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About this Manual

The text, illustrations, diagrams and examples in this manual
are solely for clarification purposes for the installation,
handling and operation of the servo motors and amplifiers of the
MELSERVO J2-Super-Series.

If you have any questions concerning the programming and operation of the equipment
described in this manual, please contact your relevant sales office
or department (refer to back of cover).
Current information and answers to frequently asked questions are also
available through the Internet (www.mitsubishi-automation.com).

MITSUBISHI ELECTRIC EUROPE B.V. reserves the right to make
changes both to this manual and to the specifications and design of the
hardware at any time without prior notice.

© 06/2006
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Safety Instructions

General safety instructions

For qualified staff only

This manual is intended exclusively for acknowledged and qualified electricians who are totally
conversant with the safety standards of electrical drive and automation technology. Project
management, installation, setup, maintenance and testing of the equipment must be carried out
by an acknowledged and qualified electrician who is totally conversant with the safety standards
of electrical drive and automation technology.

Proper use of equipment

MELSERVO-Series equipment is only designed for use in the areas described in this manual.
Be sure to comply with all the characteristics stated in this manual. Only additional or
supplementary devices recommended by MITSUBISHI ELECTRIC EUROPE may be used.

Any other use or application of the products is deemed to be improper.

Relevant safety regulations

All safety and accident prevention regulations relevant to your specific application must be
observed in the system design, installation, setup, maintenance, servicing and testing of these
products.

The regulations listed below are particularly important. This list does not claim to be complete;
however, you are responsible for knowing and applying the regulations applicable to you.

® VDE/EN Standards

— VDE 0100
(Regulations for electrical installations with rated voltages up to 1,000V)

— VDE 0105
(Operation of electrical installations)

— VDE 0113
(Electrical systems with electronic equipment)

— VDE 0160
(Configuration of electrical systems and electrical equipment)

@ Fire prevention regulations
@ Accident prevention regulations
— VBG No. 4 (electrical systems and equipment)

® Low-voltage regulation

MELSERVO J2-Super I
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Special instructions for working with this manual

In this manual special warnings that are important for the proper and safe use of the products
are clearly identified as follows:

DANGER:

Personnel health and injury warnings. Failure to observe the precautions described
here can result in serious health and injury hazards.

CAUTION:

Equipment and property damage warnings. Failure to observe the precautions
described here can result in serious damage to the equipment or other property.

NOTE

means that incorrect handling may lead to erroneous operation of the servo
amplifier or servo motor. However, there is no risk to the health of the operators or of
damage to the equipment or other property.

This note is also used to indicate an other parameter setting, an other function, an other use

or it provides information for the employment of additional or supplementary devices.

S MITSUBISHI ELECTRIC
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Compliance with EC Directives

EC directives are intended to allow the liberal sales of goods within the EU. With the
establishment of “essential safety regulations” the EC directives ensure that technical barriers
to trade between member states of the EU are excluded. In the member states of the EU the
machine directive (in force since January 1995), the EMC directive (in force since January 1996)
and the low-voltage directive (in force since January 1997) of the EC directives determine the
guarantee of the presence of fundamental safety requirements and the display of the “CE” mark.

Conformity with EC directives is indicated by the submission of a Declaration of Conformity as
well as the display of the “CE” mark on the product, its packaging or its operating instructions.

The above directives relate only to devices and systems and not to single components, unless
the components have a direct function for the end user. As a servo amplifier together with a
servo motor have to be installed with a controller and other mechanical parts in order to serve
a useful purpose for the end user, servo amplifiers do not possess this function. Consequently
they can be described as a complex component for which a conformity declaration or the “CE”
mark is not required. This position is also supported by CEMEP, the European association of
manufacturers of electronic drive technology and electrical machines.

The servo amplifiers do, however, comply with the relevant low-voltage directive, which is a
prerequisite for the “CE” mark on machines or accessories in which the servo amplifier is used.
To ensure conformity with the requirements of the EMC directive, MITSUBISHI ELECTRIC has
produced the manual “EMC INSTALLATION GUIDELINES” (article number: 103944) in which
the installation of the servo ampilifier, the construction of a control cabinet and other installation
tasks are described. Please contact the relevant sales partner who is responsible for you.

MELSERVO J2-Super 1]

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Special safety instructions

The following notes on sources of danger should be interpreted as general guidelines for servo
drives in association with other devices. These precautions must always be observed in the
design, installation and operation of all control systems.

DANGER:

@ Observe all safety and accident prevention regulations applicable to your specific
application. Installation, wiring and opening of the assemblies, components and
devices may only be performed with all power supplies disconnected.

® Prior to carrying out any installation work, wiring and opening assemblies,
components and devices you must disconnect the power supply to the units and
wait for at least 10 minutes. Prior to touching anything measure the residual voltage
in condensers, etc. with a voltmeter to ensure that the voltage has been sufficiently
reduced.

® Never touch the servo amplifier or servo motor or the optional brake resistor during
or shortly after operation whilst they are still live. The components can get very hot
— there is a risk of getting burned.

® Assemblies, components and devices must always be installed in a shockproof
housing fitted with a proper cover and protective equipment.

® Devices with a permanent connection to the mains power supply must be integrated
in the building installations with an all-pole disconnection switch and a suitable
fuse.

® Ground the servo amplifier and servo motor securely.

@ Check power cables and lines connected to the equipment reqularly for breaks and
insulation damage. If cable damage is found, immediately disconnect the equipment
and the cables from the power supply and replace the defective cabling.

® Before using the equipment for the first time check that the power supply rating
matches that of the local mains power.

® EMERGENCY OFF facilities in accordance with VDE 0113 must remain effective in
all operating modes of the servo motor. The EMERGENCY OFF facility reset function
must be designed so that it cannot cause an uncontrolled or undefined restart.

® The EMERGENCY OFF facility must be wired so that the electromagnetic brake is
also activated during an EMERGENCY OFF.

® Residual current protective devices pursuant to DIN VDE Standard 0641 Parts 1-3
are not adequate on their own as protection against indirect contact for installations
with servo amplifier. Additional and/or other protection facilities are essential for
such installations.

S MITSUBISHI ELECTRIC

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Special safety instructions for the devices

CAUTION:
® During the installation of servo systems beware of the heat that builds up during

operation. Make sure that there is adequate clearance between the individual
modules and enough ventilation to allow the heat to be dissipated.

® Never install servo amplifiers or servo motors or the optional brake unit close to
easily flammable materials.

® When using a servo system always observe strict compliance with electrical
characteristics and physical dimensions.

@ In the event of a defect arising in the servo amplifier, servo motor or optional brake
resistor immediately switch the power off to the servo drive, as otherwise it may
lead to overheating and self-ignition of the devices.

MELSERVO J2-Super
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Configuration

Control power

supply
Reinforced
insulating No-fuse Magnetic contactor Servo
transformer ~ breaker motor
Power

S
—— () - nrs M [P | amlier @
)

[

S00500C

Environment

Operate the servo amplifier at or above the contamination level 2 set forth in IEC60664-1. For
this purpose, install the servo amplifier in a control box which is protected against water, oil,
carbon, dust, dirt, etc. (IP54).

Grounding

To prevent an electric shock, always connect the protective earth terminals of the servo amplifier
to the protective earth of the control box. Do not connect two or more ground cables to the same
protective earth terminal.

@@

Earth terminal Earth terminal

S00501C

\
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Wiring
The cables are connected via insulated tubular cable sockets to the terminal strip of the servo

amplifier.
<« Crimping terminal
4— Insulating tube
<« Cable

Use only the connectors designed for it to attach the servo motor to the servo amplifier. The
connectors can be ordered as accessories.

S500502C

MELSERVO J2-Super Vil
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Features and configuration Introduction

1

1.1

Introduction

Features and configuration

Apart from possessing the functions of the servo amplifiers MR-J2-Series, the servo amplifiers
MR-J2-Super have additional features and functions.

The servo amplifiers MR-J2S-B and MR-J2S-B4 are designed for operation with a Mitsubishi-
Motion-Controller via a serial bus (SSCNET). For this the servo amplifier reads in the position
data directly so that it can then execute the positioning process.

Through the specification of speed and direction of rotation via the command unit, precise
positioning is possible. To protect the power transistor against over-current resulting from great
accelerations or delays or overload the servo amplifier is equipped with a speed limitation
feature. The value for speed limitation can be varied and may be specified via an external
analogue input or a parameter.

The RS232C or RS422 interface permits serial communications between the servo amplifier
and a PC. Using the Windows-supported setup software, functions such as parameter setting,
test runs, status display, amplifier setting, etc. can be carried out. By means of real-time auto-
tuning it is possible to undertake an automatic adjustment of the amplifier settings to the
machine.

The MR-J2-Super series servo motor is equipped with an absolute position encoder which has
the resolution of 131072 pulses/rev to ensure more accurate control as compared to the MR-J2
series.

Simply adding a battery to the servo amplifier makes up an absolute position detection system.
This makes home position return unnecessary at power-on or alarm occurrence by setting a
home position once.

MELSERVO J2-Super 1-1
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Introduction

Function block diagram

1.2

Function block diagram

1.2.1 Servo amplifiers 200V
R ti
brake option @
Power supply [}
3-phase, 200-230VAC; [
1-phase, 230VAC Servo amplifier P i 'clp Servo motor
oo 1
o V' |
Main circuit W w !
| Fan ' } |
' MR-J2S-200B or more @[:1 ! !
: | L :
Conte Yo |
S power [ %l m ;
| supply Colgplo——-- !
' —‘ | eme 1 Electro- |
i ! ! magnetic |
| ' | brake |
| N Over- :
I R ti B Volt Ci it By |
| cogrgaive ) oeee, | [ aotage || et | et I [ [ )
! ]‘ l l i " Encoder !
E Position Virtual ] E
! command encoder !
. input Model position Model speed |_ '
I control control '
' Virtual '
! motor :
E ﬂ Model torque E
! Model Model !
I poosit?on sp%e% 1 .
! Actual position Actual speed Current l_ .
. control control control !
N — :
; iﬁ | MR-BAT
| =
i I/F Control
| | Optional batt
. {} ' (for gt:soglite?)oi%on
I RS-232C D/A | detection system)
' CN3
Analog monitor
Con(t)r:)ller Servo amplifier (2 channels)
servo amplifier or
termination
connector
5001002C

Fig. 1-1: Block diagram for Servo amplifier MR-J2-Super

) Up to 750 W a 1-phase power supply is possible. For details of connecting the power
supply please see section 3.5.

@ The connection of terminals shown for the optional regenerative braking resistor applies
exclusively to servo amplifiers MR-J2S-350B or smaller. For exact descriptions of the
wiring of terminals for other performance classes, please see tab. 3-4.
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Function block diagram

Introduction

1.2.2

Servo amplifiers 400V

MR-J2S-200B4 or less
Regenerative
brake option
ik
Lo
Power supply - VA
3-phase, 380-480VAC Servo amplifier | A Servo motor
i : : :
T , R |
— - ot :
N N N3 v :
| | - i
N '3 Main circuit W W !
i |
' I
: |
| Fan ' i :
24V o L @ O |
e L11 =
Power + — Control N !
supply circuit C A o--- !
24VDC | _ | 0V e Lot power o =Y |
supply Coleglo---- !
i emc 1 Electro- I
! | magnetic |
| | brake |
I
" Over- I
Regenerative Base Voltage Current o
brake H amplifier detection | | Current | | & ection .- . |
protection |
I l l ! Encoder |
| I
Position L
command . :
; Virtual Virtual
input motor encoder

Modelposition
control

Model speed
control

<|£ Model torque
Model Model
position speed 1
Actual position Actual speed Current
control control control
—
I/F Control

Controller

or
servo amplifier

Servo amplifier

or
termination
connector

MR-BAT

CONT|- - === === === === === === mmm oo

Optional battery
(for absolute position
detection system)

Analog monitor
(2 channels)

Personal computer

S5001250C

Fig. 1-2: Block diagram for Servo amplifier MR-J2-Super

When connecting an optional regeneration brake resistor, always remove the lead from
across the terminals P and D.
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Introduction Function block diagram

I

l

]

Encoder

MR-J2S-350B4 to 700B4
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supply e !
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' | brake i
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brake amplifier detection| | protection detection S |
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input
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control control

1
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encoder
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motor
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speed

-

Actual position Actual speed
control control

Current
control

iy

I/F Control

MR-BAT

CONT]- - - - - == === === ===mmmm oo

Optional battery
(for absolute position

detection system)

Controller

or
servo amplifier

Servo amplifier
or

termination
connector

Personal computer

Analog monitor
(2 channels)

Fig. 1-3: Block diagram for Servo amplifier MR-J2-Super

When connecting an optional regeneration brake resistor, always remove the lead from
across the terminals P and C.
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Model overview

Introduction

1.3 Model overview

1.3.1 Servo amplifiers 200V

s

MR-J2-[1B

Series

1
——
MR-J2S-500B MR-J2S-700B
Compatible servo motors
T Code
HC-KFSO] | HC-MFS[] | HC-SFS[1 | HC-RFS

10 035/13 053/13 — —
20 23 23 — —
40 43 43 — —
60 —_ — 52 —
70 73 73 — —
100 — — 102 —
200 —_ — 152/202 103/153
350 — — 352 203
500 — — 502 353/503
700 —_ — 702 —_

5000847T, S000955T, S000913T, S000914T

Fig. 1-4: Model designation of servo amplifiers 200V

MELSERVO J2-Super
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Introduction Model overview

1.3.2 Servo amplifiers 400V

“\\\\\\\\\\\\\\

Jie

JE

=

>-z0
=

I
]

i
I

=]

=0

N

MR-J2S-350B4 and MR-J2S-500B4

MR-JZS-_ B4
Series
Code Power supply
4 380-480VAC
&, Compatible
I Code servo motors
e HC-SFS
§ 60 524
100 1024
200 1524/2024
MR-J2S-700B4 350 3524
500 5024
700 7024

5001196C, S001060E, SO01061E

Fig. 1-5: Model designation of servo amplifiers 400V

1.3.3 Rating plate
MITSUBISHI AC SERVO
MODEL
MR-J2S-60B Model
POWER : 600W <«— Capacity

INPUT : 3,2 A3PH + 1PH 200 — 230 V 50Hz

3PH + 1PH 200 — 230 V 60Hz a— Applicable power supply
5,5 A 1PH 230V 50/60 Hz

OUTPUT: 170V 0 300 Hz 3,6 A <«—— Rated output current

SERIAL : TC3XXAAAAG52 <«——— Serial number

X MITSUBISHI ELECTRIC CORPORATION

MADE IN JAPAN

Soot1o01C

Fig. 1-6: Rating plate

1-6 S MITSUBISHI ELECTRIC
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Model overview Introduction

1.34 Servo motors

HC-MFS series

HC-SFS series HC-RFS series

5000849C

Fig. 1-7: Servo motors

Servo motors 200V

HC - MFSLI L] [

Electromagnetic
SR brake
Motor series B v/
HC-MFS
Code Rated speed [r/min]
HC-KFS
2 2000
HC-SFS
3 3000
HC-RFS
Rated speed Rated
Criz [r/min] sl output [W]
05 50 10 1000
31 100 15 1500
2 200 20 2000
4 400 35 3500
5 500 50 5000
7 750 70 7000
Fig. 1-8: Model designation of servo motors 200V
MELSERVO J2-Super 1-7
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Servo motors 400V

HC-SFS 4

Motor series
Electro-
HC-SFS Code magnetic
brake
B v
Code Power supply
4 400 V
Rated speed
el [r/min]
2 2000
Rated Rated
Code | Gutputiw] | €°% | output [w]
5 500 35 3500
10 1000 50 5000
15 1500 70 7000
20 2000
Fig. 1-9: Model designation of servo motors 400V
NOTE All motors conform to the following standards: EN, UL, cUL
1-8 S MITSUBISHI ELECTRIC
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Model overview Introduction

MITSUBISHI
AC SERVO MOTOR

Model —— | HC-MFS23

Serial number —— | SERIAL

Production date ———| DATE

EX MITSUBISHI ELECTRIC CORPORATION

500805C

Fig. 1-10: Rating plate

MELSERVO J2-Super
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Introduction Removal and reinstallation of the front cover

1.4 Removal and reinstallation of the front cover

For models MR-J2S-200B or larger the front cover must be removed before the battery holder
and terminal strips for connecting the power supply of the motor TE1) and control voltage (TE2)
are accessible.

DANGER:
A/ i Prior to removing the front cover the power supply must be switched off and at least
10 minutes must then elapse. This time interval is required for the condensers to

discharge to a harmless voltage level after turning off the mains power supply.

Removal the front cover for MR-J2S-200B and MR-J2S-350B
@ Hold down the removing knob.
@ Pull the front cover toward you.

Abb. 1-11:
Removal the front cover

S000513C

Reinstallation the front cover for MR-J2S-200B and MR-J2S-350B
@ Insert the front cover hooks into the front cover sockets of the servo amplifier.
(@ Press the front cover against the servo amplifier until the removing knob clicks.

Abb. 1-12:
Reinstallation the front cover

S000514C

1-10 S MITSUBISHI ELECTRIC
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Removal and reinstallation of the front cover Introduction

Removal the front cover for MR-J2S-500B, MR-J2S-350B4 and MR-J2S-500B4

@ Hold down the removing knob.
(@ Pull the front cover toward you.

Abb. 1-13:
Removal the front cover

=) =R
[ :\E;»: ~Hﬂﬂ@@*

\

S5000909C

Reinstallation the front cover for MR-J2S-500B, MR-J2S-350B4 and MR-J2S-500B4
@ Insert the front cover hooks into the front cover sockets of the servo amplifier.

@ Press the front cover against the servo amplifier until the removing knob clicks.

Abb. 1-14:
Reinstallation the front cover

S000910C

MELSERVO J2-Super 1-11
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Introduction Removal and reinstallation of the front cover

Removal the front cover for MR-J2S-700B and MR-J2S-700B4
Press the lock on the side of the front cover inwards.

Put a finger in the recess in the middle of the front cover and pull it off to the front.

Abb. 1-15:
Removal the front cover

S000911C
Reinstallation the front cover for MR-J2S-700B and MR-J2S-700B4
Insert the front cover hooks into the front cover sockets of the servo amplifier.
Press the front cover against the servo amplifier until the removing knob clicks.
Abb. 1-16:
Reinstallation the front cover
5000912C
1-12 S MITSUBISHI ELECTRIC
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Operating elements Introduction

1.5 Operating elements

1.5.1 Servo amplifier 200V

Servo amplifier MR-J2S-350B or less

S5
® o

=T
—

| T TS

(RTTRI

MR-J2S-100B or less MR-J2S-200B and MR-J2S-350B
5000970C
Fig. 1-17: Servo amplifier MR-J25-3508B or less
No. [Name Description Reference
@ |Battery holder Contains the battery (optional) for absolute Chap. 6
position data backup.
© |Battery connector (CON1) Used to connect the battery. Section 6.1.4
© |Display The two-digit, seven-segment LED shows the |Section 4.3
servo status and alarm number.
@ |Station number (CS1) Switch to set the station number of the servo  |Section 3.9
Ty amplifier.
©
Tab. 1-1: Operating elements and their meaning
MELSERVO J2-Super 1-13
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Operating elements

MR-J2S-100B or less

o—erEg )
——

=t
g =

MR-J2S-200B and MR-J2S-350B

(10]

S000512C

Fig. 1-18: Servo amplifier MR-J25-350B or less

No. |Name Description Reference
@ [Bus cable connector (CN1A)  |Used to connect the servo system controller or | Section 3.1.3
preceding axis servo amplifier.
@ |Bus cable connector (CN1B) |Used to connect the subsequent axis servo Section 3.1.3
amplifier or termination connector (MR-A-TM)
©®© |Communication connector Used to connect a personal computer or output |Section 3.1.3
(CN3) analog monitor data.
O |Name plate — Section 1.3.3
© |Encoder connector (CN2) Used for connection of the servo motor Section 3.1.3
encoder.
@ |Charge lamp Lit to indicate that the main circuit is charged. |—
While this lamp is lit, do not reconnect the
cables.
@ |Main circuit terminal block Used to connect the input power supply and Section 3.1.2
(TE1) servo motor.
©® |[Control circuit terminal block  |Used to connect the control circuit power Section 3.1.2
(TE2) supply and regenerative brake option.
© |Protective earth terminal (PE) |Module grounding Section 3.4
@ |Fan — —

Tab. 1-2: Operating elements and their meaning

A\

CAUTION:

Any mixing up of the connectors CN1A, CN1B, CN3 and CN2 can lead to a shortcircuit
and damage to the inputs and outputs.

1-14
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Operating elements

Introduction

Servo amplifier MR-J2S-500B and MR-J2S-700B

(1]
: \|
U]
i}
(3]
’

1k HﬁH!

5000971C
Fig. 1-19: Servo amplifier MR-J25-500B and MR-J2S-700B
No. [Name Description Reference
Battery holder Contains the battery (optional) for absolute Chap. 6
position data backup.
Battery connector (CON1) Used to connect the battery. Section 6.1.4
Display The two-digit, seven-segment LED shows the |Section 4.3
servo status and alarm number.
Station number (CS1) Switch to set the station number of the servo | Section 3.9
amplifier.
N =5
Tab. 1-3: Operating elements and their meaning
MELSERVO J2-Super 1-15
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Operating elements

(1]

I
(2] 0 1;1{
(3] —— ]
(4] } o |
01—
o ézﬁ

~—11
(7]
(&)
(9]
0]

S5000916C

Fig. 1-20: Servo amplifier MR-J25-500B and MR-J2S-700B

No. [Name Description Reference
@ |Bus cable connector (CN1A)  |Used to connect the servo system controller or |Section 3.1.3
preceding axis servo amplifier.
© |Bus cable connector (CN1B) |Used to connect the subsequent axis servo Section 3.1.3
amplifier or termination connector (MR-A-TM)
© |Communication connector Used to connect a personal computer or output |Section 3.1.3
(CN3) analog monitor data.
@ |Name plate — Section 1.3.3
© |Encoder connector (CN2) Used for connection of the servo motor Section 3.1.3
encoder.
© [Charge lamp Lit to indicate that the main circuit is charged. |—
While this lamp is lit, do not reconnect the
cables
@ |Main circuit terminal block Used to connect the input power supply and Section 3.1.2
(TE1) servo motor.
© |[Control circuit terminal block  |Used to connect the control circuit power Section 3.1.2
(TE2) supply and regenerative brake option.
© |Protective earth terminal (PE) |Module grounding Section 3.4
® |Fan — —

Tab. 1-4: Operating elements and their meaning

A\

CAUTION:

and damage to the inputs and outputs.

Any mixing up of the connectors CN1A, CN1B, CN3 and CN2 can lead to a shortcircuit

1-16
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Introduction

1.5.2 Servo amplifier 400V

Servo amplifier MR-J2S-60B4 to MR-J2S-200B4

(1]
(2] l |_1|'|l
(3]
(| e | (120
U ¥ ] HOE
K oe,»b
O o SV;;{
CHARGE LED1 LED2
° ]
] |||
o0 o0
5001238C
Fig. 1-21: Servo amplifier MR-J25-60B4 to MR-J25-20084
No. [Name Description Reference
Battery holder Contains the battery (optional) for absolute Chap. 6
position data backup.
Battery connector (CON1) Used to connect the battery. Section 6.1.4
Display The five-digit, seven-segment LED shows the |[Section 4.3
servo status and alarm number.
Charge lamp Lit to indicate that the main circuit is charged. |—
While this lamp is lit, do not reconnect the
cables
Station number (CS1) Switch to set the station number of the servo | Section 3.9
= amplifier.
Tab. 1-5: Operating elements and their meaning
MELSERVO J2-Super 1-17
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Operating elements

o \ P
—=1 [\
Ui ——3
(3]
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0 Orre—s
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Neox
(7]
(8]
o
(10]
1)
5001198C
Fig. 1-22: Servo amplifier MR-J25-60B4 to MR-J25-200B4
No. |Name Description Reference
@ |Main circuit connector (CNP1) Used to connect the input power supply Section 3.1.3
©®© |Bus cable connector (CN1A) Used to connect the servo system controller |Section 3.1.3
or preceding axis servo amplifier.
Bus cable connector (CN1B) Used to connect the subsequent axis servo |Section 3.1.3
amplifier or termination connector
(MR-A-TM)
@ |Encoder connector (CN2) Used for connection of the servo motor Section 3.1.3
encoder.
© |Communication connector (CN3) Used to connect a personal computer or Section 3.1.3
output analog monitor data.
@O |Nameplate — Section 1.3.3
@ |Regeneration connector Used to connect the regeneration brake —
option.
© | Control circuit terminal block (CN4) |Used to connect the control circuit power Section 3.1.2
supply.
© | Motor power supply connector Used to connect the servo motor Section 3.1.2
(CNP3)
@ |Protective earth terminal (PE) Module grounding Section 3.4
@D |Fan — —

Tab. 1-6: Operating elements and their meaning

A\

CAUTION:

Any mixing up of the connectors CN1A, CN1B, CN2 and CN3 can lead to a shortcircuit
and damage to the inputs and outputs.

1-18
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Operating elements Introduction

Servo amplifier MR-J2S-350B4 to MR-J2S-700B4

O

o T
11 H di
5000971C
Fig. 1-23: Servo amplifier MR-J25-350B4 to MR-J25-700B4
No. [Name Description Reference
Battery holder Contains the battery (optional) for absolute Chap. 6
position data backup.
Battery connector (CON1) Used to connect the battery. Section 6.1.4
Display The five-digit, seven-segment LED shows the |Section 4.3
servo status and alarm number.
Station number (CS1) Switch to set the station number of the servo  |Section 3.9
Y amplifier.
o
Tab. 1-7: Operating elements and their meaning
MELSERVO J2-Super 1-19
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Operating elements
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MR-J2S-350B4 and MR-J2S-500B4

MR-J2S-700B4

5000916C
Fig. 1-24: Servo amplifier MR-J25-350B4 to MR-J25-700B4
No. |Name Description Reference
@ |Bus cable connector (CN1A) Used to connect the servo system controller |Section 3.1.3
or preceding axis servo amplifier.
©® |Bus cable connector (CN1B) Used to connect the subsequent axis servo |Section 3.1.3
amplifier or termination connector
(MR-A-TM)
© |Communication connector (CN3) Used to connect a personal computer or Section 3.1.3
output analog monitor data.
O |Name plate — Section 1.3.3
© |Encoder connector (CN2) Used for connection of the servo motor Section 3.1.3
encoder.
@ [Charge lamp Lit to indicate that the main circuit is —
charged. While this lamp is lit, do not
reconnect the cables
@ |Control circuit terminal block (TE2) |Used to connect the control circuit power Section 3.1.2
supply.
© | Main circuit terminal block (TE1) Used to connect the input power supply, Section 3.1.2
regenerative brake option and servo motor.
@ |Protective earth terminal (PE) Module grounding Section 3.4
® |Fan — —

Tab. 1-8: Operating elements and their meaning

CAUTION:

Any mixing up of the connectors CN1A, CN1B, CN2 and CN3 can lead to a shortcircuit
and damage to the inputs and outputs.
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Introduction

153 Servo motor

5000882C
Fig. 1-25: Servo motor
No. [Name Description Reference
Encoder connector Cable for connection of encoders Section 7.1.3
Power supply connector, brake | Power supply cable (U, V, W), Earth cable, Section 3.2
Brake (for motor with electromagnetic brake)
Servo motor shaft Shaft of servo motor Section 2.1.2
Tab. 1-9: Operating elements and their meaning
MELSERVO J2-Super 1-21
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Functions

1.6

Functions

Function Description Reference
High-resolution encoder Motor encoder has a resolution of 131072 pulses/rev. |—

Absolute position detection Merely setting a home position once makes home Chap. 6
system position return unnecessary at every power-on.

