(WRN)
Reverse index (WRI)
External reset (RST)
Motor selection 1 (MSL1)
Motor selection 2 (MSL2)
Speed selection 1 {ssLy)
Speed selection 2 (SSL2)
Speed selection 3 {SSL3)
Digital speed selection (DEG)
S-analog high speed tap (HSP)

* {3) By adding on the optional SGJ-DA card, awxiliary input 6 {IN9), auxiliasy input 7 (IN10), and

auxiliary input 8 (IN11) can be used.

Here, the desired signals can be selected with parameter HI8, H17 and I8 as done above.

f0] Auxiiiary input invafid

The auxiliary input signal is ignored.

[1] Oriented command input (ORC)

1) This signal starts orientation. When this signal turns on, orient operation will stan

regardless of run commands (SRN, SRi).

2) When signal SAN (forward run) or signal SRI (reverse run) is ¢n at the time signal ORC

is tumed off, spindle motor starts running again.

3) If machine operation ready signal is tumed off and on again while orient operation is in

suspension with this signal held turned on, the orient operation restarts.

Machine “ready”
signal

Gear ratio
selection

Oriented command

—*l-—Min. 1 sec.—l

I-—IMin. 20 msec.
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[2, 3] Gear select input (CTL) (CTM)
Spindle speed can be changed for orient operation, etc. by using these signals.
Signal combinations for gear selection are listed below.

Do not change signal status while oriented command signat is on,

| C™ CTL Parameter for
Gear ratio selection signal signal | gear ratio sefting
Gear 00
High speed H) |  OFF OFF GRA1, GRB1 For 2-speed
Gear 01 E)ears (H and
, use CTL
" (Low speed L) OFF ON GRAZ, GRB2
Gear 10
(Medium speed M) ON OFF GRA3, GRB3
Gear 11
(Low-medium speed ML) ON ON GRA4, GRB4

[4] Emergency stop input (EMG)
1) When emergency stop signal contact is opened, motor stops after deceleration and the
power transistor base current is shut off.
Whether alarm signal is output or not can be determined by parameter (BSL) setting.
2) When emergency stop signal contact is closed again, the motor is ready to run (when
the signal is not used -as “ailure* signai).
The motor immediately starts rotating when run command signal is tumed on.
Thus, a circuit that resets *forward run* or *reverse run® command should be provided

externally.

[5, 6] Torque limit command input (TL2) (TL1)
Torque limit temporarily reduces spindle motor output torque for mechanical spindle
orientation, gear shift, etc,, and rotates the spindie motor.

To set torque limit level, parameter TLM is used.
Note that accuracy is not guaranteed for this setting (%).

(Ex) TLM = 50

Torgue

10a%

Ti2 ON (closed) = TLM setting

/Rated rmgtor torque

“ oo

\— TL1

3-4

ON (closed} = TLM setting < 1/2
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[7.8] index input (VRN) (WR

Command for forward index {(WRN) or reverse index (WRI) is input for encoder type

muttipoint orientation.

Spindle rotates counter-clockwise, as viewed from the motor shaft end, in forward index, and

rotates clockwise in reverse index.

For detalils, refer to "FR-SGJ spindie index function option specification (BNP-A2056-23)".

[9] BExternal reset input (RST)
This will reset (retum to initial state) the FR-SGJ micro computer and error flags. The reset

PB on the printed circuit board will also reset the micro computer and error flags.

[10, 11]- Motor selection 1, 2 (MSL1) (MSL2)

This command input will select the sub-motor 1 (sub-motor 2) when carrying out 1 amp 2
motor (3 motor) runs. For details, refer to "FR-SFJ 1 amp 2 motor switch-over function

specifications (BNP-A2956-23)".

{12, 13, 14] Speed selection 1, 2, 3 (SSL1) (SSL2) (SSL3)

This command input runs the motor at the speed set in parameters SS0 to S57.

With a three-bit combination eight different speeds can be set. When this signal is input,

the analog speed command and digital speed command will be ignored.

Speed selection signal
3 2 1 Selection parameter
g o 0 880
0 0 1 S51
o 1 0 882
0 1 1 883
1 o 0 S54
1 0 1 885
1 1 0 SS6
1 1 887

0 : Contact open
: Contact closed

-

3-5
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[15] Digital speed selection (DEG)

When the input contact is turned on {closed), the digital speed selection command
becomes valid, and when the input contact is tumed off (opened) the analog speed
selection command becomes valid.
The following digital signals can be selected through parameter (DSR} setting.

Binary 12-bit, signed binary 12-bit, BCD 2-digit and BCD 3-digit.

Note) The digital speed command is input with the SGJ-DA card {option). When you do
not have an optional card or when the SGJ-OR card is used, tum the speed
command to zero with this signal input and the motor will stop. Use this to
completely stop the motor. This cannot be used when bus-line connection to the
M300 and M3/L3 are used.

[16] S-analog high speed tap input (HSP)

The input contact is tumed on when synchronous tap is to be carried ottt with the analog
speed command.
However, a program to synchronize the spindle and Z-axis on the NC side will be required.
For details refer to *FR-8GJ S-analog high speed tap function option specffications (BNP-
A29586-24)".

3.1.3 Command input signals

(1) Multipoint oriented position command input (01H ~ 12H)
{Option card SGJ-OR or SGJ-DA Is used) FR-SGJ-2{_K-AR or AD

1) With encoder orientation, spindle can be exactly stopped in position with increment units

of 360/4096 (deg.) when this 12-bit input signal is used.
Stop position is determined in reference to the zero point set by parameter PST, and its
error on position encoder is X (deg.) (motor runs counterclockwise).

X {deg) =

2)

360 [1 2 4 8 16 32 64 128 256 512 1024  2048)
2056 O1H) * 02+ * k) T ioaHy T osHy T oery T o7H) T sk woH) + cory + o1y azH)

o1H to 12H will tum on at 1 and off at 0.

Either the open collector or open emitter signal can be used for the signal form. (A

parameter setting for selection is not required for either the open collector or open emitter
signals.)
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]}

(2) Digital speed command input (use optional SGJ-DA card) FR-SGJ-24_K-AD

[

1) For the digital speed input, switch-over of the following can be possible in parameter DSR.

BCD code 2-digit (52-digit) 8-bit
BCD code 3-digit (S3-digit) 12-bit
Binary notation (binary) 12-bit
Binary notation with sign 12-bit

2) Either tha open collector or open emitter signal can be used for the signal fom. (A
parameter setting for selection is not required for either the open collector or open emitter
signals.)

Ex: BCD code 2-digit {S2-digit) 8-bit

BCD code | Motor speed (6000 rpm) | Motor speed (4500 rpm)
ao 0 rpm 0 rpm
o1 61 rpm 45 rpm
02 121 rpm 91 rpm
o8 5939 rpm 4455 rpm
99 6000 rpm 4500 rpm

When BCD code is "9, for example, status of each bit is as follows {*1* for contact closed,
0 for contact opened):

9 g

RoO8 RO7 ROG ROS RO4 RO3 Ro2 RO1 | Input terminal

37
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Ex.:. BCD code 3-digit (S3 digh) 12-bit

BCD code Motor speed (6000 rpm) | Motor speed (4500 rpm)
000 0 rpm 0 rpm
001 6 rpm 4.5 rpm
002 12 rpm 9.0 pm
998 5994 rpm 4495.5 rpm
999 6000 rpm 4500 rpm

When BCD code is "999°, for example, status of each bit is as follows (*1° for comtact closed,

0" for contact opened):

9

EH 0 0

Ri2 | Ri1 | R10

RD1

Input terminal

&x.: Binary 12-bit

BINARY code | Motor speed (6000 rpm) | Motor speed {4500 rpm)
{000)H 0 1]
{800)H 3001 rpm 2251 rpm
(FFF)H 6000 rpm 4500 rpm

When BINARY code is "FFF", for example, status of each bit is as follows:

(4085) D = {FFF) M

1 1 1

1 1 1 1 1

1 1 1 1

R12 R11 R10

RO9 | AOB RO7 RO6 ROS

RO4 RO3 RO2 RO1

Input terminal

Note: {

{*1" for contact closed, *0* for contact opened)

3-8

JH is for hexadecimal value, and { )D for decimal value.
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3.2 Output Signals

3.2.1 Control output signals
The signals used in DIO connection (Digital Input/Output connection) are described here. The

same signals are output when the controller is connected to the M3C0, M3/L3 series CNC with
bus line,

The spindle signal names used in PLC of CNGC system correspond to those used in this section.

(1) Zero speed output signal (ZS) (open emitter or open collector output)
1) The output transistors tumn on if actual spindle speed decreases to the preset "zero speed
detect” level.

- L AN

e ' AN
<

. Zero speed detect point
Set by parameter within range from 0 rpm to
OoN 1000 rpm (standard: 50 rpm, semi-standard: 25 rpm)

o ON
utput Output (power) 2 W
signal transistor ON OFF A

2) The signal is output whether or not run command signal is SRN (forward sun) or SRI
(reverse run).

3) The minimum output pulse width is about 200 ms.

4) Zero speed detect level can be set within the range of 1 rpm and 1000 rpm with parameter
ZSP.

5) When run or start command signal (SRN, SRi, ORC) tums off while motor is running at
speed slower than the preset zero speed detect level, the transistor base current is shut off
and motor stops after coasting.

39
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() Up-to-speed output signal (US) (open emitter or open collector output)
1) This signal is output when actual motor speed reaches =15% of the command speed, and
turns on the output transistors. )

Command speed ——————J==—="Z~" ~
| :
| i
Detect range }
' 1
| -
i
: I
ON !
/////////’//////////’;
e s Qups ot 7 orr
, Output transistor
OFF

2) This signal is not output unless either SRN or SRI tums on. The signat is not output when
orientation is completed. '

3) The signal can be used to verify implementation of “torward run {MO3)" or ‘reverse run
{M04)* command.

4) When reverse run command signal turns on, the motor starns decelerating urtil the up-to-
speed signal tums off.
Then the reverse run command is completed when the up-to-speed signal turns on again.

"Fwd. run®

Command

*Rev. un" —_

*Fwd. run®

Motar speed C -

*Rev. run”

R I

Up-to-speed

Dutput signal
utput sign a Output (power) transistor ON

3-10
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(3) Spindle failure output signal (FA, FC) (relay contact)
1} Relay comact opens if failure occurs.
2) The signal is output for about 1 sec. after the power is tummed on (until the power is
stabilized). ‘

3.2.2 Auxiliary output signal
Auxiliary output 1 (OUT3), Auxiliary output 2 (OUT4), Auxiliary output 3 (OUTES)

(1) Three of these signals can be selected freely from the output signal chart below.

{2) Auxiliary output 1 (OUT3) ... Parameter HO1
Auxiliary output 2 (OUT4) ..... Parameter HO2
Auxiliary output 3 (OUTE) ... Parameter HO3

Parameter setting No. Output signal name
0 = Invalid
1 = Orient completed (ORA)
2 = Speed detect {SDO)
3 = Current detect {CDO})
4 = Emergency stop {EMO)
5 = Torque limit {TLO)
6 = Ready-ON (RDO)
7 = Motor forward run (MPQO)
8 = Motor reverse run {MNO)
9 = Alam {ALO)
10 = Motor selection output 1 (MSE1)
11 = Motor selection output 2 (MSER2)

(3) When the conditions are satisfied, the output transistor will tum on (open emitter or open
collector output).

* (4) By adding on the optional SGJ-DA card, auxiliary output 4 (OUTS) can be used. Here, the
random signals can be selected with parameter H04 as done above (in this case only for open
emitter output),

[0] Auxiliary output invalid
The auxiliary output signal is ignored.

[1] Orient completed output signal (ORA)
Refer to orient operation.

3-11
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[2] Speed detect output signal
1) The output transistors turn on when motor speed decreases to the level set by
parameter SDT.

Speed detect level
. /_——\
|
!

AN

T T

transistor shut off “ Output transistor ON

Output signal

NN

2) Speed detect range can be set by parameter SDT.
3) This signal is output, whether or not the run command signa! is SRN or SRI, whenever
motor speed reaches the preset speed level.

{3] Current detect output signat (CDO)
The output transistor will turn on when the curent value is more than 110% output which
is near the current limit value (120% output).

[4] Emergency stop output signal (EMO)
This signal is output and the output transistors are on when emergency stop signal is input.

[5] Torque limit output signal (TLO)
Torque limit signal (TL1, TL2) is input, and this signal is output to conduct the output
transistors tumed on.
This signal is cutput when the torque limit signal is output.

[6] Ready-ON output signal (RDO)
When machine ready Input signal is on and card FR-SGJ becomes ready for operation, this
signal is output to turn on the cutput transistors.
When run or start command signal (SRN, SRI, ORC) is turned on with this signal turned on,
the motor starts running.

{71 Motor forward run output signal (MPQ)
1) This signal is output and the output transistors are on while motor is funning
counterclockwise, as viewed from the motor shaft side.
2} The signal should be output when motor runs at a speed faster than 10 rom. For motor
stop, the signal should turn off. '
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[8] Motor reverse run output signal (MNO)
1) This signal is output and the output transistors are on while motor is rurning clockwisa,
as viewed from the motor shaft side.
2) The signal should be output when motor runs at & speed faster than 10 rpm. For motor
stop, the signal should tum off.

[9] Alarm output signal
In case of FR-SGJ operation failure (alarm), this signal is output and the output transistors
are tumed on.

[10, 11] Motor selection output 1, 2 (MSE1) (MSE2)
The output transistor will turn on when the sub-mator 1 {sub-motor 3) has been selected for
cantying out 1 amp 2 motor (3 motor) operation.
For details, refer to "FR-SGJ 1 amp 2 motor switch-over function option specifications (BNP-
AZ2956-23)".

3.3 Meter Outputs

CONI1

MO 1
sM Speed meter -
. ! ; Full scale: 10V

MOG

619. Py

D MO 2 ( )
LM Load meter
Full scale: 10V

(1) Speed meter output
(a) The following meter is recommended for speed meter.
1) Model . : YM-8G DC voltmeter (Mitsubishi)
2) Rating : 10VDC full scale
3) Internal impedance: About 10 k(}
{b) When motor runs at the full speed, +10VDC is output, no matter of direction of rotation.

(=)

MO |

+10V

Motor speed

0 Max. speed

313
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(2) Load meter output
(2) The following meter is recommended for load meter.

1 YM-8G DT voltmeter (Mitsubishi)

1) Model
2) Rating

4) Scale

1 1OVDC full scale
3) Internal impedance: About 10 k2

%

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

Motor output
kW]

Owerload zone {1 min.)

