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Thank you for choosing this Mitsubishi AC servo. This Installation guide gives handling information
and precautions for using the servo amplifier and servo motor. Incorrect handling may cause an
unexpected fault. Before using the servo amplifier and servo motor, please read this Installation
guide carefully to use the equipment to its optimum.

Please forward this Installation guide to the end user.

Safety Instructions

Do not attempt to install, operate, maintain or inspect the servo amplifier and servo motor until
you have read through this Installation guide and appended documents carefully and can use
the equipment correctly. Do not use the servo amplifier and servo motor until you have a full
knowledge of the equipment, safety information and instructions.

In this Installation guide, the safety instruction levels are classified into "WARNING" and "CAU-
TION".

Indicates that incorrect handling may cause hazardous conditions,, result-
A WARNING | ing in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,, result-
A CAUTION ing in medium or slight injury to personnel or may cause physical damage.

Note that the CAUTION level may'lead to a serious consequence according to conditions. Please
follow the instructions of both-levels because they are;important to personnel safety.

What must not be done and what must,be,deone are-indicated by the following diagrammatic
symbols:

® . Indicates what must not be done. For example, "No Fire" is indicated by @ .

. : Indicates what must be done. For example, grounding is indicated by 9 .

After reading this installation guide, always keep it accessible to the operator.

In this Installation guide, instructions at a lower level than the above, instructions for other
functions, and so on are classified into "NOTICE", "INFORMATION" and "MEMORANDUM".

NOTICE Indicates that incorrect handling may cause the servo amplifier to be faulty and may
not lead to physical damage.

INFOR- Indicates that parameter setting change, etc. will provide another function or there

MATION are other usages.

MEMO-

RANDUM Indicates information needed for use of this equipment.
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SAFETY INSTRCUTIONS

1. To prevent electric shock, note the following:

/A WARNING

Before wiring or inspection, switch power off and wait for more than 10 minutes. Then,
confirm the voltage is safe with voltage tester. Otherwise, you may get an electric shock.

Connect the servo amplifier and servo motor to ground.

Any person who is involved in wiring and inspection should be fully competent to do the
work.

Do not attempt to wire the servo amplifier and servo motor until they have been installed.
Otherwise, you may get an electric shock.

> B BB D

Operate the switches with dry hand to prevent an electric shock.

The cables should not be damaged, stressed loaded,, or pinched. Otherwise, you may get
an electric shock.

2. To prevent fire, note the following:

/\ CAUTION

. Do not install the servo amplifier, servo motor and regenerative brake resistor on or near
combustibles. Otherwise a'fire 'may cause:

When the servo amplifier-has become-faulty, switch off the main servo amplifier power
side. Continuous flow of a large current may cause a fire.

When a regenerative brake resistor is used, use an alarm signal to switch main power off.
& Otherwise, a regenerative brake transistor fault or the like may overheat the regenerative
brake resistor, causing a fire.

3. To prevent injury, note the following:

/\ CAUTION

Only the voltage specified in the Installation guide should be applied to each terminal,,
Otherwise,, a burst,, damage,, etc. may occur.

Connect the terminals correctly to prevent a burst,, damage,, etc.
Ensure that polarity (+, -) is correct. Otherwise, a burst, damage, etc. may occur.
During power-on or for some time after power-off, do not touch the servo amplifier fins,

regenerative brake resistor, servo motor, etc. Their temperatures may be high and you
may get burnt.

> BB B
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4. Additional instructions

The following instructions should also be fully noted. Incorrect handling may cause a fault, injury,
electric shock, etc.

(1) Transportation and installation

A\ CcAUTION

Transport the products correctly acordng to their weights.

Stacking in excess of the specified number of products is not allowed.

Do not carry the motor by the cables, shaft or encoder.

Do not hold the front cover to transport the controller. The controller may drop.

Install the servo amplifier in a load-bearing place in accordance with the Installation guide.
Do not climb or stand on servo equipment. Do not put heavy objects on equipment.

The controller and servo motor must be installed in the specified direction.

Leave specified clearances between the servo amplifier and control enclosure walls or
other equipment.

Do not install or operate the servo amplifier and servo motor which has been damaged or
has any parts missing.

Provide adequate protection to prevent screws and other conductive matter, oil and other
combustible matter from entering the servo amplifier.

> B> bEeEEEP

Do not drop or strike servo amplifier or servo motor. Isolate from all impact loads.
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/\ CAUTION

A Use the servo amplifier and servo motor under the following environmental conditions:

. Conditions
Environmen —
Servo Amplifier Servo Motor
[°C] 0 to +55 (non-freezing) 0 to +40 (non-freezing)
Ambient
32to 131 32 to 104
temperature [°F] ) )
(non-freezing) (non-freezing)
. o 90%RH or less 80%RH or less
Ambient humidity . .
(non-condensing) (non-condensing)
. -20 to +65 -15 to +70
tsetr%rsgreature [cl (non-freezing) (non-freezing)
[°F] -4 to 149 (non-freezing) 5 to 158 (non-freezing)
Storage humidity 90%RH or less (non-condensing)
Indoors (no direct sunlight
Ambience ( I . unlight) - .
Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m (3280 ft) above sea level
MC-MF i
[m/s?] 5.9 (0.6G) or less c serles
) . HA-FF series X*Y:19.6(2G)
Vibration
HU-UF13 to 43
HC-SF81
HC-SF52 to 152
X:9.8(1G)
HC-SF53 to 153
. Y: 24.5(2.5G)
HC-RF series
HC-UF72 « 152
HC-SF121 - 201
HC-SF202 « 352 | X: 19.6(2G)
HC-SF203 « 353 | Y: 49(5G)
HC-UF202
HC-SF301 X:11.7(1.2G) Y: 29.4(3G)
MC-MF seri
[ft/s?] 19.4 or less serles
HA-FF series XeY:64
HU-UF13 to 43
HC-SF81
HC-SF52 to 152
X: 32
HC-SF53 to 153
) Y: 80
HC-RF series
HC-UF72 « 152
HC-SF121 - 201
HC-SF202 « 352
X:64Y:161
HC-SF203 « 353
HC-UF202
HC-SF301 X:38Y:96

Securely attach the servo motor to the machine. If attach insecurely, the servo motor may
come off during operation.

The servo motor with reduction gear must be installed in the specified direction to prevent
oil leakage.

For safety of personnel, always cover rotating and moving parts.

Never hit the servo motor or shaft, especially when coupling the servo motor to the ma-
chine. The encoder may become faulty.

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

°S> bbb P

When the equipment has been stored for an extended period of time, consult Mitsubishi.

—4-
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(2) Wiring

/A CAUTION

A Wire the equipment correctly and securely. Otherwise, the servo motor may misoperate
Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF option) be-
tween the servo motor and servo amplifier.
improperly.

Do not connect AC power directly to the servo motor. Other- Servo

wise, a fault may occur. amplifier

The surge absorbing diode installed on the DC output signal
relay must be wired in the specified direction. Otherwise,
the emergency stop and other protective circuits may not ALM
operate. PF

A Connect the output terminals (U, V, W) correctly. Otherwise, the servo motor will operate

(3) Test run adjustment

/N 'CAUTION

C Before operation, chigck'the ‘parameter settings. Improper settings may cause some
machines to perform_unexpected operation.

& The parameter settings must not be changed excessively. Operation will be instable.

(4) Usage

/N CAUTION

Provide an external emergency stop circuit to ensure that operation can be stopped and
power switched off immediately.

Any person who is involved in disassembly and repair should be fully competent to do the
work.

Before resetting an alarm, make sure that the run signal is off to prevent an accident. A
sudden restart is made if an alarm is reset with the run signal on.

Do not modify the equipment.

Use a noise filter, etc. to minimize the influence of electromagnetic interference, which
may be caused by electronic equipment used near the servo amplifier.

Use the servo amplifier with the specified servo motor.

The electromagnetic brake on the servo motor is designed to hold the motor shaft and
should not be used for ordinary braking.

For such reasons as service life and mechanical structure (e.g. where a ballscrew and the
servo motor are coupled via a timing belt), the electromagnetic brake may not hold the
motor shaft. To ensure safety, install a stopper on the machine side

> obbbbP & @

-5-
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(5) Corrective actions

/\ CAUTION

When it is assumed that a hazardous condition may take place at the occur due to a power
failure or a product fault,, use a servo motor with electromag<->netic brake or an external
brake mechanism for the purpose of prevention.

>

Configure the electromagnetic brake circuit so that it is activated not only by the servo
amplifier signals but also by an external emergency stop signal.

>

Contacts must be Circuit must be
open when servo opened during

is off or when an emergency stop.
alarm (trouble) is

present.

Servo motor RAL EMG
o—aYo <
(1] 24VDC

Electromagnetic brake
When any alarm has occurred,, eliminate its cause,, ensure safety,, then reset the alarm,,
A before restarting operation.