Adaptive vibration suppression Servo amplifier detects mechanical resonance and Section 5.1.2

control

sets filter characteristics automatically to suppress
mechanical vibration.

Vibration suppression control

Vibrations with an amplitude of +1 impulse on stopping
the servo motor are suppressed.

Parameter 24

Low-pass filter Suppresses high-frequency resonance which occurs  |Section 5.1.3
as servo system response is increased.
Machine analyzer function By attaching the MR-J2-Super to a PC on which the —
setup software is installed, the frequency
characteristics of the mechanical system can be
recorded.
Machine simulation Can simulate machine motions on a personal computer |—
screen on the basis of the machine analyser results.
Gain search function Personal computer changes gains automatically and | —
searches for overshoot-free gains in a short time.
Real-time auto tuning Automatically adjusts the gain to optimum value if load |Section 4.6.3

applied to the servo motor shaft varies.

This function is more powerful on the MR-J2-Super
than on the MR-J2.

Analog monitor output

Servo status is output in terms of voltage in real time.

Parameter 22

Torque limit

Servo motor torque can be limited to any value.

Parameter 10, 11

Forced stop

The external EMERGENCY OFF signal (EM1) can be
released internally.

Parameter 23

Forced output signal Output signal can be forced on/off independently of the |Section 4.4
servo status.
Use this function for output signal wiring check, etc.

Test operation mode The servo motor can be operated from the servo Section 4.4
amplifier without a start signal.

Regenerative brake option Used when the built-in regenerative brake resistor of  |Section 7.1.1

the servo amplifier does not have sufficient
regenerative capability for the regenerative power
generated.

Setup software

Using a personal computer, parameter setting, test
operation, status display, etc. can be performed.

Tab. 1-10: Function description
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Introduction

1.7 System configuration

CAUTION:
To prevent an electric shock, always connect the protective earth (PE) terminal of the
servo amplifier to the protective earth (PE) of the control box.

1.71 Servo amplifiers 200V

System configuration for MR-J2S-100B or less

Serco system
controller
Power suppl or
PPY preceding axis
servo amplifier

ool No-fuse circuit Servo amplifier
e | @ breaker _—
5 —

e T 1PN
= / [ C'\‘“B
SENO // H“V‘ -

-~
H‘ Hﬂﬂnh.
Magnetic

contactor

Servo motor
power supply

Subsequent
axis servo
amplifier
or
termination
connector

[

Servo motor
S001003C

Fig. 1-26: Overview of the system configuration for MR-J25-100B or less

NOTE A listing of options and auxillary equipment can be find in Tab. 1-11 on page 1-26.

MELSERVO J2-Super
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System configuration

NOTE

System configuration for MR-J2S-200B and MR-J2S-350B

WH”T.NB

Il

Serco system
controller
Power supply or
preceding axis
servo
l amplifier
OEJ@ Servo amplifier
e | e | No-fuse circuit T
S breaker CN1A Subsequent
axis servo
amplifier
H cN1B gr
x Hﬂﬂﬂ~ termination
J UH b"bh connector

Magnetic
contactor

Personal computer (optional)

Nam P, C

Regenerative brake
option

Protective
earth terminal

Encoder cable

ervo motor

S5001004C

Fig. 1-27: Overview of the system configuration for MR-J25-200B and MR-J2S-350B

A listing of options and auxillary equipment can be find in Tab. 1-11 on page 1-26.
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System configuration for MR-J2S-500B

Power supply

No-fuse circuit

e | @ breaker
©FA |O]
Magnetic

contactor

L1,L2,L3
Regenerative
brake option

Protective
earth terminal

L21, L11

— "

Serco system
controller
or
preceding
axis servo
amplifier

CN1A

CN1B

Subsequent
axis servo
amplifier
or
termination
connector

CN3

CN2

Encoder cable

Servo motor
power supply

S001005C

Fig. 1-28: Overview of the system configuration for MR-J2S5-500B

A listing of options and auxillary equipment can be find in Tab. 1-11 on page 1-26.
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System configuration for MR-J2S-700B
Power supply
l Serco system
o2 Jol controller
e o | No-fuse circuit or
— breaker preceding
ﬂ axis servo
= amplifier
5]
SN0 CN1A
Subsequent
axis servo
CN1B amplifier
== [ termination
Magnetic |||‘||“m connector
contactor ] i
5 CN3
H” ] Personal computer (optional)
CN2
Protective L
earth terminal \
T
L1, L2,L3
Regenerative
brake option
é
Servo motor &
power supply P
Servo motor
5001006C
Fig. 1-29: Overview of the system configuration for MR-J25-700B
Options and auxiliary equipment Reference
No-fuse circuit breaker Section 3.1.1
Magnetic contactor Section 3.1.1
Regenerative brake option Section 7.1.1
Cables Section 7.1.2
Power factor improving reactor (Ug/Up = 400V/230V) Section 7.2.1
Tab. 1-11: Options and auxiliary equipment
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1.7.2

NOTE

Servo amplifier 400V

System configuration for MR-J2S-200B4 or less

Power supply

4

o2l

L1,L2,L3

Regenerative
brake option

No-fuse
circuit breaker

Serco system
controller
or
preceding
axis servo
amplifier

CN1A
CN1B
Servo amplifier

Subsequent
axis servo
amplifier
or
termination
connector

Servo motor
power supply

Encoder cable

Servo motor

Circuit protector

S001252C

Fig. 1-30: Overview of the system configuration for MR-J25-200B4 or less

A listing of options and auxillary equipment can be find in Tab. 1-12 on page 1-29.
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System configuration for MR-J2S-350B4 and MR-J2S-500B4

Power supply

‘ Serco system
controller
o&e or
s preceding
o axis servo
5| No-fuse circuit amplifier
|: | | breaker CN1A Subsequent
= axis servo
i CN1B amplifier
SEND or
termination
- connector
Servo amplifier

"

= - N M””HH ‘ H

Regenerative
brake option

supply
| - | 2avDC

Circuit protector

Protective earth
terminal

CN2

Servo motor Encoder cable

power supply

Servo motor

5001253C

Fig. 1-31: Overview of the system configuration for MR-J2S-350B4 and MR-J2S5-500B4

NOTE A listing of options and auxillary equipment can be find in Tab. 1-12 on page 1-29.
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System configuration for MR-J2S-700B4

Power supply Serco system

controller
or
preceding
axis servo
amplifier
CN1A

No-fuse circuit
breaker

Servo amplifier

Magnetic .‘
contactor |

L1,L2,L3

Protective earth terr;]inal

Regenerative
brake option

Servo motor
power supply

CN1B

i

Encoder cable

Subsequent
axis servo
amplifier
or
termination
connector

Personal computer

e

Power
supply
24VDC

Circuit protector

CN2

Servo motor

5001254C
Fig. 1-32: Overview of the system configuration for MR-J2S-700B4
Options and auxiliary equipment Reference
No-fuse circuit breaker Section 3.1.1
Magnetic contacto Section 3.1.1
Regenerative brake option Section 7.1.1
Cables Section 7.1.2
Tab. 1-12: Options and auxiliary equipment
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General environmental conditions Installation

2 Installation

2.1 General environmental conditions

CAUTION:
A ® The equipment must be installed in the specified direction. Otherwise, a fault may
occur.

@® Leave specified clearances between the servo amplifier and control box inside
walls or other equipment.

Environmental conditions Data
Servo amplifier Servo motor
Ambient temperature during operation |0 to +55°C (non-freezing) 0 to +40°C (non-freezing)
Ambient humidity during operation Max. 90% (no condensation) Max. 80% (no condensation)
Ambient temperature in storage —20 to +65°C -15to0 +70°C
Ambient humidity in storage Max. 90% (no condensation) Max. 90% (no condensation)
Ambience Indoors (no direct sunlight); no corrosive gas, no inflammable gas, no oil
mist, no dust)
Altitude above sea level Max. 1000m
Protective structure IPOO HC-KFS/MFS: IP55,
HC-SFS/RFS: IP65
Vibration Max. 5.9m/s? (0,6 g) Section 2.1.2
Tab. 2-1: Environmental condition overview
MELSERVO J2-Super 2-1
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General environmental conditions

211

Installation of servo amplifiers

A

CAUTION:

@ When installing the unit in a control box, prevent drill chips and wire fragments
from entering the servo amplifier.

® Prevent oil, water, metallic dust, etc. from entering the servo amplifier through
openings in the control box or a fan installed on the ceiling.

Installation of one servo amplifier

The servo amplifier must be installed as shown in the following diagram, upright on a vertical and
smooth wall.

Control box Control box

TS TR

} Il I 377/ e

uvw
)

/) //

$5000520C

Fig. 2-1: Installation direction and clearances

Minimal installation clearance [mm)]
Servo amplifier
A B (] D
Servo amplifiers 200V 70 40
10 40
Servo amplifiers 400V 75 120

Tab. 2-2: Minimal installation clearance

® The distance A for the servo amplifier MR-J2S-700B4 is 70mm.
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Installation of two or more servo amplifiers and other equipment

Leave a large clearance between the top of the servo amplifier and the internal surface of the
control box. Due to the power loss of the units it must be ensured that the internal temperature
of the control cabinet does not exceed the ambient temperature of +55 °C allowed for the servo
amplifier. If necessary, the control cabinet will have to be ventilated. In this case, however, the
servo amplifier must not be installed in the flow of coolant of some other operating agent. The
fan(s) in the forced-cooling housing must be installed taking into account the provision of an
optimum supply of cool air.

For details of the heat dissipation of control cabinets and housings please see the
manufacturer’s specifications.

When using heat generating equipment such as the regenerative brake option, install them with
full consideration of heat generation so that the servo amplifier is not affected.

/

v v
; . ’
ol ]
1 1
A B|
A B A
§ ‘%—»
2| 3]
; g b
N
Y
=0 =0
L1 L2 L3 L1 L2 L3
Uu v w Uu v w

S000521C

Fig. 2-2: Installation of two or more servo amplifiers

. Minimal installation clearance [mm]
Servo amplifier
A B (03 D
Servo amplifiers 200V 40
30 10 100
Servo amplifiers 400V 120
Tab. 2-3: Minimal installation clearance
MELSERVO J2-Super 2-3
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General environmental conditions

2.1.2

Installation of servo motors

Safety instructions

CAUTION:

® Do not hold the cable, shaft or encoder to carry the servo motor. Otherwise, a fault
or injury may occur.

@ Securely fix the servo motor to the machine. If fixed insecurely, the servo motor
will come off during operation, leading to injury.

® When coupling the shaft end of the servo motor, do not subject the shaft end to
impact, such as hammering. The encoder may become faulty.

® Secure the motor shaft and rotating parts against access through appropriate
covers.

® Do not subject the servo motor shaft to more than the permissible load. Otherwise,
the shaft may break, leading to injury.

Instructions for the protection of the servo motor shaft

® When mounting a pulley to the servo motor shaft provided with a keyway, use the screw
hole in the shaft end (refer fig. 2-3). To fit the pulley, first insert a double-end stud into the
screw hole of the shaft, put a washer against the end face of the coupling, and insert and
tighten a nut to force the pulley in.
Under no circumstances must you use a hammer for installation work on the servo motor
shaft.

Servo motor

i Nut
i
1

[  — Double-end stud

i U/

!
|
|
i
Lo —

PuIIey—| Washer

5000522C

Fig. 2-3: Installing a pulley

@ For servo motors with the shaft without a keyway, use a friction coupling or the like.
® When removing the pulley, use a pulley remover to protect the shaft or the motor from impact.

@ The orientation of the encoder on the servo motor cannot be changed.
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General environmental conditions

Installation

@ For installation of the servo motor, use spring washers, etc. and fully tighten the bolts so
that they do not become loose due to vibration.

® When using a pulley, a chain wheel or synchronising pulley select a diameter that will not
exceed the permissible radial load (see table below).

® Do not use any inelastic, rigid connections that may lead to excessive bending moments to
the shaft and thus cause the shaft to break.

Servo motor L [mm] Permissible radial load [N] Permissible thrust load [N]

053/13 25 88 59
HC-MFS 23/43 30 245 98
73 40 392 147
053/13 25 88 59

HC-KFS
23/43/73 30 245 98

52 to 152
55 980 490
524 to 1524
HC-SFS
202 to 702
79 2058 980
2024 to 7024

103 to 203 45 686 196

HC-RFS
353/503 63 980 392

Tab. 2-4: Permitted radial load and axial load of servo motor
Radial load

Thrust load

L: Distance from flange mounting surface to load center

5000523C

Fig. 2-4: Directions of action of forces on the servo motor
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Installation General environmental conditions
Vibration
Servo motor Vibration
HC-KFS X, Y: 49m/s? (5g)
HC-MFS (refer fig. 2-6)
HC-SFS52 to 152 X, Y: 24.5m/s? (2.59)
HC-SFS524 to 1524 (refer fig. 2-6)
HC-RFS
HC-SFS202, 352 X: 24.5m/s? (2.59)
HC-SFS2024, 3524 v 49m/s? (5)
(refer fig. 2-6)
HC-SFS502, 702 X: 24.5m/s? (2.5g)
HC-SFS5024, 7024 v: 29.4m/s? (3q)
(refer fig. 2-6)
Fig. 2-5: Vibration resistance of the servo motors
Servo motor
4 Y
l -
4
5000518C
Fig. 2-6: Vibration directions on the servo motor
T 200
E
c
S
g 100
S 80
>
T 60
©
x 50
C
5 40
©
2 30
=
§
c 20
S
®
g
>
| | | | | | | | | | | | | |
500 1000 1500 2000 2500 3000 3500
Speed [r/min]
5000519C
Fig. 2-7: Graphic representation of the vibration amplitudes of the servo motor
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General environmental conditions Installation

Protection from oil and water

When the gear box is mounted horizontally, the oil level in the gear box should always be lower
than the oil seal lip on the servo motor shaft. If it is higher than the oil seal lip, oil will enter the
servo motor, leading to a fault. Make sure there is a ventilation hole in the gear box to prevent
any pressure build up in the gear box.

The following table presents an overview of the minimum clearances between the oil level and
the servo motor shaft centre:

Servo motor Height above oil level [mm]
52 to 152
20
524 to 1524
HC-SFS
202 to 702
25
2024 to 7024
HC-RFS 103 to 503 20

Tab. 2-5: Minimum clearances between the oil level and the servo motor shaft centre

Gear l

Servo motor

Height above oil level h /m.l:_cx

Lip

V ring

S5000525C

Fig. 2-8: Arrangement

CAUTION:

The servo motors in the HC-MFS- and KC-KFS-Series do not have any oil seal on the
shaft. Here the sealing must occur on the gear side.

MELSERVO J2-Super 2-7
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Installation General environmental conditions

When installing the servo motor horizontally, face the power cable and encoder cable
downward. When installing the servo motor vertically, lay the cables with an adequate cable trap
to avoid mechanical load on the cable and motor.

Cable trap

2

Fig. 2-9: Installing the servo motor horizontally and vertically showing cable trap

S5000526C

Make sure that the cables leading to the servo motor does not pass through oil or water. Due to
the effects of capillarity, oil or water could get into the motor via the cables.

Servo
motor

Qil-/water pool

Incorrect! Cable trap

S5000527C

Fig. 2-10: Do not lay the cables to the motor in oil or water

When the servo motor is to be installed with the shaft end at top, provide measures so that it is
not exposed to oil and water entering from the machine side, gear box, etc.
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General environmental conditions Installation

Lubricating oil

Servo motor

5000528C

Fig. 2-11: Installation of the motor with the shaft at the top

In general the installation of the servo motor can be in any desired location or position. When the
servo motor with electromagnetic brake is installed with the shaft end at top, the brake plate may
generate sliding sound but it is not a fault.

Laying the cables

The way of clamping the cable must be fully examined so that flexing stress and the cable's own
weight stress are not applied to the cable connection.

In situations where the servo motor moves, the cable must not be under tension. If the cables
are laid in a cable duct, there must be a sufficient amount of play in the cable lengths of the motor
and encoder cables.

The flexing service life of encoder cables is presented in fig. 2-12. The useful service life of the
encoder cable MR-JCCBLmMM-L will be at an end after flexing 5000 times with a flexing radius
of 60 mm. In practice you should plan to have a certain safety margin. For installation on a
machine where the servo motor will move, the flexing radius should be made as large as

possible.
1x10°
5% 10 0 High-flexible
encoder cable
MR-JCCBLOM-H

1x10 MR-JHSCBLCIM-H

5x10° MR-ENCBLCIM-H
0 / @ Standard encoder cable
2 1xi0 7 MR-JCCBLOM-L
3 5x 10° MR-JHSCBLCIM-L
kS
8 1x 105 4
€ 5x10°
=}
p

1x10*

5x10° = 10

/
-'/
1x10°
4 7 10 20 40 70100 200
Flexing radius [mm]
5000529C

Fig. 2-12: Number of flexings depending on the flexing radius

MELSERVO J2-Super 2-9
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Installation

General environmental conditions
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Connection of servo amplifier Connection

3 Connection

3.1 Connection of servo amplifier

CAUTION:
A Only the voltage stated may be connected to the relevant terminals. An incorrect
voltage can lead to damage to the servo amplifier.

3.1.1 No-fuse circuit breakers, fuses, magnetic contactors and cables

The terminal strips for mains and motor connections become visible after opening the flap on the
front cover (MR-J2S-100B or less) or after removing the front cover (MR-J2S-200B or larger and
MR-J2S-350B4 or larger). Mains power is connected via terminals L1, L2 and L3. In the case of
200V models up to 750W a 1-phase connection is possible.

Connect the motor to the output terminals U, V and W.

For a description of the terminals for the power connections see Tab. 3-4 and Tab. 3-5 on page
3-4.

The following accessories in this section are to be used for the operation of the servo amplifier
and servo motor:

Injection Dimensions [mm?]

Servo amplifler ho-flse ciruit Fuse | Magnetic |y 4513 L11-121 | Uv-w rEé?Entk;Ei-c
MR-J2S-10B  [NF30,5 A 16 A S-N10 1.5 15 1.5 1.5
MR-J2S-20B  [NF30,5 A 16 A S-N10 1.5 15 1.5 1.5

> |[MR-J28-40B  |NF30, 10 A 16 A S-N10 1.5 15 1.5 15

@ MR-J2S-60B  [NF30, 15 A 16 A S-N10 1.5 15 1.5 1.5

£ [MR-J2S-70B  [NF30, 15 A 16 A S-N10 1.5 15 1.5 1.5

% MR-J2S-100B  [NF30, 15 A 16 A S-N10 1.5 15 25 15
S [MR-J28-200B  |NF30, 20 A 20 A S-N18 2.5-4 15 4 1.5

@ [MR-J25-350B |NF30, 20 A 25 A S-N20 4-6 1.5 6 1.5
MR-J2S-500B  [NF50, 50 A 50 A S-N35 4-6 15 6 1.5
MR-J2S-700B  [NF100, 75 A 50 A S-N50 10 15 10 1.5

> |MR-J25-60B4 |NF30, 5 A 16 A S-N10 1.5 15 1.5 1.5

% MR-J2S-100B4 [NF30, 10 A 16 A S-N10 1.5 1.5 1.5 1.5

£ |MR-J25-200B4 [NF30, 15 A 16 A S-N10 1.5 15 1.5 1.5

g MR-J2S-350B4 [NF30, 20 A 20 A S-N18 2.5-4 15 4 1.5

S [MR-J2S-500B4 |NF30, 20 A 25 A S-N20 4-6 15 6 1.5

& [MR-J25-700B4 |NF50, 50 A 50 A S-N35 4-6 15 6 1.5

Tab. 3-1: Required equipment
MELSERVO J2-Super 3-1
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Connection

Connection of servo amplifier

3.1.2 Control circuit and main circuit terminal block
Connectors
Servo amplifier Main circuit/control circuit/ .
brake restistor/brake unit Protective earth PE
TE1 TE2
f
Fi f [
MRI2SA0B ETETER EE
= - |
to SISIS NIE R BRI
MR-J2S-60B SIS
Back of ® Z I S
uvw device
| | =] |
|:||:| S001222C S000539C
|:||:| TE2
!
TE1—>EFH
. L1 L2 L3 Front of ® E ‘
device S| =]
MR-J25-70B &T Sy o| = | oR® [V
MR-J2S-100B TE2 SIS
PE T | =
%ackof ® E |
evice
| | =]
S000919C S001223C S000540C
=)
g i
S TE1 TE2
« 00
(4]
% MR-J2S-200B Il
£ |MR-J2s-3508 | ey e | [RIRIEIRIRIE]  [RRIEIRIRE]
<>3 L1233 U Vv w L1121t b P C N
@
2 PE
S000920C S001224C S000541C
Mounting screw for interna
o lr brake resistor cable in the
event it is not used
e L1
TE? o
= L21 @
MR-J2S-500B S — @
PE i?% @
T S@
S000921C S001225C S000925C
o ; Mounting screw for internal
H HH brake resistor cable in the
event it is not used
J TE2
B|[—TE2
MR-J2S-700B ‘ [®]] L1 DO
L1L2LB3C P N UV W '
©,
S000922C S001226C S000927C
Tab. 3-2: Terminals of servo amplifier 200V
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Connection of servo amplifier

Connection

Servo amplifier

Connectors

Main circuit/control circuit/
brake restistor/brake unit

Protective earth PE

CN4
CNP1 —
L1 P| o 24 VL1 n ®®®
{\(/I)R-JZS-SOB4 : o el o v oviLat '
CNP2 — ¢ L3 D
MR-J2S-200B4
onpg— 1| Nl o ®
T
S001227C S001208C
TE2 Mounting screw for interna
brake resistor cable in the
g event it is not used
=4 24V/L11
= ov/21
:g MR-J2S-350B4
B |to
£ |MR-J2S-500B4
]
b
o)
n
S001228C 5000925C

MR-J2S-700B4

TE2

Mounting screw for internal
brake resistor cable in the
event it is not used

b

CECES
EEEEEEEEE [ s | ")
L1L2L3Cc P N U VW
@
5000922C S5001229C 5000927C
Tab. 3-3: Terminals of servo amplifier 400V
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Connection

Connection of servo amplifier

Main circuit terminal overview for MR-J2S-60B to MR-J2S-700B

Terminal |Signal Description

L1, L2, L3 |Main circuit power supply | The rated voltage range is 3-phase 200 to 230V AC, 50/60 Hz. Up to 750 W
a 1-phase power supply is possible.

L11, L21 |Control circuit power The rated voltage range is 1-phase 200 to 230V AC, 50/60 Hz. Here L11

supply must be equal in phase to L1 and L21 equal in phase to L2.

N Brake unit option When using the optional brake unit, connect it across the terminals P and N.
Before connecting the optional brake unit, you must disconnect the internal
brake resistor across the terminals P and C.
Do not connect a optional brake unit to the servo amplifier of MR-J2S-350B
or less.

P,C,D Regenerative brake MR-J2S-350B or less

option/brake unit The terminals P and D are factory-connected. When connecting an optional

regenerative brake, always disconnect the cable connection across P and D.
Connect the optional regenerative brake across the terminals P and C.
Do not connect a optional brake unit to the servo amplifier of MR-J2S-350B
or less.
MR-J2S-500B or more
When connecting an optional regenerative brake or brake unit, always
disconnect the cable connection across P and C of the internal brake
resistor.
Connect the optional regenerative brake across the terminals P and C.
When using the optional brake unit, connect it across the terminals P and N.

U, VvV,w Servo motor output Connect to the servo motor power supply terminals U, V, W.

PE Protective earth Connect this terminal to the protective earth (PE) terminals of the servo
motor and control box for grounding.

Tab. 3-4: Signal overview (MR-J25-60B to MR-J25-700B)

Main circuit terminal overview for MR-J2S-60B4 to MR-J2S-700B4

Terminal |Signal Description

L1, L2, L3 |Main circuit power supply | The rated voltage range is 3-phase 380 to 480V AC, 50/60Hz.

24V/L11, |Control circuit power Connect a 24VDC source here. Make sure that the plus pole of the DC

ov/L21 supply source is connected to terminal 24V/L11 and the minus pole of the DC
source to terminal OV/L21.

N Brake unit option When using the optional brake unit, connect it across the terminals P and N.
Before connecting the optional brake unit, you must disconnect the internal
brake resistor across the terminals P and C.
Do not connect a optional brake unit to the servo amplifier of MR-J2S-200B4
or less.

P,C,D Regenerative brake MR-J2S-200B4 or less

option/brake unit The terminals P and D are factory-connected. When connecting an optional

regenerative brake, always disconnect the cable connection across P and D.
Connect the optional regenerative brake across the terminals P and C.
Do not connect a optional brake unit to the servo amplifier of MR-J2S-200B4
or less.
MR-J2S-350B4 or more
When connecting an optional regenerative brake or brake unit, always
disconnect the cable connection across P and C of the internal brake
resistor.
Connect the optional regenerative brake across the terminals P and C.
When using the optional brake unit, connect it across the terminals P and N.

U, VvV,w Servo motor output Connect to the servo motor power supply terminals U, V, W.

PE Protective earth Connect this terminal to the protective earth (PE) terminals of the servo
motor and control box for grounding.

Tab. 3-5: Signal overview (MR-J2S-60B4 to MR-J2S-700B4)
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Connection of servo amplifier Connection

3.1.3 Signal lines

The servo amplifier has four signal connectors. You will find the pin configuration of the
connectors on the next page.

CN1A CN1B
% %
] [T ] [
— 16 M2 & 2 6 M2 e
PP P11
N B N
TD 5 TD* 5 TD 5 TD* 5
5 LG 16 LG 6 LG 16 LG
7 | 17 7 | 17
8 {ema S Hema 8 {ema (B Hema
9| 19 9 | 19
ANEEN ANEEN
C’% Q*;J
CN2 CNS3
% %
][] ][]
2| LG 12 LG 2| LG 12 LG
LG N LG 73 HXDT TXD EER
4 14 | 4 | sG 14 MBR
5 7 MO 5 MO2 5]
& N2 I P I T
MD - MDR 77 LA TLAR 7
8 MR 118 | MRR — | LB 18 | LBR
51" [ o B N
10 BAT 20 P5 110 | 120 |
— P5 |— \ VDD EM1
— — — ——
/ The connector frames are connected /
with the PE (earth) terminal inside the
servo amplifier.
5000974C
Fig. 3-1: Signal connector
NOTE The display of the pin configuration in fig. 3-1 shows the view from the soldering tag side.
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Connection Connection of servo amplifier

Interface explanations

Connector Name Description
. . |Used for connection with the controller or
CN1A Connector for bus cable from preceding axis. preceding-axis servo amplifier.
Used for connection with the next-axis servo
CN1B Connector for bus cable to next axis amplifier or for connection of the termination
connector.
CN2 Encoder connector Used for connection with the servo motor encoder.
Used for connection with the personal computer.
CN3 Communication connector Serves as an |/O signal connector when the
personal computer is not used.