15 mmng
30 min.) ratin

Continuous rating

Load meter 120%

Load meter 100%

Load metar So0L AN ypooy
30 min. rating

Motor speed

1500

3-14

6000

3000 lrpfl‘l]
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3.4 Interface Electrical Specifications (for digital I/0 (DIO))

3.4.1 Digital input interface

(1) CON1 input circult (SGJ-CA card)

For input circuit interface, select the best one from those shown below.

a) Connection at contact

b) Connection with photo-coupler

L, &
6.8
] 26
T
- o ] .
Current capacity: i
Min.72mA | =

1 23 33K

'CES —

0.35Q '22 |
! 10,13 .=
| Spindle side cox/

NG side

Short circuit pins 23, 22

Delay caused by input filter is 5 to 15 ms.

[
83

- ——— o ——

Short circuit pins 23, 22

Delay caused by input filter is 5 to 15 ms.

c) Connection with open emitter

d) Connection with open collector

|
|
{
Cuirent capacity: i

Min. 7.2 mA =
.2 23K HZ H]
CEs —
0350 :22

e

| 10. 13 4

7

NC side

! Spindle side CON./

Short circuit pins 23, 22

Delay caused by input filter is 5 to 15 ms.

123
QICES

0.3 5

33K

.

10, 13. 2

1

Spindle side CON.~

Current capacity:
Min, 7.2 mA

NC side

— — — — i

Short circuit pins 23, 6

Delay cause by input filter is 5 to 15 ms.

315




Chapter 3 FUNCTIONS

(2) CON1 input circuit (SGJ-CB card)
Select the input circult interface from below.

a) Connection at contact b) Connection with photo-coupler
! |
! 3.4 ] l s
i i
L " 4 . . .
Current capacity: | Current capacity; T
Min.7.2mA | = Min.72mA | =
| 3.3K ! 3.3K
i —L___I I L I
NC side ! Spindle side CcoN,~ NC side i Spindie side CON,”
Delay caused by input filter is 5 to 15 ms. Delay caused by input filter is 5 to 15 ms.
¢} Connection with open emitter d) Connection with open coliector
24V i
|
Current capacity: [
Min. 7.2 mA ' 3.3K =)
! Lt Not connectable
—
17,8
| A
NCside | Spindle side CON/
Delay caused by input filter is 5 to 15 ms.

316
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(8} CONC orient position command input circuit (SGJ-OR card)
Select the input circuit interface from below.

a) Connection at contact

b) Connection with photo-coupfer

. T

!
l
!
"o L .
Current capacity: |
18 33K

TCES —

03SQ EE !

NCside | Spindle side CONG

Short circuit pins 8, 9

Delay caused by input filter is 5 to 15 ms.

P~

Current capacity:
Min. 7.2 mA

- — e —

33K
CES

0.35Q i9.1 !

NC side ' Spindie side CONC

Short ¢ircuit pins 8, 9

Delay caused by input filter is 5 to 15 ms.

c) Connection with open emitter

d) Connection with open collector

!
I
!
A
Currenttapacity:-!
Min.72mA | 33K =)
icss Lot
0.35Q is
r t
I @
NC side | Spindle side CONC

Short circuit pins 8, 9

Delay caused by input filter is 5 to 15 ms.

:

Mo
m
w

0.3SQ

—
w

3.3K '*'[i
Cumrent capacity:
Min. 7.2 mA

NCsids -+ Spindle side CONC

— e e D e — .

Short circuit pins 8, 14

Delay cause by input filter is § to 15 ms.
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(4) CONCA orient position command input circuit and auxiliary input circuit (SGJ-DA card)
Select the input circuit interface from below.

a) Connection at contact

k) Connection with photo-coupler

g

i

Current capacity: |
Min.72mA | n3K =
L] s -
-~ "
icEs ——

0.35Q I 9,1

NC side Spindle side CONCA

Short circuit pins 8, 9

Delay caused by input filter is 5 to 15 ms,

Currant cepacity:
Min. 72 mA

0.3SQ 3,1 !

NCsids | Spindle sids CONCA

' Short circuit pins 8, 9

Delay caused by input fitter is 5 to 15 ms.

c) Connection with open emitter

d) Connection with open collector

2V '
|
l
|
Current capacity: I
Min. 7.2 mA | 13K =
8 —
CEs —
0.35Q i9
w N %}
NC side ! Spindle side CONCA

Short circuit ping 8, 9

Delay caused by input filter is 5 to 15 ms.

0.3SQ ICES
i 3.3K "“-[:
v 1.8
Curent capacity: i é
Min. 72 mA .
NCside | Spindle side CONCA

Short circult pins 8, 14

Delay cause by input filter is 5 to 15 ms.

3-18
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{5) CONS digital speed command input circuit (SGJ-DA card)
Select the input circuit interface from below.

&) Connection at contact

b} Connection with photo-coupler

NCaide | Spindleside CONS

Short circuit pins 19, 20

Delay caused by input filter is 5 to 15 ms,

13

i
-

Current capacity; |
Min. 7.2 mA

llQ —
1CES

I
0335Q IIS.ZD !

NGside | Spindieside CONS

Short circuit pins 19, 20

Delay caused by input filter is 5 to 15 ms.

¢} Connection with open emitter

d) Connection with open collector

4V '
I
|
|
Current capacity- i
Min.72mA =
" m 19 33K
‘CES
1
6.35Q T2
7 118
NC side ! Spindle side ~yn s

Short circuit pins 19, 20

Delay caused by inpet filter is 5 to 15 ms.

18
0.35Q ICES
i 3.3K ’[:
118,20
Current capacity: i é
Min. 7.2 mA !
NC side | Spindle side CONS

Short circuit pins 13, 19

Delay cause by input filter is 5 to 15 ms.

3-19
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(6) Connection for using the encoder {1024 P/rev.) {SGJ-OR card, SGJ-DA card)
Select the external connection according to the encoder power supply method.

a) S5V power supply from external (NC)

CONB
_?-_——Ps 2
108 4
L’E——_—PSH 5.6 —F— f ~-—A
L Fl—on 1.2y ;
PA 16 H- £
FA 173 }
PE 18 % ¢
FB 19 » ]
3C i4 » f
SC 153 I
+—06 20 y—7
TR
DG

* Pins 3 and 4 are open.

OO >R

1024 P/ rev

b} No 5V power supply from external {5V power inside amp is used.)

Cts 3 0.3 $Q
105 451
Lopm— sy sey e  ~=n

T Fll—oi L2y )
PA 16— f
FA 173 1
PB 18 f
FB 19 » |
¢ 1y f
SC 15 3— 14
I —oc 203
v
DG

* Short circuit pins 3, 4.

v OZ >R

1024 P/ 1ev

3-20
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3.4.2 Analog input interface

M

Analog speed command input circuit {for unipolarity)
+15V

Signat from RP is derived from +15V supply and output
through resistor.

Speed is maximum when voltage across SE1 and SE2 is 10V.
The maximum speed and minimum speed can be changed by
VR1 and VR3 respectively.

When another analog speed command power supply exists, the
circuit should be as shown to the right.

3.4.3 Output interface

e

@

External contact output circuit
Spindle failure output signal {(FA, FC)

it is recommended that the ratings of external output relay
contact are as follows:

DC 24V  : Less than 0.3A

AC 100V : Less than D.1A

Chattering : Less than § msec.

As a small relay is used, so when connecting the inductive load
for the relay, it is recommended to use a miniature DC relay
together with a flywhee! diode connected in paralle! with the
refay coil.

VR1 :
VR2 :

(VR3:

Max. speed setting
Analog speed setting
{max. speed at +10V)
Min. speed setting)

CON1
ANSE]

32SE?2

3BSES

SEt input impedance: 10 to 20 kQ

AG

4V

when an AC retay must be used, connect it together with CR surge absorber connected in

parallel with the relay coil.

When a tamp is connected, its inrush current should be restricted to 1A by using a resistor.

Open emitter output circuit

SGJ-CA (CON1) Output transistor ratings:
Up-to-speed {US) M54630P Transistor array
Zero speed (ZS) Permissible voltage: Max. DC24V
Aux. output 1 (OUT3) Permissible current: Max. 50mA (per 1 output)

Aux. output 2 (OUT4)

Aux. output 3 (QUTS)
SGJ-DA (CONCA)

Aux. output 4 (OUTE)

PAU (+2V)

©}

é (COM)
RG

321 CON1, CONCA
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{3) Open collector cuiput circuit

SGJ-CA (CONY)

Up-to-speed (USC) OQutput transistor rating:

Zero speed (Z5C) M54523P Transistor amray

Aux. output 1 (OUT3C) Permissible voltage: Max. DC24V

Aux. output 2 (OUT4C) Permissible current: Max. SOMA {per 1 output)

Auwx. output 3 (OUTSC)

P24 (+24 V) P24 (+24 V)

T X

RG

CONI CON1

Note) When a direct current relay is used externally, connect the flywheel diode in paralle
with the coil. : .

3-22
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INSTALLATION

4. Installation

4.1 Installation of the Analog Speed Command and Digital I/O Type

FR-SGJ-2-TK-A

Power supply

FR-SGJ-2-'K-AR
Fig. 2

SGJ-CA

Fig. 1
+ 9
HResistor
unit SGJ-CaA
_4._ _| +5GJ-0R +
x]
t £
3\\\ :
:Z_CUHC
S CON) . coNg
+ Al T2 4
11J
. 8GJ-CA
Connoction of CON1, 2
CONI CONZ2 SGUCA card
TR S CON|I_ Canz
. ANEREIT
.. J
Sequential
cireuit
Main circuit
e ——
_L_l AC spindle motor
= \

Fas¥

L] =1

i

{Note) Fig. 2, 3 show the wiring for use of option card(s).
Fig. 1 shows the standard wiring {the controller is not equipped with cption card).

BFE-5GJ-2-71K-AD

Fig. 3

SGI-CA

+ SGJ~DA Tt
-
=
o
o

CONEA

CON ax
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4.2 Installation of the Bus-Line Connection type

FR-SGJ-2-I:K-B FB-§GJ-2-TIK-BR
Fig. 1 Fig. 2
- *
Raesistor SGJ-CB
unit \
$GJ-0OR
EEERL
e 1| b | COXNB
COXAA

con

conl

sSGi-C8

Busdine Connection of CON1, 2
connection >
SGICB card
& MEREREERR CONI CON?
] a 1F11 IR
({1 )
Sequential
clreult
Power supply

]‘ L AC spindie motor
—«@—- ACB B

il
-
!

{Note) Fig. 2 shows the wiring for use of option card(s).
Fig. 1 shows the standard wiring (the controfler is not equipped with option card).

4-2
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5. Connection

5.1 Analog Speed Command and Digital I/O Type

5.1.1 Baslc wiring

| Controt ¥O signal |

Analog speed command
voltage input

Machine *ready” input
*Fwd. run® command input

Aux. input 5

Up-to-speed output
signal

Zero-speed output signal

Aux, output 1

Aux, output 2

Aux. output 3

Spead meter
Load meter

Spindie taiture

.

' Reslistor
Resistor
thermoswitch
TB2 N ' Resistor fan
ACB|TBI] PCAB Tetl. |
; y y
| M
% W \gr\ 1 Motor
E TYPE MS 1 ;BU —
GROUNDE | FREGI21KA MS 2 EVEAY | Motor fan
(Control card SGJ-CA) \102 1
LT I Y l
3 I“ll Moter bulltdn
182 pereted PLG| encoder
14 1
158N = ,
{5 R !
plll :
r DHS |
15V AG i;___l__o?_] r
OHS 2 , thermoswitch
LKD ICON 1 6800 [ |
e 20
i) -
ZKQ . a2
3 q
AG
[ . i
B @ 45
Qe o 46
e £ 05
O — g 17
O—'—"—“"——irﬂ
o——— 47
‘“"‘"‘“SJ
________ —]:Eé‘i |5 uV
i{Note) Retoer to
i page 3-15. Efg o
L -------- 3 - .
T2 % RG
MA X._€0mA CON |
6 - MAX.50mA Up-to-speed output
O TM 2V Open ¥ signal
1 _ _3’ collector 27’!’ Zoro-speed output signal
C 73:: Open 28» Aux. cutput 1
Q $® emitter 154" Aux. output 2
O 2 159 Aux, output 3
< 10
i"-’ ¥ re r gi’W"
CMA X.10v} \ RG
—O——]':z
19,2 3__\5
--—J:n |y,
— 2 LT

output signal

5-1
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5.1.2 Analog speed command and digital 1/0/ )
With oriented function (Option SGJ-OR card used) FR-SGJ-2- "IK-AR
The wiring shown below is added to the basic wiring.

(1) Magnesensor oriented (1 point) specification
(with motor speed feedback output ... for spindie speed display and sync. feed signal)

- Speed display/
_______________ CONAA sync. feed signal
T
Option card 6 v
*SGJ-OR" " { i > > To NC
[ ," (A, B and Z phases)
gg 1 I — Number of pulses Is
S 32 256/ (reduction ratio)
X o coxBiMagnesensor detect signaj°' 512 {reduction ratio).
F_ Magnet
sp B p—pms e o
P 123 I § \
w82 1y =
t‘gﬁ 10 E Sensor
1L ===
44— LSC 7 - indle
v ® Detector Sp
AG Magnesensor
() Encoder oriented specification (4096 points)/index function
CONB Oriented encoder
_______________ detect signal
T s o
05 4 {Note) Reter 10
Option card e 58d g OO0 3-20.
- B me g o—-
SGJ-OR W f i
Driented posi- A 18 '].- 5
on commancd\ ;’; ll; £ N 1024P/rcy
5L ¢ 13 124 2o ¢
b—k |5 11 14 i
———¢ 17 1M L3 3F =
18 oo e %20 P Speed display/
o ——& 19 C8H % | cosa _
o 20 [TH PH 5.5 IR sync. feed signal
¢ 7 ogH o L2 >
;3 ke 0 oIs f
(LSBY o——=_ 3 pay ] T f ==t To NC
wirdutmree O R 08 }3 7 {1024 Pjrev.
e
{ )m'::wg H i L B 14 $-t= N E— A, B and Z phases)
------ ¥ 8 Ch3 ® B
1.9 “g ¥ e % 2 |

{(3) Z-phase motor buiit-in encoder oriented specification (4096 points)/index function

Motor detector signal

" : Option card
s .
35‘:?3}:5':3“2 "SGJ-OR coa Speed display/
51 5. 6 = S syne. feed signal
ENCE 15 12H P3It S aim
s S 16 114 OH lG- » >
oy 17 1N 3_.4 3 > f
o——-—t 13 0% 0 1:; . To NG
o 10 0K 08 111 ==°'P,
O 20 O7H EE l‘g e > (256 I'B'd\f.z .
S &% 015 ot A, B and Z phases)
S—— 1ol T S {512 Prrev.
(SB35 5 o3 T A A, B and Z phases)
______ & o
{Note) Refer © 7 0Ll
L page 37% 14 P21
------ « 5 LIS W
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5.1.3 Digital speed command and digital /O

(1) Basic wiring (option card SGJ-DA is used)