When power is restored after an jnstantaneous power failure,, keep away from the machine
A because the machine may be restarted suddenly (design the machine so that it is secured
against hazard if restarted);

(6) Maintenance, inspection and parts replacement

/AN CAUTION

A With age, the electrolytic capacitor will deteriorate. To prevent a secondary accident due
to a fault, it is recommended'to replace the'electrolytic capacitor every 10 years when
used in general environment.

Please consult our sales representative.

(7) Disposal

/A CAUTION

A Dispose of the product as general industrial waste.

(8) General instruction

To illustrate details, the equipment in the diagrams of this Installation guide may have been
drawn without covers and safety guards. When the equipment is operated, the covers and safety
guards must be installed as specified. Operation must be performed in accordance with this
Installation guide.
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COMPLIANCE WITH EC DIRECTIVES

1. WHAT ARE EC DIRECTIVES?

The EC Directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the Machinery Directive (effective
in January, 1995), EMC Directive (effective in January, 1996) and Low Voltage Directive (effective
in January, 1997) of the EC Directives require that products to be sold should meet their funda-
mental safety requirements and carry the CE marks (CE marking). CE marking applies to ma-
chines and equipment into which servo amplifiers have been installed.

The servo amplifiers do not function independently but are designed for use with machines and
equipment. Therefore, the CE marking does not apply to the servo amplifiers but applies to the
machines and equipment into which the servo amplifiers are installed.

This servo amplifier conforms to the standards related to the Low Voltage Directive to facilitate CE
marking on machines and equipment into which the servo amplifiers will be installed. To ensure
ease of compliance with the EMC Directive, Mitsubishi Electric prepared the "EMC INSTALLATION
GUIDELINES" (IB(NA)67310) which provides servo amplifier installation, control box making and
other procedures. Please contact your sales representative.

2. PRECAUTIONS FOR COMPLIANCE

Use the standard model of servo amplifier and the EN Standard-compliant model of servo motor. In
addition to the instructions provided in this Installation Guide, also follow the instructions below.If
the model is not specifically described to comply with the EN Standard in this Installation Guide, it
has the same specifications as those of the standard models:

(1) Structure

Control-box
Reinforced
insulating-type

24VDC

Reinforced powelr

i latin ) supply

trlgﬁgfzrlmger No-fuse Magnetic

breaker contactor Servo
Servo motor
NFB MC én}plifier @

(2) Environment
Operate the servo amplifier at or above the contamination level 2 set forth in IEC664. For this
purpose, install the servo amplifier in a control box which is protected against water, oil, car-
bon, dust, dirt, etc. (IP54).

(3) Power supply
1) Operate the servo amplifier to meet the requirements of the overvoltage category Il set forth
in IEC664. For this purpose, a reinforced insulating transformer conforming to the IEC or EN

Standard should be used in the power input section.

2) When supplying interface power from external, use a 24VDC power supply which has been
insulation-reinforced in 1/O.
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(4) Grounding
1) To prevent an electric shock, always connect the protective earth (PE) terminals (marked ©))
of the servo amplifier to the protective earth (PE) of the control box.
2) Do not connect two ground cables to the same protective earth (PE) terminal. Always con-
nect the cables to the terminals one-to-one.

@O o o

- . PE terminals

PE terminals

3) If a leakage current breaker is used to prevent an electric shock, the protective earth (PE)
terminals of the servo amplifier must be connected to the corresponding earth terminals.

(5) Wiring
1) The cables to be connected to the terminal block of the servo amplifier must have crimping
terminals provided with insulating tubes to prevent contact with adjacent terminals.

@ <«—— Crimping terminal
U <«<— |Insulating tube

I <—— Cable

2) Use a fixed terminal blockitoconnect the power supply lead of the HC-MF/HA-FF series
servo motor to the servo amplifier. Do not connect cables directly.

Terminalwblock

(6) Auxiliary equipment and options

1) The no-fuse breaker and magnetic contactor used should be the EN or IEC Standard-compli-
ant products of the models described in Section 6-2-1.

2) The sizes of the cables described in Section 6-2-1 meet the following requirements. To meet
the other requirements, follow Table 5 and Appendix C in EN60204.
e Ambient temperature: 40 (104) [°C(°F)]
e Sheath: PVC (polyvinyl chloride)
e Installed on wall surface or open table tray

3) When the EMC filter is used, the radio noise filter (FR-BIF) described in (5), Section 6-2-6 is
not required.

(7) Servo motor
For outline dimension drawings not shown, contact Mitsubishi.

(8) Performing EMC tests
When EMC tests are run on a machine/device into which the servo amplifier has been installed,
it must conform to the electromagnetic compatibility (immunity/emission) standards after it has
satisfied the operating environment/electrical equipment specifications.
For the other EMC Directive guidelines on the servo amplifier, refer to the "EMC INSTALLA-
TION GUIDELINES".
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CONFORMANCE WITH UL/C-UL STANDARD

Use the servo amplifiers and servo motors which comply with the UL/C-UL Standard.

Unless otherwise specified, the handling, performance, specifications, etc. of the UL/C-UL Stand-
ard-compliant models are the same as those of the standard models.

When using the options and auxiliary equipment, use those which confrom to the UL/C-UL Standard.

INSTRUCTIONS FOR COMPLIANCE WITH THE UL/C-UL STANDARD
To comply with the UL/C-UL Standard, strictly observe the following:

(1) Installation
Install a fan of L00CFM air flow 10.16 cm (4 in) above the servo amplifier or provide cooling of
at least equivalent capability.

(2) Short-circuit rating
Having been subjected to UL's short-circuit test with an AC circuit whose peak current is limited
to 5000A max., this servo amplifier complies with this circuit.

(3) Flange
Mount the servo motor on a flange which has the following size or produces an equivalent or
higher heat dissipation effect:

Flange Size Servo Motor
[mm] HC-MF[] HA-FF[] HC-SF[] HC-RF[]
150 x 150 x 6 05313 053+ 13 — —
250 x 250 x 6 23 23+33 — =
250 x 250 x 12 43 43+ 63 52~152 103~203
300 x 300 x 12 73 I=u = ILLIE
300 x 300 x 20 — — 202 + 352 e

(4) Capacitor discharge time
The capacitor dischargetime'is as listed below. To"ensure safety, do not touch the charging
section for 10 minutes after power-off.

Servo Amplifier Discharge Time [min]
MR-J2-10A(1)*20A(1)
MR-J2-40A(1)*60A
MR-J2-70A~350A 3
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CHAPTER 1
INTRODUCTION

This chapter provides basic information needed to use this servo.

1-1

1-2

Inspection at Delivery

1-1-1 Packing list

1-1-2 Model definition

1-1-3 Combination with Servo Motor
Parts Identification and Applications
1-2-1 Servo amplifier

1-2-2 Servo motor

Function List

Basic Configuration

1-4-1 MR-J2{100A. ofless

1-4-2 MR-J2-200A or more

INTRODUCTION
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
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1. INTRODUCTION

1-1 Inspection at Delivery

After unpacking, check the name plate to make sure that the servo amplifier and servo motor re-
ceived are as ordered by the customer.

1-1-1 Packing list

1) Servo amplifier 2) Servo motor
Iltem Qty Item Qty
Servo amplifier 1 Servo motor 1
(Note)Control circuit connector 1 Safety Instructions
- for Use of AC Servo 1
Specifications and
installation guide 1

Note: Not supplied to the servo amplifier of MR-J2-200A or more.
1-1-2 Model definition
(1) Servo amplifier

1) Name plate

MITSUBISHI AC SERVO Model
MODEL
MR-J2-60A 1 Capacity
POWER : 600W T
INPUT _: 3.2A 3PH+1PH200 — 230V/50HZ | 18— )
3PH+1PHR00 L 230V 60Hz ::' Applicable power suppl

5.5A 1PH 230V 50/60Hz ;
OUTPUT. 170V 0 — 360Hz 3.6A ‘e—————— Rated output current
SERIAL : TC3XXAAAAGS2 E ;
AMlTSUBlSHl ELECTRIC CORPORATION Current Status + Serlal number

- v .MADE IN JAPAN

2) Model MR:321004 0 iesd MR-J2-200A*350A
MR-J2-JAL]

Series

Symbol Power Supply
Three-phase 200V
(Note 2) Single-phase 230V

(Note 1) 1 Single-phase 100V

None

Note: 1. Not supplied to the servo amplifier
of MR-J2-60A or more.
2. Not supplied to the servo amplifier
of MR-J2-100A or more.