Tab. 3-6: Description of interfaces CN1A, CN1B CN2 and CN3

Input signal

Signal Symbol | Pin-No. [Description /0

Turning off EM1 puts the servo motor in a forced
stop status, in which the servo is switched off and
Forced stop EMA1 CN3-20 |the dynamic brake is operated to stop the servo DI-1
motor. Turn on EM1 in the forced stop status to
reset this status.

Tab. 3-7: Input signal

Output signals

Signal Symbol | Pin-No. |Description /0
Electromagnetic brake With switched off signal “Servo ON” MBR-SG is
interlock MBR CN3-13 opened. DO1
Encoder A-phase pulse LA CN3-6 . .
(Differential outputs) Qutputs pulses per servo motor revolution set in
LAR CN3-16 | parameter No. 38. In forward rotation of the servo DO2
LB CN3-7 |motor, the encoder B-phase pulse lags the
En_coder B-phase pulse encoder A-phase pulse by a phase angle of n/2.
(Differential outputs) LBR CN3-17
Lz CN3-8
Encoder Z-phase pulse . . .
(Differential outputs) - CNB.18 The zero-phase signal of the encoder is output. DO2
. The data set for CH1 in parameter 22 are output Analog
Analog monitor 1 MO1 CN3-4 as analog via MO1-LG. output
. The data set for CH2 in parameter 22 are output Analog
Analog monitor 2 MO2 CN3-14 | 3¢ analog via MO1-LG. output
Tab. 3-8: Output signals
Power supply
Signal Symbol Pin-No. Description
VDD CN3-10 Internal voltage source output voltage at the terminals
24VDC output VDD R SG: +24VDC = 10 %. Output current: max.
SG CN3-3 80mA
A Common reference point for the digital inputs,
Common for digital inputs CoMm CN3-5 voltaically separated from terminal LG
Common for control signals LG g,\’l\lsa_'111 Common for analog outputs MO1 and MO2
Shield SD Plate Connect the shield of signal cable here.
Tab. 3-9: Power supply
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Connection of servo amplifier Connection

3.1.4 Interfaces

The connection of external periphery to the interface described in section 3.1.3 is covered in the
following.

Digital input interface DI-1

Give a signal with a relay or open collector transistor.

Servo amplifier

24VDC
VDD
COM 4.7kQ
approx. 5mA
EM1

- Ve R

Uges <1V
loe < 100pA

S5001007C

Fig. 3-2: External device connection
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Connection Connection of servo amplifier

Digital output interface DO-1

Via this interface a control lamp, a relay or an photocoupler may be addressed, for example.
Provide a diode (D) for an inductive load, or an inrush current suppressing resistor (R) for a lamp
load. (Permissable current: 40mA, inrush current: 100mA).

® Inductive Load

Servo amplifier

24V DC
VDD

MBR

S5001008C

Fig. 3-3: Inductive load connection

CAUTION:
A i When connecting an inductive load be sure to observe the correct polarity of the
recovery diode D. Connecting it backwards could cause the servo amplifier to be

damaged.

@® Lamp connection

Servo amplifier

24V DC
VDD

MBR

Tr

G-
1’14

SG

S001009C

Fig. 3-4: Lamp connection
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Connection of servo amplifier

Connection

Emulated encoder output

@ Differential output
max. output current: 35mA

Servo amplifier Servo amplifier
LA ee-ee. . AM26LS32 or equivalent LA .
(LB, LZ) [ (LB, LZ) 1,2k Q
LAR 150 Q LAR N AEE‘
(LBR, LZR) (LBR, LZR)
------- High-speed

e 1 photocoupler
) )

5000553C
Fig. 3-5: Example
i T T N
w2, |
? _’_\_ LZ/LZR signal varies +3/8T on
1T [ its leading edge.
| >400 ps
1 I_I
5000554C
Fig. 3-6: Time response of the output signals
Analog output
Servo amplifier
Output £10V/1mA
(M02)| /™
— i i
LG| 1 i
T O
SD J
5000556C
Fig. 3-7: Example for an interface
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Connection Servo motor

3.2 Servo motor

3.2.1 Connection of servo motors

CAUTION:
A/ i ® Ground the servo amplifier and servo motor securely.
To prevent an electric shock, always connect the protective earth terminal (PE) of
the servo amplifier marked with L., with the protective earth of the control box.

® Connect the cables to the servo amplifier and servo motor with the right terminals
and the correct phases (U, V, W) . Otherwise the servo motor will not work correctly.

® Do not connect AC power supply directly to the servo motor. Otherwise, a fault may
occure.

@ Connect the servo motors via corresponding power supply connector.

(@ For grounding, connect the earth cable of the servo motor to the protective earth (PE)
terminal of the servo amplifier. Simultaneouse connect the ground cable of the servo
amplifier to the earth via the protective earth of the control box. Refer fig. 3-8.

® When using a servo motor with brake then it must be connected via an external voltage
source of 24VDC.

Control box

Servo amplifier
Servo motor

@ ®

PE terminal

S000557C

Fig. 3-8: Protective earth connection
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Servo motor

Connection

3.2.2

Motor connector

Servo motor series HC-KFS (B)/HC-MFS (B)

<«—— Power supply connector

Red: Phase U

White: Phase V

Black: Phase W
Greenl/yellow: Protective earth

5000883C

Fig. 3-9: Servo motor series HC-KFS (B) and HC-MFS (B)

[ |
Without With 1 2 8
electromagnetic electromagnetic MR |MRR| BAT
brake brake
4 5 6
MD |MDR
7 8 9
:| :| P5 | LG | SHD
[¢]

View on the crimp terminals

Encoder connector
Power supply connector Power supply connector
MR-PWCNK1 MR-PWCNK2
Pin | signal | Gadle Pin | Signal Cable
1 U Red 1 U Red

2 \" White 2 Vv White
3 W Black 3 W Black
4 Protective Green/ 4 Protective Green/
earth Yellow earth Yellow

5 B1O —

6 B2® —

5000981C

Fig. 3-10: Connections of power supply, encoder and electromagnetic brake

® 24VDC no polarity

MELSERVO J2-Super
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Connection Servo motor
Servo motor series HC-SFS/HC-RFS
el -
T— Power supply connectors
Brake connector
Encoder connector
5000562C
Fig. 3-11: Servo motor series HC-SFS/HC-RFS
Connectors
Servo motor
Power supply Encoder Electromagnetic brake
HC-SFS52
) ) In the power supply
HC-SFS102 MR-PWCNS1 connector
HC-SFS152
HC-SFS202
>
8 | HC-SFS352 MR-PWCNS2
Y MR-BKCN
5 | HC-SFS502
° MR-J2CNS (Set)
€ | HC-SFS702 MR-PWCNS3
o
S | HC-RFS103
n
HC-RFS153 MR-PWCNS1
) In the power supply
HC-RFS203 connector
HC-RFS353
MR-PWCNS2
HC-RFS503
HC-SFS524
) ) In the power supply
§ HC-SFS1024 MR-PWCNS1 connector
¥ |HC-SFS1524
*é HC-SFS2024 MR-J2CNS (Set)
9 |HC-SFS3524 MR-PWCNS2
5 MR-BKCN
o | HC-SFS5024
HC-SFS7024 MR-PWCNS3

Tab. 3-10: Power supply and encoder interfaces
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Servo motor Connection

Power supply Power supply Power supply Encoder Electro-
connector connector connector MR-J2CNS (Set) megnetic
MR-PWCNS1 MR-PWCNS2 MR-PWCNS3 . . . . brake
Pin | Signal | Pin | Signal MR-BKCN
Pin | Signal Pin | Signal Pin | Signal
A MD K — Pin | Signal
A U A U A U
B | MDR | L — A B1
B \Y B \% B \Y
C MR M — B B2
C w c W C w D | MRR | N | sD
Protective Protective Protective
D earth b earth D earth E — P —_
E — E B1 F BAT R LG
F _ F B2 G LG S P5
G B1 G — H — T -
H B2 J —

5000898C

Fig. 3-12: Connections of power supply, encoder and electromagnetic brake

24VDC no polarity
For the motors HC-SFS52B/102B/152B and motors HC-RFS103B/153B/203B/353B/503B
the attachment for the electromagnetic brake is integrated into the power supply connector.
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Connection

Internal circuit and common

3.3 Internal circuit and common
Servo amplifier
24V DC
VDD
COM MBR
NY
EM1 }\ ;<
SG
‘ v
Differential
} output
35mA max.
Analog
output
RS232C
CN2

Input
encoder

S

&)

S000976C
Fig. 3-13: Internal circuit and common
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Grounding Connection

3.4 Grounding

DANGER:
® Ground the servo amplifier and servo motor securely.
@ To prevent an electric shock, always connect the protective earth terminal (PE) of

the servo amplifier marked with L., with the protective earth of the control box.

Control box

Power — |
supply
200-230V
50Hz

—~

~

—~

Servo motor

@

Servo amplifier

Line filter

U

V

W

&)

a=_’ Connect to
g PE terminal!
c
o
(@)

Protective earth

5000983C

Fig. 3-14: Grounding

Ground the bus cable near the controller! That way you reduce the influence of external
noise. Another possibility to reduce noise interference is to build in filters.

MELSERVO J2-Super
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Connection Power supply

3.5 Power supply
DANGER:
When the servo amplifier has become faulty, switch power off on the amplifier power
side.

Power-on procedure

Always wire the power supply using the magnetic contactor with the main circuit power supply
L1, L2 and L3 or L1 and L2 for 1-phase connection.

Switch on the control circuit power supply L11, L21 simultaneously with the main circuit power
supply or before switching on the main circuit power supply. If the main circuit power supply is
not on, the display shows the corresponding warning. However, by switching on the main circuit
power supply, the warning disappears and the servo amplifier will operate properly.

The servo amplifier can accept the "servo ON" command within 3s the 3-phase power supply is
switched on.

3-16 S MITSUBISHI ELECTRIC
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Power supply

Connection

3.5.1 Connection example
Connection for servo amplifier 200V
Connection examples for 1-phase and 3-phase power supplies are illustrated in the following
diagrams:
RA Emergency stop
Power
supply Controller
230V emergency stop
50Hz
MC Servo amplifier
— > S~ L1
_ S T~ Lo
L3
L11
L21
l:VDD
1T coMm
EM1
Emergency sto
gency stop | e
@
hd
S000977C
Fig. 3-15: 1-phase connection of servo amplifier
RA @ Emerge:'gy stop ON
_
Controller MC
emergency stop
MC Servo amplifier
T L1
I i L2
N L3
Transformer L11
UE/Up = 400V/230V Lo
I:VDD
0 CoMm
Emergency stop | EM1
SG
@
hd
5000978C
Fig. 3-16: 3-phase connection of servo amplifier
Configure up the power supply circuit which switches off the magnetic contactor after
detection of alarm occurrence on the controller side.
MELSERVO J2-Super 3-17
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Connection Power supply

Connection for servo amplifier 400V

Emergency stop OFF ON
L

RAJ\\_\'\_@

Power

supply Transformer Servo amplifier
400V H—  EEEm
50Hz T .

L1 — 1> : T

L2 — > i

L3 — > T~

Circuit protector

P
SUOF\JAEID?): + i 24 V/L11
24VDC | - _— 0 V/L21
Emergency stop ES'\:I;
|:VDD
COM

5001239C

Fig. 3-17: Servo amplifier MR-J25-60B4 to MR-J25-200B4

Emergency stop OFF ON
L
RA MC

Servo amplifier

Power

suppl
4?)8\)// ______ Transformer

50Hz

MC

L1—
L2 —
L3 —

L1
L2
L3

Circuit protector

Sfrm?; + i ]i 24 V/L11
24VDC |- L 0 V/L21
Emergency stop Es'\(/l;
|:VDD
COM

S001240C

Fig. 3-18: Servo amplifier MR-J25-350B4 to MR-J25-700B4
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Power supply

Connection

Timing chart

"Servo ON" command accepted

control circuit OFF

N —
60ms 10ms ; | . 60ms

Base circuit OFF

Servo ON command ON 1—T_‘_

(from controller) OFF

|
|
|
Main circuitand ON |
|
|
|

S5000979C

Fig. 3-19: Timing chart for switching on the power supply

Emergency stop

For safety’s sake an EMERGENCY OFF switch must always be installed between the terminals
EM1 and SG. When the contact is interrupted, the servo motor is switched to a resistance brake
(dynamic brake) integrated into the unit and brought to a stop as soon as possible.
Simultaneously the EMERGENCY OFF message (E6) appears on the display.

During ordinary operation, do not use emergency stop circuit to alternate stop and run.

Servo amplifier

VDD
COM

Emergency stop
SG

S5000980C

Fig. 3-20: Emergency stop circuit
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Connection

Alarm occurence timing chart

3.6

Alarm occurence timing chart

A\

CAUTION:

When an alarm has occurred, remove its cause, make sure that the operation signal
is not being input, ensure safety, and reset the alarm before restarting operation.

Main circuitand ~ ON | PowerOFF f Power ON
control circuit ~ OFF — !
I ,—)q] ]
Base circuit OFF — 4
) valid | \ ( Brake operation / i Brake operation
Dynamic brake Invalid . ] ‘1 (
Servo ON command O(Ij='|\=l i QQYL‘ ( [ Tt |
(from controller) T / \ \\ ‘
Alarm ——__OFF ON | OFF X__ON OFF ]
1s .
Reset command OOF'|\=1 I L
(from controller) ‘ >50ms [ 1 260ms
ALARM Remove cause of trouble
5000975C

Fig. 3-21: Alarm occurence timing chart
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Servo motor with electromagnetic brake Connection

3.7 Servo motor with electromagnetic brake

CAUTION:
A i Configure the electromagnetic brake circuit so that it is activated not only by the

interface unit signals but also by a emergency stop.

EM1 RA Servo motor

O_/,U\/r_/_<
Emergency stop signal g I

Contacts must be open when servo ON,
when an alarm occurence and when an IS

electromagnetic brake interlock Electro-
magnetic brake

Connection diagram

Please observe closely the following instructions for the use of a servo motor with
electromagnetic brake.

CAUTION:
The electromagnetic brake is only intended for holding a static load, e.g. from vertical
lifting axes. The braking effect and frequent switching of the EMERGENCY OFF

function will result in the destruction of the brake after only a few cycles.

@ Provide a separate power source of 24VDC for the electromagnetic brake.
@ The brake will operate when the power switches off.
® Switch off the SON command after the servo motor has stopped.

Servo motor

Servo amplifier
RA  EM1

B1

VDD
COM RA
MBR g 1
1] %
24VDC B2

5000982C

Fig. 3-22: Connection diagram
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Connection Servo motor with electromagnetic brake
Setting procedure
The setting for the electromacnetic brake is as follows:
In Parameter 21 set the time delay (Tb) from electromagnetic brake operation to base circuit
shut-off, shown in fig. 3-23.
Use parameter 30 to set the rotation speed at which the electromagnetic brake is to be
activated when there is an alarm or an EMERGENCY OFF.
Timing charts
47—147 Coasting
Servo motor speed Or/min // N
(60ms) T
et - il
ON | ‘
Base circuit ! \ !
oFF | __ _ _ A1
: I < — .
) — e w . Electromagnetic
Electromagnetic @4 (ON) ‘brake operation
brake (MBR) Valid (OFF) N N delay time
Servo ON command ON
(from controller) OFF _ | _ _ _ _ ]
S000801E
Fig. 3-23: Servo ON command (from controller) ON/OFF
Dynamic brake
Servo motor speed [ 1_ Dynamic brake, electromagnetic brake
™ e Electromagnetic brake
|
| | Electromagnetic
: brake release y , (180ms)
Base circuit ON ! TL
. :
OFF : i -
_ ! I (180ms)
Electromagnetic Invalid (ON) | Electromagnetic brake |
brake (MBR) | operation delay time |
Valid (OFF) ! _—
Emergency stop 1
command !
(from controller) Invalid (ON)
or external .
emergency stop (EM1) Valid (OFF)  — — — — -
S000802E
Fig. 3-24: Emergency stop command from controller or external emergency stop (EM1)
ON/OFF
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Servo motor with electromagnetic brake Connection

1— Dynamic brake
Servo motor speed Dynamic brake, electromagnetic brake
: §— Electromagnetic brake

Base circuit ON
OFF S —
Electromagnetic Invalid (ON) I Electromagnetic brake
brake (MBR ! ' i

( ) Valid (OFF) operation delay time
Invalid (ON)

Alarm
Valid (OFF) _ _ _ __

S000803E

Fig. 3-25: Alarm occurence

Dynamic brake

Servo motor speed Dynamic brake, electromagnetic brake
0ms) 1> \-l l_ Electromagnetic brake
o _L
10 to 100 ms , |Th|s time depends on the operation
o —»—te—!status of servo amplifier.
Base circuit ON — !

OFF

Electromagnetic Invalid (ON)
brake (MBR)

Electromagnetic brake

|
I

max. 10 ms
N
!

! operation delay time

Valid (OFF)

1
I When the main circuit power supply is off in a motor stop status

No (ON) and the control circuit power supply is on, the main circuit off
Alarm warning (E9) occurs and the alarm (ALM) does not turn off.
Yes (OFF)
Main circuit power ON
supply and control
circuit power supply OFF — —

S000804E

Fig. 3-26: Main and control circuit power supplies OFF

Dynamic brake

Servo motor speed l Dynamic brake, electromagnetic brake
(10ms) | O3 Electromagnetic brake
4’4'

15 ms or more : |

> < |

Base circuit ON :

OFF ! This time depends on the operation
max_10 ms Status of servo amplifier.
N )
Electromagnetic Invalid (ON) | Electromagnetic brake
! operation delay time
brake (MBR) .4 (oFF) |
' When the main circuit power supply is off in a motor stop status
Alarm No (ON) and the control circuit power supply is on, the main circuit off
warning (E9) occurs and the alarm (ALM) does not turn off.
Yes (OFF) - —
Main circuit power ON ——
suppl
pply OFF ——
S000899E
Fig. 3-27: Main circuit power supply OFF (control circuit power supply remains ON.)
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Connection

Examples of standard wiring diagrams

3.8

Examples of standard wiring diagrams

In the following illustrations there is presented a wiring diagram for a 200V and a 400V servo
amplifier.

NOTE | Please take all notes given in this chapter into account.
Servo amplifier 200V
Make up a sequence which
switches off the MC at alarm
occurence or emergency stop.
v
MR-J2S- B Servo motors
® me | T HC-KFS, HC-MFS
PowerL1 s
supply 5 >
L3 >
]
1| = [
-------- <N Optional brake I @|on2 —__ i
" resistor o 19C @ [Ha]rs T 11 A
iy (connection ofa | | o FI M. LL | 1
o .~ p brake unittoservo 'r_ = p | 1 ‘r [l
”””” ~ P amplifiers with | |20 ]Ps T T
500A or more is l-——— [2La T
shown on the left) NI 7 7
MR-BAT | 18 | PS = =
2 [LG = ;[ -+ 8|LG [[8] LG
7 | R —- . 1]mr|[1] mR o
17 [MRR : “ [ : ; 2 [MRR|| 2 |MRR é
CONt |6 [MD I |1 4|MD || 4| MD o
16 JMOR I Il 5 MDR|| 5 [MDR &
MR-J2HBUSLCIM-A cable 9 |BAT [ T |
is connected to CN1A 1 [Le [l )‘ || 3 [BAT || 3| BAT
S —
pute] sp 9|sp||9] sp
(s 6 |CNT|| 6|CNT ~—
< (5 J[e1N] __
Controller 0 12 | TxD \ml_ | _ih| o
o [GND 7
1 ML T % 1 {sp ] FC
= 2 |R0 | || | JI[[eND
1€ Yism max, Servo motors
A171SH 1 HC-SFS, HC-RFS
A172SH 20 [EM1 [—
A173UH SG (317
10m max.
1
13_|MBR RA
5 |com (205 ]
10 [vop |
4 [MO1 Monitor output 1
1 ]Le 10kQ
14 [MO2 Monitor output 2
1 | 16 10kQ
5 | LA Encoder A-phase
16 |LAR pulse S
7 | LB ﬁ Encoder B-phase 5
17 | LBR M pulse 7 MR 1 Ic| E
8 | L7 [ TJIT— Encoder Z-phase 17 MRR ol a
18 | LzR — pulse 6 |MD Al Q
@ PLATE | SD 2m max. 16 |[MDR| B 2
> CS1 9 |BAT F| W
MR-J2HBUS M cable E e Q] 116 H g
is connected between - put| SD —N|
2 amplifiers < MR-J2S- B — M
B |Z
o cst M
D
<MR-J2S- B
z
—
erminator —
MR-A-TM 0( g & P5Y0)
Soo1011C
Fig. 3-28: Standard wiring diagram for amplifier 200V
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Examples of standard wiring diagrams

Connection

Servo amplifier 400V

!

Make up a sequence which
switches off the MC at alarm
occurence or emergency stop.

Servo motors
HC-SFS

® ¥ 1  mc |77 7 _
Power L1 > =
supply |, [ S
L3 > —-
al
|
I |
-------- <N Optional brake | __
r"; resistor re_ | (T 1
Dl (connection of a | | D I el L1l
o . brakeunittoservo '?_ ~—14p | -l
““““ <P amplifiers with | |20 ]Ps T ‘r T
350B4 or more is ———— 12 | LG =1
shown on the left) MR-BAT |18 | Ps - ‘r - 5]
2 |La -t R
7 MR [ | [c]
el LL | T S
Pl w
[l I nl o
CON1 6 |MD | | & o
16 [MDR |1 |1 (B (2)
MR-J2HBUS M-A cable 9 |BAT = ‘f I lF| W
is connected to CN1A 1]Le 15 -t 1G |
pLAT] D [t — — & IN|
M
(]
X ‘o O [cN3 N IQ
Controller Z 240 I 1 | |1 fanp
1 WL P ] [sp
= 2 R0 | || | yI["feND
1|16 M5m max. ‘
A171SH !
A172SH 20 |EM1 [—
A173UH 3 Tsa 00
10m max,
1
13 |MBR RA
5 [oom o0
70 [voo |
4 |mo1 lll l Monitor output 1
1 LG ) 10kQ
14 [MO2 (&) Monitor output 2
11 | LG 10kQ
5 | A Enlcoder A-phase
16 | LAR puise
7 | LB :m Encoder B-phase
17 | LBR AT pulse
8 | Lz jﬁ: Encoder Z-phase
18 [LZR — pulse
o PLATE | SD Jz%max_
:( = cs1
MR-J2HBUS M cable B
is connected between
2 amplifiers <MR-J2S- B4
:i -
S B
’:(§ o
g (6]
( <MR-J2S- B4
=
o [o]]
Terminator 0(5‘9 []
MR-A-TM z 00
S001255C
Fig. 3-29: Standard wiring diagram for amplifier 400V
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Connection

Examples of standard wiring diagrams

/N

DANGER:
@ Ground the servo amplifier and servo motor securely.

To prevent an electric shock, always connect the protective earth terminal (PE) of the
servo amplifier marked with L., with the protective earth of the control box.

CAUTION:

@® Do not reverse the diode’s direction. Connecting it backwards could cause the
amplifier to malfunction so that signals are not output, and emergency stop and other
safety circuits are inoperable.

© Ifthe controller is not equipped with an EMERGENCY OFF function, then an external
EMERGENCY OFF switch must be installed.

Notes to fig. 3-28 and fig. 3-29:

@ The connection of terminals shown for the optional regenerative braking resistor applies exclusively
to servo amplifiers MR-J2S-350B or less and MR-J2S-200B4 or less. For exact descriptions of the
wiring of terminals for other performance classes, please see Tab. 3-4 and Tab. 3-5.

© CN1A, CN1B, CN2 and CN3 have the same shape. Wrong connection of the connectors will lead to
a fault or may lead to a destruction of the inputs/outputs.

© The sum of currents that flow in the external relays should be 80mA max. If it exceeds 80mA, supply
interface power from external.

@ Prior to starting up operations the external EMERGENCY OFF signal (EM1) must be switched on
(opener). By setting parameter 23 to “0001” the external EMERGENCY OFF switch may be
deactivated.

© Total length of the MR-J2HBUSM-A and MR-J2HBUSM cables = max. 30m. Use of a cable clamp or
data line filters (3—4 in a row) near the connector pull to enhance noise resistence is recommended.

© Motor-side wiring after the second axis has been omitted.

@ Up to 8 axes (n = 0-7) can be connected. MR-H-B series servo amplifiers can be connected to the
same bus (however, it requires a different cable).

@ For termination the connector CN1B of the last servo amplifier must be fitted with the terminating
resistance MR-A-TM.

@ Only for motors with electromagnetic brake.

® A 1-phase 230VAC power supply can be used with servo amplifiers rated at MR-J2S-70A or less.
Please connect the power supply using only terminals L1 and L2. Do not connect anything to L3.
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Station number setting Connection

3.9 Station number setting

Use the coding switch (CS1) to set the station number for the servo amplifier. If the same
numbers are set to different servo amplifier in a single communication system, the system will
not operate properly. Set the switch to "F" when executing the test operation mode using the
setup-software.

NOTE The station number set to CS1 should be the same as the one set to the servo system
controller.

Abb. 3-30:
Station number setting switch

S5000972C

Setting Description Abb. 3-31:

0 Station 1 Station number setting
Station 2
Station 3
Station 4
Station 5
Station 6
Station 7
Station 8

mOlO|W|(>|o|w|N|o|a|h|lw[Nd|=

Test operation mode or when
machine analyzer is used (refer
section 4.6.2)

n

MELSERVO J2-Super 3-27
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Points to check prior to starting operation Operation

4 Operation

4.1 Points to check prior to starting operation

Wiring
Before starting operation, check the following:

@ A correct power supply is connected to the power input terminals (3-phase: L1, L2, L3,
1-phase: L11, L21) of the servo amplifier.

® The servo motor power supply terminals (U, V, W) of the servo amplifier match in phase
with the power input terminals (U, V, W) of the servo motor.

Servo amplifier 200V Servo amplifier 200V Servo amplifier 400V

MR-J28- B

1-phase connector 3-phase connector 3-phase connector

5001257C

Fig. 4-1: Wiring

@ The servo motor power supply terminals (U, V, W) of the servo amplifier are not shorted to
the power input terminals (L1, L2, L3) of the servo motor.

Servo amplifier
5000582C

Fig. 4-2: Short circuit

® Ground the servo amplifier and servo motor securely.
® When using a regenerative brake option or brake unit:

— always remove the lead across the terminals D and P for the servo amplifier MR-J2S-
350B or less and MR-J2S-200B4 or less.

— disconnect the cable connections to the internal brake resistor between the terminals P
and C for the servo amplifier MR-J2S-500B or more and MR-J2S-350B4 or more.

MELSERVO J2-Super 4 -1
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Operation

Points to check prior to starting operation

® 24VDC or higher voltages are not applied to the pins of connector CN3.
® SD and SG of connector CN3 are not shorted.

SD
SG

Servo amplifier

$5000583C

Fig. 4-3: Short-circuit of SD and SG

® The connection cable are not under a mechanical load (tension or excessive bend etc.).