FR-8GJ-2- {IK-AD

o Resistor unit
e |
RZ . 1: Resistor
2 Resistor
AC 1 thermoswitch
Power supply TB? Fﬁj Resistor fan
R u
2 G v v.{ M
T w LA i
i
B
1 o %
GROUND ™= “F;immﬂ S EV{FAN | Motor fan
{Contral card SGJ-CA) CO:‘LZ !
- lé; ] 1l | '
- 1 Moator bulltin
- |18 —1 1
| 149 £ PLG | ancoder
w159
ok e i
w |204t
Control VO signal N M| as OHSt | Motor
13V -] 24 thermoswitch
OHS 2 !
1k CONI 6800 -
Analog speed command e 20}
voltage input ~ .{;3; o — CONL
. 3 . 50 l
L = 333 wef gpMAXMA _ 0 i cneed output signal
AG colllacmor we | 2T Zero-spaed output signal
Machine ‘ready” input —gco—— ¢ 7] “r1} 98P —eme———— Aux. input 1
*Fwd. run® command input ¢+—oo——w—— gqs - e
“Rev. nun® command input $—o fue————— g6} € I Aux. input 2
Awx. input 1 e D ¢ 25| s |63 Aux. Input 3
Aux. Input 2 +—oro——— }xn . 10|
Aux. Input 3 o o————— &2~ - g” oM
Aux. input 4 D —— T RG
Aux. input 5 o o————— &48‘ -
6. 5| - AV
e - ———— e 2 | 5 j
| (Note) Rlefer to | 2
] prga 315 1 13
|V _—
I %RG
Up-to-speed output __ 14 x.eomal | ?gﬂGmed_
signal v
Zero-speed output signal A )———— «34 - E CON3
Aux.outpaty O—— (‘3“ “ {open R12{12 % +—e—0o— Digital speed
Aux. output 2 ~(O—— «as ~b ] mitter Rl | 11 $ ~———5>—1 command
R19} 10%» ——e————o
Aare. output 3 »—O——-— (c21 - 209} 9» ——— 5™
“ RO8] 8 i ——————menl§™ 00—
l0 134 % RG [lir] i S "S-
Max.iov | 2 ROG| 6 oo
‘Speed meter 1| - 03] 5 D ~mvmsmee——3 ™ O—o
{ Ro4| 4% ——e——G o
Load meter = —— €|~ RO3} 32— S0
— l —h 24V 1gro2] 2» ———
19. 70 Y ac kot 1> ——bo—
PAU[I3D —— e =
Spindle fallure  —————— K] = ces| 195  (Note} Rafer to :
output signal k|- 1 1gy — —— P29 318
! 20
RG
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5.1.4 Digital speed command and digital 1/O
with oriented function (Option SGJ-DA card used)
The wiring shown below is added to the basic wiring. FR-8GJ-2- (JIK-AD

(1) Magnesensor oriented specification (1 point)
{with motor speed feedback output ... for spindle speed display and sync. feed signal)

Speod display/
4 J CONAA

_______________ sync. feed signal
P3H 5.6 funz ) .
v i S
ErgY > &> ToNC
® 13 + (A, B and Z phases)
e 1 —— Number of puises is
— % 202 256/{reduction ratio)
K X gy| Magnesensor detect or 512 (reduction ratio).
’ siginal s Magnst
— Pe BT \
w §2 1 A b
WSC 10 2 ) E Sensor
53 ) e ——
— B0 1) Spindle
y Detector ‘
AG Magnesensar
(2) Encoder orignted specification (4096 points)/index function
- CONB Criented encoder
—————————— -t > detect signal
Tgs % (Note) Refer 1o
Option card O P gt
“SGJ-DA" o 1.2% 1 "|‘I=
Oriented posh PA lg f X
tion command PA l| 5 % N | 1024p/rey
CONCA 15 PE ] c "
5 124 = 19 A B
& 16 114 oy f R
- % oo SS'CE BT o P8 d display/
2 CONAA peed display,
o——=« 19 03H [ l b :
o——— 20 Q7H PIH 5.6 — - syne. feed signal
— 00 o 1.2 ;
4 43 3.31‘}1 o8 }’ To NC
i ~« § oo —T o8 lré 'E ,': (10247 Pirev.
- 014 08 > ] d Z phases|
L pa'g'g&a? H P34 o 4 P A Band Zpl )
I 1.9 1] % DG PE |

(3) Z-phase motor built-in encoder oriented specification (4086 points)/index function

_________________ Motor detector signal
Option card
Oriented posi- *5GJ-DA Speed display/
fion command Cnaa syne. feed signa!
‘ = p3H 5.8
o, CONCY 153 12H nﬁ i
G 16 Tt ( i d
o—% 17 10l oL} 17 o
o—— 13 MY i 18 7 7 ———mre———er> To NC
Com— .l,q sl 08 19 w11 {256 Pirev.
R R TR E &1 e A, B and Z phases)
o 3 0ol g Breod (512 Prrev.
WSHESEET—¢ 5 3 prr (L A B and Z phases)
o —— B2
e~~~ 5 g1y

Refer 10 "
[} g © 11020
L_pig_a._ —— % S w

| LY RG
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5.1.5 Digital speed command and digital /O
With the additional auxiliary input cutput (Option SGJ-DA card used) FR-SGJ-2- {TK-AD

The wiring shown below is added to the basic wiring.

’ N
Option card
"SGJ-DA
CONCA
AKX INPUL § om0 Bt ]2 IN® (Note)
Aux. Input 7 ——o""0———& 11 IN 10
CONCA
Aux. input 8 < 10 IN11 QUTE 13 > Aux, cutput 4
—————— < 14 P24 RG 1.9
|
{Nate) Reter to j g‘ '
: pagoa-mé 8 CES .
—_—————— < 1.9 RG —%

(Note) The auxiliary output 4 with the SGJ-DA card is open emitter output, and open collector

output will not be possible,
Refer to page 3-21 for output interfaces.
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5.2 Bus-Line Connection Type
521 Bus-line connection to M300, M3/L3

{1) Basic wiring

=

Resistor
ALl
2 ol | Resistor
thermoswitch
Power supply TR2 Resistor fan
U
v “;;, M ). Motor
w 3
TYPE Ms 14 ELFA'N Motor fan
GROUND™= o S MS 2 _
{Control card SGJ-CB) b= “‘Bi 'g
ol P 1 o
- 'gﬂn" —n ! Motor builtin
Y iniaialnd PL encoder
gl P4 | B |
o | 16— i
w {17 I E
et
w 2D
J QHS 1 Motor
AG | Ll og o X thermoswitch
HS?2
_.d
£x14 l
_____ ’c
g2 -‘
To CN1B of last l. INTER BUS
axis MR-S servo l
amplifier.
' VO signal assignment
| (M300 series interface)
= %0 CNC]| M310 | over
------ L——J M320
ICable ctampi L el | Signal $1
}(do not fail | ':<: 2_‘ SBN yzs0 | Y200
Llouse) _ | l SR ¥251 | Y201 |
i Torque control L Y252 Y2D2
End resistors ‘ (= Torque control H y253 | Y203
Fwd. index Y254 Y2D4
[ Rev. index yos5 | Y2D5
e —2 50~ ORC Y256 Y2056
S-analog command
0“%3}:: command | Rys9 | Ri49
Controt VO signal CONI -2oSiton
mﬁine “ready” g—ﬁ(a' alp2a v
Br———& 3 [SET) Load datect XiC1 X241
iEr:gz{Qency stop . c____%) — & |EVG Speed-_. detect X1G2 ok |
[al¢ er 1o
{Note| Pt a6, 7.81 % W Azlsarm ON x1§ X243
. X1 X244
RG
us XICS X245
ORA Xics X226

5-6
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5.2.2 Bus-line connection to M300, M3/L3
With high speed synchronous tap and orient functions (Option SGJ-OR card used)
The following wiring is added to the basic wiring. FR-SGJ-2- {K-BR

(1) Motor built-in encoder high speed sync. TAP/magnesensor oriented speciﬁcatioh {1 point)

Option card ] Speed display/
~SGHORT Ll sync. feed signal
P 5.6 "'i"';'
g BT
04 17 T > To NC
g :: E_: ] (A, B and Z phases)
o 4 ¥t Number of pulses is
o 15 o= 256/{recuction ratic)
% 2 or 512 {reduction mtio).
w
oot Magrwsensor detect signal Magriot
PS8 —fF——T}C
i e e £ \
g g.— 1 3 | |:]
L5A 10 f F Sensor
L3C 1t ¥ E
1 i "

I’ Magnesensor

§ .
i

(&) Encoder high speed sync. TAP oriented specification (4096 points)/index function

SGIOR ¢ 2 Orientad encoder
i'gs 12 o detoct signal
PSH 5.6 - = rl Note) Pater
W 23— £ pags 3:20.
BB 4 N 1024p/rev
(I c
M1 et
§ s ¥ I i
15 B
% 2
%
Spoed display/
CONAL sync. feed signal
PSR A.5.5 -T2
o 12391
o 16
R e o> To NC
g (e (1024 Pfrev.
i lS-'...:l-. A 8 and Z phasos)
-

!

(3} Z-phase motor buift-in encoder high speed sync. TAP muitipoint oriented specification/index

function
C.)ption card ﬁ CONAA Speed display/
SGS-OR PS5l 5§ mio sync. feed signal
o 23—t
04 16 v .
04 17 ‘:r- I m——m———> To NC
a8 Brrio (256 Pirev.
€ 1 f : A, B and Z phases)
€ 15 Sy {512 Pjrev.
o = A, B and Z phases)

5-7
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5.3 Cables and Breakers used in Main Circuit

Power cable, motor cable and breaker (ACB) used in the main circuit should be selected from the
list shown below.

Controller | FR-SGJ-2- FR-SGJ-2- FR-SGJ-2- FR-SGJ-2- FR-S5GJ-2- FR-SGJ-2-
Application 0.75k 1.5k 22k 37k 55k 7.5k
Power cable (R,S,T.E) v2sQ V3550 NV3.58Q V3.550 V3.55Q NBsSQ
Motor cable (UV.W.E) V2sQ V3.550Q MAESQ NV3.58Q V3.55Q N5.58Q
Rasistor unit {R1,R2,E) V3.580 N3.550Q N3.55Q N3.550 V3580 M3.550Q
Modet NFIOCBIP10A0Y | NFIOCBIPIEADT | NFIOCBIPZOADT | NFIOCBAP30A0T | NFSOCSIP40ADT | NFSOCSOPsoam |
Breaker (ACB) | moire Ag. 531 Fig. 5.3-1 Fg. 5.3-1 Fig. 5.3-1 Fig. 5.32 Fig. 5.3-2

b H

rating).
2
-3

<3

S99
e

3-circult

Mounting hole

130

=l
& 4y
wal
iy
-
-
)

MS x 0.8 .5 Breaker
screw - P
—— i
B =6
z o in I
b !
H=d |
28h 10 4 x 0.7 screw.
3 = - ‘ of 5 hole
BT 3-circult
Mounting hole
Fig. 5.3-1
" M5x08
screw 24 Breaker
Vo
a A ! ‘ g =
]
—_ -H&J' l !
S M4 x (.7 screw
L 68 3circuit or a5 hole

e
HE

Fig. 5.3-2

5-8

Maunting hole

The power cable shoulkd be that rated for ambient temperature of 30°C, and meat the power capacity {30 (15) min. load

The motor cable should be that rated for ambient temperature of 30°C, and mest the continuous-rated load current.

The cables should be determined, with the amblent temperature, cable matesials and wiring conditions taken into
consideration,
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5.4 Control Circuit Cables

5.4.1 Connectors

(1) Motor detector signal (motor side) pin arrangement
For connector of motor detector cable side (AMP-350720-1), use the furnished one {accessory).

3 2 1 Crimping tool
PB RA PA (723705-1)

6 AG or 4

N15C. Pz RB
9 8 7
COM | PiIsC

(2) Outside dimensions of controller connectors
The connectors on the controller cable side are to be prepared by user.
Manufacturer: HONDA TSUSHIN

g m- Case outside
Model ¢ MBR-{ 1L} dimensions
Dimensions Unit: mm “’I
Circuits | Model | A B C | D | E '
50 ImAsoL|&7e | 18 | 4as ]| 16 |ras)
20 |MR-20L1393 | 18 | 398 | 11 [@4g)
(8) Connector CON1 pin arrangement © MR-IILE
. HONDA
CONY ,
MR-20LM Input/output signals (SGJ-CB card)

20 19 18 | 17 16 15 14

13 | 12 | 11 10 | & 8
RG
7 ) 5 4 3 2 1
RG | EMG | SET |[P24 | P24

CON1 .
MR-50LF Input/foutput signals (SGJ-CA card)

50 4% | 48 47 46 | 45 4 43 | 42§ 4 40 | 39 38 3t | 86 3HB | 34133
IN8 | IN7 ] SRI | SRN OUT4 | OUT3 | 25| US
32 31| 30 | 29 28 | 27 | 26 | 25 | 24 | 23 22 21 20 18
SE2 | SEL | SES | P15A J0UT3C | 2ZSC | P24 | IN4 | ING | CES RG JOUTS | MOG MOG
18 17 16 15 14 13 J12|11] 10 9 8 7 6 5 4 3 2 1
INS  PUTSC DUT4C RG [FCyFA| RG |USC | P24 {SET | P24 MoZ | MOL

58
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(4) Connector CONZ pin arrangement

CON2 Motor detector signal
MR-20LF Motor thermoeswitch signal

20 19 18 | 17 { 18 15 14
85 PZ | RB | PB RA | PA
13 12 11 10 9 8
P15C © | COM
7 6 5 4 3 2 1
N15C OHSI | OHS2 | AG

(8) Connector CN1A, CN1B pin arangement
Connector for bus-line connection
Cable specification

N N
1 ST T e s \
2 - XX —t ]
O ' xx Tt o
e T 4
28 —X ., %
4 PG -
v XX T I
33 —— — 3g
3;9___|_X>L_r_q.___.,3|
1
K e o T ox
3 : 8
3 o B
s < T —
10 . +—+—toi0
3o G o s
oL —XX 1 — ¢ 1
12 — 1012
37 1 —CC o %
t3o i 1 = $ 1 <13
38 omfr—d H—ton
%g 1! po'd L1 ﬁ';’;
15 ot —+ 15
o
e —e———
- H —to
pe e el
43,._'_!._)0(__.!_‘._L-a43
18 1 - 19
44 o= 044
20 I 1 ‘220
45 o~f—+ XX [y 45
Ao
I 12
- D+ G M Y
3 + t b=}
e s g mam
490 XX } [ 49
25 T ;\ m | I 025
50 04— T T %0
-~ 7

= T ~ X, Metaliic shell

Cable clamps in shell

5-10



Chapter 5§ CONNECTION

(8) Option card SGJ-OR connector pin arrangement

FR-8GJ-2- IK- IR

CONB Magnesensor detect signal/oriented
MR-20LF encoder detect signal

20 19 18 17 16 15 14
0 | PB | PB | PA | PA | 5T | sC

13 12 11 10 9 8

PI5B| OH |LSC |LSA |MSC | MSA
7 ] 5 4 3 2 i
OG {PoH [P5H {105 | P5 | OH | CH

CONAA . .