General-purpose AC servo

Rated output

Rated Rated

Symbol output [W] Symbol output [W]
10 100 70 750
20 200 100 1000
40 400 200 2000
60 600 350 3500
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(2) Servo Motors
1) Name plate

2 MITSUBISH
AC SERVO MOTOR

HC-MF13
SERIAL

DATE

MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

or

A MITSUBISHI

AC SERVO MOTOR

HC-RF153 -

INPUT 3AC 145V 8.2A — T
OUTPUT 1.5Kw IEC34-1 1994 —
SPEED _3000r/min e
SER.No. 001 DATE o

MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

2) Model
a. HC-MF series (ultra low inertia, small capacity)
HC-MF [J 3 LI
Series name
1) Compliance with Standard

Symbol Specifications

None | Standard model (Japan)

-UE EN ¢ UL/C-UL Standard

Model
Serial number
Date of manufacture

Model

Input power
Rated output
Rated speed
Serial number

Appearance

3) Reduction gear

Symbol Reduction Gear
None Without
For general
Gl

industrial machine

G2 For precision application

2) Shaft type
Symbol Shaft Shape HC-MF[]
Standard
None . 053 to 73
(Straight shaft)
K (Note) With keyway | 23to 73
D-cut shaft 5313

Note: With key

5) Rated speed
3000 [r/min]

6) Rated output

Symbol Rated Output [W]
05 50
1 100
2 200
4 400
7 750
1- 3
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b. HA-FF series (low inertia, small capacity)

HA-FFLIS UL
E

Series name

1) Compliance with Standard

Appearance

Symbol

Specifications

None

Standard model (Japan)

-UE

EN ¢ UL/C-UL Standard

3) Reduction gear

Symbol Reduction Gear
None Without
For general
Gl . ) .
industrial machine
G2

2) Shaft type
Symbol Shaft Shape HA-FFO
None (Note) Standard 053 to 73
D D-cut shaft 053+ 13

For precision application

5) Input power supply form

Note: The Standard shafts of the HA-FF23 to
63 are with keys and those of the other
models are straight shafts.

4) Electromagnetic brake

Symbol | Electromagnetic Brake
None Without
B With

Symbol

Standard model

EN ¢ UL/C-UL Standard-
compliant model

None

Lead

Cc

Cahnon connector

6) Rated speed
3000 [r/min]

7) Rated output
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c. HC-SF series (middle inertia, middle capacity)

HC-SF _D__D__D__D_D Appearance
Series name
1) Shaft type
Symbol Shaft shape
Standard
None .
(Straight shaft)
K With keyway

Note: Without key

—2) Reduction gear

Symbol | (Note) Reduction Gear
None Without
For general
Gl industrial machine
(flange type)
For general
G1H industrial machine
(leg type)
G2 For precision application

Note; Not provided for 2000r/min and
3000r/min series.

3) Electromagnetic brake

4)'Rated speed Symbol | Electromagnetic Brake

- None Without
Symbol Speed [r/min] B With
1 1000
2 2000
3 3000

5) Rated output

Symbol Rated Output [W] | 1000 [r/min] | 2000 [r/min] | 3000 [r/min]
5 500 X @) x
8 850 ©) X x
10 1000 X @) ©)
12 1200 O X X
15 1500 X @) ©)
20 2000 O @) ©)
30 3000 O X X
35 3500 X O ©)
1- 5
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d. HC-RF series (low inertia, middle capacity)

HC-RF _D__'?’__D__D_D Appearance
Series name
1) Shaft type
Symbol Shaft Shape
Standard
None .

(Straight shaft)

K With keyway

Note: Without key

——2) Reduction gear
Symbol Reduction Gear

None Without
G2 For precision application

3) Electromagnetic brake

Symbol | Electromagnetic Brake

4) Rated speed
3000 [r/min] None Without
B With
5) Rated output
Symbol Rated Output [W]
10 1000
15 1500
20 2000

e. HC-UF series (pancake type small-capacity)

HC-UF _D__s__D_D Appearance
Series name
1) Shaft type
Symbol Shaft Shape HU-UFO
Standard
None . 13 to 43
(Straight shaft)
- 72 to 202
K With keyway
D D-cut shaft 13

Note: Without key

2) Electromagnetic brake

Symbol | Electromagnetic Brake
3) Rated speed -
None Without
Symbol Speed [r/min] B With
2 2000
3 3000

4) Rated output

Symbol Rated Output [W]
1 100
2 200
4 400
7 750
15 1500
20 2000
1- 6
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1-1-3 Combination with Servo Motor

The following table lists combinations of servo amplifiers and servo motors. The same combinations
apply to the models with electromagnetic brakes, the models with reduction gears, the EN Standard-
compliant models and UL/C-UL Standard-compliant models.

Servo Motors
Servo Amplifier HC-MFC] HA-FEC] HC-SF[ (Note 2) HC-RFO HC-UF[ (Note 1)
1000r/min | 2000r/min | 3000r/min 2000r/min | 3000r/min
MR-J2-10A (1) | 05313 | 053+13 x x x x x 13
MR-J2-20A (1) 23 23 x x x x x 23
MR-J2-40A (1) 43 33 .43 x x x x x 43
MR-J2-60A X 63 X 52 53 X X X
MR-J2-70A 73 X X X X X 72 73
MR-J2-100A X X 81 102 103 X X X
MR-J2-200A X X 121+201 | 152+ 202 | 153+ 203 | 103 « 153 152 X
MR-J2-350A X X 301 352 353 203 202 X

Note 1. The HC-UF73 may not be connected depending on the production timing of the servo amplifier. Please contact us.
2. The HC-SF203 and 353 will be released soon.
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1-2 Parts Identification and Applications
(1) MR-J2-200A or less

1. INTRODUCTION

1-2-1 Servo amplifier
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1. INTRODUCTION

Name/Application

Refer To

Battery holder
Contains the battery for absolute position data
backup.

Chapter 5(5)

Battery connector (CON1)
Used to connect the battery for absolute position
data backup.

Chapter 5(5)
Section 6-2-8

Display
The four-digit, seven-segment LED shows the servo
status and alarm number.

Section 2-3

Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.

© © ®© ©

MODE UP DOWN SET
H_/
LUsed to set parameter
data.

Used to change the
display or data in each
mode.

Used-to ¢hange the
mode.

Section 2-3

1/0 signal connector (CN1A)
Used-to connect digital I1/0-signals.

Section 3-1-2

1/0 signal connector (CN1B)
Used to connect digital 1/0 signals.

Section 3-1-2

Communication connector (CN3)
Used/\toVcohnect! al personal 'computer or output
analog monitor.

Section 3-1-2
Section 6-1-5

Name plate

Section 1-1

Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.

Encoder connector (CN2)
Connector for connection of the servo motor encoder

Section 3-1-2

Main circuit terminal block (TE1)
Used to connect the input power supply and servo
motor.

Section 3-1-1

Control circuit terminal block (TE2)
Used to connect the control circuit power supply and
regenerative brake option.

Section 3-1-1
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|

(2) MR-J2-200A or more

=

10

gine
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1. INTRODUCTION

Name/Application

Refer To

Battery holder
Contains the battery for absolute position data
backup.

Chapter 5(5)

Battery connector (CON1)
Used to connect the battery for absolute position
data backup.

Chapter 5(5)
Section 6-2-8

Display
The four-digit, seven-segment LED shows the servo
status and alarm number.

Section 2-3

Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.

®© © 0 ©

MODE UP DOWN SET
H_/
|—Used to set parameter
data.

Used to change the
display or data in each
mode.

Used to.change the
mode.

Section 2-3

110 signal connector (CN1A)
Used .to connect digital 1/0O-signals.

Section 3-1-2

1/0 signal connector (CN1B)
Used toconnect)digital 1/0 signals.

Section 3-1-2

Communication connector (CN3)
Used'/'to/\connect |a Lpersonal '‘computer or output
analog monitor.

Section 3-1-2
Section 6-1-5

Name plate

Section 1-1

Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.

Encoder connector (CN2)
Connector for connection of the servo motor encoder

Section 3-1-2

Control circuit terminal block (TE2)
Used to connect the control circuit power supply and
regenerative brake option.Control circuit terminal

Section 3-1-1

Main circuit terminal block (TE1)
Used to connect the input power supply and servo
motor.

Section 3-1-1
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1. INTRODUCTION

Removal of the front cover

®

?
- s

Front cover

1) Hold down the removing knob.

ﬂ 2) Pull the front cover toward you.

/< /
—
—
—

/7

/
L&
\i_g

A\ 1) Insert the front cover hooks into
4 the front cover sockets of the

servo amplifier.

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

N
@ Front cover hook
(2 places)
)

Front cover socket (2 places)

1- 12
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1. INTRODUCTION

1-2-2 Servo motor
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* Brake lead
(For motor with electromagnetic brake)
Power supply connector for HC-SF/HC-RF

Name/Application Refer To

Encoder cable i

Encoder connector for HC-SF/HC-RF Section 6-1-2
Section 3-2

Encoder Section 10-1

Power cable

« Power leads (U, V, W)

» Earth lead Section 3-2

Servo motor shaft

Section 4-2 (4)
Section 10-4

1- 13
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1. INTRODUCTION

1-3 Function List

is output in 3-bit code.