® CN1A should be connected with the bus cable connected to the servo system controller or
preceding axis servo amplifier, and CN1B should connected with the bus cable connected
to the subsequent axis servo amplifier or with the termination connector (MR-A-TM.)

Station number

The station number setting of CS1 should be the same as that of the servo system controller.

(refer section 3.9).

Parameter

Check the parameter setting on the servo system controller screen or using the setup-software.

Environment
Before starting operation, check the following:

@ Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
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Procedures before Operation Operation

4.2

Procedures before Operation

DANGER:
® Do not operate the switches with wet hands. You may get an electric shock.

® Do not operate the controller with the front cover removed. There is the risk of
getting an electric shock from live parts.

® During power-on or operation, do not open the front cover. You may get an electric
shock.

@ Before starting operation, check the parameters. Through the incorrect setting of
parameters some machines may execute unexpected movements.

@ Never touch the cooling fins of the servo amplifier, the brake resistor, servo motor

or other components while the power supply is still on or shortly after switching it
off. They can become very hot and touching them could result in serious burns.

4.2.1 Start up procedure

Power on
When the main and control circuit power supplies are switched on, "d1" (for the first axis)
appears on the servo amplifier display.
In the absolute position detection system, first power-on results in the absolute position lost (25)
alarm and the servo system cannot be switched on. This is not a failure and takes place due to
the uncharged capacitor in the encoder.The alarm can be deactivated by keeping power on for
a few minutes in the alarm status and then switching power off once and on again.
Also in the absolute position detection system, if power is switched on at the servo motor speed
of 500r/min or higher, position mismatch may occur due to external force or the like. Power must
therefore be switched on when the servo motor is at a stop.
Parameter setting
Set the parameters according to the structure and specifications of the machine.
Pr.-No. [Name Setting Description

7 Rotation direction setting 0 Lgfvzzzigedii?eggzirt]ioning address rotates the motor in the

8  |Auto tuning OO0t |Used

9 Servo response 5 |Slow response (initial value)
Tab. 4-1: Setting value and control function
After setting the above parameters, switch power off once. Then switch power on again to make
the set parameter values valid.
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Operation Procedures before Operation
Servo on
Switch the servo-on in the following procedure:
@ Switch on main circuit and control circuit power supply.
(@ The controller transmits the "servo ON" command.
When placed in the "servo ON" status, the servo amplifier is ready to operate and the servo
motor is locked.
Home position return
Always perform home position return before starting positioning operation.
Stop
If any of the following situations occurs, the servo amplifier suspends the running of the servo
motor and brings it to a stop.
When the servo motor is equipped with an electromagnetic brake, refer to section 3.7.
Operation Stopping condition
"Servo OFF" command The base circuit is shut off and the servo
motor coasts.
Servo system controller brake operates t bring e sorvo motor 10
Emergency stop command stop. The controller emergency stop warning
(E7) occurs.
The base circuit is shut off and the dynamic
Alarm occurrence brake operates to bring the servo motor to
stop.
Servo amplifier The base circuit is shut off and the dynamic
External EMERGENCY OFF switch brake operates to bring the servo motor to
(EM1) is pressed. stop. The servo forced stop warning (E6)
occurs.
Tab. 4-2: Stopping condition
4-4 S MITSUBISHI ELECTRIC
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Display and Operation

Operation

4.3

4.3.1

Display and Operation

Display sequence

On the servo amplifier display (two-digit, seven-segment display), check the status of
communication with the servo system controller at power-on, check the station number, and
diagnose a fault at occurrence of an alarm.

Servo amplifier power ON

Waiting for servo
system controller
-' power to switch ON

Servo system controller power ON

When alarm
occurs, alarm
code appears.

\ 4

-
-«

. Initial data
communication

Refer

§| servo OFF
note '

Ready ON/
Refer servo OFF

note

Ready ON/
Refer ] servo ON

note

Ordinary operation
-
Servo system controller power OFF

{

Servo system controller power ON

During emergency stop and forced stop

i
N
.
Ready OFF/ T

d i

- | e - | e

[T O P | I

_| ! g
stop reset

|
i
i
|
i
|
i
|
i
i
Emergency stop and forced |
i
i
i
I
i
|
i
i
i
i
i
|

The segments of b1, c1 and d1
indicate the station number. (station
1 in this example)

5000984C

Fig. 4-4: Display sequence
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Operation Display and Operation
4.3.2 Indication list
Display Description
AA The servo amplifier was switched on when power to the
servo system controller is off.
® Power to the servo system controller was switched off
during power-on of the servo amplifier.
The station number set to the servo system controller
does not match the station number set with the coding
Ab switch (CS1) of the servo amplifier.
A servo amplifier fault occurred or an error took place in
communication with the servo system controller. In this
case, the indication changes: Ab — AC — Ad — Ab.
The servo system controller is faulty.
AC Communication started between the servo system
controller and servo amplifier
Ad The initial parameters from the servo system controller
were received.
AE Initialize completion wglsaéggqtglgggmumcatlon with the serco system controller
bt @ The ready off signal from the servo system controller was
# received.
® The servo on signal from the servo system controller was
a# received.
cus @ The servo off signal from the servo system controller was
received
** @ Alarm/Warning The alarm No./warning No. that occurred is displayed.
88 —
® JOG operation, positioning operation, programmed
bO. operation, forced output signal
b#. Test operation mode @
d#. Motor-less operation
c#.
Tab. 4-3: Indication list
® The character "#" denotes any of numerals 0 to 8 and what it means is listed in Tab. 4-4.
@ The character indicates the warning/alarm number.
® To execute this functions the setup-software is required.
# Description Tab. 4-4:
0 Test operation mode Meaning of character "#
1 Station 1
2 Station 2
3 Station 3
4 Station 4
5 Station 5
6 Station 6
7 Station 7
8 Station 8
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Test operation mode Operation

4.4

Test operation mode

CAUTION:

@ The test operation mode is designed for servo operation confirmation and not for
machine operation confirmation. Do not use this mode with the machine. Always
use the servo motor alone.

@ If an operation fault occurred, use the forced stop (EM1) to make a stop.

By using a personal computer and the setup-software, you can execute jog operation,
positioning operation, motor-less operation and forced output without connecting the motion
controller.

Use the system setup according to fig. 3-28 and fig. 3-29.

NOTE For full information of this functions, refer to the setup-software manual.
® JOG operation
Jog operation can be performed without using the servo system controller. This operation may
be used independently of whether the servo is on or off and whether the servo system controller
is connected or not.
Exercise control on the jog operation screen of the setup-software.
Initial value Setting range

Speed [r/min] 200 0to 5175
Acceleration/deceleration time constant [ms] 1000 0 to 20000
Tab. 4-5: JOG operation settings
Function Button
Forward rotation start Forward
Reverse rotation start Reverse
Stop Stop
Tab. 4-6: Operation method
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Operation

Test operation mode

® Positioning operation

Positioning operation can be performed without using the servo system controller. This
operation may be used independently of whether the servo is on or off and whether the servo

system controller is connected or not.

Exercise control on the positioning operation screen of the setup-software.

Name Initial value Setting range
Travel [pulse] 131072 0 to 9999999
Speed [r/min] 200 0to 5175
Acceleration/deceleration time constant [ms] 1000 0 to 20000
Tab. 4-7: Positioning operation settings

Function Button

Forward rotation start Forward

Reverse rotation start Reverse

Pause Pause

Tab. 4-8: QOperation method

® Program operation

Program operation can be performed in two or more operation patterns combined, without using
the servo system controller. This operation may be used independently of whether the servo is
on or off and whether the servo system controller is connected or not.

Exercise control on the programmed operation screen of the setup-software..

Function Button
Start Start
Stop Reset

Tab. 4-9: QOperation method
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Test operation mode

Operation

@® Motor-less operation

Without connecting the servo motor, output signals or status displays can be provided in
response to the servo system controller commands as if the servo motor is actually running. This
operation may be used to check the servo system controller sequence. Use this operation with
the servo amplifier connected to the servo system controller.

NOTE Motor-less operation may be used with the setup-software. However, use motor-less

Exercise control on the motor-less operation screen of the setup-software.

operation which is available by making the servo system controller parameter setting.

Load

Setting

Load torque

0

Load inertia moment ratio

Same as servo motor inertia moment

Tab. 4-10: Load settings

The following alarms and warning do not occur for operation without servo motor:

— Encoder error 1 (16)
— Encoder error 2 (20)
— Absolute position erasure (25)

— Battery cable breakage warning (92)

All other alarms and warnings occur as when the servo motor is connected

® Forced output signal

Output signals can be switched on/off forcibly independently of the servo status. Use this

function for output signal wiring check, etc.

Exercise control on the forced output screen of the setup-software.

MELSERVO J2-Super
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Operation Test operation mode

441 Test operation procedure

JOG operation, positioning operation, program operation, forced output
Switch power off.

Set the coding switch CS1 to ,F“.

When CS1 is set to the station number and operation is performed by the servo system
controller, the test operation mode screen is displayed on the personal computer, but no
function is performed.

® Switch servo amplifier power on. When initialization is over, the display shows the following
screen:

(I ) 11
[ [ O

t
L Decimal point flickers 4T

@ Perform operation with the personal computer.

Motor-less operation
Switch off the servo amplifier.

Perform motor-less operation with the personal computer. The display shows the following
screen:

*

Ti Decimal point flickers
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Parameter

Operation

4.5 Parameter

When the servo amplifier is connected with the servo system controller, the parameters are set
to the values of the servo system controller. Switching power off, then on makes the values set
on the setup-software invalid and the servo system controller values valid.

NOTES In the maker setting parameters, do not set any values other than the initial values.

Setting may not be made to some parameters and ranges depending on the model or
version of the servo system controller. For details, refer to the servo system controller user's

manual.

451 Parameter write inhibit

The release of access to the parameters is established via parameter 40 (parameter write
protection). Parameter No. 40 is made valid by switching power off, then on after setting its

value.

The following table provides an overview over the settings of parameter No. 40:

Setting Function Operation from controller Operation from setup-software
0000 Read
o - Parameter No. 1 to No. 39 Parameter No. 1 to No. 11 and No. 40
(Initial value) Write
Read
000A - Parameter No. 1 to No. 39 Parameter No. 40
Write
000G Read Parameter No. 1 to No. 39 Parameter No. 1 to No. 40
Write ) ' Parameter No. 1 to No. 11 and No. 40
Read
000E Write Parameter No. 1 to No. 39 Parameter No. 1 to No. 40
i
Read Parameter No. 1 to No. 40
100E - Parameter No. 1 to No. 39
Write Parameter No. 40

Tab. 4-11: Parameter settings
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Operation Parameter

4.5.2 Parameter overview
Function No.|Symbol |Name Initial value |Unit g;fit:;ner
1 |AMS Amplifier setting 0000 —
2 |REG Regenerative brake resistor 0000 —
3 |— 0080 —
4 |— Reserved 000 —
5 |— 1 —
Basic 6 |FPB Feedback pulse number 0 —
parameters
7 |POL Rotation direction selection 0 —
8 |ATU Auto tuning 0001 —
9 |RSP Response auto tuning 0005 —
10 |TLP Forward rotation torque limit 300 %
11 |TLN Reverse rotation torque limit 300 %
e e L
13 |PG1 Position control gain 1 35 rad/s
14 |VG1 Speed control gain 1 177 rad/s
15 |PG2 Position control gain 2 35 rad/s
16 |VG2 Speed control gains 2 817 rad/s
17 |VIC Speed integral compensation 48 ms
18 |NCH Machine resonance suppression filter | 0000 —
Adjustment 19 |FFC Feed forward gain 0 %
parameters 20 |[INP In-position range 100 Pulse
21 |MBR Ellﬁgbr;)magnetic brake sequence 0 ms
22 |MOD Analog monitor output 0001 —
23 |OP1 Function selection1 0000 —
24 |OP2 Function selection 2 0000 —
25 |LPF I;S;vpfjss; ;gtig 1:3(; ;daptlve vibration 0000 _
26 |— Reserved 0 —
Tab. 4-12: Parameter overview (1)
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Parameter

Operation

Function No.|Symbol |Name Initial value | Unit g;?it:;ner
27 |MO1 Analog output 1 offset 0 mV
28 |MO2 Analog output 2 offset 0 mV
29 |— Reserved 0001 —
30 |ZSP Zero speed 50 r/min
31 |ERZ Error excessive alarm level 80 0.1xr
32 |OP5 Function selection 5 0000 —

] 33 (OP6 Function selection 6 0000 —

E;Faagzltgr‘s 34 |vpI dPrI(-)/clj’;D control switch-over position 0 Pulse
35 |— Reserved 0 —
36 |VDC Speed differential compensation 980 —
37 |— Reserved 0010 —
38 |[ENR Encoder output pulses 4000 Pulse/r
39 |— Reserved 0 —
40 |BLK Parameter entry prohibition 0000 —

Tab. 4-12: Parameter overview (2)

Set the parameter value and switch power off once, then switch it on again to make that

parameter setting valid.

The values corresponds with the factory settings of the servo amplifier. Connecting it with
the servo system controller and switching power on changes them to the settings of the

servo system controller.

Setting and changing cannot be made from the peripheral software of the motion controller.
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45.3 Parameter description:
|Number |Symbol |Initial value |Unit |Setting range |
1 AMS 0000 Refer description

Amplifier setting
Used to select the absolute position detection.

[oJofo] |
—r—— Positioning

0: Standard (incremental)
1: Absolute position detection system

2 REG 0000 Refer description

Regenerative brake resistor

Servo amplifier 200V Servo amplifier 400V
Regenerative selection brake option Regenerative selection brake option
00: No brake resistor 00: No brake resistor
01: FR-RC, FR-BU 01: FR-RC-H , FR-BU-H
05: MR-RFH220-40 80: MR-RB3H-4
08: MR-RFH400-13 81: MR-RB5H-4/MR-PWR-T-600-80
09: MR-RFH400-13 82: MR-RB3G-4
0B: MR-RFH400-6.7 83: MR-RB5G-4/MR-PWR-T-600-47
0C: MR-RFH400-6.7 84: MR-RB34-4
10: MR-RFH75-40 85: MR-RB54-4/MR-PWR-T-600-26
11: MR-RFH75-40 86: MR-RB1L-4/MR-PWR-T-150-270

87: MR-RB3M-4/MR-PWR-T-400-120

CAUTION:

Wrong setting may cause the regenerative brake option to burn.

NOTE:

If the regenerative brake option selected is not for use with the servo amplifier, parameter error (37) occurs.

3 0080

Reserved
Do not change this parameter.

4 0000

Reserved
Do not change this parameter.

W

Reserved
Do not change this parameter.

Tab. 4-13: Parameter list details (1)
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|Number |Symbo| |Initial value |Unit |Setting range |

6 FBP 0 Refer description

Feedback pulse number

Set the number of pulses per revolution in the controller side command unit.

Information on the motor such as the feedback pulse value, present position, droop pulses and within-one-revolution
position are derived from this setting.

Setting Number of feedback pulses

0 16384

1 8192

6 32768

7 131072

255 Depending on the motor resolution pulses
NOTE:

If the number of pulses set exceeds the actual motor resolution, the motor resolution is set automatically.

7 POL 0 Refer description

Rotation direction selection
Used to select the rotation direction of the servo motor.

0: Forward rotation with the increase of the address
1: Reverse rotation with the increase of the address

Forward rotation

Reverse rotation

8 ATU 0001 Refer description

Auto tuning
Used to select the gain adjustment mode of auto tuning.

Setting Adjustment method Description
. Only position control gain 1

0 Interpolation mode (Pr. 13)

1 Auto tuning mode 1 Settlpg for position and
rotation speed control loops
Inertia ratio setting (Pr. 12)

3 Auto tuning mode 2 Response level setting can
be changed.

4 Manual mode 1 Simple manual adjustment
Manual adjustment of all

2 Manual mode 2 gains.

Tab. 4-13: Parameter list details (2)
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|Number |Symbol |Initial value |Unit |Setting range |

9 RSP 0005 Refer description

Response auto tuning
Used to select the response of auto tuning.

Machine resonance
frequency

Low 15Hz
20Hz
25Hz
30Hz
35Hz
45Hz
55Hz
Middle 70Hz
85Hz
105Hz
130Hz
160Hz
200Hz
240Hz
High 300Hz

Value Response characteristic

MMO|O|W|>|lo|w|(N|loja|~h|lw|[h]|=

10 TLP 300 % 0-500

Forward rotation torque limit
Assume that the maximum rated torque is 100%.
Use the parameter to limit the torque in the forward rotation driving mode and reverse rotation regenerative mode.

In other than the test operation mode on the setup-software, the torque limit value on the servo system controller side
is made valid.

11 TLN 300 % 0-500

Reverse rotation torque limit
Assume that the maximum rated torque is 100%.
Use the parameter to limit the torque in the forward rotation driving mode and forward rotation regenerative mode.

In other than the test operation mode on the setup-software, the torque limit value on the servo system controller
side is made valid.

12 GD2 7.0 0-300,0

Ratio of load inertia moment to servo motor inertia moment
Used to set the ratio of the load inertia to the inertia moment of the servo motor shaft.
When auto tuning mode 1 and interpolation mode is selected, the result of auto tuning is automatically used.

13 PG1 35 rad/s 4-2000

Position control gain 1
When auto tuning 1 or 2 is switched on (parameter 8) this parameter optimises itself constantly
(no function when auto tuning is switched off).

Tab. 4-13: Parameter list details (3)
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|Number |Symbo| |Initial value |Unit |Setting range |

14 VG1 177 rad/s 20-5000

Speed control gain1

If auto tuning 1 or 2 (parameter 8) or interpolation mode is selected, then this parameter will optimise itself
automatically. If auto tuning or interpolation mode is de-selected, then this parameter should not be changed.
Higher setting increases the response level but is liable to generate vibrations.

15 PG2 35 rad/s 1-1000

Position control gain 2

Set this parameter to increase position response to load disturbance. Higher setting increases the response level but
is liable to generate vibrations.

If auto tuning 1 or 2, manual setting method or interpolation mode (pr. 8) is selected, then this parameter will
optimise itself automatically. If auto tuning 1 or 2, manual setting method or interpolation mode is de-selected, then
the position control loop must be set via this parameter.

16 VG2 817 rad/s 20-5000

Speed control gain 2

Set this parameter to increase position response to load disturbance. Higher setting increases the response level but
is liable to generate vibrations.

If auto tuning 1 or 2 or interpolation mode (pr. 8) is selected, then this parameter will optimise itself automatically. If
auto tuning 1 or 2 or interpolation mode is de-selected, then the revolution speed control loop must be set via this
parameter.

17 ViC 48 ms 1-1000

Speed integral compensation
If auto tuning 1 or 2 or interpolation mode (pr. 8) is selected, then this parameter will optimise itself automatically.

18 NCH 0 Refer description
Machine resonance suppression filter

[of [ []

Resonance frequency
Setting Freg;en Setting Freg;en Setting Freg;en Setting Freg;en
00 — 08 562.5 10 281.3 18 187.5
01 4500 09 500 11 264.7 19 180
02 2250 0A 450 12 250 1A 173.1
03 1500 0B 409.1 13 236.8 1B 166.7
04 1125 0oC 375 14 225 1C 160.1
05 900 oD 346.2 15 2143 1D 155.2
06 750 OE 321.4 16 204.5 1E 150
07 642.9 OF 300 17 195.7 1F 145.2
Attenuation
Setting Attenuation
0 40 dB
1 14 dB
2 8dB
3 4 dB
Tab. 4-13: Parameter list details (4)
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Operation Parameter
|Number |Symbol |Initial value |Unit |Setting range |
19 FFC 0 % 0-100
Feed forward gain
Pre-regulation to minimise the control deviation for position control.
When the setting is 100%, the droop pulses during operation at constant speed are nearly zero. However, sudden
acceleration/deceleration will increase the overshoot.
20 INP 100 Pulse 0-50000
In-position range
Used to set the droop pulse range in which the in-position will be output to the controller.
The control deviation is not affected by the electronic gear. Make setting in the feedback pulse unit
(parameter No. 6).
Example:
when you want to set 10um in the conditions that the ballscrew is direct coupled, the lead is 10mm, and the
feedback pulses are 8192 pulses/rev (parameter No. 6: 1), set "8" in parameter 20 as indicated by the following
expression.
-6
10x70 81920 = 8.192 = 8
10x 10~
21 MBR 100 ms 0-1000
Electromagnetic brake sequence output
Used to set a time delay from when the electromagnetic brake interlock signal (MBR) turns off until the base circuit
is shut off.
22 MOD 0100 Refer description
Analog monitor output
MO1
| The settings corresponds to MO2
MO2
Setting Servo amplifier 200V ‘Servo amplifier 400V
0 Servo motor speed (+8V/max. speed)
1 Torque (+8V/maxi. torque)
2 Servo motor speed (+8V/max. speed)
3 Torque (+8V/maxi. torque)
4 Current set point (+8V/max. rated current)
5 Speed set point (+8V/max. speed)
6 Contouring error (+10V/128 Pulse)
7 Contouring error (+10V/2048 Pulse)
8 Contouring error (+10V/8192 Pulse)
9 Contouring error (+10V/32768 Pulse)
A Contouring error (+10V/131072 Pulse)
B Bus voltage (+8V/400V) |Bus voltage (+8V/800V)
23 OP1 0000 Refer description
Function selection 1: Used to make the servo forced stop function invalid
—r— Servo forced stop selection
0: Valid (Use the forced stop EM1.)
1: Invalid (Do not use the forced stop EM1. Automatically switched on internally.)
Tab. 4-13: Parameter list details (5)
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|Number |Symbo| |Initial value |Unit |Setting range |

24 OoP2 0000 Refer description

Function selection 2: Used to select slight vibration suppression control and motor-less operation

Made this function valid when auto tuning selection is set to "0002" in parameter
No. 8.

0: no suppression

1: suppression

Motor-less operation selection

0: invalid

1: valid

When motor-less operation is made valid, signal output or status display can be
provided as if the servo motor is running actually in response to the servo system
controller command, without the servo motor being connected. Control of operation
without servo motor occurs via the setup software.

25 LPF 0000 Refer description
Low-pass filter for automatic vibration suppression

HEED
I— Low-pass filter

0: valid

1: invalid

When the filter is activated the following limit frequency results:
VG2x10

2n(1+GD2x0.1)

Limit frequency =

Adaptive vibration suppression control
If you have selected the setting “active” or “hold” during automatic vibration
suppression, then filter (pr. 18) is ineffective.
0: invalid
1: valid
The resonance frequency is constantly determined and the filter
set accordingly.
2: held
The pre-set resonance frequency of the filter is maintained.

Adaptive vibration suppression control sensitivity selection
0: normal sensitivity
1: large sensitivity

26 0

Reserved
Do not change this parameter.

Tab. 4-13: Parameter list details (6)
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|Number |Symbol |Initial value |Unit |Setting range |

27 MO1 0 mV —-999-999

Analog monitor 1 offset
Used to set the offset voltage of the analog monitor 1 (MO1) output.

28 MO2 0 mV -999-999

Analog monitor 2 offset
Used to set the offset voltage of the analog monitor 2 (MO2) output.

29 0001

Reserved
Do not change this parameter.

30 ZSP 50 r/min 0-10000
Entry of the rotation speed under which the output signal “Rotation speed “ is output.

31 ERZ 80 0.1xU 0-1000

Switching threshold contouring error
If the switching threshold is exceeded error message 52 is issued.

32 OP5 0000 Refer description

Function selection 5
Used to select PI-PID control switch-over.

[ofofo] |
T

PI- PID control switch over selection

0: PI control is always valid.

1: For position control the switch-over is dependent on
contouring error (refer to parameter 34).

2: PID control is always valid.

33 OP6 0000 Refer description

Function selection 6
Used to select the serial communication baud rate, serial communication response delay time setting and encoder
output pulse setting.

\7 Serial communication baud rate selection

0: 9600 Bit/s

1: 19200 Bit/s
2: 38400 Bit/s
3: 57600 Bit/s

Serial communication response delay time
0: turned off
1: The response is sent after a time delay of at least 800ms.

Encoder output pulse setting (also refer parameter No. 38)
0: Direct output of the encoder pulses
1: Setting the divisor for pulse output

Tab. 4-13: Parameter list details (7)
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|Number |Symbo| |Initial value |Unit |Setting range |

34 VPI 0 Pulse 0-50000

PI-/PID control switch-over position droop
Setting the switching threshold of the contouring error (in pulses) for the switch-over from Pl to PID control.
Set "0001" in parameter No. 32 to make this function valid.

35 0

Reserved
Do not change this parameter.

36 vDC 980 r/min 0-1000

Speed differential compensation
If auto tuning (pr. 8) is selected then this parameter optimises itself automatically.

37 0010

Reserved
Do not change this parameter.

38 ENR 4000 Pulse/r

Encoder simulation resolution

Setting the number of pulses (A-phase, B-phase) which is output for a complete revolution of the motor at the
simulated encoder output.

The number of A-phase and B-phase pulses actually output is 1/4 times greater than the preset number of pulses.
Therefore, set the value 4 times greater than the desired pulses.You can use parameter No. 33 to adjust the output
pulse. The maximum output frequency is 1.3Mpps (after multiplication by 4).

Setting example:

With pr. 33 the direct pulse output is selected (contents of pr. 33: Ommm). For a target in pr. 38 of 5600, for one
revolution of the motor 5600/4 = 1400 pulses are output.

Parameter 33 is set so that (contents of pr. 33: 1mmm), the pulses that are produced for a full rotation of the motor,
are divided by the figure specified in pr. 38.

If, for example, the figure “8” is specified in parameter 38, then for one revolution of the motor (131072/8) x 1/4 =
4096 pulses are output.

39 0

Reserved
Do not change this parameter.