MR-20LF Speed display/sync. feed signal

20 19 18 17 16 15 14
0G )] 0B DA oA |.OC | o

13112 | 11)|1w)| 9. |8
T 6 5 4 3 2 1
PSH 1 PsH OH | OH

CONC . -

MR-20LM Oriented position command
14 15 16 17 18 18 | 20
P24 | 128 |11H |1OH [ C9H | 08H | OVH

8 g 10 1n 12 13

CES | RG

1 2 3 4 5 6 7
RG [06H {OSH [O4H |OQ3H ] O2H |OLH
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{7} Option card SGJ-DA connector pin arrangement

FR-8SGJ-2- {_1K-AD
CONS Magnesensor detect signal (usually CONE is used)
MR-20LF Digital speed command

20 19 18 17 16 15 14
RG | CES | RG
13 12 11 10 9 -8
P24 (R12 [R11 |R10 {ROS | ROB
7 6 5 4 3 2 1
RO7 | ROG [ROS | RO4 | RO3 [ROZ [RO1

CONB Magnesensor detect signal/oriented encoder detect
MR-20LF signal

20 1 19 | 18} 17| 16 ] 15 | 14
oG | PBE | PB | PA | PA | §C | SC
13412 |11 )30} 9 8
| P15B1{ OH |LSC |LSA |MSC |MsA

7 8 5 4 3 2 1
OG |PSH [PSH |10S | PS5 | OH | oH

CONAA _ _
MRooLg SPeed display/sync. feed signat

20 | 19 | 18 | 17 | 16 | 15 | 14
0G | OB | OB | DA | oo | OC | oC
131211 )10 9| 8

7 ] 5 4 3 2 1
PSH | PSH Oh | OH

CONCA Oriented position command/aux, IO signal
MR-20LM

14 15 16 17 18 i3 | 20
P24 |12H [ iIH |10H {OSH | O8H | O7H
8 9 10 11 12 13
CES RG | IN11 | IN1O| IN9 | OUTE

RG |06H [OSH |04H | 03H | 02§ | OIH

812
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5.4.2 Control circuit cable list

Unit Unit
Apphica-
Sion Symbol Part mode! Cable assemnbly Part
Manufacturer | =P Manufactuner
Controlier Vinyt cabtyre cable 2 sq., Motor (lead terminal)
Solderess 2-circult, except for one shown below Solderiess terminal
terminal 2504
2504 2 pcs.
Motor 2 pes. Not {3 pes.) Not
cooling ™1 (3 pecs. sup- &‘ _}9 sup-
fan plied o plied
Controlier Vinyl cable 0.3 sq., 20-circuit Signal inputioutput
MR-20LM -
CON1 Max. dia. 16 mm
YO signal | (SGJ-LB Net | 'i | —
card) sup- —
plied
HONDA : -
Cable length Is to be less than 7 m.
Controlier Shislded vinyl cable 0.2 sq., S0-circuit Signal input/output
MR-50LF .
CON1 Max. dia. 11 mm
IO signal | (SGJ-CA Not I =
card) sup- -
plied
HONDA -
Cable length s to be less than 7 m.
Controller 5 twisted pair shield cable 0.3 sq. Motor (connector)
Motor {lead terminal)
Motor Connector
detector MR-20LF : Max. dia. 11 mn AMP-350720-1
signal/ D Pin
motor Not | X D AMP-350689-1 [0
thermo- CON2 sup- acces-
switch plied sories
signal HONDA - NIPPON AMP
Cable length Is 10 be less than 20 m.

513
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Applica- Unit Unit
tion Symbol | part model Cable assembly Pant
Manufacturer sy Manufacturer
Controller 3 twisted pair cable 0.3 sq. Magnesensor amplifier
Attach-
Orienta- MR-20LF Max. dia. 11 mm TRC116-12A10- {edto
tion mag- Not R 7F10.5 mag-
nesensor | CONB sup- I L l a:l nesen-
detect plied Ssor
signal ampli-
HONDA TAJMI fier
Cable length is to be less than 20 m.
Controller 4 shielded, twisted pair cable 0.3 sq. Encoder
Orlenta- MR-20LF Max. dia. 11 mm MS3106A20-295
/_———
tion I ‘:, E& Attach-
encoder CONB Mot ed to
detect sup- en-
signal plied coder
HONDA CANNON
Cable length is to be less than 20 m.
Controller 4 shislded, twisted pair cabla 0.3 sq. Signal input
Speed MR-20LF Max. dia. 11 mm _
display/
sync. feed | CONAA Not
signal sup- I I = -
plied
HONDA -
Cable length is to be less than 20 m.
Controiller Vinyl cabie 0.3 sq., 20-circuit Signal cutput
Oriented MR-20LM ) -
position CONC Max, dia. 11 mm
z
command Not D =
sup-
plied
HONDA -
Cable length is 10 be less than 7 m.
Controller Vinyl cable 0.3 sq., 20-circuit Signal output
Aux, in- Max. dia. 11 mm
put/output MR-20LM -
signal/
oriented CONCA Not I I =
position sup- -
comenand plied
HONDA -_
Cable length is 1o be less than 7 m.
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Applica-
on Symbol [T 5o model Cable assembly Part
Manufacturer | ~PFY Manufacturer
3 shielded, twisted pair cable 0.3 sq. Magnesensor
Controller (magnesensor) amplifier
Vinyl cable 0.3 sq,, 12-circuit (command) Cigital speed
Dlgei;zl reference
sp -
command ) Max. dia. 11 mm :2?\:;5
forienta- | CONs | MR20LF VAR 7F Attach-
i g:l 10.5 ed to
magne. Not - mag-
sensor sup- n .
:i;h::‘t piled TASIMI oor
HONDA ampli-
Cable length is to be less than 20 m. fler
Controller - Servo Lengt: L
amp. - CNC
-]
Bus- Not
linkage to CN1A CAM11 sup-
" N By
M300, M3/ | (CNtB) plied
L3 {pro-
vided 1o [-]
on
CNG
MITSUBISHI side) 2 50 25
Controller
End resis- 14 16
tor for Not [——-[ t 4
bus- CAELE END | sup- L
linkage to | CN1B plied o o
M30a, M3/ {pro- 2
L3 {ta be vided
connected on WW
to CN1B) CNC :
MITSUBISHI side) 3M:S0 pin female connector
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Chapter 8 STATUS DISPLAY AND PARAMETER SETTINGS

6. Status Display and Parameter Settings

6.1 FR-SGJ Display

For status display and parameter setting,

When the controller is connected tothe

be set by the NC display unit

.....

the display and switches of the SGJ-CA, CB card are used,

6.1.1 Display and sefting switches (on SGJ-CA, CB card)

1 2

M300, M3/L3 series with bus line, part of the parameters can
for details, refer to 6.2,

“Status display®, *diagnosis®, *alarm®,
‘parameter setting (1) to (8)" and
*debug® can be displayed.

a) There are 12 display modes, namely, "status display",

(1) to (8)" and *debug®.

b) After tuming on the power,

¢} In case of alarm,

€) For display mode sequence and dispiay content, refer to 6,1.2

] 3'—’——4 5 [

00T 0T Te T |

I_...I’ L.. ot . L |

LADDRESSJ L DATA % _”: :
o @

1 2 3 § ]

MODE UP DOWN SET

[COWN] :

Display mode can be
changed.

! Value displayed in AD-

RESS and DATA can be
incremented.
Value displayed in AD-
RESS and DATA can be
decremented,

: Data set for parameter is

stored when this switch is
pressed.

*diagnosis”, "alarm*, "parameter setting

*Speed* is displayed in status mode uniess alarm occurs,

the alarm code is displayed in error alarm mode.
o) Display mode can be changed by pressing [MODE] switch,

6-1

"LED display mode".
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6.1.2 LED display mode

l ’ Cm-nu —W ) g

SPEED COMMAND FOSTTIGN o7 D s
STATUS [~ | SPEED DROOP | T
MOLDE OITTETe ] [ Erd 8] |ECTITH | [ OTT ]

SEQUENCE CONTHOL CONTRGL CORTACL CONTROL CORTROL CONTROL
Pass [ weeut « WPUT 2 ] NPT 3 CUTPLIT 1 OUTPLT 2 CUYPUT 3
Innmoia) flinoona) CLTTerers | | [T | | Fermys)

Display mode change

e "oz

|
|

. DEBUG
DEBUG
Al Jolata]a)
! A : ADDRESS diaplay

d i DATA diaplay LED DISPLAY FUNCTION

- Display mode change, "status display®, *status display*, *diagnosis®, *alarm", "parameter sefting
(1)* can be selected by pressing [MODE | switch.

- Display content can be changed in the same display mode by pressing or | DOWN
switch.
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6.1.3 Display of status mode

The following descriptions are explained in the display of state mode.

Name Symbol Unit Description
Speed - pm Displays the motor speed.
Command speed e Pm Displays command speed in motor.
1ot Displays absolute value of pulses collected in
Position droop E pulse deflection counter.
Load ' % The load state is displayed with the 30 minute

rated output at 100%.

Speed command
input

HEX The speed command value (HEX) data
received from the NC is displayed.

6.1.4 Diagnosis display mode
In the diagnosis display mode, the description of the sequence, external signal, waming No.,
parameter error No. and alarm No. is displayed.

(1) Sequence
Name Display Description
=18l Talal | Means the preparation is
311 et Y completed.
Sequence
[~ Ta[FIF] Means the preparation is not
e TR TR — completed.
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(2} Extemal signal

These have the following meanings in response to the displayed bit, and the input/output signal
can be confirmed.

CT™1 crmz CIM3 ST51 STS2 STS3
Name {1t e ) | - —t_ P
! i anf LI | Lt U
ADD ADD ADD ADD ADD ADD
fnputsignal) | (nputsignal) | (oputsignal) | (Outputsignal) | (Outputsignal) { (Output signal)
F
E
Gear selection
D CI.
Gear selection
C
B
A
SYNC Reverse run
9 | Spindle synchro-
nized
-.g' TAP PCHG Parameter being | Forward run
8 | Tapping Parameter changed
E change
. DFIN Torque limit
gl 7 Data set
_ﬁ- completed
a
-ORC Inposition OFIN
& | Orientatlon Orientation
command compieted
Raverse run Z-phase passad | UTS
5 index Up-to-speed
4 Forward run N.RST zs5
index NC reset Zero speed
L2 Alarm ALM
3 Torque limit H Alarm
2 TL Emergency stop { SD Gate ON
Torgque limit L Speed detect
4 SR SVON RDY Servo ON cD Contact 2 ON
Reverse run Servo ON External ready Current detect
SRN RDY EMG Ready ON Spindle synch- Contact 1 ON
0 | Forward run Ready ON Extemnal ronous speed
smergency stop match
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(3) Waming No.

Name Display Description
[ Pl W]
SiLu) L= Parameter efror waming
ADD. DATA
Warning No.
m] n] ‘ !E | 1' Emergency stop, warning
ADD. DATA
{4) Parameter error No.
Name Display Description
Parameter error l‘D | = i | I Dl 5' Parameter error No. display
ND‘ ADD. DATA
(5) Alarm display mode
Alarm No.
Name Display Description
Alarm No. Bl T 1 5] Alarm No. display
ADD. GATA

Alarm display

L)
-
'

{
(

‘—— The alarm number Is displayed.

For details on the ajlarm numbers, refer
1o page 6-26 "Alarm, Warning List".

Alarms that cccur simultaneously will be
displayed as: AL - 1AL - 2AL ~ 3AL.

6-5
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6.1.5 Parameter settings

To specify parameter, set *SET1* and *SET2" (machine ready for operation) to "OFF".

Tum on the power

Select mode

= Mode changes step by
switch is pressed.

successively, display

(1) mode (Fig. 2).

Select address

and/or | DOWN | switches.

address is displayed.

appears.

Data rewrite

switch.

Data set compieted

Unless alarm occurs, speed is displayed in
status display mode by the readout (Fig. 1).

(Ex) When switch is pressed 3 times

Address can be selected by pressing

status display mode (Fig. 1) to parameter

When address is selectad, the data at that

J
T Ao DATA
SPEED display
Fig. 1
step when E—
AR
L
modse changes from h 0D ~ ™
Fig. 2
(]
R
ADD DATA
. Fig. 3

(Ex) » When switch is pressed while
display is as shown in Fig. 2, O

To rewrite previously set data, press I@ switch.
When the switch is pressed, LEDs ADD Hickers indicating that data can be rewritten.

Set desired data by pressing and/for switches.

Value ¢an be incremented by pressing switch, and decremented by pressing

Value changes continuously while switch is held down.
When switch is pressed again, newly set data is stored.
After the switch is pressed, LEDs ADD light continuously.

Another one touch of switch causes display of O (Fig. 3).
When | DOWN | switch is pressed while display is as shown in Fig. 3, i appears.
Another one touch of switch causes display of U (Fig. 2).

- Press switch and reset the FR-SGJ {or turn oif and then on the power).

Now data setting has been completed.
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6.1.6 Parameter list

#

Pararneter

Description

Setting range (untt)

(13}

NOX

Motor type

bit0=0 Standard
=1 Set range constant output valld
bit1=0 Standard
=1 Special motor constant (E2ROM)
bi2=0 Standard
=1 Base slide valid
{When the motor constant is standard, select with MSL.)

Hexadecimal notation

Motor salection

< 266PLG>
1 = SJFNO.75A {10000 rpm}
2 = SIN1.SA {10000 rpm)
3 = SHN22X (10000 pm)
4 = S-N2.2A (10000 rpm}
5 = SJ-N37A (10000 rpm)
6 = SJ-N58AP (10000 rpm)
7 = SJ-N5.5A (8000 rpm)
8 = SJN7.5A (8000 rpm)

<128PLG>
17 = (Spare)
18 = (Spare}
19 = SJJ22X (10000 rpm)
20 = SJaJ22A (10000 rpm)
21 = SRI3.7A (10000 rpm}
22 = {Spare)
23 = SkJ5.5A (8000 rpm)
24 = SJJ7.5A (8000 rpm)

| * The SJ-J motor can be selected also.

PLG

Position loop
encoder type

Setting is made for number of encoder pulses.
0: 1024 pulses {sncoder odentation, sync. TAP)

Decimal notation’

MOD

External
Intesface mode
selection

Setting depends on imterface with NC.
0: Digital YO (CON1 signal Is used for aperation)
2 Busdine connection to M300

Dacimal notation

DSR

Digital speed
command type

Type of digital speed command inptt is selectad.
This parameter s vailid when MOD (#04) is set “0".
0: 12-bit binary
1: Signed 12-bit binary
2: BCD (2-digit)
3: BCD (3-digit)

Decimal notation

MON

OQutput monitor
selection

The details of the load meter cutput (CONT MJ2 output}
are set.