. - (Note)
Function Description Refer To
Control Mode
Section 2-1-1
Position control mode MR-J2-A is used as position control servo. P Section 2-2-2 (2)
Section 3-1-3 (1)
Section 2-1-2
Speed control mode MR-J2-A is used as speed control servo. S Section 2-2-2 (3)
Section 3-1-3 (2)
Section 2-1-3
Torque control mode MR-J2-A is used as torque control servo. T Section 2-2-2 (4)
Section 3-1-3 (3)
Position/speed control Using external input signal, control can be switched bet- . .
change mode ween position control and speed control. PIS Section 3-1-3 (4)
Speed/torque control Using external input signal, control can be switched bet- ST Section 3-1-3 (5)
change mode ween speed control and torque control.
Torque/position control Using external input signal, control can be switched bet- . .
change mode ween torque control and position control. TP Section 3-1-3 (6)
Absolute position detection | Return to home position is not required at each power on p Chapter 5
system after it has been made once.
Slight vibration suppression| Suppresses vibration of 1 pulse produced at a servo p Section 2-4-3
control motor stop.
Electronic gear Input pulses can be multiplied by 1/50 to 50. P Parameters No. 3, 4
; ; Automatically adjusts the gain to optimum value if load Section 2-4-1
Real-time auto tunin p h
9 applied to the servo motor shaft varies, P.S Parameter No. 2
Smoothing psagliid can be increased smoothly in'response to input p parameter No. 7
S-pattern acceleration/ S d be'i d and'd d b s parameter No. 13
deceleration time constant| SPeed can be increased and decreased smoothly. .
Analog monitor output Servo status is output in term§)of voltdgde (in-teal-time. P,S, T |Parameter No. 17
Alarm history clear Alarm history is cleared. P,S, T |Parameter No. 16
. If the input pdwer, supply voltage had reduced-to cause
Roevi;arrtf;lfaerre|nstantaneous an alarm but has returned to normal, the servo motor can S Parameter No. 20
P be restarted by merely switching on the start signal.
Command pulse selection Comm_and pulse train form can-be selected from among = Parameter No. 21
four different types.
’ ’ Forward rotation start) reverse-rotation 'start,-servo'on and Parameters No. 43 to
Input signal selection other input signals can be assigned to any pins. P.S.T |48
o ) . Section 3-1-3 (1) O
Torque limit Servo motor-generated torque can be limited to any value. P,S parameter No. 28
. . Section 3-1-3 (3) ®
Speed limit Servo motor speed can be limited to any value. T parameter No. 8~10
Status display ?_ervo status is shown on the 4-digit, 7-segment LED P.S. T |section 2-3-2
isplay.
External I/O display do|’;l;g|C;';F statuses of external I/O signals are shown on the P,S, T |Section 2-3-3 (1)
Output signal can be forced on/off independently of the
Output signal forced output| servo status. P,S, T |Section 2-3-3 (2)
Use this function for output signal wiring check, etc.
Voltage is automatically offset to stop the servo motor
Automatic VC offset if it does not come to a stop at the analog speed command ST Section 2-3-3
(VC) or analog speed limit (VLA) of OV.
: Servo motor can be run from the operation section of the )
Test operation mode servo amplifier without the start signal entered. P.S, T |Section 2-3-3 (3)
Used when the built-in regenerative brake resistor of the
Regenerative brake option| servo amplifier does not have sufficient regenerative cap-| P, S, T |Section 6-1-1
ability for the regenerative power generated.
Servo configuration software Using a person_al computer, parameter setting, test ope- P,S, T |Section 6-1-5
ration, status display, etc. can be performed.
Alarm code output If an alarm has occurred, the corresponding alarm number P.S.T |Section 8-2-1

Note: P: Position control mode, S: Speed control mode, T: Torque control mode
P/S: Position/speed control change mode, S/T: Speed/torque control change mode, T/P: Torque/position
control change mode

1- 14
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1. INTRODUCTION

1-4 Basic Configuration

To prevent an electric shock, always connect the protective
AWARNING earth (PE) terminal (terminal marked @) of the servo amplifier

to the protective earth (PE) of the control box.

1-4-1 MR-J2-100A or less
(1) Three-phase 200V or single-phase 230V power supply models

(Note 2)
Power supply
3-phase 200V

or
1-phase 230V

No-fuse breaker
(NFB) or fuse

Options and Auxiliary Equipment Refer To

No-fuse breaker Section 6-2-2
Magnetic contactor Section 6-2-2
Set-up software Section 6-1-5
Regenerative brake option Section 6-1-1
Cables Section 6-2-1

Servo amplifier
MR-J2-0A

MR-J2-60A

Lo1

| ~Protective earth (PE) terminal
=

L11

Regenerative brake option

Note: 1. The HA-FFLJC-UE, HC-SF series have Cannon connectors.
(Refer to Section 3-2-2.)
2. A single-phase 230V power supply may be used with the servo amplifier of MR-J2-70A or

©

C

less. Connect the power supply to L1 and L2 terminals and leave L3 open. Note that this
power supply cannot be used for a combination with the HC-SF52 and 53 servo motor.

1- 15

Downloaded from www.Manualslib.com manuals search engine

Positioning unit

ILAZ

/ U ©
Control circuit terminal block | D

(Note 1)
Power leads

o
Magnetic
contactor 2,
(MC)
o . .
Junction terminal block
o
To CN3
Personal
computer Set-up
T - software
[o] -
° ]
]

(Note 1)
Encoder cable

Servo motor
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(2) Single-phase 100V power supply model

Options and Auxiliary Equipment Refer To
1-phase 100V
power supply No-fuse breaker Section 6-2-2
Magnetic contactor Section 6-2-2
Set-up software Section 6-1-5
Regenerative brake option Section 6-1-1
No-fuse breaker Cables Section 6-2-1

(NFB) or fuse
Servo amplifier

MR-J2-0A1
MITSUBIEH
o h
:h Positioning unit
o |
MR-J2-60A
o
Magnetic
contactor ¢
(MC)
(o) . .
Junction terminal block
o
To CN3
Personal
computer Set-up
[ - software
[o]
° ]
1|

| ~Protective earth (PE) terminal
=

(Note)

.na Encoder cable
= AN

= ¥

/ U ©
Control circuit terminal block | D

Lo1

(Note)
Power leads

L11

Regenerative brake option

C

Note: The HA-FFLJC-UE series have Cannon connectors.
(Refer to Section 3-2-2.)

Servo motor

1- 16
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1-4-2 MR-J2-200A or more

Options and Auxiliary Equipment Refer To
No-fuse breaker Section 6-2-2
Magnetic contactor Section 6-2-2
3-phase 200V Set-up software Section 6-1-5
power supply . . .
Regenerative brake option Section 6-1-1
Cables Section 6-2-1

No-fuse breaker
(NFB) or fuse
Servo amplifier

° Positioning unit
o
To CN1A
) o
Magnetic
contactor °
(MC) To CN1B
[e]
Junction terminal block
o
TeCN3
Personal
computer Set-up
- software
o
o
C

Regenerative brake option

1- 17
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CHAPTER 2
OPERATION

This chapter gives basic connection examples and operation procedures.

2-1

2-2

2-3

2-4

Standard Connection Examples
2-1-1 Position control mode
2-1-2 Speed control mode
2-1-3 Torque control mode
Operation

2-2-1 Pre-operation checks
2-2-2 Start-up

Display and Operation

2-3-1 Display flowchart

2-3-2 Status display

2-3-3 Diagnostic mode

2-3-4 Alarm mode

2-3-5 Parameter mode
Adjustments

2-4-1 Autotuning

2-4-2 Manual gain adjustment
2-4-3 Slight vibration suppressian-control

INTRODUCTION CHAPTER 1
OPERATION
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
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2. OPERATION

2-1 Standard Connection Examples

ACAUTION Always follow the instructions in Chapter 3.

2-1-1 Position control mode —— For single-phase 100V power supply
(1) Connection with the FX-1GM Make up a sequence which

CAUTION switches off the MC at alarm
occurrence or emergency stop.