Tab. 4-13: Parameter list details (8)
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Parameter

|Number |Symbo| |Initial value |Unit |Setting range |
40 BLK 0000 Refer description
Parameter entry prohibition
Depending on the setting, various parameter ranges may be blocked for reading or writing (refer topage 4-11).
. . . Operation from
Setting Function Operation from controller setup-software
Read
OOQ.O efa Parameter No. 1 to No. 39 Parameter No. 1 to No. 11
(Initial value) |Write and No. 40
Read
000A - Parameter No. 1 to No. 39 Parameter No. 40
Write
Read Parameter No. 1 to No. 40
000C ) Parameter No. 1 to No. 39 Parameter No. 1 to No. 11
Write
and No. 40
Read
000E Write Parameter No. 1 to No. 39 Parameter No. 1 to No. 40
Read Parameter No. 1 to No. 40
100E - Parameter No. 1 to No. 39
Write Parameter No. 40

Tab. 4-13: Parameter list details (9)

Set the parameter value and switch power off once, then switch it on again to make that

parameter setting valid.
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Operation

4.6 Gain

4.6.1 Gain adjustment

The gain adjustment in this section can be made on a single servo amplifier. For gain
adjustment, first execute auto tuning mode 1. If you are not satisfied with the movement
processes of the machine during operation, then carry out the following steps in the order that

they are specified:

@® Auto tuning mode 2

® Manual setting of the gain factor 1

® Manual setting of the gain factor 2

The following table shows the items of the different gain setting methods:

Inertia ratio

Automatically set
parameters

Manually set
parameters

Always estimated

GD2 (parameter No. 12),
PG1 (parameter No. 13),
VG1 (parameter No. 14),
PG2 (parameter No. 15),
VG2 (parameter No. 16),
VIC (parameter No. 17)

Response characteristic
in parameter No. 9

As set in parameter
No. 12

PG1 (parameter No. 13),
VG1 (Pparameter No.
14),

PG2 (parameter No. 15),
VG2 (parameter No. 16),
VIC (parameter No. 17)

GD2 (parameter No. 12),
Response characteristic
in parameter No. 9

VG1 (parameter No. 14)
PG2 (parameter No. 15),

GD2 (parameter No. 12),
PG1 (parameter No. 13),
VG2 (parameter No. 16),
VIC (parameter No. 17)

GD2 (parameter No. 12),
PG1 (parameter No. 13),
VG1 (parameter No. 14),
PG2 (parameter No. 15),
VG2 (parameter No. 16),
VIC (parameter No. 17)

Parameter No. 8

[detiod setting

Auto tuning 1 0001

Auto tuning 2 0003

Manual mode 1 |0004

Manual mode 2 |0002
Interpolation 0000

mode

Always estimated

GD2 (parameter No. 12),
PG2 (parameter No. 15),
VG2 (parameter No. 16),
VIC (parameter No. 17)

PG1 (parameter No. 13),
VG1 (parameter No. 14)

Tab. 4-14: Gain setting method
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Gain

For the gain setting please follow the instructions which are given below:

Interpolation mode
for 2 or more axes

Yes

Usage

Used when you want to match
the position gain (PG1)
between 2 or more axes.

| Interpolation mode

| Operation |
| Auto tuning mode 1 |
| Operation |> _______________________________
N
Yes o OK?
No Yes
| Auto tuning mode 2 |> _______________________________
| Operation |
Yes
No
[«
| Manual mode 1 |» ________________________________
| Operation |
Yes
No
| Manual mode 2 |— ________________________________
I

END

————————— not be estimated properly.

Allows adjustment by merely
changing the response level

setting. First use this mode to
make adjustment.

Used when the conditions of
auto tuning mode 1 are not
met and the inertia ratio could

The manual mode permits
adjustment easily with three
gains if you were not satisfied
with auto tuning results.

You can adjust all gains
manually. The method is used
for the minimisation of control
times, for example.

5000867

Fig. 4-5:

Adjustment sequence

S MITSUBISHI ELECTRIC

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com
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4.6.2 Gain adjustment using setup-software
The following table shows the functions and adjustment when using the setup-software:
Function Description Adjustment
Machine analyzer The characteristic of the whole You can grasp the machine resonance
mechanical system can be registered frequency and determine the notch frequency of
from the personal computer. the machine resonance suppression filter.
You can automatically set the optimum gains in
response to the machine characteristic. This
simple adjustment is suitable for a machine
which has large machine resonance and does
not require much settling time.
Automatically For automatic gain setting the optimum | You can automatically set gains which make
gain search gain is determined taking into account positioning setting time shortest.
the shortest possible control time.
Machine simulation Response at positioning setting of a The optimum gain factors and command chains
machine can be simulated from machine | can be determined.
analyzer results on the personal
computer.
Tab. 4-15: Comparison with setup-software
NOTE When using the machine analyzer, set the servo amplifier's coding switch CS1 to "F".
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4.6.3 Auto tuning
The servo amplifier is equipped with a real-time auto tuning function that constantly optimises the
gain factors of the control loops depending on the machine characteristics (inertia of mass ratio).
This allows time-consuming settings during start-up to be avoided.
Auto tuning 1
The servo amplifier is factory-set to the auto tuning mode 1. In this mode, the inertia ratio of a
machine is always estimated to set the optimum gains automatically.
The following parameters are automatically adjusted in the auto tuning mode 1:
Parameter Symbol Name
12 GD2 Ratio of load inertia moment to servo motor inertia
moment
13 PG1 Position control gain 1
14 VG1 Speed control gain 1
15 PG2 Position control gain 2
16 VG2 Speed control gain 2
17 VIC Speed intergral compensation
Tab. 4-16: Parameter adjusted in the auto tuning mode 1
The auto tuning mode 1 may not be performed properly if the following conditions are not
satisfied:
® Time to reach 2000r/min is the acceleration/deceleration time constant of 5s or less.
® Speed is 150r/min or higher.
® The ratio of load inertia moment to servo motor is not more than 100times.
@ The acceleration/deceleration torque is 10% or more of the rated torque.
® Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning may not
function properly, either. In such cases, use the auto tuning mode 2 or manual mode 1 or
2 to make gain adjustment.
Auto tuning 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode
1. Since the load inertia moment ratio is not estimated in this mode, set this value in parameter
No. 12
The following parameters are automatically adjusted in the auto tuning mode 2:
Parameter Symbol Name
13 PG1 Position control gain 1
14 VG1 Speed control gain 1
15 PG2 Position control gain 2
16 VG2 Speed control gain 2
17 VIC Speed intergral compensation
Tab. 4-17: Parameter adjusted in the auto tuning mode 2
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Auto tuning mode operation

The block diagram of real-time auto tuning is shown below:

Load inertia
moment
Automatic
setting
/ Encoder
+ Control gain + Current Servo
Command ——(O—— PG1, VG1, PG2, - control v motor
- VG2, VIC U
Current feedback
Set 0 or 1 toturn on Real-time auto tuning Position/speed
section feedback
e T
1 - 1
] Gain Mass inertia L4 |
' table ratio |
I N .
1 St estimation :
L I _______________________________ !
Parameter No. 8 Parameter No. 9 Pr. 12:
Mass inertia
lo]ofo|1]|o]o]0]5] ato
Auto tuning Response level
5000987C

Fig. 4-6: Block diagram of auto tuning

When a servo motor is accelerated/decelerated, the inertia ratio estimation section always
estimates it from the current and speed of the servo motor. The results of estimation are written
to parameter No. 12. These results can be confirmed on the status display screen of setup-
software.

If the value of the load inertia moment ratio is already known or if estimation cannot be made
properly, choose the "auto tuning mode 2" (parameter No. 8: 0003) and set the load inertia
moment ratio (parameter No. 12) manually.

From the preset load inertia moment ratio (parameter No. 12) value and response level
(parameter No. 9), the optimum control gains are automatically set on the basis of the internal
gain table.

The auto tuning results are saved in the E2PROM of the servo amplifier every 6 minutes since
power-on. At power-on, auto tuning is performed with the value of each control gain saved in the
E2PROM being used as an initial value.

NOTE If sudden disturbance torque is imposed during operation, the estimation of the inertia ratio
may malfunction temporarily. In such a case, choose the "auto tuning mode 2" (parameter
No. 8: 0003) and set the correct load inertia moment ratio in parameter No. 12.
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Adjustment procedure by auto tuning

Auto tuning is the standard selection. In most cases you just need to connect the motor and start
up without making any time-consuming settings. Simply turn on the response level of auto
tuning in order to carry out the setting procedure.

Auto tuning

Acceleration/deceleration repeated

Mass inertia ratio
estimation

Choose the auto tuning mode 2
(parameter No. 8: 0003) and set the load
inertia moment ratio (parameter No. 12)

manually.

Acceleration/deceleration repeated

Adjust response level setting so that
desired response is achieved on
vibration-free level.

Acceleration/deceleration repeated

Requested No
performance satisfied?

k.

To manual
mode

S5000869C

Fig. 4-7: Adjustment procedure by auto tuning
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Response level setting in auto tuning mode

Set the response (parameter No. 9) of the whole servo system. As the response level setting is
increased, the trackability and positioning time for a command decreases, but a too high
response level will generate vibration. Hence, make setting until desired response is obtained

within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of
machine resonance beyond 100Hz, adaptive vibration suppression control (parameter No. 25)
or machine resonance suppression filter (parameter No. 18) may be used to suppress machine
resonance. Suppressing machine resonance may allow the response level setting to increase.

0/0[0]|5
—E Response level

5000988C

Fig. 4-8: Parameter 2 setting

Machine characteristic
Value
Response level Machine resonance Usage
1 Low 15Hz
2 20Hz
3 25Hz Large
2 30Hz conveyor
5 35Hz
6 45H2 Robot arm
7 H
S5Hz General

8 Middle 70Hz machine tool
9 85Hz N conveyor

Recision
A 105Hz working
B 130Hz machine
C 160Hz Inserter

mounter

D 200Hz bonder
E 240Hz
F High 300Hz

Tab. 4-18: Response level setting

MELSERVO J2-Super

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Operation Gain
4.6.4 Manual gain setting
If you are not satisfied with the adjustment of auto tuning, you can make simple manual
adjustment with three parameters.
Manual mode 1
In this mode, setting the three gains of position control gain 1 (PG1), speed control gain 2 (VG2)
and speed integral compensation (VIC) automatically sets the other gains to the optimum values
according to these gains. The setting of the inertia of mass ratio occurs in pr. 12.
_ GD2
User setting
\F;g; | PG2
Automatic setting VG1
VIC
5000872C
Fig. 4-9: Manual mode 1
NOTE If machine resonance occure, adaptive vibration suppression control (pr. 25) or machine
resonance suppression filter (pr. 18) may be used to suppress machine resonance.
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@® Speed control

The following table gives an overview of the parameters used for rotation speed control for the
manual setting of the gain factor.

Parameter Symbol Name

12 GD2 Ratio of load inertia moment to servo motor inertia moment
16 VG2 Speed control gain 2

17 VIC Speed intergral compensation

Tab. 4-19: Parameter adjusted for speed control

For the setting please follow the instructions which are given below:
(@ Set an estimated value to the ratio of inertia (parameter No. 12).

(@ Set pr. 16 to a low value in the vibration- and noise-free range. Increase the value gradually
and reduce it again as soon as vibrations set in. The optimum value is reached shortly before
vibrations set in.

(® Set pr. 17 to a value in the vibration- and noise-free range. Decrease the value gradually
and increase it again as soon as vibrations set in. The optimum value is reached shortly
before vibrations set in.

@ If the gain cannot be increased due to mechanical system resonance and the desired
response cannot be achieved used the low-pass filter (parameter No. 25) or the machine
resonance suppression filter (parameter No. 18) for executing steps (2) and 3.

The response level of the revolution speed control loop is specified via the gain factor VG2
(pr. 16). Increasing this value enhances response but a too high value will make the mechanical
system liable to vibrate. The actual response frequency of the speed loop is as indicated in the
following expression:

VG2

speed loop response frequency [Hz] = (1 + ratio of inerlia) x 21

The setting of the I-portion of the speed control loop VIC occurs via pr. 17 and can be calculated
as follows:

2000 to 3000

>
VIC [ms] 2 VG2/(1 + ratio of inertia)
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Gain

@® Position control

The following table gives an overview of the parameters used for position control for the manual
setting of the gain factor.

Parameter Symbol Name

12 GD2 Ratio of load inertia moment to servo motor inertia moment
13 PG1 Position control gain 1

16 VG2 Speed control gain 2

17 VIC Speed intergral compensation

Tab. 4-20: Parameter adjusted for position control

For the setting please follow the instructions which are given below:
Set an estimated value to the ratio of inertia (parameter No. 12).
Set a slightly smaller value to the position control gain 1 (parameter No. 13).

Set pr. 16 to a low value in the vibration- and noise-free range. Increase the value gradually
and reduce it again as soon as vibrations set in. The optimum value is reached shortly before
vibrations set in.

Set pr. 17 to a value in the vibration- and noise-free range. Decrease the value gradually
and increase it again as soon as vibrations set in. The optimum value is reached shortly
before vibrations set in.

®) Increase the position control gain 1 (parameter No. 13)

® If the gain cannot be increased due to mechanical system resonance and the desired
response cannot be achieved used the low-pass filter (parameter No. 25) or the machine
resonance suppression filter (parameter No. 18) for executing steps 3 to 5.

@ While checking the settling characteristic and rotational status, fine-adjust each gain.

The response level of the position control loop is specified via the gain factor PG1 (pr. 6).
Increasing position control gain 1 improves trackability to a position command but a too high
value will make overshooting liable to occur at the time of settling. The position control gain PG1
is as indicated in the following expression:

VG2 1 ;)
< —_ —_
PG1 < (1 + ratio of inertia) x (3 to

The response level of the revolution speed control loop is specified via the gain factor VG2
(pr. 16). Increasing this value enhances response but a too high value will make the mechanical
system liable to vibrate. The response frequency of the speed loop is as indicated in the
following expression:

VG2

speed loop response frequency [Hz] = (1% ratio of inerlia) x 21

The setting of the I-portion of the speed control loop VIC occurs via pr. 17 and can be calculated
as follows:

2000 to 3000

VICImsl > Gea 7+ Gboy

S MITSUBISHI ELECTRIC

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Gain

Operation

4.6.5 Interpolation
The interpolation mode is used to match the position control gains of the axes when performing
the interpolation operation of servo motors of two or more axes for an X-Y table or the like. In this
mode, the position control gain 1 and speed control gain 1 which determine command
trackability are set manually and the other gain adjusting parameters are set automatically.
The following table provides an overview over the parameters, which are set automatically in
interpolation mode:
Parameter Symbol Name
12 GD2 Ratio of load inertia moment to servo motor inertia moment
15 PG2 Position control gain 2
16 VG2 Speed control gain 2
17 VIC Speed intergral compensation
Tab. 4-21: Parameter adjusted for interpolation mode
The following parameters are adjustable manually:
Parameter Symbol Name
13 PG1 Position control gain 1
14 VG1 Speed control gain 1
Tab. 4-22: Parameter adjusted for manual mode
For interpolation between several axes the gain factor of the position control loop should be set
to the same value for all axes.
For the setting please follow the instructions which are given below:
Choose the auto tuning mode 1 (parameter No. 8: 0001) and set the machine resonance
frequency of the response level 1 of 15Hz (parameter No. 9: 0001)
Increase the response level selection (parameter No. 9), and return the setting if vibration
occurs. The optimum value is reached shortly before vibrations set in.
Choose the interpolation mode (parameter No. 8: 0000).
Set the highest possible value for pr. 13 and pr. 14.
The value set for pr. 13 in step d corresponds to the upper limiting value of the gain factor
for position control loop1. Set pr. 13 to the same value as that for the axis to be interpolated.
The value set for pr. 14 in step  corresponds to the upper limiting value of the gain factor
for speed control loop1. Check the rotation and set pr. 14 of the axis to be interpolated to
a value that is at least three times the value setin step  for pr. 13.
Looking at the interpolation characteristic and rotation status, fine-adjust the gains and
response level setting.
The response level of the position control loop is specified via the gain factor PG1 (pr. 13).
Increasing PG1 improves trackability to a position command but a too high value will make
overshooting liable to occur at the time of settling. The droop pulse value is determined by the
following expression:
rotation sgged [r/min] « 131072 [pulse]
droop pulse value [pulsen] =
PP [P ] 5G 1
The response level of speed control loop 1 is specified via the gain factor VG1 (pr. 14). For the
response level of the speed control loop the following applies:
VG1>PG1x3
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4.6.6 Differences in auto tuning between MR-J2 and MR-J2S
Response level
In comparison to the servo amplifiers of the MR-J2-Series the area for setting response levels
has been extended for servo amplifiers of the MR-J2-Super-Series.
0/0|0|5
—|: Response level
5000988C
Fig. 4-10: Response level setting (parameter No. 9)
MR-J2 MR-J2-Super
Response level Machine resonance Response level Machine resonance
— — 1 15Hz
1 20Hz 2 20Hz
3 25Hz
— — 4 30Hz
5 35Hz
2 40Hz 6 45Hz
— — 7 55Hz
3 60Hz 8 70Hz
4 80Hz 9 85Hz
5 100Hz A 105Hz
B 130Hz
C 160Hz
— — D 200Hz
E 240Hz
F 300Hz
Tab. 4-23: Response level comparison
NOTE Because of a slight difference in gain adjustment pattern, response may not be the same if
the resonance frequency is set to the same value.
4-34 S MITSUBISHI ELECTRIC

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Gain

Operation

Auto tuning selection

The MR-J2-Super series has an addition of the load inertia moment ratio fixing mode. It also has
the addition of the manual mode 1 which permits manual adjustment with three parameters.

0|0|0]|1
—|: Auto tuning selection

S5000989C

Fig. 4-11: Auto tuning selection (parameter No. 9)

) ) Auto tuning selection L
Gain adjustment mode Description
MR-J2 MR-J2-Super
Interpolation mode Position control gain 1 (PG1) is
0 0 )
fixed
Auto tuning Auto tuning 1 1 1 For speed and position control
Auto tuning 2 No estimation of load inertia
—_ 3 moment ratio,
Response level setting valid
Auto tuning Manual mode 1 — Simple manual adjustment
invalid Manual mode 2 2 Manual adjustment of all gains

Tab. 4-24: Auto tuning comparison
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Special adjustment functions

3]

Special adjustment functions

Use the functions given in this chapter, if you are not satisfied with the machine status after making
adjustment in the methods in section 4.6.

5.1 Filter functions
The servo amplifier MR-J2-Super have different filter functions:
® Machine resonance suppression filter
® Low-pass filter
If a mechanical system has a natural resonance point, increasing the servo system response
level may cause the mechanical system to produce resonance (vibration or unusual noise) at
that resonance frequency. As a result vibrations or higher levels of noise arise. The filter
functions serve to suppress any such resonance that may appear.
Speed Current
control command
Pr. 18 Pr. 25 Pr. 25
+ ) 0oooo - : 0 ! LO\f/g/I-tpass o o
T ™ liter
- : N | : 1
Machine il
resonance
suppression filter except (100 Encoder
L Adaptive vibration
suppression
control 0100 or 20001
5000990C
Fig. 5-1: Filter function block diagram
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5.1.1 Machine resonance suppression filter

The machine resonance suppression filter is a notch filter. You can set the resonance frequency
and notch frequency.

Mechanical system
response level Resonance point

Frequency

Filter curve

A

Notch frequency

Frequency

5000876C

Fig. 5-2: Mode of operation of the filter for the suppression of machine resonance

NOTE The machine resonance suppression filter is a delay factor for the servo system. Hence,
vibration may increase if you set a wrong resonance frequency or a too deep notch.
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Parameter

® Machine resonance suppression filter (pr. 18)
Set the notch frequency and attenuation of the machine resonance suppression filter
(parameter No.18).

0
t Frequency [Hz]
. Fre- . Fre- . Fre- . Fre-
Setting quency Setting quency Setting quency Setting quency
00 — 08 562.5 10 281.3 18 187.5
01 4500 09 500 11 264.7 19 180
02 2250 0A 450 12 250 1A 173.1
03 1500 0B 409.1 13 236.8 1B 166.7
04 1125 oC 375 14 225 1C 160.1
05 900 0D 346.2 15 214.3 1D 155.2
06 750 OE 321.4 16 204.5 1E 150
06 642.9 OF 300 17 195.7 1F 145.2
Attenuation [dB]
Setting Attenuation
0 40
1 14
2 8
3 4
S000612C
Fig. 5-3: Machine resonance suppression filter setting
NOTES If the frequency of machine resonance is unknown, decrease the notch frequency from

higher to lower ones in order. The optimum notch frequency is set at the point where
vibration is minimal.

A deeper notch has a higher effect on machine resonance suppression but increases a
phase delay and may increase vibration.

The machine characteristic can be grasped beforehand by the machine analyzer on the
setup software). This allows the required notch frequency and attenuation to be determined.
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5.1.2

NOTES

Adaptive vibration suppression control

Adaptive vibration suppression control is a function in which the servo amplifier detects machine
resonance and sets the filter characteristics automatically to suppress mechanical system
vibration. Since the filter characteristics (frequency, attenuation) are set automatically, you need
not be conscious of the resonance frequency of a mechanical system. Also, while adaptive
vibration suppression control is valid, the servo amplifier always detects machine resonance,
and if the resonance frequency changes, it changes the filter characteristics in response to that
frequency.

Mechanical Resonance point Mechanical

system system R int
response level \@ance poin

response level
Frequency : Frequency

o

Frequency
Notch frequency Notch frequency

L

Filter curve Filter curve

Frequency

When machine resonance is large When machine resonance is small
and frequency is low and frequency is high

5000878C

Fig. 5-4: Mode of operation of adaptive vibration suppression

The machine resonance frequency which adaptive vibration suppression control can
respond to is about 150 to 500Hz. Adaptive vibration suppression control has no effect on
the resonance frequency outside this range.

Adaptive vibration suppression control may provide no effect on a mechanical system which
has complex resonance characteristics or which has too large resonance.

Under operating conditions in which sudden disturbance torque is imposed during operation,
the detection of the resonance frequency may malfunction temporarily, causing machine
vibration. In such a case, set adaptive vibration suppression control to be "held" (parameter

No. 25: "[J2[11") to fix the characteristics of the adaptive vibration suppression control filter.
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Parameters

Set the operation of adaptive vibration suppression control at the third digit of parameter 25.

Adaptive vibration suppression control

0: invalid

1: valid
The resonance frequency is constantly determined and the filter
set accordingly.

2: held
Filter characteristics generated so far is held.

Adaptive vibration suppression control sensitivity
0: normal sensitivity
1: large sensitivity

S000619C

Fig. 5-5: Adaptive vibration suppression control setting

Adaptive vibration suppression control is factory-set to be "invalid" (parameter No. 25:
NOTES 0000)

After first switching on the data from the determined filter curves are saved in the controller
every 10 s. After switching on again the most recently saved values are used as a start.

The fourth digit of parameter 25 is used for adaptive vibration suppression control sensitivity
setting. Selection of "large sensitivity" detects smaller machine resonance and generates a
filter to suppress machine vibration. However, since a phase delay will also increase, the
response of the servo system may not increase.
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5.1.3 Low-pass filter
When a ballscrew or the like is used, resonance of high frequency may occur as the response
level of the servo system is increased. To prevent this, the low-pass filter is factory-set to be valid
for a torque command. The filter frequency of this low-pass filter is automatically adjusted to the
value in the following expression:
: VG2 x 10
filter frequency [Hz] =
auency [zl = ST T Gbax o)
Parameter
Set the operation of the low-pass filter at the second digit of parameter 25.
0
Low-pass filter
0: valid (automatic adjustment) < initial value
1: invalid
5000626C
Fig. 5-6: Low-pass filter setting
NOTE In a mechanical system where rigidity is extremely high and resonance is difficult to occur,
setting the low-pass filter to be "invalid" may increase the servo system response to shorten
the settling time.
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6 Absolute position detection system

6.1 General description

CAUTION:
If an absolute position erase alarm (25) has occurred, always perform home position
setting again. Not doing so can cause runaway.

6.1.1 Specifications
Item Description
System Electronic battery backup system
Battery Lithium battery A6BAT or MR-BAT
Maximum revolution range Reference position +32767 rev.
Maximum speed at power failure 500r/min
Battery backup time © Approx. 10000h
Data holding time during battery replacement @ 2h at delivery, 1h in 5 years after delivery
Battery storage period Approx. 5 years

Tab. 6-1: Specification overview

® Time to hold data by a battery with power off.

@ period during which data can be held by the super capacitor in the encoder after power-off,
with the battery voltage low or the battery removed, or during which data can be held with
the encoder cable disconnected. Battery replacement should be finished within this period.
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6.1.2

6.1.3

System configuration

Controller Servo amplifier

CN1 CN2

[l [{——y

| I—

e k

Servo motor

Battery

5000994

Fig. 6-1: System configuration

Communication overview

Block diagram

The encoder consists of a detector designed to detect a position within one revolution and a
cumulative revolution counter designed to detect the number of revolutions. The absolute
position detection system always detects the absolute position of the machine and keeps it
battery-backed, independently of whether the servo system controller power is on or off.
Therefore, once home position return is made at the time of machine installation, home position
return is not needed when power is switched on thereafter. If a power failure or a fault occurs,
restoration is easy. Also, the absolute position data, which is battery-backed by the super
capacitor in the encoder, can be retained within the specified period (cumulative revolution
counter value retaining time) if the cable is unplugged or broken (for data holding time refer tab.
6-1).

Controller Servo amplifier

I Position data

Current Position control

I
|
|
I
!
|
I
position : speed control
|
I
|
|
I
I
|
|
I

Home position data - Detecting the Detecting
) number of the ﬁ.°s'“°”
ffffffffffff revolutions within one

CYCO revolution
Battery | MR-BAT

Servo motor ’

1 pulse/rev accumulative revolution % T

counter Capacitor High speed serial
communication

Within one-revolution counter

(Encoder)

S5000995C

Fig. 6-2: ~ Communication block diagram
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6.1.4 Battery installation procedure

CAUTION:
The internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions:

® Ground human body and work bench.

® Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

For battery installation please follow the instructions which are given below:

@ Open the operation window. (When the model used is the MR-J2-200B or MR-J2-350B,
also remove the front cover.)

@ Install the battery in the battery holder.
® Install the battery connector into CON1 until it clicks.

Operation window

Battery connector

CON1

@ Battery

Battery holder

MR-J2S-100B or less MR-J2S-200B and MR-J2S-350B
5000997C

Fig. 6-3: Battery installation for MR-J25-3508B or less

Operation window

Battery connector

Battery holder

Battery

CON1

MR-J2S-500B, MR-J2S-700B, MR-J2S-700B4 or less

S5001256C

Fig. 6-4: Battery installation for MR-J25-500B, MR-J2S-700B, MR-J2S-700B4 or less
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6.1.5 Parameter setting

Set "0001" in parameter No.1 to make the absolute position detection system valid.

Absolute position detection
0: incremental system
1: absolute system

S5000996C

Fig. 6-5: Parameter No. 1
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Absolute position detection system

6.1.6

Absolute position detection data

You can display the absolute position data with the setup software. For this function please
follow the instruction which are given below:

Clicking "Diagnostics" in the menu.

ps MITSUBISHI Servo Configuratio
Alarm | Diagnostics  Parameters  Test Adva

Digital 1/0

Mo matar ratation
Total power-on time
Amplifier version info
Mator information
Tuning data

: te encoder data
Autamatic yaltage contiol
Aziz name setting

Abb. 6-6:
Open the menu "Diagnostics"

S5000999T

By clicking "Absolute Encoder Data" in the sub-menu "Diagnostics”, the absolute encoder
data display window appears.

5% Abzolute encoder data & B3 l

Absolute position data

Walue of each motor edge pulse

74162

Encoder data

The interface data transferred between servo system controller and
servo amplifier are displayed.

Command pulse value

74162

=Current position=

[The =&t value appears when home position setting is made.)

Absolute encoder dataipulse)

CYCi{Motor edge pulse value)

E414

CYC{Command pulse value)

E414

Mumber of revolutions {revd from
home position setvalue

ABS

1831

=Haome position set value=

‘Within one-revolution position at hame pasition
setting
CYCOi{Motor edge pulze value)

CYCO{Command pulse value)

]

Multi-revalution data at home position setting

ABSO 0

Close

S001000T
Fig. 6-7: Absolute encoder data display window
Click the "Close" button to close the absolute encoder data display window.
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7 Accessories

DANGER:
A/ i Before connecting any option or auxiliary equipment, make sure that the charge lamp

is off more than 10 minutes after power-off, then confirm the voltage with a tester or
the like. Otherwise, you may get an electric shock.

CAUTION:
Use the specified auxiliary equipment and options. Unspecified ones may lead to a
fault or overheating of the amplifier or regenerative brake resistor.