C: Load meter

2: Load meter {with primary delay filter)

Decimal notation

07

Not used. Set "0".

Not used. Set *0*.

Not used. Set "0".

Not used. Set "0~

6-7
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+ Parameter Description Setting range (unit)
oB VOP Speed com- When analog speed command 18 used, offset value Is sot. Signed decimal notation
mand ofiset —599 .. +999
adjustment Standard setting: 0
oc VON Spoed Set 0" —089<s =< +999
command
ciemp value
QD VGP Spead Gain {or speed command is set Decimal notation
command gain | Actual speed command is product obtained by multiplyig 0 ... 1150
adjustment speed command from exteraal signal source by this
setting (1 multiplier = 1000).
Standard setling: 1000
QE Not used. Set "0".
oF CSN2 | 2nd cushlon Set "0", Decimal notation
(stow-start)
time constant
10 DTYP | Datatype Whether data of parametars #11 ... #20 are valid or Decimal notation
invalid depends on this setting.
0: Inyvalid
1: valid
When "1" is selacted, data set for parameters #11 .. #20
become valid for input signal to connector CONC of SGJ-
OR carg.
1 0701 Data 1 Thase data are valid when "1* is set for ##10 parameter Decimal notation
12 D102 Daia 2 {data type).
13 DTO3 Data 3 Speed command selected by speed select signal is set for
14 D104 Data 4 each data.
15 DTOS Data 5 Data is set in terms of motor speed within the range up to
16 D106 Data 6 the motor rnaximum speed set by #31 TSP.
17 DTO7 Data 7
18 oTo8 Data 8
19 DTO9 Data 9
1A D110 Data 10
1B DT11 Data 11
1C DT12 Data 12
10 DT13 Not used. Set 0",
1E DT14 Not used. Set "0".
1F DTi5 Not used. Set 0"
20 Not used, Set"0".

6-8
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P

&+ Parameter Deacription Setling range {unit)

21 PG1 | Magnesen- The larger the setling, sherter tirne taken for orlentation, 0 .~ 360
sor oriented | and the higher is the servo stiffneas. {1/10 rad/s}
position loop | Larger setting, however, may cause more intense vibration
gain overshoot.

Standard setting: See Appendix table 1.

22 | PG2 { Encoder Sarne as above 0. 360
orlented (1/10 rad/s}
position loop
galn Standard setting: See Appendix table 1.

23 | PGC | Sync. TAP Spindle position loop gain in sync, TAP ia set. 1~-512
position loop {1/4 rad/s)
gain Standard setting: 40 | For NC display parameter,

(NC displey standard setting: 10.00} 0.25 . 128.00 (rad/s)

24 | ZRZ | Criented in- | Positioning range within which "orientation complate® Encoder Magne-
position signal is output is set. code sensor
range

Standard setting: 16 1 .. 5760 1 .. 512
{NC display standard setting: 1.00) | (¥/16deg) | (1/16 deg.)
For parameter on NC
display
0359 deg. ' 0 - 39 deg.
251 OsP Not used. Set "0~
26 | CSP | Creep speed | Time taken for orientation is reduced by increasing this 1 A~ 1000
setting.
Standard setting: See Appendix table 1.

27 | PST | Position shift ] Oriented stop position is set. Encoder Magne-

Encoder: Stop position is set within 360 deg. with Sensor

increment of 350/4096.

Magnesensor: Stop position is set within range from —5 0 "'(:ﬁ s) (m
dag. to +5 deg. with increment 10/1024 (2048 deg.)
for 0 deg.). "

Standard setting: 2048

28 | BRC Not used. Set "0".

23 | PGT | Position When combining the synchronous spindie function and 1 .. 512 (1/4 md/s}
loop gain synchronous tap function set the position loop gain for The NG display parameters
during during synchronous tapping. will be 0.25 . 128.00
synchro- Here the PGC will become invalid. (rad/s)
nous tap

Standard setting: 40
(NC display standard setting: 10.00)

2A ] PGES | Pesition Set the position loop gain for the spincila during 1 .. 512 (1/4 radfs)
loop gain synchronous spindle. The NC display parameters
during : will be 0.25 . 128.00
synchronous Standard setting: 40 {rad/s)
spindle (NC display standard setting: 10.00)

Continued on the next page.

Parameters marked with * are set on the NG side when the controller is connected ta M300, M3/L3 series with
bus line.
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Parameter

Descsipti

Setting range {unit)

*1 28| CATS

control
selection

Synchronous | During synchronous spindle or when the synchronous
tap, synchro- | spindie function and synchronous tap function are used
nous spindle | together, set the control methed for the synchronous tap.

Here the ORS2 position loop related parameters wil
bacome invalid.

FIE[B]clelAlo|e]r s al=]1
For synch il

-]

!

Firon
ox

axcits
ORTS valld

3 g
%Eg b

st

—_—
L
—f

O (+) direction O Mavable excitation
1; {—) dirsction 1: Strong excitaton

0: {+) direction
1: {—)} direction

divection ©: OATS invalld
?::)N; ' 1: CRTS vaiid

- (The setting for ORS2
o Closs astting Is used.)

1: Semi-closs

0: Movabie excitation
1: Strong excitation

* Bits 0, 9, A, E are used for both the synchroncus tap and
synchronous spindle.

Hexadecimat notation

Not used. Set 0"

Not used. Set "0".

Not used. Set "Q".

Parameters
bus line.

Continued on the noxt page.

marked with * are set on the NC side when the controlier is connected to M300, M3/L3 series with

Appendix table 1 Parameter standard setting value for ofientation

Application For small load GD® For large load GD°
Parameter (Machining center, etc.) (Lathe, etc.)
PG 100 50
PG2 100 s0
csP 20 8
ORSt 4400 4400
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E Parameter Description Sotting range (unit)
2F | ORS1 | Orient stop . Hexadecimal notation
P FIs[ole]alalelel 1els 421z 1o
b -]
[<]
H
E
Ortent K, Orient % | w T salection
magnification mgnlﬂ:lrnn § {racifs]
2
&
LN | AN r \_]__/
4bit combination 4-bit combination rj-/ 4-it combination
o 08 [magn o 06 o 055
lilr-.ﬁion m Smdh]
1 07 1 07 @ Delay/ 1= A1
x 08 2 08 advance & 1.65
x 08 3 09 1 P 3 22
41 41 4: 275
£ 12 5 12 5 33
s 14 6 14 & 385
718 7 18 Tt 44
8 18 5 B B: 495
o 2 & 2 g: 55
K 22 A 22 A E0S
B: 24 B: 2.4 B: 65
C: 26 C: 28 C: 715
D 28 x 28 o 77
E 3 E 3 E 825
F 32 F: a2 £ 88
Standard setting: Refer to Appendix table 1.
30 | ORS2 | Crient stop Hexadacimal notation
control 2 rlelolclelalslelzlefs|sja]2t1]0 ‘
£ lssis
g g 5 % Ocdem
B = 12 las[E rota.
é‘ g F tion
= a direc-
E] E E ton
2% 3 8|2
\.14' \‘JTJ
o {+) direcion 2:bit combination
1: (=) direction o PRE
- 1: Forward
&(ﬂdlrecb_on 5 feverse
1; (—) divection 3 Prohibit
@ Cicse PRE is the focward/
: Semi-close reverzs command and
same direction wntil
0 Weak excitation -
1: Strong excitation the inst time.
Normal PRE
0: {+) direction
1: (=) direction

Continued on the next page.

Parameters marked with * are set on the NC side when the controller is connected o M300, M3/L3 series with
bus line.
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* Pararmeter Description Setting range (unit)
31 TSP | Mator The maximum speed of motor depends on this setting. 1 ~ 3276 {10 rpmy}
maximum 10 .. 32780 {rpm) for i
speed parareter setting on NC
display
32| ZSP | Zsro speed Speed at which “zero speed” [s output Is set. 1 . 1000 {rpm)
Standard setting: 50
33 | CsN | Acceleration | Time for acceleration to maxdmum speed from zero speed 2 .. 3276 (10 msec)
time is set (invalid for position loop control). 20 ... 32760 {msec) for
conatant parameter setting on NC
Standard setiing: 30 | display
{300 for parameter ssiting on NC display)
34 | SDT | Speed Speed at which "spesd dstect” signal is output is set in 1 ~ 100 (%)
detection tarms of percentage 1o motor maximum speed.
ratio
Standard setting: 10
35 | Tum | Torque imit | Torque Emit is set in terms of parcentage for tarque fimit. 1~ 120 {%)
Standard setting: 10
3s | viP | Speed icop | Proportional gain is set for speed loop. 1 .. 1000 {rad/s)
proportional | The larger the setting (100 . 150), the faster is the
gain response, but the larger is the noise and vibration.
_ Stendard setting: 63
ar VKI Speed loop | Integral gain is set for spead foop. 0 .~ 1000 (1/10 rad/s)
integral gain | It should be set 50 that its ratio to proportional gain VKP is
almost constant,
Standard setting: 60
38 { TYP | Position Setting is made for transition from "spesd leop® to Decimal notation
foop "IN *position loop®,
type O: Position toop “IN® after orientation

1: Position loop “IN® after the stop with creep speed.
Sat "0" when initialization (zero return) is required,
otherwise set *1°,

Standard setting: 0

Continued on the next page.

Pararneters marked with * are set on the NC side when the controller is connected to M300, M3/L3 serias with
bus line.
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# Parameter Deacription Satting range (unit)
39 | GRA1 | Number of Number of gear testh for gear 0D Is converted Into Parameters necessary for
- gear teeth hexadecimal value, and set. oriented stop
on.spindle
3A | GrAz2 | sige Nurmber of gear teeth for gear 01 is converted into 64 .. TFFF (HEQ
L hexadecimal valus, and set. The NC display is a 100 ~
(Driven side} 32767 (decimal), and does
3B | GRA3 Number of gear teeth for gear 10 is converied into nat need 10 be changed to a
hexadecimal value, and set. hexadecimat. When the
following equation is used,
3C | GRM Number of gear teeth for gear 11 is converted into set (GRAT1 . GRA4) and
hexadecimal value, and sot. {GRB1 .. GRB4) fo the
smallest integer within the
3D | GRB1 | Number of | Number of gear teeth for gear QO s converted into setting range.
gear tecth hexadecimal value, and set. )
on motor Spindle speed x
3E€ | GRB2 { side Number of gear teeth for gear 01 is converted into number of gear teeth on
hexadecimal value, and set. spindle side (GRA)~.4)
{Crive side) number of gear teeth on
3F | GRE2 Number of gear teeth for gear 10 is converted Into motor side (GRB1.-.4)
hexadecimal value, and set. = motor speed. (Nota 1)
40 | GRB4 Number of gear teeth for gear 11 ia converted into
haxadecimal value, and set.

Continued on the next page.

Parameters marked with * are set on the NC side when the controller is connected to M300, M3/13 saries with
bus line.

Note 1) When the GRA and GRB value i¢ smaller than 64,, (100, with & decimal), muitiply GAA and GRB with the same
constant and change it so that it will be a value larger than 100,
{Ex. When GRA1=31, GRB1=29, multiply both by 4, and set GRA1-124,=7C, and GRB1 =116,=74,)

6-13




Chapter 6 STATUS DISPLAY AND PARAMETER SETTINGS

Description Setting range (unit)

# Parameter
41 ost Orlentation Type of orlentation Is set. Hexadacimal notation
type 0: Motor bulltin encoder N
1: Encoder
2: Magnesensor
42 BSL Bit assignment Hexadecimal notation
Fl{E|ojclBlAafjsls|7]8]|s|4{a]2]1]0
H
5| 1&8|&].
HBHHE
5 |-
SEEAE
2|2
3 5 E
3 g g -]
\TJ N \lr
Emergency stop
“Alarm code® owiput
Q- Mot output
1 ourpu.:
NG mode external
omergoency siop
O Imvalid
1: valid
NC mode machine
“ready* signal
& invalld
1: Valld
O Load meter cutput 10V
1: Load meter output 3V
43 SPC For general- This parameter is set when using 1 amp 2 motor function. Hexadecimal notation
purpose motor, | For details refer to option specifications BNP-A2956-23.
meter output is '
valid/invalid
44 Not used. Set “C".
45 Not used. Set "0".

Continued on the next page.
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# Parameter Description Setting range {unit)
45 HSP | S-analag high FTeloTolaTalels 7 els]+]3lz]1]e " Haxadecimal notation
apeed tap
ssloction
=§ °
&i ]
g
4
X
€ Weak scitation G invelid
1: Strong excitation 1: Valid
47 HSP K., K, magni- The 5,, K, magnification is set in addition to odent for the Hexadecimal! notation
fication for S- S-znalog high speed tap.
analog high
speed tap
Fle|jo]c[efafela]r]els{+]3j2]|1]a
K, magnification for S-ansiog | Kp magnlfication for Sanalog
high spead tap high spaed tap
The K, and Kp magnifications can be set between 1/16 . Setting example
15 times with 10, (16p) as 1 ime. When the When setting both K, and
magnification is raised, the response to the impact load is ¥, to 1.5 times:
Increased, and the noise of the gears will incraase. 1
Sat at 1 .. 2 times {1010,, . 2020,). cPl = 218
Normally the K, and K, magnifications are set to the same K Kp
value.
48 DAM PLG When optional SGJ-OR or SG.J-DA cards are addad-on, the Hexadecimal notation
magnification | puise number magnification of the PLG (motor built-in
ancoder} output from CONAA Is set.
OH: x1 (255PPR)
. 100H: »2 {512PPR)
49 Not used. Sot "0~
4A Not used. Set "0".
4B Neot used. Set "0".
4C Not used. Set “D°.
a0 Not used. Set "0".
4E Not used. Set “0".
4F Not used. Set 0.
50 Not used. Set "0".

51

Not used. Set "0".

615

Continued on the next page.




Chapter 6 STATUS DISPLAY AND PARAMETER SETTINGS

# Parameter - Description Setting range {unit)
SETM This is a fixed parameter sst by Mitsubishi. Decimal notation

Flease take care not to change it. .

53 ZSTM Decimal notation

54 Not used, Set 0.

55 STOD This Is & fixed parameter set by Mitsubishl. Decimal notation
Please take cars not to change it.

56 Nat used. Set "0".

5 Not used. Set ‘0.

58 CVHS This is a fixed parameter sat by Mitsubishl. Dacimal notation
Pleass take care not to change it

59 Not used, Set "0".

5A Not used. Set “0.