NFB \MC r

Servo amplifier

MR -J2 -0OA1
| TE1
o | —Oio——o L1
ower supply O
Single-phase 100VAC G O L2
|
L11 I
L21 :

Make up a sequence which ~
CAUTION switches off the MC at alarm

occurrence or emergency stop.|| Servo amplifier Servo motor
~ MR - J2 -0A
NFB MCIT ™ "1e1~ ~ A= ~U (Red)
Power supply —0|0—+O L1 : v (White)
3-phase 200VAC o o L2 I O SM
or O I ~W(Black)
(Note 13) 1-phase 230VAC —O O O QL3 ] ~
————— ®— — A~ O@(Green)
————— \ (Note 1) 24VDC Electromagnetic
L11 | @ ‘||' B1 brake
(- --—-Q—--J\,--.
L21 : = ! ! > (Note 12)
(Note 4) ¢ TE2 =y ZBZ X
Regenerative ! \—QIO— S,0O-=4-- =
brake option D : EMG f
= | P | Torbe shut off when servo-o
Signal N | signal switches off or alarm
g 24+ - __ == Cll\ilA(Note 5, 8) signal is given.
7 [comt A Hcou T o] (oles. 9]
& [SvRDY t : —+T1RD 19 CN2
Z|SVEND L T e 18 Encoder cable
2 |comz e +—1PI5R Z (Option)
2[Pco : : - +—OP, 14 .
N
é COMS [T e 10 Personal computer
e L p 8(Nt5810) *
FP PP 3 ote 5, 8, .
g Cova 1 : I : Tise 20 CN3 | Communication cable Windows 3.1
! NP i
RP = L \F 2 (Option)
W] _‘Jﬁ_ SD Plate
(Note 11)
2m (6.5ft) or less CN1B(Note 5, 8)

(Note 3, 7) External emergency stop —&To—{Eve 15
Servo on —O ~O—SON 5 | (Note 5, 8, 10)
Reset {—0 O——RES 14 CN3
Proportion control {—0 00— pPC 8 4 Moni tout
Torque limit +—0~0———TL 9 3 onitor outpu
(Note 7) Forward rotation stroke end —Q—O—LSP 16 12 Max. _+1rr_1A meter_ )
Reverse rotation stroke end +—Q—O———LSN 17 13 Reading in both directions
SG 10 Plate] sD
SG 20

|_ 10m (32ft) or less
Do not connect when external

CN1B(Note 5, 8)

power supply is used. VvbD 3
(Note 2, cov T3]  (Notes, 8)
(Note 9) Trouble —‘—n. AL 18 CN1A I
Zero speed @ 7sp 19 12 ER | Encoder Z-phase pulse (differential line driver)
- 6 LA II Encoder A-phase pulse (differential line driver)
Limiting torque 1@4‘ TLC 6 13 ::/B\R .
Upper limit setting & ~-,-~ [ p15R 1 7 1BR i I--~Y Encoder B-phase pulse (differential line driver)
Analog torque limit — | 1 G ; = Control common
+10V/max. current T [THA 12 14 OP L L Encoder Z-phase pulse (open collector)
HE B TS 1 4 P15R ==}
See - Plate SD
|_ 2m (6.5ft) or less —1SD Plate]
2— 2

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

2. OPERATION

Note: 1. To prevent an electric shock, always connect the protective
&WARNING earth(PE) terminal (terminal marked @) of the servo amplifier to
the protective earth (PE) of the control box.

Note: 2. Connect the diode in the correct direction. If it is connected re-

versely, the servo amplifier will be faulty and will not output sig-

ACAUTION nals, disabling the emergency stop and other protective circuits.
3. The emergency stop switch must be installed.

Note: 4. When using the regenerative brake option, always remove the
lead from across D-P.
5. CN1A, CN1B, CN2 and CN3 have the same shape. Wrong con-
NOTICE nection of the connectors will lead to a fault.
6. The sum of currents that flow in the external relays should be
80mA max. If it exceeds 80mA, supply interface power from ex-
ternal.

Note: 7. When starting operation, always connect the external emergency
stop signal (EMG) and forward/reverse rotation stroke end signal
(LSN/LSP) with SG. (Normally closed contacts)
8. The pins'with-the same- signal name are connected in the servo
amplifier;
9. The trouble (ALM) signal is'on when there is no alarm, i.e. in the
normal state;
When this signal is switched off (at occurrence of an alarm), the
output of the controller should be stopped by the sequence pro-
gram.
MEMORANDUM 10. When connecting the personal computer together with monitor
outputs 1, 2, use the maintenance junction card (MR-J2CN3TM).
11.,This length applies, to the command pulse train input in the
opencollector system. It is 10m (32 ft) or less in the differential
line driver system.

12. The connection method changes with the servo motor series.
Refer to Section 3-2-2.

13. A single-phase 230V power supply may be used with the servo
amplifier of MR-J2-70A or less. Connect the power supply to L1
and L2 terminals and leave L3 open. Note that this power supply
cannot be used for a combination with the HC-SF52 servo motor.
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2. OPERATION

(2) Connection with the AD75P [] /A1SD75P L]

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

NFB

MC T

Power supply

3-phase 200VAC
P or R,

(Note 13) 1-phase 230vAC —O O

(Note 4)
Regenerative
brake option

Jc

— For single-phase 100V power supply

CAUTION switches off the MC at alarm

Make up a sequence which

occurrence or emergency stop.

Power supply
Single-phase 100VAC O O

Servo amplifier
MR -J2 -0OA1

NFB\\

—dTo——0

Servo amplifier
MR -J2 -0A

CN1A(Note 5, 8)

Servo motor

AU (Red)
J

AV (White)
J
~W(Black)
J

,@(Green)
\J

SM

Electromagnetic
brake

Bl
'--II'____ = =
= ! g_ J\,— ! > (Note 12)
! / J— B2 !
0,0 —q4--=
EMG |

To be shut off when servo-on
signal switches off or alarm
signal-is.given.

[ R . (Note 5, 8)
0 Signal |Pin No ~- -1 oPC 11 CN2
g PULSE F+ 3T e PP 3
< [PULSEF - 21 : L : L—IpG 13
o |PULSE R+ 41— [T : NP 2 Encoder cable
12 [PULSER - 22 |—+ ——ING 2 (Option)
2 [cLear 5 |—+-L | - R 8
. [CLEAR com | 23— : —H—Isc 10 Personal computer
5 [ReADy U WS 2 Note 678, 10) N
ote’5/8, o ;
o|coM il T oM 9 ¢cN3| Communication cable Windows 3.1
£ [INPS 8 —17 I INP 18 (Option)
2 ! Jul |
g PGO(+5V) 24 : T, Lz 5
g |PGO COM 25 ! LZR 15
- 'kso Plate} 15m (49ft) or less |
(Note 11)
10m (32ft) or less CN1B(Note 5, 8)
(Note 3, 7) External emergency stop —31o——EnG 75 (Note 5, %'&g)
Servo on —O_O—SON 5 . ()L _
Reset +—O O——RES 4 3 i3 "ok | Monitor output
Proportion control [0 _O———]PC 8 T4 Max. +1mA meter
Torque limit [—© o—TL 9 P Reading in both directions
) l 0 00—
(Note 7) Forward rotation stroke end tg; 1‘75 Plate
; —a o0—
Reverse rotation stroke end G 0 2m (6.5ft) or less |
I_ SG 20
10m (32ft) or less
Do not connect when external * (32) CN1B(Note 5, 8)
power supply is used. VDD 3
(Note 2. ) cov [13]  (Notes, 8)
(Note 9) Trouble ALM 18 CN1A _—
5 Lz ) - )
| Encoder Z-phase pulse (differential line driver)
Zero speed —‘—. ZsP 19 12 _iR A _ o .
Limiting torque TLC 6 6 TAR | Encoder A-phase pulse (differential line driver)
Upper limit setting P15R 11 1; th _ I___ Encoder B-phase pulse (differential line driver)
Analog torque limit TLA 12 1 LG ; "I"I > Control common
+10V/max. current 14 OP T Encoder Z-phase pulse (open collector)
] illG 1 4 P15R |-}
|_ 2m (6.5ft) or less —LSD Plate] Plate | sD
2— 4
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2. OPERATION

Note: 1.
/N WARNING

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

Note: 2.

/N CAUTION

Connect the diode in the correct direction. If it is connected
reversely, the servo amplifier will be faulty and will not output
signals, disabling the emergency stop and other protective cir-
cuits.

. The emergency stop switch must be installed.

Note: 4.

NOTICE

When using the regenerative brake option, always remove the
lead from across D-P.

. CN1A, CN1B, CN2 and CN3 have the same shape. Wrong

connection of the connectors will lead to a fault.

. The sum of currents that flow in the external relays should be

80mA max. If it exceeds 80mA, supply interface power from
external.

Note: 7.

10.
MEMORANDUM 11

12.

13.

When/starting operation, always connect the external emergency
stop signal (EMG) and forward/reverse rotation stroke end signal
(LSN/LSP) with SG. (Nermally closed contacts)

. The pins with the same signal name are connected in the servo

amplifier.

. The trouble (ALM) signal is on when there is no alarm, i.e. in the

normal state.

When this signal is switched off (at occurrence of an alarm), the
output of‘the controller should be stopped by the sequence
program.