MELSERVO J2-Super 7-1
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71 Optional accessories
711 Regenerative brake option

A\

CAUTION:

Only use the combinations of regenerative brake options and servo amplifiers, which

are listed in the following table. Otherwise, a fire may occur.

Allowable combinations of regenerative brake resistors/servo amplifiers 200V.

Regenerative power [W]
Servo Built-in
amplifier regenerative x‘&gFHw-m mg—zlf){Fszo-m :\12;3FH400-1 3 :\élil.’;-g)FH400-6,7
brake resistor
MR-J2S-10B — 150 — — —
MR-J2S-20B 10 150 — — —
MR-J2S-40B 10 150 — — —
MR-J2S-60B 10 150 — — —
MR-J2S-70B 20 150 400 — —
MR-J2S-100B |20 150 400 — —
MR-J2S-200B 100 — — 600 —
MR-J2S-3508 100 — — 600 —
MR-J2S-5008 130 — — 600 —
MR-J2S-700B 170 — — — 600
Tab. 7-1: Allowable combinations of brake unit/servo amplifier 200V

The power values are resistor-generated powers and not rated powers.

Allowable combinations of regenerative brake resistors/servo amplifiers 400V

Servo
amplifier

Regenerative power [W]

Built-in

regenerative| MR-PWR-T-
150-270 (2702)

brake
resistor

MR-PWR-T-
400-120 (120)

MR-PWR-T-
600-80 (80<2)

MR-PWR-T-
600-47 (472)

MR-PWR-T-
600-26 (262)

MR-J2S-60B4

30 150

MR-J2S-100B4

100 —

400

MR-J2S-200B4

100 —

MR-J2S-350B4

100 —

600

MR-J2S-500B4

130 —

600

MR-J2S-700B4

170 —

600

Tab. 7-2: Allowable combinations of brake unit/servo amplifier 400V

The power values are resistor-generated powers and not rated powers.
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Selection of the regenerative brake option
@® Simple selection method
In horizontal motion applications, select the regenerative brake option as described below:

When the servo motor is run without load in the regenerative mode from the running speed to
a stop, the permissible duty is as indicated in tab. 10-4, tab. 10-5 and tab. 10-6 in section 10.2.2.

For the servo motor with a load, the permissible duty changes according to the inertia moment
of the load and can be calculated by the following formula:

ieai ; 2
permissible duty = permissible duty for servo motor with no load (value refer 10.2) ( rated speed

- times/min

(m+1) running spee [ ]
load inertia moment

servo motor inertia moment

From the permissible duty, find whether the regenerative brake option is required or not.
Select the regenerative brake option out of the combinations in tab. 7-1 or tab. 7-2.

MELSERVO J2-Super 7-3
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® Regenerative energy calculation

Use the following method (refer tab. 7-3) when regeneration occurs continuously in vertical
motion applications or when it is desired to make an in-depth selection of the regenerative brake

option.
tf (1 cycle)
§ No
s/ w
o » Time
£
o e ——
3 S Ll el | ] ]t
- g S R I
:‘é} é (+) 4 @ 9enerative
TF %
g 2.l le o ‘ ’g[
=] © 3
T—ul_ g g ° Time
8 U ‘_\e '
) regenerative
© (7]
5000634C
Fig. 7-1: Regenerative energy
eR:gregr;,eratlve Torque applied to servo motor [Nm] Energy [J]
W+ xN 1 0.1047
(1 | = 955><1040><TP 1+TU+TF Ey = =5 xNox Ty xTpey
. sa
(2] Ty, = Ty+Tg E, = 0.1047 XNy x T, x t,
W+Jdw XNy 1 0.1047
© 2 Tomax 10" Teew U Fa= =5 *NoxXTaxTesar
00 T, =Ty E,20
(JL+Jdm) xNg 1 0.1047
e Ts = 9.55x 10" ><-|-F’saz_TU+TF Bs = *NoxTs X Trsaz
(6] Te=Ty+TE Eg = 0.1047 x Ny x Tg x tg
U +dw) xNg 1 0.1047
% T7 = 9.55x 10* TPsdz_TU+TF B = 2 *NoxT7 > Tpsaz
Absolute value of the sum total of negative energies

Tab. 7-3: Equations for calculating torque and energy in operation
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@ Power dissipation of servo motor and servo amplifier in regenerative mode

Servo amplifier Eefg::\eer:?tﬁgﬁn ik Capacitor charging [J]
MR-J2S-10B 55 9
MR-J2S-20B 70 9
> |MR-J25-40B 85 11
& |MR-J25-60B 85 11
£ [MR-J2S-70B 80 18
% MR-J2S-100B 80 18
2 [MR-J25-200B 85 40
@ [MR-J25-3508B 85 40
MR-J2S-500B 90 45
MR-J2S-700B 90 70
> |MR-J25-60B4 85 11
S [MR-J2S-100B4 80 18
g MR-J2S-200B4 85 40
£ [MR-J2s-35084 85 40
9 |MR-J25-50084 90 45
& |MR-J2S-700B4 9 70

Tab. 7-4: Power dissipation of servo motor and servo amplifier

Efficiency regenerative mode (n): Efficiency including some efficiencies of the servo motor and
servo amplifier when rated (regenerative) torque is generated at rated speed.
Since the efficiency varies with the speed and torque, allow for about 10%.

Capacitor charging (E¢): Energy charged into the electrolytic capacitor in the servo amplifier.

The energy Eg consumed by the regenerative brake option is calculated as follows:

EglJ] = nxEg-Eg

Calculate the power consumption of the regenerative brake option on the basis of the energy Eg
and single-cycle operation period tf [s] to select the necessary regenerative brake option.

Er

PRIW] = -7

MELSERVO J2-Super
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@ |Installation of regenerative brake option

When using the regenerative brake resistor remove the built-in brake resistor and fit the
regenerative brake option across P-C. Set parameter No. 2 according to the option to be used.

Servo amplifier 200V Servo amplifier 400V

T Regenerative selection T Regenerative selection brake option

: MR-RB5H-4/MR-PWR-T-600-80
: MR-RB3G-4

: MR-RB34-4

: MR-RB54-4/MR-PWR-T-600-26
10: MR-RFH75-40 86:
11: MR-RFH75-40 87:

brake option 00:
00: No brake resistor 01:
01: FR-RC, FR-BU 80:
05: MR-RFH220-40 81
08: MR-RFH400-13 82
09: MR-RFH400-13 83:
0B: MR-RFH400-6.7 84
0C: MR-RFH400-6.7 85

No brake resistor
FR-RC-HL], FR-BU-HLI
MR-RB3H-4

MR-RB5G-4/MR-PWR-T-600-47

MR-RB1L-4/MR-PWR-T-150-270
MR-RB3M-4/MR-PWR-T-400-120

$000635C

Abb. 7-2: Parameter No. 2 setting

The regenerative brake option will cause a temperature rise of 100 degrees relative to the
ambient temperature. Fully examine heat dissipation, installation position, used cables, etc.
before installing the option. For wiring, use flame-resistant cables and keep them clear of the
regenerative brake option body. Always use twisted cables of max. 5m length for connection

with the servo amplifier.

For installation of an external brake resistor to the servo amplifiers MR-J2S-350B or less and
MR-J2S-200B4 or less always remove the wiring from across P-D and fit the regenerative brake

option across P-C.

Always remove the lead!

Servo amplifier
Regenerative
brake option

5m max.

MR-J2S-350B and less
MR-J2S-200B4 and less

S5000636C

Fig. 7-3: Brake unit connection for servo amplifiers MR-J2S-350B or less and

MR-J25-200B4 or less
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For installation of an external brake resistor to the servo amplifiers MR-J2S-500B and MR-J2S-

700B and MR-J2S-350B4 to MR-J2S-700B4 always remove the built-in regenerative brake
resistor. To do this loosen the cables attached to terminals P and C. Then fasten the cables to

the housing of the servo amplifier using the accessory screw (refer fig. 7-5).

Always remove built-in regenerative brake resistor!

Servo amplifier
Regenerative
brake option

¢ Ol

| !

=

—>
—>

5m max.

<

MR-J2S-500B and MR-J2S-700B
MR-J2S-350B4 to MR-J2S-700B4

5000928C

Fig. 7-4: Brake unit connection for servo amplifiers MR-J25-5008, MR-J25-700B and
MR-J25-350B4 to MR-J2S-700B4

MR-J2S-500B and MR-J2S-500B4 MR-J2S-700B and MR-J2S-700B4

—
———
——————
tggéggziééggzjfgggégéis
———
———
——————
—————
———————
——————
———————

i
#r
R
i
1
I
1l
1

@
@
@

Accesso ry screw
$000930C

Fig. 7-5: Mounting method of built-in regenerative brake resistor

NOTE For dimensions of regenerative brake resistor option refer to chap. 12.
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7.1.2 Cables
Use the following cables for connection of the servo motor and servo amplifier:
Servo amplifier
Termination
connector
o Ch
(&)
PC (optional)
Motor HC-SFS/HC-RFS
 Crm s -
Instructions for connecting the PC i o o
can be found in the manual for the
Motion Controller. % %®®®
o
5000992C
Fig. 7-6: Connections
Product Description
MR-JCCBLLOIM-L (Standard)
Cable length in [J: 2, 5, 10, 20, 30m
Encoder cable for HC-KFS, HC-MFS
MR-JCCBLCIM-H (high-flexible)
Cable length in [J: 2, 5, 10, 20, 30m
MR-JHSCBLOM-L (Standard)
Cable length in [J: 2, 5, 10, 20, 30m
For CN2 ) ) MR-JHSCBLOM-H (high-flexible)
Encoder cable for HC-SFS, HC-RFS Cable length in [ 2, 5, 10, 20, 30m
o MR-ENCBLOM-H
Cable length in [I: 2, 5, 10, 20, 30m
(3) Encoder connector set for HC-KFS, HC-MFS MR-J2CNM
MR-J2CNS
o Encoder connector set for HC-SFS, HC-RFS
(10) MR-ENCNS
- MR-J2HBUS M-A
ForCN1A @ Controller to amplifier bus cable Cable lengthin  : 0.5, 1, 5m
- . MR-J2HBUS M
For CN1B (7] Amplifier to amplifier bus cable Cable length in  : 0.5, 1, 5m
(8) Bus-end connector MR-A-TM
o MR-CPCATCBL3M
CN3 (6] Personal computer communications cable Cable length: 3m
o Power supply connector set for HC-KFS, HC-MFS series MR-PWCNKA1
motor
Power supply connector set for HC-KFS, )
2 HC-MFS series motor with electromagnetic brake MR-PWCNK2
Power supply connector set for HC-SFS52, 102, 252,
® HC-SFS524, 1024, 1524, MR-PWCNS1
HC-RFS103, 153, 203
Power supply connector set for HC-SFS202, 352, 502,
(14] HC-SFS2024,3524,5024 MR-PWCNS2
HC-RFS353, 503
Power supply connector set for HC-SFS702 )
® |ic-SFs7024 MR-PWCNS3
Brake connector set for HC-SFS202B, 352B, 502B, 702B
®  ||iC-SFS2024B, 35248, 5024B, 7024B MR-BKCN
Tab. 7-5: Overview of the prefabricated connecting cables
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713

Confection diagram of encoder cables

A\

CAUTION:

If you have fabricated the encoder cable, connect it correctly. Otherwise, misoperation
or explosion may occur.

Encoder cable for HC-KFS and HC-MFS series motor

MR-JCCBL2M-L
MR-JCCBL5M-L
MR-JCCBL2M-H
MR-JCCBL5M-H

Servo amplifier Encode

P5 |19 |' —H7

LG |11 !

P5 |20 = |’ P

LG |12 p——F—¢i |

P5 |18 |1 Do

LG |2 P D

MR |7 — |’ 1

MRR (17 — 2

MD |6 — T 4

MDR |16 —=——F—15

BAT |9 — |’ —H3

Lc |1 e

SD  |Plate T Y9

r

MR
MRR
MD
MDR
BAT
LG

SD

MR-JCCBL10M-L
MR-JCCBL20M-L
MR-JCCBL30M-L

Servo amplifier Encoder
19 |' Ty
11 : L 3 i
20 | 1 3
12 : 7 ! |
18 |’ P
2 =t

R K
7 — T 1
17 — 7 —2
6 — L4
16— I -5
9 — |’ —3
1 T
Plate |-~ o

MR-JCCBL10M-H
MR-JCCBL20M-H
MR-JCCBL30M-H

Servo amplifier

MR
MRR
MD
MDR
BAT
LG

SD

Encoder
19 Ho |' ap
11 E\’i:
20 |’ P
12 :i):i
18 m=r
2 :3/:5
—J_s
7 !
17 :3,1152
6 — 4
16 i};l:;s
9 ;;|’§:3
1 T
Plate ¥~ o

S000645C

Fig. 7-7: Pin assignment for HC-KFS and HC-MFS series motor

Encoder cable for HC-SFS and HC-RFS series motor

MR-JHSCBL2M-
MR-JHSCBL5M-
MR-JHSCBL2M-
MR-JHSCBL5M-

L
L
H
H

MR-ENCBL2M-H
MR-ENCBL5M-H

MR-JHSCBL10M-L
MR-JHSCBL20M-L
MR-JHSCBL30M-L

MR-JHSCBL10M-H
MR-JHSCBL20M-H
MR-JHSCBL30M-H
MR-ENCBL10M-H
MR-ENCBL20M-H
MR-ENCBL30M-H

Servo amplifier Encoder Servo amplifier Encoder  Servo amplifier Encoder
P5 |19 |" S P5 |19 |' S P5 |19 |' S
LG |11 p——Fhi LG |11 H——h ! L6 (11 ot
PS |20 =] PS5 120 1. i P5 |20 1! i
LG 12 —— R LG 12 —7t LG 12 ; i
MR |7 ——f—1C Ps |18 ]! | Ps 118 =17} |
MRR [17 H—=——F+D LG |2 ! LG |2 =T
P5 |18 || ! | b P P P
G 2 |1 L i
BAT |9 ——f—F MR |7 ——f—1C MR |7 :3|':;C
LG 1 ::’:'G MRR (17 ———HD MRR |17 ———HD
SD  |Plate YT TN P B .
— BAT |9 — |’ —F BAT |9 — |’ —F
LG |1 ——— G LG |1 ———G
SD  |Plate|-¥ T TN SD  |Plate YT TN
10m max. 10-50m 10-50m
S000647C
Abb. 7-8: Pin assignment for HC-SFS and HC-RFS series motor
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71.4

Bus cable

A\

CAUTION:

When fabricating the bus cable, do not make incorrect connection. Doing so can cause

misoperation or explosion.

NOTE

MR-J2BUS M-A

"
2 | — 2
12— S SRE:
I I I I
4 = — 4
74 R
o[ s
6 — 7
16 {-— ‘ 17
ZO—T T—Plate

LG
LG
RD
RD*

TD
D~
LG
LG

EMG
EMG*

BAT

SD

MR-J2BUS M
1 e
11— ‘ 14
2 [ 1.,
12 f ‘ L2
3 ] 3
13 (H— ‘ — 13
4 i g
14 | ‘ } 14
5 15
15 [ ‘ 11
6 1 1
S N RN
17 | ‘ } 17
8 — — 8
18 } ‘ ST
9 H f 9
19— ‘ — 19
10 i 10
20 [ ‘ } 20
PIateJ LPIate

S5000993C

Fig. 7-9: Connection diagram of bus cable

The maximum bus cable legth is 30m.
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7.2 Special accessories

7.21 Transformer

Input: 3 x 400V
Output: 3 x 230V

Power Terminal Power
Transformer capacity ED Input current | Output current 0 CER T dissipation
o 2.02A 3.26A 2.5mm? 103W
MT 1.3-60 1.3kVA 60% 2.69A 427A 2.5mm? 167W
0 2.61A 4.27A 2.5mm2 110W
MT 1.7-60 1.7kKVA 60% 3.89A 6.2A 2.5mm? 199W
o 3.80A 6.28A 2.5mm? 155W
MT 2.5-60 2.5kVA 60% 5.42A 8.78A 2.5mm2 282W
5.30A 8.78A 4mm? 170W
MT 3.5-60 5.5kVA 60% 8.41A 13.80A 4mm? 330W
MT 5.5-60 5.5kVA 60% 8.26A 13.80A 4mm? 243W
MT 7.5-60 7.5kVA 60% 11.25A 18.82A 4mm? 190W
MT 11-60 11kVA 60% 16.40A 27.61A 4mm? 280W
Tab. 7-6: Transformer
NOTE For dimensions of transformer refer to chap. 12.
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Maintenance and Inspection

8

8.1

8.2

Maintenance and Inspection

Inspection

It is recommended to make the following checks periodically:

@ Check for loose terminal block screws. Retighten any loose screws.

(@ Check the servo motor bearings, brake section, etc. for unusual noise.

® Check the cables and the like for scratches and cracks.

@ At regular intervals check that the various components all function properly.

(® Check the servo motor shaft and coupling for misalignment.

Life

The following parts must be changed periodically as listed below. If any part is found faulty, it
must be changed immediately even when it has not yet reached the end of its life, which
depends on the operating method and environmental conditions. For parts replacement, please
contact your sales representative.

Part name Life guideline

Main circuit capacitor 10 years

Rela Number of power-on and number of
Servo amplifier Y forced stop times: 100000

Cooling fan 10000 to 30000 hours (2-3 years)
Absolute position battery 10000 hours

Bearings 20000 to 30000 hours

Servo motor Encoder 20000 to 30000 hours

Qil seal, V ring 5000 hours

Tab. 8-1: Life of parts
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9 Troubleshooting

9.1 Alarms and Warnings

9.1.1 Alarms and warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any
alarm or warning has occurred, refer to section 9.1.2 or section 9.1.3 and take the appropriate

action.
Alarm deactivation
Display |Meaning
OFF T~ ON command S

10 Undervoltage v v v
12 Memory error 1 v — —
13 Clock error v — —
15 Memory error 2 v — —
16 Encoder error 1 v — —
17 Board error v — —
19 Memory error 2 v — —
1A Motor combination error v — —
20 Encoder error 2 v — —
24 Main ciruit error v v v
25 Absolute position erase v —_ —
30 Regenerative error v v v

8 31 Overspeed v v v

g 32 Overcurrent v v v
33 Overvoltage v v v
34 CRC error v v v
35 Command frequency error v v v
36 Transfer error v v v
37 Parameter error v — v
45 Main circuit device overheat v v v
46 Servo motor overheat v v v
50 Overload 1 vO vO vo
51 Overload 2 v vO vO
52 Error excessive v v v
8E Serial communication error v v v
88 Watchdog v — —

Tab. 9-1: Alarm and warning overview (1)
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Alarm deactivation
Display |Meaning
oFF ""ON command oAb e
92 Open battery cable warning Removing the cause of occurrence deactivates the alarm
96 Home position setting warning automatically.
9F Battery warning
EO Excessive regenerative warning
E1 Overload warning
g E3 Absolute position counter warning
2 E4 Parameter warning
E6 Servo forced stop warning
E7 Controller emergency stop
warning
E9 Main circuit off warning
EE SSCNET error warning

Tab. 9-1: Alarm and warning overview (2)

® Deactivate the alarm about 30 minutes of cooling time for servo amplifier, servo motor and
brake unit after removing the cause of occurrence.
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9.1.2 Alarms

DANGER:

When any alarm has occurred, eliminate its cause, ensure safety, then reset the alarm,
and restart operation. Otherwise, injury may occur.
If an absolute position erase alarm (25) occurred, always make home position setting
again. Otherwise, misoperation may occur.

Tab. 9-2

Prcautions at alarm occurrence:

CAUTION:
A i When any of the following alarms has occurred, always remove its cause and allow

about 30 minutes for cooling the servo amplifier, servo motor and
brake unit before resuming operation:

® Regenerative error (30)
® Overload 1 (50)
® Overload 2 (51)

If operation is resumed by switching control circuit power off, then on to reset the
alarm, the servo amplifier, servo motor and regenerative brake resistor may become
faulty.

DANGER:
Brief interruption in power

If there is a loss of power lasting for longer than 60 ms, then power loss alarm (10) is
issued. If the loss of power continues for longer than another 20 ms, then the control
loop is switched off. If in this situation the voltage comes up again and at the same
time a signal “Servo ON” exists, then this would cause the servo motor to restart in an
uncontrolled manner. To prevent this from occurring you must provide a circuit
arrangement that immediately switches off a “Servo ON” signal if an alarm happens.

NOTE When an alarm occurs, the dynamic brake is operated to stop the servo motor. At this time,
the display indicates the alarm No. The setup-software may be used to refer to the cause of
alarm.
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Alarms and Warnings

Display Error Definition Cause Action
10 Undervoltage Power supply 1. Power supply voltage is low. Check the power
voltage dropped to 2. There was an instantaneous control supply
160V (servo ircuit r failure of 60ms or longer
amplifier 200V) and circuit power failure S0 ger.
280V (servo 3. The impedance of the power supply
amplifier 400V) or is too high.
less, respecively. — -
pecively 4. Main circuit power switched on
within 5s after it had switched off.
5. Faulty parts in the servo amplifier Change the servo
amplifier
12 Memory error 1 RAM, memory fault |Faulty parts in the servo amplifier Change the servo
- Checking method: Alarm (12-15) amplifier
13 Clock error Printed board fault occurs if power is switched on after
15 Memory error 2 |E2PROM fault CN1A, CN1Band CN3 connectors are
disconnected.
16 Encoder error 1 Communication error | 1. Encoder connector (CN2) Connect correctly
occurred between disconnected.
enco_d_er and servo 2. Encoder fault Change the servo
amplifier
motor
3. Encoder cable faulty Repair or change
(Wire breakage or shorted) cable
17 Board error 2 CPU/parts fault Faulty parts in the servo amplifier Change the servo
Checking method: Alarm 17 or 19 amplifier
19 Memory error 3 ROM, memory fault occurs if power is switched on after
CN1A, CN1B and CN3 connectors are
disconnected.
1A Motor Wrong combination |Wrong combination of servo amplifier |Use correct
combination error |of servo amplifier and servo motor connected. combination
and servo motor.
20 Encoder error2 | Communication error |1. Encoder connector (CN2) Connect correctly
occurred between disconnected
enco_d_er and servo 2. Encoder fault Change the servo
amplifier
motor
3. Encoder cable faulty Repair or change
(Wire breakage or shorted) cable
24 Main circuit error |Connection between |1. Power input wires and servo motor |Connect correctly

load circuit and earth
potential

output wires are in contact at main
circuit terminal block (TE1).

2. Too little insulation resistance
between cable or motor and earth
potential

Change the cable

3: Main circuit of servo amplifier failed.
Checking method: Alarm 24 occurs if
the servo is switched on after
disconnecting the U, V, W power
cables from the servo amplifier.

Change the servo
amplifier

Tab. 9-2: Failure corrective action (1)
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Troubleshooting

Display Error Definition Cause Action
25 Absolute position |Absolute position 1. Battery voltage low Change battery
erase data in error - Always make home
2. Battery cable or battery is faulty. position setting
again
Power was switched |3. Capacitor of the absolute position | After leaving the
on for the first time in |encoder is not charged. alarm occurring for
the absolute position a few minutes,
detection system. switch power off,
then on again.
Always make home
position setting
again.
30 Regenerative Permissible 1. Parameter No. 2 setting error Set correctly
error g?%ﬁg%ratllt\_ﬁ power 2. Built-in regenerative brake resistor |Connect correctly
regenerative brake ggrr]?]gei?:éatwe brake option is not
resistor or :
regenerative brake |3. Short cycle time or continuous 1. Increase the
option is exceeded. |regenerative operation caused the cycle time
permissible regenerative power of the
rege-nerative brake option to be 2. Use the
exceeded. reg_eneratlve brake
Checking method: Call the status 22t'22it0f larger
display and check the regenerative pactty.
load ratio. 3. Reduce the load.
4. Power supply voltage rose above Connect the units to
260V (servo amplifier 200V) and 535V |the correct power
(servo amplifier 400V) or more, supply
respecively.
5. Built-in regenerative brake resistor |Change servo
or regenerative brake option faulty. amplifier or
regenerative brake
option
Regenerative 6. Regenerative transistor faulty Change the servo
transistor fault Checking method: 1. The regenerative |amplifier
brake option has overheated
abnormally.
2. The alarm occurs even after
removal of the built-in regenerative
brake resistor or regenerative brake
option.
Built-in regenerative brake resistor or
regenerative brake option faulty.
31 Overspeed Speed has exceeded | 1. Small acceleration/deceleration time |Increase
the instantaneous constant caused overshoot to be large.|acceleration/
permissible speed. deceleration time
constant
2. Servo system is instable to cause | Optimise control
overshoot. parameter
3. Encoder faulty Change the servo
motor

Tab. 9-2: Failure corrective action (2)
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Alarms and Warnings

Display Error Definition Cause Action
32 Overcurrent Current that flew is 1. Short occurred in servo amplifier Correct the wiring
higher than the output phases U, V and W.
permissible current 2. Transistor of the servo amplifier Change the servo
of the servo fault lif
amplifier. aulty. _ [ampiitier
Checking method: Alarm (32) occurs if
power is switched on after U, V and W
are disconnected.
3. Low impedance ground fault Eliminate earth fault
occurred in servo amplifier output
phases U, V and W.
4. External noise caused the Take noise
overcurrent detection circuit to suppression
misoperate. measures.
33 Overvoltage Converter bus 1. Lead of built-in regenerative brake |1. Change lead
voltage exceeded resistor or regenerative brake option is |2. Connect
400V (servo open or disconnected. correctly
amplifier 200V) and - -
800V (servo 2. Regenerative transistor faulty Change servo
amplifier 400V) amplifier
respecively. 3. Wire breakage of built-in 1. Change servo
regenerative brake resistor or amplifier
regenerative brake option 2. Change
regenerative brake
option
4. The regenerative transistor is Change servo
broken. amplifier
5. Power supply voltage high Connect the units to
the correct power
supply
34 CRC error Bus cable is faulty. |1. Bus cable disconnected Connect bus cable
correctly
2. Bus cable fault Change the bus
cable
3. Noise entered bus cable Ensure correct
cable laying and
screening
4. Termination connector disconnected |Connect
termination
connector
5. The same No. exists in the servo Set station number
amplifier side station setting correctly
35 Command Input frequency of 1. Command given is greater than the |Review operation
frequency error command pulse is maximum speed of the servo motor program.
too high. 2. Noise entered bus cable Ensure correct
cable laying and
screening
3. Servo system controller failure Change the servo
system controller
36 Transfer error Bus cable or printed |[1. Bus cable is disconnected. Connect the
board is faulty connector of the
bus cable
2. Bus cable fault Change the bus
cable
3. Printed board is faulty Change the servo
amplifier
4. Termination connector Connect
disconnected termination
connector
Tab. 9-2: Failure corrective action (3)
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Alarms and Warnings

Troubleshooting

amplifier
Load ratio
300%: > 2.5s

Load ratio
200%: > 100s

Display Error Definition Cause Action
37 Parameter error | Parameter setting is |1. Servo amplifier fault caused the Change the servo
wrong. parameter setting to be rewritten. amplifier
2. There is a parameter whose value |Change the
was set to outside the setting range by |parameter value to
the controller within the setting
range
45 Main circuit device |Main circuit device | 1. Servo amplifier faulty Change the servo
overheat overheat. amplifier
2. The power supply was turned on Check control
and off continuously by overloaded mode
status.
3. Air cooling fan of servo amplifier 1. Change the
stops. servo amplifier or
cooling fan
2. Observe max.
permitted ambient
temperature
46 Servo motor Servo motor 1. Ambient temperature of servomotor |When planning the
overheat temperature rise is over 40°C. system ensure that
actuated the thermal the ambient
protector. temperature is
always between 0
and 40 °C.
2. Servo motor is overloaded. 1. Reduce load
2. Extended cycle
time
3. Use servo motor
that provide larger
output
3. Thermal protector in encoder is Change servo
faulty. motor
50 Overload 1 Overload of servo 1. The output current exceeds the 1. Reduce load

rated current continuously.