58 Not used. Set 0.

5C Not used, Set "0,

5D Not used. Set "0~

SE Not used. Set "0~

5F PYX Variable excita- | The varfable excitation ratio is set. When the gear nolse Is 0 . 100 (%}

tion loud, select a small value. A large valye lg effactive in
responging to the impact load. (When setting value = 0,
the excitation ratio is 50%.)
Standard setting: 0

Continued on the next page.
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# Parameter Description Setting range (unit)
Hit Auxiliary input | Meaning of each input Decimal notation
1 selection For details refer to the auxitiary input signal secticn. G~ 16
0 = Invalid
1 = Qrient start
61 Hi2 Auxiliary input 2 = (Gear selection L
2 selection 3 = Gear selection M
4 = Emergency stop
5 = Torque limit H
82 HI3 Auxlilary input 6= Torque limitL
3 selection 7 = Forward index
8 = Raverss Index
9 = Extemal reset
63 Hi4 Auxiliary input 10 = Motor selection 1
4 selection 11 = Motor selection 2
{2 = Speed salection 1
13 = Speed selection 2
64 HIs Auxiliary input 14 = Speed sslection 3
5 selaction 15 = Digital speed selection
18 = S-analog high speed tap
65 HO1 Auxiliary out- Meaning of each output Decimal notation
put 1 selection | For details refer to the auxiliary output signal section. 0~ 11
0= invalid
1 = Orent completed
2 = Speed detect
65 HO2 Auxlliary out- 3 = Cument detact
put 2 selection 4 = Emergency stop
5 = Tarque limit
8 = Ready-ON
7 = Motor forward run
67 HO3 Auxiliary out- B8 = Motor raverse run
put 3 selection 9 = Alarm
10 = Motor selection output 1
11 = Motor selection output 2
B8 880 Speed setting Speed selection with a combination of 1,2, 3 Decimal notation
0 0 . 9399 (rpm)
&9 881 Speed setting
! Speac ssloction
8A 882 Speed setting 3 2 t Salection
2 0 0 [ 550
. [] 0 t 551
68 5883 gpeed satting o : 2 %2
] 1 1 $83
6C 34 Speed setting 1 o 0 554
4 1 D 1 855
- 1 1 0 856
6D 588 gpeed setting p 1 p o7
O Contact
6E 585 Speed setting +: Contact m
. ]
6F 887 Speed setting
7
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Description

#* Paramster Satting mange (unit)
His Auxiliary input | Selection is possible by adding on the optional SGJ-DA Decimal notation
6 selection card. - Q.16
The meaning of each input is the same as HI1 . HIS.
71 HI7 Auxillary Input
7 selection
72 Hi8 Auxiliary input
8 selection
73 HO4 Auxillary out- Selection Is possible by adding on the optional SGJ-DA Decimal notation
: put 4 selection | card. 01
The meaning of the ouiput Is the same as HO1 .. HO3.
74 Not usad. Set "0".
75 Not used. Set "0".
76 Not used, Set "0°.
77 Not used. Set 0",
78 Not used. Set "0".
79 Not used. Set "0".
7A Not used, Set "0".
78 Not used. Set "0°.
7C Not usad. Set *0".
0 HSPT Maxirnum When carrying out S-znalog high speed tap, the maximum Decimal notation
speed during motor speed is set for when S-analog = 10V is input. 0 . 3278 {10 ;pm)
S-analeg high | When the set value is 0, it will be the same value as TSP.
spead tap
7€ DION This is a fixed parameter set by Mitsubishi. Decimal notation
Please take care not to change it.
7F SMO Maxirnum The speed 10 output 10V to the speed meter is set. Decimel notation
speed for When the sat value iz 0, it wili ba the same value as TSP.
speed meter
80 TOUT This Is a fixed parameater sat by Mitsubishi. Hexadecimal notation
¢ ¢ Flease take care not to change It
AF BSD
BO Not used. Set *0".
81 Not used. Set "0".
B2 Not used. Set 0"
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+ Perameter Description Setting range (unit)
Not used. Set "0".

B4 Not used. Set "0".

BS Not used. Set 0"

B6 Not used. Set "0~

ez Not used. Set "0*.

B8 Not used. Set 0"

B9 Not used. Set "0".

BA Not used. Set “0".

BB Not used. Set "C".

BC Not used, Set “0O".

BD Not used. Set "D".

BE Not used. Set *0".

BF Not used. Set "0".

co MT20 | General- This parameter is set when the 1 amp 2 motor function Is Decimal notation

' § purpose sub- | used.
cs MT29 | motor 1 For details refer to option specifications (BNP-AZ956-23),
constant

CA Not used. Set "0".

CB Not used. Set 0.

cc Not used. Set O™

CcD Not used. Set "D~

CE Mot used. Sat“0,

CF Mot used. Set 0"’

6-19

Continued on the next page.




Chapter 6 STATUS DISPLAY AND PARAMETER SETTINGS

+# Parameter Description Setting range (unit)
Do MT30 General- This pararneter is set whan the 1 amp 3 motor function is Dacimal notation
) ) purpase sub- - | used.
Dg MT39 motor 2 For details refer to option specifications {BNP-A2956-23).
constant
DA Not used. Set 0"
08 Not used. Set *0".
DC Not used, Set "0".
DD Not used, Set Q.
DE Not used, Set "0"
DF Not usad. Set 0",
ECQ Not used. Set 0"
E1 SYNV Matched This parametoer is set when the synchronized spindie Decimal notatlon
synchronized function is used.
speeds This sets the judged spesd difference that occurs when
speed control is switched to position control,
B2 SP! K K This is valid when #E3 SWT bit 8is setto 1. The Kp' K Hexadecimal notation
magnification magnifications are set in addition to orient for
for synchronized spindies.
synchronized
spindles Fle]olfcialafs]s]s]ss]4]a]2]1]o
K; magnification for Kp magnification tor
synchronized spindles synchronized spindles
The K, and Kp magnifications can be set between 1/16 . Setting axample
15 times with 10, (16,) as 1t time. When the magnification | When setting both K, and
is raised, the response to the impact load is increased, K, to 1.5 times:
and the noise of the gears will increass.
Set at 1 . 2 times (1010, . 2020,)). CPl = 1B 18,
Normally the K, and K, magnifications are set to the same K K
value,
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+# Parameter Description Setting range (unit)
SWT Setting of I, Hexadecimal notation
woons | [FlEBEEREEFTEEREEN
methods for calocton for
synchronized o7 ’“"‘m‘
spindles. spindles. (rad/s)
Valid/invalid
selection.
J ' S-bit combination
0: 055 30 94
1 11 11 00
Control method 2 165 12 1055
during syneheo- & 22 13 1110
nized spindie £ 275 14 1185
0: Delay/acvance 5 3.3 15 122
1P & 385 16 128
’ 7- 44 17 1335
8 495 18 139
& 55 1% 1448
. A B05 A 1505
Valid/invalld sslection B: &6 18: 155
of #E2 end #E3 para- G 715 1C 1818
metem, 7.7 10 1875
0: ivalid E a25 1E 173
The K, K and o, F: 885 1F: 17.85
cortrol method will
be the value st in
#2F ORST.
1: Valid
Tha K, K and wy
control method
during pesition leop
will be the veius set
In #E2 and E3.
E4 TP . This is valid when #ESTWT bit 8is set to 1. Hexadecimal notation
magnification The K. K, magnification is set in addition to the orlent for
during synchronous tap.
synchronous
tap Fle|p]c]|eia|s]s]|7]s|{s[4{3]z]1]0
K; magnifization for K, magnification for
synchioncus tap synchronous tap
The K, and Kp magnifications can be set between 1/16 Setting example
15 times with 10y, {16) as 1 fime. When the When setting both K and
magnification is raised, the response to the impact load is K, to 15 times:
increased, and the noise of the gears will increase.
Set at 1 . 2 times (1010, ~ 2020,). cPl =818,
Normally the K, and K, magnifications are set to the same 5 KP
value.
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+* Parameter Description Setting range {unit)
ES Setting of K, 1T Hexadecimal notation
Ky wy control FlE|ofci{s[afofe]7]sfs]a]al2]1]
mathods for oy selecton for
synchronous lection tap.
ap. ' {eaatis)
Valid, invalid
selection.
5-bit combination
o055 10 94
Control methed 4, 41 41; 100
wﬁpﬂ""“‘ Z 565 12 1055
22 1 110
?‘g"‘w’“"’"” 4 275 14 11.65
: 5 33 15 122
& 385 18 128
7 44 17 1235
Valid/nvalid ssioction 8 495 18 139
of #E4 andl #ES para- e 55 19: 1445
meters. A 805 1A 1505
@ levaliq B: 68 1B: 1588
The and C: 715 1C: 1515
aunu":l’ a:‘.modﬁll [ 3 A g 10 1675
ba the valus set in E 825 1E 17.3
#2F ORS1, F: B85 1F: 17.85
1: Valid
The K, K and oy
control epethod
during position loop
will be the value set
In #E4 and E5.
E6 Not used. Set *0".
E7 Not used. Set "0".
E8 Not used. Set "0~
ES Not used, Sat 0",
EA Not used. Sst "0".
EB Not usad. Set 0.
EC Not used, Set "0~
ED Not used. Set "0~
EE Not used. Set "0~
EF Not used. Set "0".
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F Perameter Description Setting mnge {unh)
FNK Qption func- FlElDlclelalslelslelsl+lslzllo Hexadecimal notation
tion selaction
:
1k
=|El2a 8
= a R B
=]a =
[ g
0z Function valid
1: Function wvalld
* When the comssponding option function bit is not
set to 1, the function will pot run and the option
error will show "AL 57* when command is input.
This paramester can ba sat only when shipped from
, the factory, and cannot be changed by the user.
F1 Not used. Sat “0*.
F2 Not used. Set “0".
F3 Not used. Set "0=
F4 Not used. Sat "0".
5 Not used. Set "0".
F& Not used. Set "0".
F7 Not used. Set "0".
F8 oLL This is a fixed parameter set by Mitsubishl. Decimal notation
? ? Please take care not 10 change the settings.
FF ENCP




Chapter 5 STATUS DISPLAY AND PARAMETER SETTINGS

6.2 NC Display

Since display (format, content, etc.) and setting method differ from NC to NG, refer to the instruction
manual for your NC system.
Typical examples of NC display are described here.

6.2.1 Status display

For status display, “SPINDLE  { (seinoLE MONITOR] plagn 2. 2/ 2)
MONITOR" is selected from the menu.
For use of this display function, FR- g:g‘op ]2]3252
SGJ should be connected to NC with APM 5000
bus line. LOAD RATE 80
ALARM NO. 46 23
DATA BIT MONITOR
76543210
o/t L govoooo]
H elloococo
/0 | ooololoo
H cocooool

RM 3 I ne-
| ALA Z SERVO prc-vF | ncsPEC ] )

Dispiay Description
GAIN Position loop gain is displayed. When position loop is not used, "0* is displayed.
The standard position foop gain is, —Motor speed (rad/s) _ qg

Response delay (rad/s)

DROOP Error in true spindle angte from commanded spindle angle is called "droop®.
Droop is expressed in number of pulses.
When position loop is not used, *0" is displayed.

RPM Means autuat speed of motor expressed in rpm.

LOAD RATE Load is displayed in ratio (36) to motor rated output {capacity).
The output rated for 30 min. is 100%.
Range of dispiay is from 0 to 120%.

ALARM NO. When an error oceurs in the spindle amp, the descriptions of the iast alarm that
occurred (left display) and the other alarms (right display) will be displayed with
alarm codes.

For alarm contents, refer 1o Appendix table 2.

Continued on the next page.
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Control input L
7 6 5§ 4 3 2

unl pEMIod NHS
ury 8sieAsy IHS
7 yuy enbioy 1
H ywyy enbrot H
UnJ premicy

Xepuj und asiesey

PUBLILLOS POILSHD

0

1

Control output L
7 6 5§ 4 3 2

Yoo peeds
ajpujds pezpoIouAs

10818p JUBLINY
10018p paeds
usely

peeds 018z

peads-0)-dn
pejojdwoo
pesyQ

Description
4]

1

Chapter 8 STATUS DISPLAY AND PARAMETER SETTINGS

Control input H
7 8 5 4 3 2

Bujddes,

sa|puids
paziuoouig

00: GEAR 00

5
355
0}
5

108|9S Jeen

0

1

10: GEAR 10

11: GEAR 11

Control output H
7 6 5 4 3 2

UM pIRMICS MDD
uni 8519084 MO

Signal input to spindle amplifier is displayed by bit.

Signal output from spindle amplifier is displayed by bit.

Display
D/

D/O
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Appendix Table 2 Spindle alarm list

FR-SGJ
Alarm, Warning List
No. Description No. Description
10 UV | Under voltage PR 40
11 41
12 | ME1 | Memory error 1 AR 42
13 CE | External clock error PR 43
14 | WD | Watch dog alarm AR 44
15 | ME2 | Memory error 2 PR 45 | OHF | Overheat (Controlier) NR
16 48 | OHM ((iﬂvg{gre 3’ resistor) NR
17 47
20 50
21 NS | No signal (Spindle ENC.) PR 51 OL | Overload alarm NR
22 52 OD | Error excessive NR
23 | osE gieged deflection exces- PR 53
24 CB | Main circuit fault PR 54
25 | BK | Braking circuit fault PR | 55 | EMA | omal emergency stop | pg
26 56 OA | Cther axis error NR
27 | cPUE %’a‘;’cﬁ[g’ig o airon) PR | 57 | oPE | Option emor NR
30 GF | Grounding detection PR EO
31 OS | Overspeed PR E1 | WOL | Overload waming .
32 OC | Over current PR E2 '
33 OV | Over voitage PR E3
34 | DP | Data parity PR | E4 | WPE | Parameter error wamning -
35 DE | Data eror _ PR ES
a8 TE | Transfer error PR E6
37 PE | Parameter error PR E7 | NCE | NC emergency stop »
waming

PR : Reset by turning off NC power supply

AR : Reset by turning off spindle amplifier power supply

NR : NG reset ‘

Waming (Reset by removing conditions)
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6.2.2 Parameter setling