When:- connecting the '‘personal computer together with monitor
outputs 1, 2, use the maintenance junction card (MR-J2CN3TM).

. This length applies to the command pulse train input in the

differential line driver system. Though the command pulse train
input may be in the open collector system, we recommend the
differential line driver system which is less affected by external
noises. The length is 2m (6.5ft) or less in the open collector
system.

The connection method changes with the servo motor series.
Refer to Section 3-2-2.

A single-phase 230V power supply may be used with the servo
amplifier of MR-J2-70A or less. Connect the power supply to L1
and L2 terminals and leave L3 open. Note that this power supply
cannot be used for a combination with the HC-SF52 servo motor.
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2. OPERATION

2-1-2 Speed control mode

— For single-phase 100V power supply

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

NFB \MC r

. | —dTo——oTo!
ower supply
Single-phase 100vac™ O O O

Servo amplifier
MR -J2 -0A1

Make up a sequence which
CAUTION switches off the MC at alarm

occurrence or emergency stop. [[Mgoro amplifier Servo motor
N MR —J2 -0JA
NFB MC ~U(Red)
Power supply —0O | 0—1 VV(White)
3-phase 200VAC O SM

or —0 10 ~Ww(Black)
_ S

(Note) 1-phase 230vAC —O O @(Green)
S

Electromagnetic

~(Note 12)

24VDC
Bl brake
(b - o021 A
1

' z
(Note 4) -- CTE2 ! _ Ly K
Regenerative Ij D ‘_g}g '0’ o0
brake option'r’ _ - P | To be shut off when servo-on
[ N Sl signal switches off or alarm
10m (32ft) or less | (Note 5, 8) signal is'given.
CNI1A
. CoM 9 ||(Note 5,'8)
Speed selection 1 ——0"~0—— SP1 8 CN2
SG 0 Encode_r cable
Ready () o o (Option)
Speed reached U:n; SA 18
LK—I e 20 [S(ole's, 4,10 Personal computer
,18, +
CN3 At Windows 3.1
CN1B(Note 5, 8) Communication cable .
(Note 3, 7) External emergency stop — T Tevie 15 (Option)
Servo on +—O0O—SON 5
Reset +—0 o—— RES 14
Speed selection 2 +—0 ~o———{ SP2 7
Forward rotation start +—o o ST1 3 15m (49ft) or less
Reverse rotation start }—o~o—— ST2 9
(Note 7) Forward rotation stroke end {—q o——SP 16_|(Note 5, 8, 10),
Reverse rotation stroke end —aq o——JLSN 7 CN3
SG 0 7 MOL = = )
SG 0 3 L(;) i n%xﬂ Monitor output
10m (32ft) or less 14 MO2 A = Max. +1mA meter
Do not connect when external CN1B(Note 5, 8) = G g Reading in both directions
power supply is used. VDD 3
(Note 2, 6) oM e Plate | _sb |
(Note 9) Trouble |-y @ I ALM 8] (Note s, 8) 2m (6.5f) orless |
Zero speed O ZsP 19 CNi1A P
LK?] 12 ER Encoder Z-phase pulse (differential line driver)
(Note 7) Limiting torque {RA3) TLC 6 5 TA
- . Ln—l Encoder A-phase pulse (differential line driver)
U 16 LAR
pper limit setting —~ P15R 11
Analog speed command ¢_E : 1; th Encoder B-phase pulse (differential line driver)
+10V/max. current H ve 2 1 LG A 2 Control common
Upper limit setting hoy LG 1 14 opP —H—Q—Q—>Encoder Z-phase pulse (open collector)
. 4 P15R
(Note 11) Analog command limit HH I T T N = marr~s B ~
Plat SD
+10V/max. current T H A 12 (Zater SD |
h SD Plate|
2m (6.5ft) or less
2—- 6
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2. OPERATION

Note: 1.
/\ WARNING

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

Note: 2.
/\ CAUTION

Connect the diode in the correct direction. If it is connected re-
versely, the servo amplifier will be faulty and will not output sig-
nals, disabling the emergency stop and other protective circuits.

. The emergency stop switch must be installed.

Note: 4.

NOTICE

When using the regenerative brake option, always remove the
lead from across D-P.

. CN1A, CN1B, CN2 and CN3 have the same shape. Wrong con-

nection of the connectors will lead to a fault.

. The sum of currents that flow in the external relays should be

80mA max. If it exceeds 80mA, supply interface power from ex-
ternal.

Note: 7.

MEMORANDUM
10.

11.

12.

13.

When'starting operation, always connect the external emergency
stop signal (EMG) -and forward/reverse rotation stroke end signal
(LSN/LSP) with-SG. (Normally'closed contacts)

. The pins-with the same signal name are connected in the servo

amplifier.

. The trouble (ALM) signal is on when there is no alarm, i.e. in the

normal state.

When this.signal is switched off (at occurrence of an alarm), the
output of-the controller should be stopped by the sequence pro-
gram,

When connecting the personal computer together with monitor
outputs 1, 2, use the maintenance junction card (MR-J2CN3TM).
TLA can be used by setting any of parameters No. 43 to 48 to
make TL available.

The connection method changes with the servo motor series.
Refer to Section 3-2-2.

A single-phase 230V power supply may be used with the servo
amplifier of MR-J2-70A or less. Connect the power supply to L1
and L2 terminals and leave L3 open. Note that this power supply
cannot be used for a combination with the HC-SF52 servo motor.
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2. OPERATION

2-1-3 Torque control mode

— For single-phase 100V power supply

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

NFB\

Servo amplifier
MR -J2 -0OA1

TE1
| —oio——o L
Power supply
Single-phase 100vAc—C O e
o
Make up a sequence which L21 !
CAUTION switches off the MC at alarm ~ !
occurrence or emergency stop. N
\ Servo amplifier Servo motor
NFB ~U(Red)
Power supply —O | O0—— :V(White)
. SM
3-phase 200VAC oo

S
~W(Black)
S

D(Green)
S

or
(Note 12) 1-phase 230vAC —QO O

Electromagnetic

24\_/| B1 brake
e - = g
! ~(Note 11)
—  IB2 !
(Note 4) 040 -1---
Regenerative
brake option- = — = h P 1 To be shut off when servo-on
[ signal switches off or alarm
10m (32ft) or less | | (Note 5, 8) signal is!given.
CN1A
) Gou 91(Note 5, 8)
Speed selection 1 —1—0~0——H SP1 8 CN2
Ready SG 10 Encoder cable
R@‘ RD 19 (Option) )
SG 20
CN1B Personal computer
+
(Note 5, 8) @ 1
(Note 3, 7) External emergency stop —3ld——EMG |15 Communication cable indows 3
Servo on [0 _O—SON 5] (Note 5, 8, 10) (Option)
Reset [—O_O—|RES | 114 ON3
Speed selection 2 o_ SP2 ’
Forward rotation selection ° RS1 S
; ) +—O0 —0—— RS2 8 15m (49ft) or less
Reverse rotation selection 34 )
SG 20 | (Note 5, 8, 10)
10m (32ft) or less CN3
Do not connlegt whez external |, (32ft) CNLB(Not 58— — o=
power supply is used. VoD 3 3 G i [ii =10k ] Monitor output
(Note 2, 6) oM Iy 14 Vo7 e g —=)__ Max. +1mA meter
(Note 9) Trouble Y o 3 6 [l ~1ko ] Reading in both directions
Plate] sD
Zero speed zsP 19 2m (6.5ft) or less
- (Note 5, 8) '
Limiting speed vLC 6 CN1A
Upper limit setting P15R 11 12 'éR Encoder Z-phase pulse (differential line driver)
Anal [IE — L . - .
na Og:;vﬁ:aio?ﬂ:;n(i Tc 12 12 _ﬁR Encoder A-phase pulse (differential line driver)
Upper limit setting L6 1 D —_ E Encoder B-phase pulse (differential line driver)
Analog speed command [ﬁ VLA 2 1 G A Control common
0 to +10V/max. current 14 OP _[———+—Encoder Z-phase pulse (open collector)
“t-=—{sb Plate] 4 P15R [—H—— b=
2m (6.5ft) or less [Platet SD |
For notes, refer to page 2-6.
2—- 8
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2. OPERATION

Note: 1.
/N WARNING

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

Note: 2.
/N\ cAuUTION

Connect the diode in the correct direction. If it is connected re-
versely, the servo amplifier will be faulty and will not output sig-
nals, disabling the emergency stop and other protective circuits.

. The emergency stop switch must be installed.

Note: 4.

NOTICE

When using the regenerative brake option, always remove the
lead from across D-P.

. CN1A, CN1B, CN2 and CN3 have the same shape. Wrong con-

nection of the connectors will ead to a fault.

. The sum of currents that flow in the external relays should be

80mA max. If it exceeds 80mA, supply interface power from ex-
ternal.