2. Extended cycle
time

3. Use servo motor
that provide larger
output

2. Servo system is unstable.

1. Repeat
acceleration/
deceleration to
execute auto tuning

2. Change auto
tuning response
setting

3. Set auto tuning
to OFF and make
adjustment
manually

3. Mechanical overload

1. Ensure that
mechanical
components run
smoothly

2. Install limit
switches

4. Wrong connection of servo motor.
Servo amplifiers output terminals U, V,
W do not match servo motors input
terminals U, V, W.

Connect correctly

5. Encoder error

Change the servo
motor

Tab. 9-2: Failure corrective action (4)
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Troubleshooting Alarms and Warnings

Display Error Definition Cause Action
51 Overload 2 Max. output current  |1. Mechanical overload 1. Ensure that
flow successively for mechanical
several seconds. components run
Servo motor locked: smoothly
1s or more 2. Install limit
switches

2. Wrong connection of servo motor. | Connect correctly
Servo amplifiers output terminals U, V,
W do not match servo motors input
terminals U, V, W.

3. Servo system is instable 1. Repeat
acceleration/
deceleration to
execute auto tuning
2. Change auto
tuning response
setting

3. Set auto tuning
to OFF and make

adjustment
manually
4. Encoder faulty Change the servo
motor
52 Error excessive Contouring erroris  |1. Acceleration/deceleration time Increase the
greater than the constant is too small. acceleration/
value set with deceleration time
parameter 31 (initial constant
value: 8 revolutions). 2. Torque limit value is too small. Increase the torque
limit value
3. Motor cannot be started due to 1. Improve the
torque shortage caused by power impedance of the
supply voltage drop. power supply

2. Use servo motor
which provides
larger output

4. Position control gain 1 Increase set value

(parameter No.13) value is small. and adjust to
ensure proper
operation

5. Servo motor shaft was rotated by 1. When torque is
external force. limited, increase
the limit value.

2. Reduce load

3. Use servo motor
that provides larger
output

6. Mechanical overload 1. Ensure that
mechanical
components run
smoothly

2. Install limit
switches

7. Encoder faulty Change the servo
motor

8. Wrong connection of servo motor. | Connect correctly
Servo amplifiers output terminals U, V,
W do not match servo motors input
terminals U, V, W.

Tab. 9-2: Failure corrective action (5)
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Alarms and Warnings

Troubleshooting

Display Error Definition Cause Action
8E Serial Serial 1. Communication cable fault Repair or change
communication communication error |(Open cable or short circuit). the cable
error occurred between
servo amplifier and 2. Personal computer faulty Changelthe t
personal computer. personal computer
88 Watchdog CPU, parts faulty Fault of parts in servo amplifier Change the servo
Checking method: Alarm (88) occurs if |amplifier
power is switched on after CN1A,
CN1B and CN3 connectors are
disconnected.
Tab. 9-2: Failure corrective action (6)
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Troubleshooting

Alarms and Warnings

9.1.3 Warnings
If E6, E7, E9 or EE occurs, the servo off status is established. If any other warning occurs,
operation can be continued but an alarm may take place or proper operation may not be
performed. Eliminate the cause of the warning according to this section.
Display (Name Definition Cause Action
92 Open battery Absolute position detection |1. Battery cable is open Repair cable or
cable warning system battery voltage is changed.
low. 2. Battery voltage dropped to |Change battery
2.8V orless.
96 Home position Home position return could |1. Contouring error is greater |Eliminate the cause of
setting warning not be made in the precise |than the setting range of the the contouring error
position. “In Position”.
2. Home position return was Reduce speed for
executed during operation home position travel
command.
3. Speed for home position
travel is too high.
9F Battery warning Voltage of battery for Battery voltage fell to 3.2V or |Change the battery
absolute position detection |less.
system reduced.
EO Excessive Pre-warning alarm 30 Regenerative power increased | 1. Increase the cycle
regenerative to 85% or more of permissible [time
warning regenerative power of built-in  |2. Change regenerative
regenerative brake resistor or |brake option for the one
regenerative brake option. with larger capacity.
Checking method: Call the 3. Reduce load
status display and check
regenerative load ratio.
E1 Overload warning |Pre-warning alarm 50/51 Load increased to 85% or Refer alarm 50/51
more of overload alarm 1 or 2
occurrence level.
E3 Absolute position |Absolute position encoder | 1. Electromagnetic coupling | Take electromagnetic
counter warning  |pulses faulty entered the encoder. coupling suppression
measures.
2. Encoder faulty Change servo motor
E4 Parameter Parameter outside setting |Parameter value set from Set it correctly
warning range servo system controller is
outside setting range
E6 Servo forced stop |EM1 is off. External forced stop was made | Deactivate external
warning valid. forced stop
E7 Controller — Emergency stop signal was Deactivate emergency
emergency stop entered in to the servo system |stop
warning controller.
E9 Main circuit off Servo-on (SON) was — Switch on main circuit
warning switched on with main power
circuit power off.
EE SSCNET error The servo system controller | — —
warning connected is not
SSCNET-compatible.
Tab. 9-3: Meanings
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Characteristics

Specifications

10

10.1

10.1.1

Specifications

Characteristics

Load diagram

An electronic thermal relay is built into the servo amplifier to protect the servo motor and servo
amplifier from overloads. The working diagrams for load monitoring are presented in the
following figures. Overload 1 alarm (50) occurs if overload operation performed is above the
electronic thermal relay protection curve. Overload 2 alarm (51) occurs if the maximum current
flowed continuously for several seconds due to machine collision, etc. In the diagrams the area
underneath the solid or dotted lines represents the normal working range. The dotted line
represents the load curve when the servo motor has stopped. In a machine like the one for
vertical lift application where unbalanced torque will be produced, it is recommended to use the
machine so that the unbalanced torque is 70% or less of the rated torque.

HC-KFS
HC-MFS
HC-SFS

1000

100

Rotation

lock

Operation time [s]

0,1

100 150 200 250 30

Load ratio [%]

5000932C

Fig. 10-1: Load diagrams MR-J2S-10B to MR-J2S-100B, MR-J25-60B4 and MR-J25-100B4

HC'SFS 1000 o e e e e
HC-RFS : SSSSsss

Rotation -+

100

Servo lock

Operation time [s]

100
Load ratio [%]

150 200 250 30

S5000933C

Fig. 10-2: Load diagrams MR-J2S-2008B, MR-J25-350B, MR-J25-20084 and MR-J25-35084
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Specifications Characteristics

HC-SFS 10000
HC-RFS
p— 1000
2, Rotation
[0]
£
c o ¥
g 100 —— ‘
(“ AN
5 Servo lock
o
O T~
10 H

0 50 100 150 200 250 30

Load ratio [%]

S5000953C

Fig. 10-3: Load diagrams MR-J25-500B, MR-J25-700B, MR-J25-500B4 and MR-J2S-700B4
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Characteristics Specifications

10.1.2 Heat loss of servo amplifier
Amount of heat generated by the servo ampilifier
The following table provides an overview over the power dissipation under rated load:
Servo amplifier Servo motor Power dissipation
At rated torque [W] At servo off [W]
MR-J2S-10B HC-KFS053 25 15
HC-KFS13 25 15
HC-MFS053 25 15
HC-MFS13 25 15
MR-J2S-20B HC-KFS23 25 15
HC-MFS23 25 15
MR-J2S-40B HC-KFS43 35 15
HC-MFS43 35 15
> |MR-J25-60B HC-SFS52 40 15
& [MR-J2S-70B HC-KFS73 50 15
g HC-MFS73 50 15
% MR-J2S-100B HC-SFS102 50 15
€ |MR-J2S-200B HC-SFS152 90 20
) HC-SFS202 90 20
HC-RFS103 50 15
HC-RFS153 90 20
MR-J2S-3508 HC-SFS352 130 20
HC-RFS203 90 20
MR-J2S-500B HC-SFS502 195 25
HC-RFS353 135 25
HC-RFS503 195 25
MR-J2S-700B HC-SFS702 300 25
MR-J2S-60B4 HC-SFS524 40 15
§ MR-J2S-100B4 HC-SFS1024 50 15
E MR-J2S-200B4 HC-SFS1524 90 20
'%;L HC-SFS2024 90 20
g MR-J2S-350B4 HC-SFS3524 130 20
g MR-J2S-500B4 HC-SFS5024 195 25
MR-J2S-700B4 HC-SFS7024 300 25
Tab. 10-1: Power dissipation under rated load
NOTE

The amount of heat that is lost during the generating operation is not included in the power
dissipation of the servo amplifier in operation. The calculation of the heat loss from the brake
resistor is described in section 7.1.1.
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Specifications

Characteristics

10.1.3

Specifications of electromagnetic brake

A\

CAUTION:

The electromagnetic brake is designed to hold a load. Do not use it for braking a

rotating motor.

The characteristics of the electromagnetic brake provided for the servo motor with
electromagnetic brake are indicated in the following table:

Servo motor HC-MFS Series HC-SFS Series | HC-RFS Series HC-KFS Series
052B- | 202B-
053B | 23B 152B/ | 702B/ | 103B- | 353B | 053B | 23B
Item 138 | 43B | 7B | 0524B- | 2024B- | 203B | 503B | 13B | 438 | °B
1524B | 7024B

Type ® Electromagnetic disc brake (electrically ventilated and braking by spring power)
Rated voltage @ 24VDC, +0%/-10%
Rated current at 20°C [A] |0.26 0.33 |0.42 |0.8 1.4 0.8 0.96 0.26 0.33 |0.42
Resistance of the 91 73 57 29 16,8 30 25 91 73 57
excitation coil at 20°C [Q]
Capacity [W] 6.3 7.9 10 19 34 19 23 6.3 7.9 10
Inrush current [A] 0.18 0.18 |0.2 0.2 0.4 0.25 0.24 0.18 0.18 |0.2
Cutoff current [A] 0.06 0.11 0.12 |0.08 0.2 0.085 |[0.10 0.06 0.11 0.12
Static friction torque [Nm] |0.32 1.3 2.4 8.3 431 6.8 16.7 0.32 431 2.4
Release delay time [s] @ [0.03 0.03 |0.03 |0.04 0.1 0.03 0.04 0.03 0.1 0.03
Braking |AC off 0.08 0.1 0.12 |0.12 0.12 0.12 0.12 0.08 0.12 |0.12
delay time | (Fig. 10-4 (a))
[s] e DC off (Fig. 0.01 0.02 [0.03 |0.03 0.03 0.03 0.03 0.01 0.03 |0.03

10-4 (b, c))
Permissib | per braking 5.6 22.0 |[64.0 |[400 4500 400 400 5.6 22.0 |64
le braking
F,L?n”}em per hour 56 220 640 |4000 |45000 |4000 [4000 |56 220 |640
Brake looseness at servo [{0.19- [0.12- |0.1— |0.2— 0.2— 0.2— 0.2— 0.19- (0.12- |0.1-
motor shaft [grad] 25 1.2 0.9 0.6 0.6 0.6 0.6 25 1.2 0.9
Brake life [Number of 20000 (20000 {20000 {20000 |20000 (20000 (20000 (20000 (20000 {20000

braking cycles

[times]

Work per 4 15 32 200 1000 200 200 4 15 32

braking

[Nm]

Tab. 10-2: characteristics of the electromagnetic brake

There is no manual release mechanism. When it is necessary to hand-turn the servo motor
shaft for machine centering, etc., use a separate 24VDC power supply to release the brake

electrically.

@ The value for initial ON gap at 20°C.
® The brake gap will increase as the brake lining wears.

® 24VDC of the internal power output for interface (VDD) cannot be used. Always use a
separate power supply.

10- 4
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Characteristics Specifications
Electromagnetic brake power supply
24VDC of the internal power output for interface (VDD) cannot be used. Prepare the following
power supply for use with the electromagnetic brake only. Examples for the connection of the
brake are shown in the following diagrams:
28VAC
% <—— Electromagnetic
brake
T
(@
| «—— Electromagnetic
| brake
|
I
|
-
_}._ Electromagnetic
| brake
|
I T : Transformer
- VAR : Surge absorber
5000656C
Fig. 10-4: Brake unit connection
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Characteristics

10.1.4

Dynamic braking

If an alarm, an EMERGENCY OFF or a loss of power occurs, then the servo motor is switched
directly to an integrated dynamic braking unit in the amplifier and is braked. In Fig. 10-5 the delay
curve is presented.

Emergency stop (EMG) ON

Time constant t

Machine speed =

S000657C

Fig. 10-5: Dynamic brake operation diagram

The following formula can be used to calculate the approximate coasting distance:

\ J
0 L
Lmaxzﬁ{te+Tx(1+IA)}

Lnax: Maximum coasting distance [mm]

Vo:  Machine's fast feed speed [mm/min]

Jv:  Servo motor inertia moment [kgcmz]

J: Load inertia moment converted into equivalent value on servo motor shaft [kgcmz]

T Brake time constant [s]

te: Delay time of control section (There is internal relay delay time of about 30ms) [s]

CAUTION:

Use the dynamic brake for the servo amplifiers MR-J2S-10B to MR-J2S-200B and MR-
J2S-60B4 to MR-J2S-200B4 only up to a maximum ratio of the mass moment of inertia
of 30, for the servo amplifiers MR-J2S-350B and MR-J2S-350B4 up to an inertia of mass
ratio of 16 and for the servo amplifiers MR-J25-500B, MR-J2S-700B, MR-J2S-500B4
and MR-J2S-700B4 up to an inertia of mass ratio of 15. If these figures are exceeded
the integrated dynamic brake may overheat (fire risk). If there is a probability that the
figure may be exceeded, then please contact your sales representative.
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Fig. 10-6: Dynamic brake time constant HC-MFS
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Fig. 10-7: Dynamic brake time constant HC-KFS
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Time constant 1 [s]

0.045
0.040 -
0.035 -
0.030 [-352/3524
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0.005

702/7024
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0 I
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Fig. 10-8: Dynamic brake time constant HC-SFS
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Fig. 10-9: Dynamic brake time constant HC-RFS
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10.2

Standard specifications

10.2.1 Servo amplifier
Servo amplifier MR-J28-[]
108 | 208 | 408 | 608 | 708 | 1008 | 2008 | 3508 | 5008 | 7008 | 6084 | 10084 | 2004 | 35084 | 50084 | 70084
Main Voltage/ 3~, 200-230VAC, 50/60Hz
circuit  |frequency 4~ 230VAC, 50/60Hz 3~, 200—230VAC, 50/60Hz 3~, 380-480VAC, 50Hz/60Hz
power Permissible
suppl ~ -
PPY | voltage 8~, 170-253VAC 3~, 170-253VAC 3-, 323-528VAC, 50H2/60Hz
fluctuation 1~, 207-253VAC
Permissible
frequency 15 %
fluctuation
Control |Voltage/
circuit | frequency 1~, 200—230VAC, 50Hz/60Hz 24VDC
ower
gupply Permissible
voltage 1~, 170-253VAC, 50Hz/60Hz 20.4-27.6VDC
fluctuation
Permissible
frequency +5% —
fluctuation
Power
supply 50W 25W
capacity

Control system

Sine-wave PWM control

Dynamic brake

Built-in

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal relay), servo motor
overheat protection, encoder fault protection, regenerative fault protection, undervoltage, instantaneous power
failure protection, overspeed protection, excessive error protection

Speed frequency
response

> 550Hz

Protection type

Open (IP0O0)

Environmental
conditions

Refer section 2.1

Weight [kg]

07 ‘ 0.7‘ 1.1 | 1.1 ‘ 1.7‘ 1.7 ‘ 2.0 ‘ 2.0 ‘ 49 ‘ 7.2 ‘ 2.1 | 22 ‘ 22 ‘ 5.0 ‘ 5.0 ‘ 7.2

Tab. 10-3: Standard specifications of servo amplifiers
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Standard specifications

10.2.2 Servo motor
Servo motor
HC-MFS Series HC-KFS Series
053 13 23 43 73 053 13 23 43 73

Q‘g’_'jc;‘sb_'e servo amplifier 10B | 10B | 20B | 40B | 70B | 10B | 10B | 20B | 40B | 70B
Rated output [kW] 0.05 | 0.1 0.2 04 | 075 | 0.05 | 0.1 0.2 04 | 0.75
Rated torque [Nm] 0.16 | 0.32 | 0.64 1.3 2.4 0.16 | 0.32 | 0.64 1.3 24
Rated speed [r/min] 3000 3000
Maximum speed [r/min] 4500 4500
I[D::r::iinn]taneous permissible speed 5175 5175
Maximum torque [Nm] 048 | 095 | 1.9 3.8 72 | 048 | 095 | 1.9 3.8 7.2
Inertia moment J
[kg x cm2] @ 0.019 | 0.03 | 0.088 | 0.143 | 0.6 | 0.053 | 0.084 | 0.42 | 0.67 | 1.51
Recommended ratio of load inertia
moment to servo motor shaft <30 <10
inertia moment ®
Regenerative Se_rV(_) amplifier's
E;ac:(: au ?:élé-rl]r;rative brake ® ® ® 1010 | 400 ® ® ® 220 190
[per minute] @ |resistor

MR-RFH75-40 — | = | = @ |2400| @ @ @ | 2200 | 940
Power supply capacity [kVA] 0.3 0.3 0.5 0.9 1.3 0.3 0.3 0.5 0.9 1.3
Rated current [A] 0.85 1.5 2.8 5.1 0.83 | 0.83 1.1 2.3 5.8
Maximum current [A] 2.6 5.0 9.0 18 2.5 2.5 3.4 6.9 18.6
Speed/position detector Encoder (resolution: 131072 pulse/rev)
Protection type IP55
Cooling Self-cooled
Environmental conditions Refer section 2.1
Waeight [kg] ®@ 0.4 ‘ 0.53 ‘ 0.99 ‘ 1.45 ‘ 3.0 ‘ 0.4 ‘ 0.53 | 0.99 | 1.45 ‘ 3.0
Tab. 10-4: Standard specifications of servo motors
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Standard specifications Specifications

Servo motor
HC-SFS Series HC-RFS Series

52 | 102 | 152 | 202 | 352 [ 502 | 702 | 103 | 153 | 203 | 353 | 503
:‘A"Rp_'\'f;asb_'e servo amplifier 60B |100B|200B|200B|350B(500B| 700B |200B|200B|350B|5008| 5008
Rated output [kW] 0510|115 |20| 35| 5.0 7 1.0 (15|20 ]| 85 5.0
Rated torque [Nm] 2.39|4.78|7.16|9.55|16.7|23.9| 334 |3.18|4.78(6.37|11.1 15.9
Rated speed [r/min] 2000 3000
Maximum speed [r/min] 3000 2500 2000 4500
Instgntaneous permissible speed 3450 2850 2300 5175
[r/min]
Maximum torque [Nm] 7.16(14.4(21.6|28.5|50.1|71.6 100 [7.95|11.9(15.9|27.9| 39.7
Inertia moment J

I > 6.6 [13.7]20.0|42.5| 82 | 101 160 15|19 23| 86 12

[kg x cm“]

Recommended ratio of load

inertia moment to servo motor

inertia moment

Regenerative |Servo amplifier's
brake duty built-in

cycle regenerative
[per minute] ~ |brake resistor

MR-RFH75-40 |560 (270 | — | — | — | — | — | = | —=| =] =| —
MR-RFH220-40 (1680810 | — | — | — | — | — | —=|—=|—=| —=| —

56 | 54 | 136 | 64 | 31 | 39 32 |1090| 860 | 710 | 174 | 125

MR-RFH400-13 95 479
— | — | 680|320/ 158|150 | MR- |5450|4300(3550| 669 | (MR-
RFH RFH
400-6,7) 400-6,7)
Power supply capacity [kVA] 10(17|25| 35|55 |75 10 1.7 | 25| 35| 55 7.5
Rated current [A] 32| 6 9 11 17 | 28 35 6.1 (88| 14 | 23 28
Maximum current [A] 96 | 18 | 27 | 33 | 51 | 84 105 |[18.4(23.4| 37 | 58 70
Speed/position detector Encoder (resolution: 131072 pulse/rev)
Protection type IP65
Cooling Self-cooled
Environmental conditions Refer section 2.1
Weight [kg] 5.0 | 7.0 | 9.0 |12.0|19.0’ 23 ’ 32 ’ 3.9 ‘ 5.0 ’ 6.2 ‘12.0’ 17.0

Tab. 10-5: Standarddaten des Servomotors
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Standard specifications

Servo motor
HC-SFS Series (400V type)
524 1024 1524 2024 3524 5024 7024
Q‘g’_'j%’_'e servo amplifier 60B4 | 100B4 | 200B4 | 200B4 | 350B4 | 500B4 | 700B4
Rated output [kW] 0.5 1.0 15 2.0 3.5 5.0 7
Rated torque [Nm] 2.39 4.78 7.16 9.55 16.7 23.9 33.4
Rated speed [r/min] 2000
Maximum speed [r/min] 3000 2500 2000
{:}i:?:]taneous permissible speed 3450 2850 2300
Maximum torque [Nm] 7.16 14.4 21.6 28.5 50.1 71.6 100
Inertia moment J
[kg x cm2] 6.6 13.7 20.0 42.5 82 101 160
Recommended ratio of load inertia
moment to servo motor shaft <15
inertia moment
Regenerative |Servo amplifier's built-
brake duty in regenerative brake 125 200 136 64 43 39 32
cycle resistor
[perminute] | MR-PWR T150-270 | 415 — — — — — —
MR-PWR T400-120 — 600 — — —
MR-PWR T600-80 — — 680 320 — — —
MR-PWR T600-47 — — — — 167 150 —
MR-PWR T600-26 — — — — — — 95
Power supply capacity [kVA] 1.0 1.7 25 3.5 5.5 7.5 10
Rated current [A] 15 2.8 4.4 5.411 8.6 14 17
Maximum current [A] 45 8.4 13.2 16.2 25.8 42 51
Speed/position detector Encoder (resolution: 131072 pulse/rev)
Protection type IP65
Cooling Self-cooled
Environmental conditions Refer section 2.1
Weight [kg] 5.0 ‘ 7.0 ‘ 9.0 ‘ 12.0 ‘ 19.0 | 23 ‘ 32

Tab. 10-6: Standarddaten des Servomotors

® The figure stated for the number of braking cycles per minute when addressing the braking
unit is the permitted figure of braking cycles per minute when the servo motor is braked
without any load from the rated speed to a standstill. If the motor is under load, then the
figure in the table must be multiplied by 1/(m + 1) (m =load moment of inertia / motor

moment of inertia).

D |f the recorded torque is within the range of the rated torque, then the number of braking
cycles per minute is not restricted.

® If the ratio of the load inertia moment to the motor shaft inertia moment exceeds the stated
value, then please contact your sales representative.

@ If the servo motor is equipped with an electromagnetic brake, please take the relevant

figures from tab. 10-2.
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Standard specifications

Specifications

10.2.3 Torque characteristics

NOTE
70% of the rated torque.