When ‘SPINDLE PARAMETER' is  ([seiNDLE sPEC. M-PARAM 7. 1/ 2]
selected from the display menu, the list £
of spindle parameters is displayed. 1 slimt] 1000 13 stp 1 527
Th . 2 2 790 14 2 2640
ere are two types of spindie 3 1 4000 15 3
parameters; one is those used on the 4 4 1000 16 4
NC side, and the other is those sent to 5 smax] 1000 17 smini 1
FR-5GJ when FR-SGJ is connected to g g 4338 }3
NC through bus fine. g p 1000 20
9 ssift 1 0 21 sori 0
(1) Parameters used on NG side 10 2 0 22 sgear 0
11 3 023
12 4 ¢ 24
#{ I) oaTa( )
| MCERR | MacRo ] smrjg’:.’_gj PLC | MEny
. Spindle parameter list (1/2)
1 slimt 1 | Speed limit For GEAR 00
2 2 GEAR 01 spindie speed with motor at maximum
3 3 GEAR 10 | speedis set. )
4 4 GEAR 11
5 smax1 | Max. speed For GEAR 00 0 . 89999 (pm)
6 2 GEAR O1 maximum spindle speed is set.
7 3 GEAR 10
8 4 GEAR 1 S limit = t S max.
9 ssift 1 | Shift speed | For GEAR 00
10 2 GEAR 01 spindle spead for gear shift is set. 0 -~ 32767 {rpm)
1" 3 GEAR 10
12 4 GEAR 11
13 stap 1 | Tap speed For GEAR 00 .
14 2 GEAR 01 rhaximum spindle speed during tap cycle 0 .. 99999 (rpm)
15 3 GEAR 10 Is set.
16 4 GEAR 11
17 srnini Min. speed Minimum spindle speed is sat.
Spindle runs at this speed even when speed specified by S Q .. 32767 {(pm)
command is lower than this speed.
2 sorl Not used. Set "Q".
22 sgear Encoder Gear ratio between spindle gear and encoder gear is set. 0 11
gear ratio 1 12
2 174
& B
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(2) Parameters sent to FR-SGJ from NC ~
These parameters are sent from FR- {SPINDLE SPEC.] M—PARAM 7.2/ 2
SGY to NC when FRSGJ is |
connected to NC through bus line. ; 'fg ; :gg :3 gg G“A; ;gg
Although FR-SGJ itself has the same 3 P6C 10.00 15  ORS? 4400 27 3 100
arameters, the parameters appear- 4 ZRZ 1.00 16 OR52 0 28 4 100
.p s .p - PP 5 05pP 0 17 TSP 4500 29 GRBY 100
ing on the NC dtsplay are valid when 6 CsP 20 18 5P 50 30 2 100
FR-SGJ is connected to NC., 7 PST 2048 19 CSN 300 3 3100
8 BRC 0 20 SBT 10 32 4 100
Note) Parameters on the NC display 9 21 TLM 10 33
can ba made invalid by settin 10 22 vkp 63 34
: Y g In 23 VKl 60 35
DSW-1 switch of card SGJ-CB 12 24 TYP 0 36
to "ON". :
" -4 DATA
In this case, the parameters (D ( )
stored in FR-SGJ are ali valid. | MC-ERR | MACRO | SPINDLE PLC | Menu )
Spindle parameter list (2/2)
+* Parameter Description Setting range (unif)
1 PG1 | Magnesansor The iarger the setting, the shonter is the time taken for 0 — 360 (110 rad/s)
oriented position | orientation, and the higher is the servo stiffness.
loop gain Larger setting, however, may cause more intanse vibration
overshoot,
Standard setting: See Appendix table 1 (page 6-10).
2 | PG2 | Encoder oriented 1 Same as above 0 . 360 (1/10 rad/s)
position foop .
gain Standard setting: See Appendix table 1 (page 6-10). L )
3 PGC | Sync. TAP Spindie position loop gain in sync. TAP is set. 0.01 .. 999.99 (rad/s)
position loop
gain Standard seiting: 10.00
4 ZRZ | Oriented in- Positioning error range within which "orientation complete” Encoder Magnesensor
position range signal [s output Is set.
¢ .. 359 Q.. 39
Standard setting: 1.00 deg. deg.
5 | OsP Not used. Set “0".
8 CSP | Creep speed Time taken for orientation is reduced by increasing this 0 .~ 1000
satting.
Standlard setting: See Appsndix table 1 {page 6-10)
7 PST | Position shift Criented stop position is set. Encoder Magnesensor
Encoder : Stop position is set within 360 deg. with
Increment of 350/4096. 0 ~. 4095 1536 ... 2560
Magnesensor: Stop position is set within range from —5 (pulses) (about 1/100
deg. to +5 deg. with increment 10/1024 deg.)
(2048 for 0 deg.).
Standard setting: 2048
8 BRC Not used. Set"0".
15 | ORSt | Criented stop See page 6-30. Hexadecimal notation
control 1 0 .. FFFF
16 | ORS2 | Oriented stop See page 6-30.
control 2

Continued on the next page.
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# Parameter Description Setting range {unit)
17 | TSP | Motor maximum | The maximum speed of motor depends on this setting. 10 .. 32760 {10 rpm}
speed
18 | ZSP | Motor zero speed | Speed at which “zero speed” is output is set. 1 .. 1000 {rpm}
Standard setting: 80
19 | CSN | Acceleration ime } Time for acceleration to maximum speed from 2ero speed 20 ... 32760 (msec)
consiant is set (invalid for position lcop).
Stanclard setting: 300
20 | SDT | Speed detection | Speed at which “speed detect® signal is cutput is set in 1 .- 100 (%)
ratio terms of percentage to motor maximum speed.
Standard setting: 10
21 TLM | Torque limit Torque limit is set in terms of percentage for torque limit 1 120 (%6}
signal H.
{The torque fimit signal L will be a limit ratio that is one-half
of thia.}
Standard setting: 10
22 | VKP | Speed lcop Proportional gain is set for speed control loop. 1 ~ 1000 (rad/s)
propartional gain | The larger the setting (100 — 150), the fastar is the
sasponse, but the larger Is the noise and vibration.
Standard setting: 63
23 VKI | Speed loop Integrat gain Is set for speed contro! loop. 0 . 1000 {1110 rad/s)
integral gain 1t shouid ba set so that its ratio to proportional gain VKP is
almost constant.
Standard setting: 60
za | TYP | Position loop “IN" | Setting is made for transition from “speed loop® to “position Decimat notation
type loop™.
. 0: Position control loop *IN* after spindle orientation
4: Position control loop "IN after the stop with cresp
Set "0" when initialization {zero return) is required,
otherwise set "1",
Standard setting: 0O
25 | GRA1 | Number of gear Number of gear teeth for gear 00 Is converted into Note)
teoth on spindle hexadecimal value, and sat. 100 . 32767
26 | GRA2 ig:fen side) Numbser of gear teeth for gear Q1 ia converted into
! ! hexadecimal value, and set.
27 | GRA3 Number of gear teath for gear 10 is converted into
hexadecimal value, and set.
28 } GRA4 Number of gear teath for gear 11 is converied into
hexadecimal value, and set.
29 | GRB1 | Number of gear Number of gear teeth for gear 00 is converted into Note)
' teath on motor hexadecimal value, and set. 100 .. 32767
30 | GRB2 TI';?ve sicle) Number of gear teeth for gear 01 is converted into
hexadecimal value, and set,
31 | GRB3 Number of gear testh for gear 10 is converted into
hexadecimal value, and set.
32 | GRB4 Number of gear testh for gear 11 is convarted into
hexadecimal value, and set.
{Note}  If setting ol GRA1 . GRB4 is smaller than 100, multiply the same factor to GRA and GRB to make the value farger than
100,
Ex.: When GRA1 = 31 and GRB1 = 29, they are multiplled by 4.

Settings: GRA1 = 124 GRB1 = 116
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Parameter Deseription Saetting range {unit)
ORS1 Orlented stop Hexadecimal notation
contro! 1 .
FIE[elclelAlslelrles[2[s[Z] 10
i
Spindie orlent, | Spindie orent, § @7 zeloct
] frac/s]
magnification | magnlification 'g
g
3
- | A | / \_l__/
4okt a-bit 4bn
A Dlaation bina
& 0.6(Magni- 0: C.6[Magni- O 0.55 [rad/s]
fication} 1
1: o 1 07 O Delay/acvanc 2 185
2 08 2 08 LA F 22
x 02 % 09 4 275
4“1 4 1 5 33
5 12 5 1.2 .
6 13 & 1.4 : f
7186 718 & 405
8 18 & 18 > 55
o 2 % 2 & 605
A 22 A 22 B &8
B: 24 8 24 G 715
C: 28 C 28 D 77
O 28 o: 23 E 825
E 3 E 3 F 88
F: 32 F a2 )
ORS2 | Oriented stop Hexadecimal notation
control 2 FleElp|c]a|a]s 7|le|sfa[a[2]1]e
[ =
o
g ;
E 212135, -
£ HEEE g
e HE G H
g 2 ‘; 5|2 3
a alalale 2
£ HHHE 5e
s HEE
5 g = =
g HHHE
Nyt f—
0: (+) direction Combination
1: (—) direction of 2-bit
0: PRE
0: (+) direction ; ;Wwd
1: {—) direction 3- Profibit
: Close *PRE" ...
1: Semi-close Direction is
0: Weak excitation same as pre-
1: Strong excitation vious direc-
tion.
0: (+) direction Usually "PRE"
1: (~) direction 4
(=) i is selected.
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7. Orientation Function (Option)

Three types of orientation function are available.
1. 1-point orientation function, using magnesensor
2. Multipoint (4096 paoints) orientation function, using encoder
3. Multipoint (4096 points) orientation function, using motor built-in encoder

For use of orientation function, option card SGJ-OR or SGJ-DA is required.

7.1 Magnesensor Type 1-point Orientation Function

7.1.1 Connection
For connection of magnesensor to the spindle controller, refer to 5. Connection®.

7.1.2 Orientation of magnet and sensor head

Magnet : Install to the radius position shown in Table 7-1 and 7-2
it can be instalted in either one of two ways ([CASE 1] and [CASE 2]).
If radius (R) is small, accuracy in positioning may decrease.
On the contrary, if radius (R) is large, overshoot or intense vibration may occur.

Sensor : Install the sensor head with gap between the sensor head and the magnet, specified
in Table 7-1 and Table 7-2.
i the gap is small, overshoot and intense vibration may occur.
On the contrary, if the gap is large, positioning accuracy decreases.

(1) Install the magnet and the sensor head so that the reference hole of magnet and the reference
notch of sensor head come on the same side.

CASE 1] Magnet is installed on the circumferential surface of rotating disk.

= =8 58
\J Load side ll‘r‘)’-i.

(Spindle)

View frorm "A”

Reference hole

Reference notch

Fig. 7-t Magnet installed on circumferential
surface of rotating disk on shaft
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Spindie

e e

Facs "A"

'
Standard___ TSy, T .
| N magnet \ Min. gap 4 - v — 1 Max. gap
Toterancs [_1_ Miniatwe  Tolerancs [ 1| Aeference ‘; Hoad
=2 mm magnet =2 mm centat hols %
Adjustable Mounting
range =2 mm plate
Reference Reference Canter
Center 4ro0ve Center groove
Fig. 7-2 Installation of detector
Table 7-1
Ampiifier model BKO-C1810 HO1 BKO-C1730 HO1
Sensor model BKO-C1810 HO2 BKO-C1730 HO2
Magnet model BKO-C1810 HO3 BKO-C1730 HOG BKO-C1730 HO9
Max. spead 8000 rpm 12000 rpm 12000 rpm
. Max. gap Min. gap Max. gap Min. gap Max. gap Min. gap
Radius R {mm) (mm) {mm) (mm) (mm) (mm) (mm)
40 115 = 05 27 = 05 10 =05 1.22 = 05 625 = 0.5 3305
95 = 05 28 = 05 805 1.31 = 05 5.0 x 0.5 37 =05
60 85 =05 30 =05 705 15 = 05 575 = 05 3.85 = 05
70 8.0 = 0.5 34 =05 T=05 238 = 05 55 = 05 387 =05
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Spindle
Reference notch

r A Case
aulll
‘ I 1 @ hole”] i
—-—'.,_———-:l" =t Lk
=¢ Amplifier [ = 1 FIY ¥
] (it Cover
To CON4 or CONB L+ B e SN——
of controtler 5 'ﬂl Spindie tighten-
Gap a\/ ing screw

For ring magnet BKO-C1730 H11, H12, H13 and H14, the gap should be 1 mm.

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

Reference hote Mo 3 Refersnce notch  Refersnce hole
I
Reterence notch \_ - t ——
N
Kl £x
. N
1
s —
Fig. 7-3
Table 7-2

BKO-C1810 HO1

Amplifier model

BKO-C1730 HO1

Sensor model

BKO-C1810 HO2

BKO-G1730 HO2

Magnet model BKO-C1810 HO3 BKO-C1730 HO6
Max. speed 6000 rpm 12000 rpm
Radius R (mm) Gap g (mm) Gap g (mm)
40
50
6+ 05 5+ 05
60
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7.1.3 Caution on installation of magnet

g
@
@
%)
(5
(6

@

@
(9}

(10)

When the magnet is installed to the spindle, pay attention to the following:

Do not place an intense magnetic source near the magnet.

Carefully handle the magnet, avoiding mechanical shock to the magnet.

Secure the magnet to the spindle with M4 screws.

After the magnet is installed, balance the entire spindle.

Align the center of the magnet with the center line of the rotating disk on the spindie.

Keep the magnet and its peripheral clean and free from iron particles (iron particles may cause
malfunction).

Apply lock paint, or other suitable means, to prevent mounting screws from becoming loose.
If the magnet is installed on a ground rotating disk, demagnetize the disk.

Diameter of rotating disk on which the magnet is installed should be within the range from 80
mm to 120 mm.

when spindle speed is low, use a rotating disk of larger diameter.

If speed of the spindle exceeds 6000 rpm, use a high-speed type magnet (applicable up to
12000 rpm of speed). If speed exceeds 12000 rpm, use a ring type magnet.

7.1.4 Caution on installation of sensor

M

@
&)

(@

(5)
(6)

When the sensor is installed, pay attention to the following:

Install the sensor head so that its reference notch and the reference hole of magnet come on
the same side.
For miniature magnet and ring type magnet, N and S should be positioned as shown in Fig.
7-1 and 7-3. '
The center line of sensor head should be in line with the center of magnet (Fig. 7-2).
Gap between the magnet and the sensor head should be as indicated in Table 7-1 for
(Fig. 7-1), and as indicated in Table 7-2 for [CASE 2] (Fig. 7-3).
* It is recommended that a jig be fabricated for mass production.
Connector used in amplifier
BKO-C1810 ... Oit proof-type
BKO-C1730 ..... Not oil proof-type
Install both in a position where as little oil as possible will get on them.
The cable between the amplifier and the controller should be laid down apart from high-voltage
cables.
Check the connector wiring, securely engage the connector and tighten connector lock screws,
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7.1.5 Types and outside dimensions of magnesensor

For orientation, the following combinations of amplifier, sensor and magnet are available.

Type " Permissibl Model Combination
speed pm] Amplifier | Sensor head | Magnet

Standard 0 ... 6000 MAGNESENSOR BKO-C1810H01-3 Ho1 Ho2

High speed standard 0 . 12000 MAGNESENSOR BKO-C1730H01.25 Ho1 Ho2 HO5
High speed miniature 0 . 12000 MAGNESENSOR BKO-C1730HD1.2.9 HO1 Hoz HO9
High speed ring 0 .. 25000 MAGNESENSOR BKO-C1730HD1.2.11 HO1 Ho2 H11
High speed ring 0 . 30000 MAGNESENSOR BKO-C1730H0t.2.12 HO1 HO2 H12
High speed ring 0 . 30000 MAGNESENSOR BKOQ-C1730H01.2.13 Ho1 HO2 H13
High speed ring 0 .. 30000 MAGNESENSOR BKO-C1730H01.2.14 HO1 HO2 Hi4

{Note) Combination of amplifier, sensor and magnet is possible within the same mode! group {C1810 or C1730).