Note: 7.

MEMORANDUM 10.

11.

12.

When starting operation, always connect the external emer-
gency; stop-signal (EMG) with SG. (Normally closed contacts)

[ The pins/with the same signal'name are connected in the servo

amplifier.

.The trouble (ALM)signal is on when there is no alarm, i.e. in

the normal state.

When this_signal.is-switched off (at-occurrence of an alarm),
the output of the controller should be stopped by the sequence
program;

When connecting the personal computer together with monitor
outputs-l;, 2, use the ;maintenance junction card (MR-
J2CN3TM).

The connection method changes with the servo motor series.
Refer to Section 3-2-2.

A single-phase 230V power supply may be used with the servo
amplifier of MR-J2-70A or less. Connect the power supply to L1
and L2 terminals and leave L3 open. Note that this power
supply cannot be used for a combination with the HC-SF52
servo motor.
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2. OPERATION

2-2 Operation

2-2-1 Pre-operation checks

Before starting operation, check the following:

Servo amplifier

MR — J200A
QL1 U

(1) Wiring

1) A correct power supply is connected to the power
input terminals (three-phase 200V: L1, L2, L3;
single-phase 230V: L1, L2; single-phase 100V: L1,
L2) of the servo amplifier.

2) 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.

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

4) The servo amplifier and servo motor are grounded
securely.

5) When the regenerative brake option is used, the
lead has been removed across D-P of the control
circuit terminal block. Also, twisted cables are used
for its wiring.

6) When stroke end limit switches are used, the sig-
nals across LSP-SG and LSN-SG are on'during-op-
eration.

7) 24VDC or higher voltages are-not applied to the

Three-phase
200 to 230V
50/60Hz

230V
50/60Hz

pins of connectors CN1A and CN1B.
8) SD and SG of connectors CN1A and CN1B are not
shorted.

Single-phase
10010 120V
50/60Hz

9) The wiring cables are free from excessive force.

(2) Environment
Signal cables and power cables are not shorted by
wire offcuts,metallic dust or the like.
(3) Machine
1) The screws in the servo motor installation part and
shaft-to-machine connection are tight.
2) The servo motor and the machine connected with
the servo motor can be operated.

Servo amplifier

Servo amplifier

\) SD

SG
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2. OPERATION

2-2-2 Start-up

AWARNING Do not operate the switches with wet hands. You may get an electric shock.

1. Before starting operation, check the parameters. Some machines may
perform unexpected operation.
ACAUTION 2. During power-on or soon after power-off, do not touch the servo ampli-
fier heat sink, regenerative brake resistor, servo motor, etc. as they
may be at high temperatures. You may get burnt.

(1) Selection of control mode
With parameter No. 0, select the control mode to be used. This parameter is made valid by
setting it and switching power off once, then on again.

Parameter No. O

—I—— Set Value Control Mode

0 Position gontrolbmode

Position/speed control change mode
Speed control-mode

Speed/torque control change mode
Torque-control mode

Torgue/position control change mode

QUi W (N |-

2- 11
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2. OPERATION

(2) Position control mode

Disconnect the servo motor from the machine, make sure that it operates properly , and recon-
nect it with the machine.

1) Switch off the servo-on signal [ —

Power on (SON). I

2) When power (NFB) is switched on, —
the display shows C (cumulative
feedback pulses).

In the test operation mode, make sure that the servomotor runs.

Test operation (Refer to (3) in Section 2-3-3.)

Set the required parameters. (Refer to Section 2-3-5.)
The servo amplifier and servo motor need not be set in parameters
as they are set automatically.

e Setting example

Parameter setting

Parameter ~ |Set Value Description
No.O 0300
E- Control mode : Position
r Regenerative brake option : MR-RB12 used.
No.1 ooont
T—- Electromagnetic-brake/intérlockisignal : Not used.
[ Positioning system . Incremental
No.2 0101 Auto tuning
E Response level : Low
l Machine : Ordinary
Used or not used : Used
No.3 2 Electronic gear (CMX/CDV) $2/
No.4 1
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2. OPERATION

# When the servo-on signal (SON) is switched on, the servo ampli-
Servo on fier is ready to operate and the servo motor shaft is locked. (Servo
lock state)

If the shaft is not servo-locked, SON is not on. Check the external
sequence on the diagnostic display.

Checking procedure

Power on

- O

_ Press MODE once.

‘ Switch SON on.

o This display appears
I LU 1) **** when SON switches on.

Command pulse When a pulse train is input from the

train input polsitioning unit, the 'servo motor Forward
starts rotating. First, run the servo  "'2%"
motor af low speed and'check the ro- \
tation direction, etc. If the servo mo- J

Reverse

tor does-hot‘rum as expected, re- rotation
check the input signals. cw

«20n the status(display-monitory check the servo motor speed, com-
mand pulse frequency, load ratios, etc

< When machine operation check is over, confirm automatic opera-
tion with the positioning unit program.

s/ This-sernve amplifiet' has the real-time auto tuning function under
model adaptive control. Therefore, starting servo operation auto-
matically makes gain adjustment.

Using parameter No. 2, response level setting can be adjusted to
provide the optimum tuning according to machine rigidity.

Operation is suspended and stopped by:

1) Servo-on signal off ... The base circuit is shut off and the servo
motor coasts.

2) Stroke end signal off ... The servo motor comes to a sudden stop
and is servo-locked. The servo motor is
allowed to run in the opposite direction.

3) Alarm occurrence ... When an alarm occurs, the base circuit
is shut off and the dynamic brake is op-
erated to bring the servo motor to a sud-

Stop

den stop.
4) External emergency ... The base circuit is shut off and the
stop signal off dynamic brake is operated to bring the

servo motor to a sudden stop. The
display shows A.EG6.

2—- 13
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2. OPERATION

(3) Speed control mode

Disconnect the servo motor from the machine, make sure that it operates properly , and

reconnect it with the machine.

Power on (SON).

1) Switch off the servo-on signal

2) When power (NFB) is switched on,
the display shows r (motor speed).

» Setting example

) In the test operation mode, make sure that the servo motor runs. (Re-
Test operation fer to (3) in Section 2-3-3.)

) Set the required parameters. (Refer to Section 2-3-5.)
Parameter setting | The servo amplifier and servo motor need not be set in parameters
as they are set automatically.
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Parameter ' |Set Value Description
No.0 0002
E- Control mode : Speed
r.Regenerative brake option - Not used.
No.1 ooi0d
T—- Electromagnetic-brake-interlock signal : Used.
No.2 0.1,0 1| Auto tuning
E Response level : Low
Machine : Ordinary
Used or not used : Used
No.8 1000 | Internal speed command 1 1 1000r/min
No.9 1500 | Internal speed command 2 1 1500r/min
No.10 2000 | Internal speed command 3 : 2000r/min
No.11 1000 | Acceleration time constant i 1s
No.12 500 Deceleration time constant :0.5s
No.13 0 S-pattern acceleration/deceleration : 0s (not used)
time constant
\J
2— 14
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2. OPERATION

# When the servo-on signal (SON) is switched on, the servo amplifier
Servo on is ready to operate and the servo motor shaft is locked. (Servo lock
state) If the shaft is not servo-locked, SON is not on. Check the
external sequence on the diagnostic display.

Checking procedure

Power on

®
I Press MODE once.

7
__ _
| 1]

* Switch SON on.

This display appears
when SON switches on.

By selecting speeds (analog speed
Start command, internal speed com-
mands 1 to 3) with the speed se- Forward
lection 1 signal (SP1)and speed se- otaton

CcCw

lection 2.signal (SP2) and switch-

ing on"the start signal (ST1/ST2), )Reverse
the servo motor starts rotating. rotation
First, run'the ' servo motor at low cw

speed and check the rotation direction, etc. If the servo motor
does not-run ‘as'expected,-check the input signals and param-
eters.

On the status display monitor, check the servo motor speed, load
ratios, etc.

When machine operation check is over, confirm automatic opera-
tion with the host controller or the like.

This servo amplifier has the real-time auto tuning function under
model adaptive control. Therefore, starting servo operation auto-
matically makes gain adjustment. Using parameter No. 2, response
level setting can be adjusted to provide the optimum tuning ac-
cording to machine rigidity.

Operation is suspended and stopped by:

Stop 1) Servo-on signal off ... The base circuit is shut off and the servo
motor coasts.

2) Stroke end signal off ... The servo motor comes to a sudden stop
and is servo-locked. The servo motor is
allowed to run in the opposite direction.

3) Alarm occurrence ... When an alarm occurs, the base circuit is
shut off and the dynamic brake is oper-
ated to bring the servo motor to a sud-

den stop.
4) External emergency ... The base circuit is shut off and the dy-
stop signal off namic brake is operated to bring the servo
motor to a sudden stop. The display
shows A.EG6.