Servo motors 200V

If a load is applied to the stopped servo motor, then the delivered torque should not exceed

HC-MFS053 (B)

HC-MFS13 (B)

HC-MFS23 (B)

= —_ Peak running range
£ —
Z 04 Peak running range § 075 § '
% | | 2 05 § 1.0F  Peak running range
S 02 g g
i) <)
. ~J © 025 € 05
Continuous running range - - - -
Continuous running range Continuous running range
1000 2000 3000 4000 4500 0 . . . 1 . ’ . 1
Speed [r/min] 1000 2000 3000 40004500 1000 2000 3000 40004500
Speed [r/min] Speed [r/min]
HC-MFS43 (B) 80 HC-MFS73 (B)
= 30 g 60
Z Z
% 20 Peak running range % 4.0 Peak running range
e 10 e 20
Continuous running range Continuous running range
S S Y — — S S S " S—
1000 2000 3000 4000 4500 1000 2000 3000 40004500
Speed [r/min] Speed [r/min]
5000934C
Fig. 10-10: HC-MFS series servo motor torque characteristics
06 HC-KFS053 (B) ] HC-KFS13 (B) HC-KFS23 (B)
= T 075 i £ 15 ;
g 0.4 Poak running range é Peak running range g Peak running range
) 2 05 2 1.0
g 02 =3 <3
# Continuous running range # 025 ’ . © o5
0 Continuous running range Continuous running range
1000 2000 8000 40004500 1000 2000 3000 40004500 1000 2000 3000 4000 4500
Speed [r/min] Speed [r/min] Speed [r/min]
HC-KFS43 (B) HC-KFS73 (B)
4.0 8.0
3.0 N 6.0 T N
€ Peak running range T Peak running range
Z 20 Z 40
[ ()
z &
s 1.0 5 20 ~
= Continuous running range = Continuous running range
S Y G S — | S S Y S w— |
1000 2000 3000 4000 4500 1000 2000 3000 4000 4500
Speed [r/min] Speed [r/min]
S5000935C
Fig. 10-11: HC-KFS series servo motor torque characteristics
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Specifications Standard specifications

HC-SFS52 (B) HC-SFS102 (B) HC-SFS152 (B)
5 24
Peak running range Paak .
— s Peak running range —_ ea runnl{lg range
£ < 10 \ E 16
< \ g \ s \
3 = =]
g 4 e 5 g g
° ﬂ ﬂ IS ﬂ
Continuous running range Continuous running range Continuous running range
0 —t 0 0o
1000 2000 3000 1000 2000 3000 1000 2000 3000
Speed [r/min] Speed [r/min] Speed [r/min]
HC-SFS202 (B) HC-SFS352 (B) HC-SFS502 (B) HC-SFS702 (B)
30 60 80 120
= €
£ Z = 60 ; = 8
z 20 Peakrunning ) 40 Peak running range é Peak running range § Peakrunning
% range g g 40 § range
S 10 - - = 20 g 2 g 40 =
= ) = | ) = Continuous
Continuous running range Continuous running range Continuous running range running range
1000 2000 2500 1000 2000 2500 1000 2000 1000 2000
Speed [r/min] Speed [r/min] Speed [r/min] Speed [r/min]
S5000936C
Fig. 10-12: HC-SFS series servo motor torque characteristics
HC-RFS103 (B) HC-RFS153 (B) HC-RFS203 (B)
. . _ Peak running range
s s s
> 6 Peak running range - 10 Peak running range Py 12 N
3 3 3
: N : :
e 3 \'\] e 5 26 T
Continuous running range Continuous running range Continuous running range
olb—L 11 11 olb—1 111 ol—1L 1 | |1
1000 2000 3000 4000 4500 1000 2000 3000 40004500 1000 2000 3000 4000 4500
Speed [r/min] Speed [r/min] Speed [r/min]
HC-RFS353 (B) HC-RFS503 (B)
30 45
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N\ \
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g El \
<3 g
2 10 - 2 15 —=\
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olb—1 1 11 olb——1 1 11
1000 2000 3000 4000 4500 1000 2000 3000 4000 4500
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5000937C

Fig. 10-13: HC-RFS series servo motor torque characteristics
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Standard specifications Specifications

Servo motors 400V

HC-SFS524 (B) HC-SFS1024 (B) HC-SFS1524 (B)
—T 1 15 24
Peak running range  _ R Peak .
— § Peak running range — eak running range
£ s S 10 : E 1
: \| \| 3 \
g 3 s g s
2 ~\ ~ 2 ~
Continuous running range Continuous running range Continuous running range
1000 2000 3000 1000 2000 3000 1000 2000 3000
Speed [r/min] Speed [r/min] Speed [r/min]
HC-SFS2024 (B) HC-SFS3524 (B) HC-SFS5024 (B) HC-SFS7024 (B)
30 60 m— 80 E 120
£ 2 £ 40 I —| £ % " Peak runni £ 8
= Peakrunning g Peak running range é eax running range § Peakrunning
% range T g 40 o range
= =} o =]
e 10 o2 g 2 g 40 ==
; - L h = Continuous
Continuous running range Continuous running range Continuous running range running range
1000 2000 2500 1000 2000 2500 1000 2000 1000 2000
Speed [r/min] Speed [r/min] Speed [r/min] Speed [r/min]
S001242C
Fig. 10-14: HC-SFS series servo motor torque characteristics
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Requirements

EMC Directives

11

EMC Directives

11.1 Requirements
With regard to its electromagnetic compatibility, the servo amplifier MELSERVO J2-Super
complies with the requirements of the European Union. In order to comply with these
requirements it is necessary to equip the servo amplifier with a radio interference suppression
filter as well as installing cabling that conforms to EMC standards.
With the use of a radio interference suppression filter as well as a construction that conforms to
EMC standards the following limiting values are maintained:
@ For interference emanating from the servo amplifier:
— EN 61800-3, first environment, meets immunity requirements for interference that is
cable related
— When installed in an earthed control cabinet no interference that is not cable related is
to be expected outside the cabinet.
@ For the external interference affecting the servo amplifier:
— EN 50082-2
Installation instructions
® The servo amplifier is designed for installation in the control cabinet. The control cabinet
must be well earthed.
@® The motor lead must be screened. The screening must be applied on both sides, high
frequency and well conducting. Maximum length < 30 m.
@ All cables that carry power must be laid well separated from telephone lines, signal lines or
similar.
@ The earth connection for the servo amplifier should be separate, if possible.
® A minimum distance of > 10 cm should always be maintained between the servo amplifier
and other operating units that may be susceptible to electromagnetic interference.
NOTES Refer to the relevant installation manual for installation and connection instructions for the
radio interference suppression filter.
Due to their large number, it is not possible to take into account all the installation and fitting
options that may arise in practice. Consequently, in practice, situations may result that
deviate from statements made here.
MELSERVO J2-Super 11 -1
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Servo amplifiers 200V Dimensions

12 Dimensions

12.1 Servo amplifiers 200V

MR-J2S-10B and MR-J2S-20B

OO0
2000
4
135
WTSUBISH ) :L
e WWHHHHHHHM
X ® X
TE2
Unit: mm
5000938C
Fig. 12-1: Outline drawing
Model Weight [kg]
MR-J2S-10B
0.7
MR-J2S-20B
Tab. 12-1: Dimensioning
L1{L2|L3 [D[c]P[21]L11] ®» ® ®
ulv]w N\
S
5000665C
Fig. 12-2: Terminals
MELSERVO J2-Super 12 -1
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Dimensions Servo amplifiers 200V

MR-J2S-40B and MR-J2S-60B

=
e

135

06
)
C’ 7 G N{]NNHH
Qe r
| (e g
ll'pxe 7%7A
N o TE2
Unit: mm
5000939C
Fig. 12-3: Outline drawing
Model Weight [kg]
MR-J2S-40B 11
MR-J2S-60B '
Tab. 12-2: Dimensioning
L1|Le|Ls [D]c]P[21]L11] ®» ® @
ulvi|w AN
&
5000665C
Fig. 12-4: Terminals
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Servo amplifiers 200V Dimensions

MR-J2S-70B and MR-J2S-100B

..... [ H
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e
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XY UV ow
] e
22 42 6
Unit: mm
5000940C
Fig. 12-5: Outline drawing
Model Weight [kg]
MR-J2S-70B 1
MR-J2S-100B 7
Tab. 12-3: Dimensioning
L1[L2|L3 [D]c|P[2tfL11| N ® N ® ®
ulviw ﬁr
S
5000667C
Fig. 12-6: Terminals
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Dimensions

Servo amplifiers 200V

MR-J2S-200B and MR-J2S-350B

glololelele
S >~ TE1 Fas )
X X < — ] s
B It i
PE_~7

3-M4

Unit: mm
S5000941C
Fig. 12-7: Outline drawing
Model Weight [kg]
MR-J2S-200B
2.0
MR-J2S-350B
Tab. 12-4: Dimensioning
[L1[2|[u]v]w] L1 D[P C|N] QR Q)
%
S
S5000669C

Fig. 12-8: Terminals
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Servo amplifiers 200V

Dimensions

MR-J2S-500B
oV rr—
E | % 5
0
Tt | ﬂi
&
i R
*’I-Li Unit: mm
5000942C
Fig. 12-9: Outline drawing
Model Weight [kg]
MR-J2S-500B 4.9
Tab. 12-5: Dimensioning
(1]
L2
L3
c
| P ®
N
1
| v ®
v @<@
LW ®
S5000951C
Fig. 12-10: Terminals
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Dimensions Servo amplifiers 200V

MR-J2S-700B
LYy cuu
2y 06 i 138 62
[Te) ! 6
b7 i i JJI iy
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I s S —;
e
Unit: mm
500943C

Fig. 12-11: Outline drawing

Model Weight [kg]
MR-J2S-700B 7.2

Tab. 12-6: Dimensioning
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5000952C

Fig. 12-12: Terminals
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Servo amplifiers 400V

Dimensions

12.2

MR-J2S-60B4 to MR-J2S-200B4

Servo amplifiers 400V

vy

6 78 |16
TR [ =3
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o
CHARGE
—J
#2182
:
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=
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168
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NI
L

000000000000000

0

J oo ol ———5
Unit: mm
5001217C
Fig. 12-13: Outline drawing
Model Weight [kg]
MR-J2S-60B4 ”
MR-J2S-100B4 '
MR-J28-200B4 22
Tab. 12-7: Dimensioning
CN4
L1 o P| o o 24V e« L1 o h @ @ @ N
la| o© o © OVel21| ©
L3 o] o o
e}
N o
S001218C
Fig. 12-14: Terminals
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Dimensions Servo amplifiers 400V

MR-J2S-350B4 and MR-J2S-500B4

2x06 11” ! ==
o\ 6 8 6
R | BN :
0
E fﬂi
&
®
Bl
e _d
—>|-I-g Unit: mm
5000942C
Fig. 12-15: Outline drawing
Model Weight [kg]
MR-J2S-350B4
MR-J2S-500B4 °
Tab. 12-8: Dimensioning
TE1 TE2
T 24V e L11
L2 | OV e Lat
L3 ®
1 C |
| P
N L
o O<0
V] RS
W]
5001219C
Fig. 12-16: Terminals
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Servo amplifiers 400V Dimensions

MR-J2S-700B4
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S000943C

Fig. 12-17: Outline drawing

Model Weight [kg]
MR-J2S-700B4 7.2

Tab. 12-9: Dimensioning

24V o L11

TR e Neee on

5001248C

Fig. 12-18: Terminals
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Dimensions

Servo motors

12.3 Servo motors

12.3.1 HC-MFS and HC-KFS series

HC-MFS053 (B) and HC-MFS13 (B),
HC-KFS053 (B) and HC-KFS13 (B)

042 25 040
5 25 ) B
21.5 2x 045 V ‘
) B » A
—
=5 Q el 1T
N % = 7§{ o ~ E]\
=KL ° 5
[ 252 9.9 ]
P=: [—— A
. ‘ k
' 20
cable 0.3m white: Phase V
black: Phase W
green/yellow: Earth
Unit: mm
5000944C
Fig. 12-19: Outline drawing
Model Rated output [W] L [mm] KL [mm] Weight [kg]
HC-MFS053 (B)
50 81.5 (109.5) 29.5 0.4 (0.75)
HC-KFS053 (B)
HC-MFS13 (B)
100 96.5 (124.5) 445 0.53 (0.89)
HC-KFS13 (B)
Tab. 12-10:Dimensioning
NOTE I The figures in brackets apply to models of motor with electromagnetic brake.
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Servo motors Dimensions
HC-MFS23 (B) and HC-MFS43 (B),
HC-KFS23 (B) and HC-KFS43 (B)
062 = L 30 J60
7]
‘—ﬂj.f e 4x05.8 I

)%

050h7

{am.e

n
g
@

014h6

? 68
)

Encoder
cable 0.3m

1

KL

9.9

J<+— Power supply lead 0.3m

red: Phase U
white: Phase V
black: Phase W
green/yellow: Earth

770

42.8

Ig

At )
Unit: mm
5000945C
Fig. 12-20: Outline drawing
Model Rated output [W] L [mm] KL [mm] Weight [kg]
HC-MFS23 (B)
200 99.5 (131.5) 49.1 0.99 (1.6)
HC-KFS23 (B)
HC-MFS43 (B)
400 124.5 (156.5) 721 1.45 (2.1)
HC-KFS43 (B)
Tab. 12-11:Dimensioning
NOTE The figures in brackets apply to models of motor with electromagnetic brake.
MELSERVO J2-Super 12 - 11
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Dimensions Servo motors

HC-MFS73 (B),
HC-KFS73 (B)

142 (177.5) 40 080

39
2.7

I
Teo

4x06.6

019h6
z76h7
®
v
f
S E
58.1

. e -
11 tgﬂ Jﬁfﬂ ng.g 86.7 | &
‘ = «—— Power supply lead 0.3 m J A
s red: Phase U .20
Encoder-  [1])  [0ck Phasow 195
cable 0.3m e green/yellow: Earth
. Unit: mm
S5000946C
Fig. 12-21: Outline drawing
Model Rated output [W] Weight [kg]
HC-MFS73 (B)
750 3.0 (4.0)
HC-KFS73 (B)
Tab. 12-12:Dimensioning
NOTE The figures in brackets apply to models of motor with electromagnetic brake.
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Servo motors Dimensions

12.3.2 HC-SFS-Serie

HC-SFS52 (B) to HC-SFS152 (B),
HC-SFS524 (B) to HC-SFS1524 (B)

024h6

0110h7

TR

Power supply

AT

connector pin
1 assignment
B
|95
Encoder connector T L KL
Power supply connector Unit: mm
S000947C
Fig. 12-22: Outline drawing
Model Rated output [kW] L [mm] KL [mm] Weight [kg]
HC-SFS52 (B
HgsSFSS;é 4((5)) 05 120 (153) 515 5.0 (7.5)
HC-SFS102 (B
H8-§F§1824( (é;) 1.0 145 (178) 76.5 7.0 (9.5)
:8221 gg 4(?)5) 15 170 (203) 101.5 9.0 (11.5)
Tab. 12-13:Dimensioning
NOTE The figures in brackets apply to models of motor with electromagnetic brake.
MELSERVO J2-Super 12-13
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Dimensions Servo motors

HC-SFS202 (B) to HC-SFS702 (B),
HC-SFS2024 (B) to HC-SFS7024 (B)

L 19 Bree comnectr it
18 3
75 U
[ Fol gy Vv . —
E 4
I i . - Power supply
o connector pin
%} ) assignment
hia 3 U
ol I
Encoder connector | T_ Power supply connector KB
Brake connector
Unit: mm
5000948C
Fig. 12-23: Outline drawing
Model Rated output [kW] L [mm] KL [mm] | KA[mm] | KB[mm] | Weight [kg]
HC-SFS202 (B)
HC-SFS2024 (B) 2.0 145 (193) 68.5 142 46 12 (18)
HC-SFS352 (B)
HC-SFS3524 (B) 35 187 (235) 110.5 142 46 19 (25)
HC-SFS502 (B)
HC-SFS5024 (B) 5.0 208 (256) 131.5 142 46 23 (29)
HC-SFS702 (B)
HC-SFS7024 (B) 7.0 292 (340) 210.5 150 58 32 (38)
Tab. 12-14:Dimensioning
NOTE The figures in brackets apply to models of motor with electromagnetic brake.
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Servo motors Dimensions
12.3.3 HC-RFS series

HC-RFS103 (B), HC-RFS153 (B) and HC-RFS203 (B)

39.5 10T.3_40 }.\ 5. oo
—7 1 | © A
H B
2 e
. myis
b . / H
19.5 Ej KL i =
Encodter I_ Powerstupply 4
connector Power supp|y Unit: mm
connector pin
5000949C

Fig. 12-24: Outline drawing

Model Rated output [kW] L [mm] KL [mm] Weight [kg]

HC-RFS103 (B) 1.0 147 (185) 71 3.9 (6.0)

HC-RFS153 (B) 1.5 172 (210) 96 5.0 (7.0)

HC-RFS203 (B) 2.0 197 (235) 121 6.2 (8.3)

Tab. 12-15:Dimensioning

NOTE The figures in brackets apply to models of motor with electromagnetic brake.

MELSERVO J2-Super 12-15
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Dimensions Servo motors

HC-RFS353 (B) and HC-RFS503 (B)

39.5 12 3
58
H || o
B b
g |~
I o
L I ©
; : KL Power supply connector
_’_:19_5 - pin assignment
Encod
connnceoctg: L Power supply
connector
Unit: mm
S000950C
Fig. 12-25: Outline drawing
Model Rated output [kW] L [mm] KL [mm] Weight [kg]
HC-RFS353 (B) 35 217 (254) 148 12 (15)
HC-RFS503 (B) 5.0 274 (311) 205 17 (21)
Tab. 12-16:Dimensioning
NOTE The figures in brackets apply to models of motor with electromagnetic brake.
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Regenerative brake resistor option Dimensions

12.4 Regenerative brake resistor option

RFH75 to RFH400 and MR-PWR-T-150 to MR-PWR-T-600

] [E L N
- | & ®
Cd) :@ -
al | ©
] L T4
Igipgigipipiylo;
I
L 27 .
) Unit: mm
5000954C
Fig. 12-26: Outline drawing
Type Regenerative power [W] Resistor [2] L [mm] I [mm] Weight [kg]
MR-RFH75-40 150 40 90 79 0.16
MR-RFH220-40 400 40 200 189 0.42
MR-RFH400-13 600 13 320 309 0.73
MR-RFH400-6,7 600 6,7 320 309 0.73
MR-PWR-T-150-270 150 270 90 79 0.18
MR-PWR-T-400-120 400 120 200 189 0.4
MR-PWR-T-600-80 600 80 320 309 0.64
MR-PWR-T-600-47 600 47 320 309 0.64
MR-PWR-T-600-26 600 26 320 309 0.64
Tab. 12-17:Dimensioning
MELSERVO J2-Super 12-17
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Dimensions Transformer

12.5 Transformer

Input voltage 400V Output voltage 230V

) © © oy
AT e AL

4

L1 L3
L2 T
B

o Uiofo o A efolof) e

S5000693C

Abb. 12-27: Outline drawing

Input Output Terminal | Power
Trans- Power | ED | cur- curr';nt cross- | dissipa- B T H L1 L2 L3 d Weight
former [kVA] | [%] | rent [A] section tion [mm] | [mm] | [mm] | [mm] | [mm] | [mMm] | [mm?] [kgl
[A] [mm?] (W]
i 2.02 3.26 25 103
MT 1,3-60| 1.3 60 | 569 107 5’5 167 219 105 163 136 | 201 71 7x12 7.0
. 2.61 4.27 25 110
MT 1,7-60 1.7 60 3'89 6.28 55 199 219 125 163 136 201 91 7x12 10.7
3.80 6.28 25 155
MT 2,5-60| 2.5 60 | 545 878 55 282 267 115 | 202 176 | 249 80 [7x12| 16.5
: 5.30 8.78 4 170
MT 3,5-60| 5.5 60 841 13.80 4 330 267 139 202 176 249 104 | 7x12 22.0
MT 5,5-60| 5.5 60 8.26 13.80 4 243 267 139 202 176 249 104 | 7x12 22.0
MT 7,5-60| 7.5 60 | 11.25 18.82 4 190 316 160 245 200 292 112 |10x 16 28
MT 11-60 11 60 | 16.40 | 27.61 4 280 352 165 | 300 | 224 | 328 117 |10x 16 41
Tab. 12-18: Dimensioning
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2 MITSUBISHI ELECTRIC

HEADQUARTERS ‘ ‘ EUROPEAN REPRESENTATIVES ‘ ‘ EUROPEAN REPRESENTATIVES ‘ ‘ EURASIAN REPRESENTATIVES ‘
MITSUBISHI ELECTRIC EUROPE  GEVA AUSTRIA  INTEHSIS SRL MOLDOVA  Kazpromautomatics Ltd. KAZAKHSTAN
EUROPEB.V. Wiener Stral3e 89 Bld. Traian 23/1 2, Scladskaya Str.

German Branch AT-2500 Baden MD-2060 Kishinev KAZ-470046 Karaganda
Gothaer Straf3e 8 Phone: +43 (0) 2252 / 85 55 20 Phone: +373 (0)22/ 66 4242 Phone: +7 32125011 50

D-40880 Ratingen

Phone: +49 (0)2102 486-0

Fax: +49 (0)2102 486-1120

e mail: megfamail@meg.mee.com

MITSUBISHI ELECTRIC FRANCE
EUROPE B.V.

French Branch

25, Boulevard des Bouvets

F-92741 Nanterre Cedex

Phone: +33 1 55 68 55 68

Fax: +33 15568 56 85

e mail: factory.automation@framee.com

MITSUBISHI ELECTRIC IRELAND
EUROPE B.V.

Irish Branch

Westgate Business Park, Ballymount
IRL-Dublin 24

Phone: +353 (0) 1/419 88 00

Fax: +353(0) 1/41988 90

e mail: sales.info@meir.mee.com

MITSUBISHI ELECTRIC . ITALY
EUROPE B.V

Italian Branch

Via Paracelso 12

1-20041 Agrate Brianza (MI)
Phone: +39(0)39/60 53 1

Fax: +39(0)39/6053 312

e mail: factory.automation@itmee.com

MITSUBISHI ELECTRIC SPAINE
EUROPE B.V.

Spanish Branch

Carretera de Rubi 76-80

E-08190 Sant Cugat del Vallés
(Barcelona)

Phone: +34 9 3 /565 3160
Fax:+3493/589 1579

e mail: industrial@sp.mee.com

MITSUBISHI ELECTRIC UK
EUROPE B.V.

UK Branch

Travellers Lane

GB-Hatfield Herts. AL10 8 XB
Phone: +44 (0)1707 / 27 61 00

Fax: +44 (0)1707 / 27 86 95

E-mail: automation@meuk.mee.com

MITSUBISHI ELECTRIC JAPAN
CORPORATION

Office Tower “Z" 14 F

8-12,1 chome, Harumi Chuo-Ku
Tokyo 104-6212

Phone: +81 3 6221 6060

Fax: +81 3 6221 6075

MITSUBISHI ELECTRIC USA
AUTOMATION

500 Corporate Woods Parkway
Vernon Hills, IL 60061

Phone: +1 847 /478 21 00
Fax:+1847 /4782283

MIDDLE EAST REPRESENTATIVE

SHERF Motion Techn. Ltd
Rehov Hamerkava 19
IL-58851 Holon

Phone: +972 (0)3 / 559 54 62
Fax: +972 (0)3 /556 01 82

e mail: —

ISRAEL

AFRICAN REPRESENTATIVE

CBILtd

Private Bag 2016
ZA-1600 Isando
Phone: +27 (0)11 /928 2000
Fax: +27 (0)11 /392 2354

e mail: chi@cbi.co.za

SOUTH AFRICA

‘ MITSUBISHI
AV N ELECTRIC

Fax: +43 (0) 2252 / 488 60
e mail: office@geva.at

Fax: +373 (0)22/ 66 4280
e mail: intehsis@mdl.net

Fax:+7 3212501150
e mail: info@kpakz.com

TEHNIKON BELARUS  Beijer Electronics AS NORWAY  Avtomatika Sever Ltd. RUSSIA
Oktjabrskaya 16/5, Ap 704 Teglverksveien 1 Lva Tolstogo St. 7, Off. 311
BY-220030 Minsk NO-3002 Drammen RU-197376 St Petersburg

Phone: +375(0) 17/ 2104626 Phone: +47 (0) 32 /24 30 00 Phone: +7812/11 83238
Fax:+375(0) 17 /2104626 Fax:+47(0)32/848577 Fax:+7812/1183239

e mail: tehnikon@belsonet.net e mail: info@beijer.no e mail: as@avtsev.spb.ru

Koning & Hartman b.v. BELGIUM  Koning &Hartman B.V.  NETHERLANDS ~ Consys RUSSIA
Researchpark Zellik Donauweg 2 B Promyshlennaya St. 42
Pontbeeklaan 43 NL-1000 AK Amsterdam RU-198099 St Petersburg

BE-1731 Brussels Phone: +31 (0)20 / 587 76 00 Phone: +7 812 325 3653

Phone: +32(0)2 /467 17 51 Fax:+31(0)20/587 76 05 mail: +7 812 747 2055

Fax:+32(0)2 /467 17 45 e mail: info@koningenhartman.com e mail: consys@consys.spb.ru

e mail:info@koningenhartman.com MPL Technology Sp.zo.0.  POLAND  Electrotechnical Systems RUSSIA

AKNATHON

4, A. Ljapchev Blvd.
BG-1756 Sofia
Phone: +359 (0) 2 /97 4405 8
Fax: +359(0)2/97 44061

e mail: —

AutoCont

Control Systems s.r.o.
Nemocnicni 12
CZ-70200 Ostrava 2
Phone: +42059/61521 11
Fax: +42059/615 25 62

e mail: consys@autocont.cz

BULGARIA

CZECH REPUBLIC

louis poulsen DENMARK
industri & automation

Geminivej 32

DK-2670 Greve

Phone: +45 (0) 70/ 10 15 35

Fax: +45 (0) 43 /95 95 91

e mail: Ipia@lpmail.com

UTU Elektrotehnika AS
Parnu mnt. 160i

EE-11317 Tallinn

Phone: +372(0)6/5172 80
Fax: +372(0)6/517288

e mail: utu@utu.ee

ESTONIA

Beijer Electronics OY FINLAND
Ansatie 6 A

FIN-01740 Vantaa

Phone: +358 (0) 9/ 886 77 500

Fax: +358 (0) 9/886 77 555

e mail: info@beijer fi

UTU POWEL OY
Hevoshaankatu 3
FIN-28101 Pori

Phone: +358 (0)2 / 550 8800
Fax: +358 (0)2 / 550 8841

e mail: tehoelektroniikka@urhotuominen. fi

UTECO AB.EE. GREECE
5, Mavrogenous Str.

GR-18542 Piraeus

Phone: +302 (0) 10/42 10 050

Fax: +302(0) 10/42 12033

e mail: sales@uteco.gr

Meltrade Ltd.

Fertd Utca 14.

HU-1107 Budapest
Phone: +36 (0)1/431-9726
mail: +36 (0)1/431-9727
e mail: office@meltrade.hu

SIA POWEL

Lienes iela 28

LV-1009 Riga

Phone: +371 784 /2280
Fax: +371784 /2281

e mail: utu@utu.lv

UAB UTU POWEL
Savanoriu Pr. 187
LT-02300 Vilnius

Phone: +370 (0)5/232 3101
Fax: +370 (0)5 / 232 2980

e mail: powel@utu.lt

FINLAND

HUNGARY

LATVIA

LITHUANIA

ul. Sliczna 36

PL-31-444 Krakow

Phone: +48 (0) 12/ 632 28 85
Fax: +48 (0) 12/ 63247 82

e mail: krakow@mpl.pl

Sirius Trading & Services srl  ROMANIA
Str. Biharia No. 67-77

RO-013981 Bucuresti 1

Phone: +40 (0) 21 /201 1146

Fax: +40(0) 21/201 1148

e mail: sirius@siriustrading.ro

SLOVAKIA

AutoCont Control s.r.0.
Radlinského 47
SK-02601 Dolny Kubin
Phone: +421 435868 210
Fax: +421 435868 210

e mail: info@autocontcontrol.sk

INEA d.o.0. SLOVENIA
Stegne 11

SI-1000 Ljubljana

Phone: +386 (0) 1-513 8100

Fax: +386 (0) 1-513 8170

e mail: inea@inea.si

Aratron AB

Box 20087

S-16102 Bromma

Phone: +46 (0) 8 / 40 41 600
Fax: +46 (0) 8 /98 42 81

e mail: —

SWEDEN

Beijer Electronics AB SWEDEN
Box 426

S-20124 Malmo

Phone: +46 (0) 40 / 35 86 00

Fax: +46 (0) 40 / 35 86 02

e mail: info@beijer.se

ECONOTEC AG
Postfach 282
CH-8309 Niirensdorf
Phone: +41 (0) 1/83848 11
Fax: +41(0)1/8384812

e mail: info@econotec.ch

GTS

Darilaceze Cad. No. 43 Kat. 2
TR-80270 Okmeydani-Istanbul
Phone: +90 (0) 212/ 320 1640
Fax: +90 (0) 212/ 320 1649

e mail: gts@turk.net

CSC Automation Ltd. UKRAINE
15, M. Raskova St., Fl. 10, Off. 1010
U-02002 Kiev

Phone: +380 (0) 44 / 494 33 55

Fax: +380 (0) 44 / 494 33 66

e mail: csc-a@csc-a.kiev.ua

SWITZERLAND

TURKEY

Siberia

Shetinkina St. 33, Office 116
RU-630088 Novosibirsk
Phone: +7 3832 /119598
Fax:+7 3832/119598

e mail: info@eltechsystems.ru

Elektrostyle RUSSIA
Poslannikov Per., 9, Str.1

RU-107005 Moscow

Phone: +7 095 542 4323

Fax: +7 095 956 7526

e mail: info@estl.ru

Elektrostyle RUSSIA
Krasnij Prospekt 220-1

Office No. 312

RU-630049 Novosibirsk

Phone: +7 3832 106618

Fax: +7 3832 106626

e mail: info@estl.ru

ICOS RUSSIA
Ryazanskij Prospekt, 8a, Office 100
RU-109428 Moscow

Phone: +7 095 / 232 0207

Fax: +7 095/232 0327

e mail: mail@icos.ru

NPP Uralelektra

ul. Sverdlova 11A
RU-620027 Ekaterinburg
Phone: +7 3432 /53 27 45
Fax: +7 3432 /532745

e mail: elektra@etel.ru

STC Drive Technique
Poslannikov per., 9, str.1
RU-107005 Moscow
Phone: +7 095/790 7210
Fax:+7095/7907212

e mail: info@privod.ru

RUSSIA

RUSSIA
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