Outside dimensions:

+ Ampilifier HO1

2-25.5 hole )
Z {
— - + _I- L.
o1 — B
IJ e o _—¢_ _t -
5 Connector attached
(controller cable side)

Unit side : TRC116-21A10-7M
Connector attached {sensor side) Cable side: TRC116-12A10-7F10.5

When BKO-C1810H01: RO4-R-8F
When BKO-C1730HD1: TRC116-21A10-7F

« Sensor HO2

Reference notch 14 25 5.3
1
L L — ] Gabie wnam500 + Lm
= czFe = =
il 4
L8 LI '
Connector attached

When MKO-C1810H02: RO4-P-8M
When BKO-C1730H02: TRCH16-12A10-TM
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« Magnet
Part | Permisasible Outside view
No. | speed [rpm]
Reference hole
HO3 | O -~ 6000 v
> T
i Elg.g Weight: 40 = 1.59
- -
0 25
HO6 | 0 ~ 12000 4-04.3 hale
1.5
Mounting screw: M4 screw
5 ——Nj&d— 2[
50 . 2-24.3 hole
0 .. 12000 '
HO9 1200 [——;g—— Weight: 14.8 = 0.79
B e
-}
NP =
4-F screw
Emt;%ﬁk ;
b3
c FNSOUS_J
—
H11 | O .. 25000
- | o
h: -
-] -
== . _] Stop position 2-2G = 0.15 eH On
Sensor head ! seale circumnierence.
H12| 0 .. 25000 i * Polarity (N, 5) is indicated on the side wall of case.
Reference notch / Sensor head should be instalied so that the refer-
ence notch of sensor head comes on the case side.
Unit: mm
Magnet Dimensions
Type A B C|D]E F G| H|] JxX | L |Weightig)
BKO-C1730 H11 | 105 7"!3H7:(:)c'3£l 281 19| M6 x< 1.0 g0 70x79] 1| 1024=4
+0.030 768=4
BKO-C1730 H12 | 94 | 6
H13] 0 ..30000 60H7 _ 70lo5l 17| M5 x08] 5|79} 60x68 | 1
BKO-C1730 H13 | 78 50H7ig°25 e6|23|15{ M5 x0DB| 5 |66| 50x57 | 1 4rB=4
BKO-C1730 H14 | 65 40H7i°°'°25 sa|20] 13! ma xo7 | 5 | 54| a0 xas | 1 351
®in Spindle Caution on instaliation of Mt . H14
notch . 1ol 0 shaft dimenion
be hE*,
}, Case 2 z-oﬁdhdas un.:; nlﬂ:n:.' position-
| | 1 e’ spindie.
H14 | O .. 30000 AL i.h,_-,————.-;-sj“e‘h“’““' 3. Magnot shell bo insialied a3 show to
¢ "Giigl| =] | > covr e s e wiin
Spindle tighten- =2 mm.
G screw 5. The NS display Is on the sids of the
installation of magnet Reference notch of heas shall
toms on the case side.
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7.2 Encoder Type 4096-point Orientation

7.2.1 Connection

For connection of the encoder to the spindle controller, refer to "5. Connection®.

7.2.2 Instaliation

The encoder should be used in the environment under the conditions listed below.

Conditions
Ambient temperature | —5°C to 55°C
Ambient humidity
Permissible load
(Axial) Max. 5 kg
(Radial) Max. 10 kg
Permissible speed Max. 6000 rpm

7.2.3 Components (options)

Encoder (1024 Pfrev)

Encoder model Permissible speed (rpm)
AFH-1024-22-1M-68 6000
RFH-1024-22-1M-68-8 8000
Yame plate 115 1R

] &
i o
o | e w3y
o — :| o 2
=@~
+ e =3 065
u%n : ey g8 Key dirmmensions
= 2| 3 = e :
28 &

Unit side // =

MS3102A20-29F 19.5 5 3

Controller -

cable side 102 33

MS31058A20-295 -

)
(M. IN mm)

A tehA K ov
B 2¢chZ L
c ichB M
D N 1chA
E Case earth P 2chZ
F R 1chB
G S
H +5V T
J
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7.3 Motor Built-in Encoder Type 4096-point Orientation Function

Z-phase controlled motor built-in encoder is required (refer to 1.2)
This type of orientation function is applicable to a motor directly coupled to spindle (1:1 timing belt

connection is permissible).

7.3.1 Connection
For connection, refer to *5. Connection®.

7.3.2 Installation
Since encoder is built in to the motor, installation of position detector is not required.
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7.4 Operation of Orientation Function

7.4.1

Operation modes

There are three modes of orientation stop. The desired mode can be selected by setting
parameter ORS2.

1. PRE : (a) Spindle approaches the stop position in the direction of on-
going rotation.

2. Forward orientation : (b) Spindle approaches the stop position in forward direction of
rotation, regardless of on-going rotation direction.

3. Reverse orientation : (¢) Spindle approaches the stop position in the reverse direction
of rotation, regardless of on-going rotation direction.

Speed (a) (b) (e
(Fwd.)
—1

ORA I | f

i,

N
\

7.4.2 Operation sequence

(1
2

@)
4

(6
(6)

When oriented command ORC is given, motor speed changes from the steady run speed to
*positioning speed* and at the same time the specified spindle stop position is read.

When motor speed reaches the specified positioning speed, control mode changes from speed
control to positioning control (position control loop gain parameter™™* ).

{(Positioning speed is automatically set when position loop gain is specified by parameter.)
When control mode changes, distance to the stop position is calculated and the motor is
decelerated in the pattern (specified by parameter CSP).

When the spindle enters the in-position range (set by parameter ZR2), "oriented complete (in-
position)* ORA turns on.

The stop position can be shifted by setting parameter PST.

When oriented cormmand (ORC) is removed, the motor is accelerated tothe previously specified
steady run speed.
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Motor speed
ORC
o oSt o ] }
n com
12-bit data X [/

CTL. .CTM >( / ‘ \
ORA | \l-_

(Note 1) PG1 is used for magnesensor, and PG2 used for motor built-in encoder,
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1 Josuessaubep

70 § 16 ({599
—Q-0

I

51d

s|pulds _|_
- Jepaul
F=ivag _|_
=
ZAERD
Jojow sjpuidg
ey dure
jomod

7.4.3 Orientation function parameter block diagram

eurey Jejewesed [

Aoaqpee} poeds Jouupes} UOSOG
(CEH s LS d
x[L AN ]
+
(isdd O- $
souUBAPR JAR|eQ +
B
v (540 ONOD woi
(SN0
ER I

|

Hoojq jonuoo pesds

%36|q [oNUed UORIS0d
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8. Sync. TAP Function (Option)

The sync. TAP function can be used by connecting spindle controller FR-SGJ (to be equipped with
option card SGJ-OR) to the M300, M3/L3 series CNC.
There are two types of sync. TAP

1. Closed type sync. TAP

2. Semi-closed type sync. TAP

8.1 Closed type sync. TAP
A closed control loop can be made with position signal from an encoder installed on spindle.

8.1.1 Connection
For connection of encoder to the spindie controller, refer to "5, Connection®.

8.1.2 Installation of encoder
For installation of encoder, refer to the description refated to encoder type oriented function.

8.2 Semi-closed Type Sync. TAP

A position loop can be made with signal from motor built-in encoder (no special position detector
is required).

This type of sync. TAP is applicable only when the spindle is coupled to the motor shaft directly or
through gears.

(When V-belt or timing belt connection is used, closed type sync. TAP is applicable.)
It is also applicable to standard motor having no Z-phase control.

8.2.1 Connection
No additional connection is required for sync. TAP function.

8.3 Operation of Sync. TAP Function
One of sync. TAP operation modes can be selected by parameter TYP.
(1) Sync. TAP starts after retumn to the zero position (parameter TYP is set to *0%).
(2) Sync. TAP stans after deceleration and stop (parameter TYP is set to *1 9.

The operation of sync. TAP function is conditioned as shown below.
O ... Available x ... Not available

Without Magnesensor Encoder Motor built-in
orientation orientation orfentation | encoder orientation

Sync. TAP after

x o] o} o]
Zero return

Sync. TAP after o o o o
decel. and stop.
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9. Other Option Specifications

Please refer to the option specifications listed for each machine below for details on option
specifications not described in this manuat.

Option specifications title Specifications No.
FR-SGJ Spindle index function option BNP-A2956-21
specifications
FR-SGJ Synchronous spindle function BNP-A2956-22

option specifications

FR-SGJ 1 amp 2 motor selection function BNP-A2956-23
option specifications

FR-SGJ S-analog high speed tap BNP-A2956-24
function option specifications

CARCRNCORNS)
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10. Discrete Components and Devices

10.1 Options
10.1.1 Power transformer

When available power supply is 400V, use this optional transformer.

(1) 1223 kVA (tem 1 . 3)

A=TRAS

HV&LYV TERMINAL___l—1—"]

BOLT S1ZE M8

S TRANSFORMER AV-D

DRY SILF-COOLED IN-DQ0R USE

INSULATION CLASY

LT 3os48 He [THREE FHASE
WICH VOLTAGE LOW VoLTAGE

STISTHaV x TINY A
AC TEIT YOLTAGE T WV _| AC TEST VOLTAGE T K
TMPIOANCE VOLTAGE MATI1IT | TEUF RIS Tes aeg T
TOTAL WELGNT Lo | AMBRIENT TEWF T
SINIAL WO DATE
JEM 1 ¥18f1509) JEC-A24(t3Th; | WITH CROUND ICREENW
r:FroE oy o" X y

L__—-—ﬂﬂ o¥ L€—

2 10 2. l0 210 v .

-

VOLTACE COmmECT
CAPACITY { DIMENSIONS | WEIGHT Tk MR
ITEM REMARKS (XXXX] 0
(KVA) A (kg) Firavw 1=-4
LERR R -8
1 12 230 90 1.5K ( (- L{ 1 . XN TRt
'u 'v l' Lv rFrraevy At , a-a
¥yreav 210 Bl
NAME PLATE
a00 ,
VENTILATION WINDOW
100 (WITH RIGHT&LEFT. BACKSIDE)
4-M5 THREAD r~1
i LIFTING EYE BOLT
=1
DIA HOLE &2 _~_,_;§£9:_il
500
428
2040 140
EARTHING TERMINAL
BOLT SIZE M6 il 1
~JA[F L2 e
NAME PLATE g etz . )
My H IH H
TERMINAL BOARD[[™i__| ; o w____“znﬂ
FRONT COVER [~ H w i
{REMOVABILE) : { =t i
~, ! ; "
~4— e R + 9
L 490 o4 ;I A '
/
SETTING BASE
{(DIiA HOLES "MI2ZK™ D)
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10.1.2 Noise filter

(1) Selection
When radio noise needs to be decreased select a noise filter from the chart below according
to the unit type.

FR-SFJ-2- (m;fst?yr!:'t:;omk:dh:letal)
0.75K LF-310
1.5K LF-315
2.2K LF-320
3.7K LF-330
5.5K LF-340
7.5K LF-350

(2) Noise filter installation position
Insert into the unit input.

Power
1 b - s e
Sl T
o o—— ) I power unit with tfrans-
[ Power supply I oo Noisa | | ) ‘FR-SGJ former is used.
oo fitter W unit

— . ]

(3) Specifications

| et vt | et | A | e |t | oo
AC, DC (V} AC, DG {(A) Mbﬂﬂﬂﬂ (M) 250V 60Hz 0
case terminal 500 VDC
LF-310 250 10 1500 > 300 <1 w20 .. + 55
LF.315 250 15 1500 > 300 < 1 —20 .. + 55
LF-320 250 20 1500 > 300 <1 —_20 . + 55
LF-330 250 30 1500 > 300 <1 —20.. + 55
LF.340 250 40 1500 > 300 <1 —20 o + 45
LF-350 250 80 1500 > 300 < 1 —20 ... + 45
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{4) Outline drawing/dimensions

GLF-300 senesz_J : 245
‘ f 6-MA é. 3
<= Rated é
i ¢
1 ——
= e
el “ - j—
1) )

Pert name A B C D E F G H 1 J
LF310 180 170 60 25 120 | 135 | 1850 a5 65 45x7
LF-315 180 170 60 25 120 135 | 150 35 65 45x7
LF-320 180 170 &0 29 120 i35 | 180 35 65 65x9
LF-330 180 | 170 60 29 120 135 | 150 a5 65 65x9
LF-340 180 160 50 30 200 | 220 { 240 40 80 65x9
LF-350 180 160 50 30 200 | 220 | 240 40 80 65x9
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Appendix THEORETICAL ACCELERATION AND
DECELERATION TIMES

APPENDIX Theoretical Acceleration and Deceleration Times

In the calculation described below, the foad torque is assumed to be zero. Therefore, acceleration
and deceleration times determined here somewhat differ from actual acceleration and deceleration
times.

(1) Definition PAW)

PO

w N (rpm}

(4B (ns (m

ti L2 [

(Notes) 1. *Po" is (Rated power x 1.2).
Ex.: For spindle of 2.2/3.7kW,
Po = 3700 x 1.2 = 4440(W)
2. GD? = {Motor GD%) + (GDi converted into load to motor shaft)(kg-m?)

(2} Acceleration/deceleration time *t*

1) Constant torque zone ¢ = 103 x GD® x N1?
1

Sec
375 x Po (sec)

2) Constant output (power) zone t, = 1.03 x GD? x {N2% — N19 {sec)
2 x 375 x Po

3) Step-down output zone y, = 1.03 x GD? x (N3* — N2%) (sec)
3 x375 x Po x N2

Therefore accel/decel. time (0 - N is,t =t, + 1, +1, (sec)
Ex.. GD? = 0.123 kgm? , motor SJ-J3.7A
From specification  GDa = 0.021 kgm® thus, GD? = 0.021 + 0.123 = 0.144 kgm®

t, = 1.08 x 0.144 x 1500° _ (200 (seq)
375 x 3700 x 1.2

= 1.03 x 0,144 x (B00C° — 15009 _ {503 (seq)
2 x375 x 3700 x 1.2

t, = 1.03 x 0.144 x (8000° — 6000% _ 1.465
3 x 375 x 3700 x 1.2 x 6000

Accel./decel. time for 0 - 8000 rpm t = 0.200 + 1.503 + 1.465 = 3.168 (seq)



Appendix THEORETICAL ACCELERATION AND
DECELERATION TIMES
Unit_conversion
Forth : 1 kgf = 9.8N
Torque : 1 kgm = 9.8Nm = 10°%kgcm
Speed :o1rpm= %’g— rad/s

Output (power) : 1 kW == 1/1,3596 HP

Formula:
. N
P = T, = (2w gy x 9.87

Where P : Output [W]
: Angular velocity [rad/s]
Torgue [N-m}
Speed [rpm]
Torque [kam]
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