2—- 15
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2. OPERATION

(4) Torque control mode

Disconnect the servo motor from the machine, make sure that it operates properly, and recon-

nect it with the machine.

Power on

Test operation

Parameter setting
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1) Switch off the servo-on signal |

(SON).

2) When power (NFB) is switched on,

the display shows U (torque com-
mand voltage).

In the test operation mode, make sure that the servo motor runs.
(Refer to (3) in Section 2-3-3.)

Set the required parameters. (Refer to Section 2-3-5.)
The servo amplifier and servo motor need not be set in parameters
as they are set automatically .

 Setting example

Parameter | | Set Value Description
No.0 00014
Control mode : Torque
" Regenerative brake option - Not used.

No.1 0000

T—» Electromaghetic brake.interlock signal : Not used.
No.8 1000 Internal speed command 1 :1000r/min
No.9 1500 Internal speed command 2 : 1500r/min
No.10 2000 Internal speed command 3 : 2000r/min
No.11 1000 | Acceleration time constant i 1s
No.12 500 Deceleration time constant :0.5s
No.13 0 S-pattern acceleration/deceleration time constant : Os (not used)
No.14 2000 | Torque command time constant 1 2s
No.28 50 Internal torque limit 1 : Controlled to 50% output.

2— 16
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2. OPERATION

When the servo-on signal (SON) is switched on, the servo amplifier is
Servo on ready to operate.Check the external sequence on the diagnostic
display.

Checking procedure

Power on

¥ ®

Press MODE once.

* Switch SON on.

This display appears
when SON switches on.

By selecting speeds (analog

Start speed command, internal speed
commands 1 to 3) with the speed Forward
selection 1 signal (SP1) and "“é‘c'"VU
speed selection 2 signal (SP2)
and ‘switching on/the forward/ JReverse
reverse rotation selection signal rotation
(RS1/RS2),/the’'servo motor cw
starts rotating. For the torque generation direction, refer to (3) in
Section 3=1:BuFirst,Sset'the llimit.speed to low speed and check the
rotation direction, etc. If the servo motor does not run as expected,
recheck the input signals.

* On the status display monitor, check the servo motor speed, load
ratios)-etc:

* When machine operation check is over, confirm automatic operation
with the host controller or the like.

Operation is suspended and stopped by:

Stop 1) Servo-on signal off ... The base circuit is shut off and the servo
motor coasts.

2) Alarm occurrence ... When an alarm occurs, the base circuit is
shut off and the dynamic brake is operated
to bring the servo motor to a sudden stop.

3) External emergency ... The base circuit is shut off and the dynamic

stop signal off brake is operated to bring the servo motor
to a sudden stop. The display shows A.E6.

2—- 17
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2. OPERATION

2-3 Display and Operation
2-3-1 Display flowchart

Use the display (4-digit, 7-segment LED) on the front panel of the servo amplifier for status display,
parameter setting, etc. Set the parameters before operation, diagnose an alarm, confirm external
sequences, and/or confirm the operation status. Press the Mé@DE , L@P or D&)NN button once to
move to the next screen. In the position control mode, switching power on displays the symbol C
of the cumulative feedback pulses.

To refer to and/or set the expansion parameters, make them valid with parameter No. 19 (parameter

write disable).
@ button

MODE

Status display. Diagnosis Alarm Basic parameters

o

Servo type

Expansion parameters

]
2

Note)

Cumulative feedback pulses
[pulse]

I

Selective function 2

Note)

)
-
:

Motor speed
[r/min]

Selective function 1 Selective function 3

off

UpP

<ol %
Sz 2
23 @
== S
gs| | 8
o O
<
(2] I (@]
[ QL c
o 2] =
o - o
> = S
a o =
Q 3 Q
) 3 o
= =1
3 3

|
Ooon

Droop pulses Output signal

Fourth alarm

[pulse] forced output in past |
rCro| oo S i
P =T A :
Cumulative command pulses Test operation Third alarm @
[pulse] Jog feed in past ! DOWN
rCr - [
Command pulse frequency

Input signal selection 7 @

Status display

[kpps] in past

] [

| |
Speed command voltage Fifth alarm Parameter write Output signal selection 1
Speed limit voltage[mV]

disable

A

in' past

SE—

—

I Note)

Sixth alarm
in past

< = o+
CDg) §m o @
= = = 0 o n
[ o - =
== T o 5=
o =T k=1
S 9 oo )
S e S 52
— @ - =
] S 3

3 2

2 2

3 =3

o

S S

o — =
@ 88
«Q =~
@ 55
2 g =
2 =

8 S
& 28
=3 s °
S =
o k=
3 3
= =
55

Software Parameter
[%] version H error No.
( [ 1
[N} [
Effective load ratio Automatic VC
[%] offset

i

Peak load ratio
[%]

Within one-revolution position
[pulse]

ABS counter
[rev]

Load inertia moment ratio
[times]

[

|

Note: The initial status display at power-on depends on the control mode.

Control Mode

Initial Display

Position Cumulative feedback pulses (C)
Speed Motor speed (r)
Torque Torque command voltage (U)
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2. OPERATION

2-3-2 Status display

The servo status during operation is shown on the 4-digit, 7-segment

LED display.Press the 6% or DOC?NN button to change display data as desired.
When the required data is selected, the corresponding symbol is displayed. Press
the & button to display that data.

Name Symbol %gﬁ&y Unit Description
Feedback pulses from the servo motor encoder are counted
) -9999 anddisplayed.When the value exceeds 9999, it begins with
Cumulative feedback C to pulse |zero.Press the S(I?T button to reset the display value to zero.
pulses 9999 When the servo motor is rotating in the reverse direction, the
decimal points in the upper 3 digits are lit.
-5400 The servo motor speed is displayed.When the servo motor is
Servo motor speed r to r/min |rotating in the reverse direction, the decimal points in the upper 3
5400 digits are lit. The value rounded off is displayed in x 0.1r/min.
The number of droop pulses in the deviation counter is
Droop pulses E -9999 ulse displayed. When the value exceeds #9999, it begins with
PP 9;%9 P zero.When the servo motor is rotating in the reverse direction,
the decimal points in the upper 3 digits are lit.
The position command input pulses are counted and
-9999 displayed.As this value is displayed before it is multiplied by the
Cumulative command p to pulse electronic gear (CMX/CDV), it may not match the cumulative
pulses 9999 feedback pulses.Press the ©_button to reset the display value
tozero.. When the servo motor is rotating in the reverse
direction, the decimal points in the upper 3 digits are lit.
The| frequency of the/-position command input pulses is
1400 displayed. Thisvalue is'displayed before it is multiplied by the
Corfr;zwaunedngulse n to kpps electronic_gear (CMX/CDV). When the servo motor is rotating
q y 400 in"the’reverse direction, the decimal points in the upper 3
digits are lit.
C Analog 'speed command. voltage or analog speed limit voltage
Analog speed command voltage = 1?(')00 v is di sr;ql aype d 9 gsp g
Analog speed limit voltage 10-00 '
-10.00 Analog torque command voltage or analog torque limit voltage
Analog torque command voltage u té v is displayed.
Analog torque limit voltage 10.00
The ratio of regenerative power to permissible regenerative
Regenerative L t?) % power is displayed in %.As the permissible regenerative
load ratio 100 power depends on whether there is the regenerative brake
option or not, set parameter No. O correctly.
. 0 The continuous effective load torque is displayed.When rated
Effective load J to % torque is generated, this value is 100%. The effective value
ratio 300 for the past 15 seconds is displayed.
0 The maximum torque generated during acceleration/deceleration,
Peak load ratio b to % etc. is When rated torque is generated, this value is 100%.The peak
400 torque for the past 15 seconds is displayed.
L . -9999 Position within one revolution is displayed in encoder pulses.When
Within one-revolution cy to pulse | the value exceeds 9999, it begins with 0.
posmon 9999
-9999 Travel value from the home position (0) in the absolute position
ABS counter LS to rev detection system is displayed in terms of the absolute position
9999 detector's counter value.
Load inertia moment 0.0 The estimated ratio of the load inertia moment to the servo
) dc to Times | motor shaft inertia moment is displayed.
ratio 100.0

2- 19
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2-3-3 Diagnostic mode

Name Display Description
I Not ready.
l l l l Indicates that the servo amplifier is being initialized or an alarm
f— has
Sequence
(— e —— - Ready'
l l | l | Indicates that the servo was switched on after completion of
f— initialization and the servo amplifier is ready to operate.
Indicates the ON-OFF states of the
external 1/0 signals.
CNiB CNIB CNIB CNIA CNIB cnsenis cnig chi | The upper segments correspond to
9 8 7 8 14 5 17 15 16 |the input signals and the lower
) { L L segments to the output signals.
Input signals Lit: ON
External 1/O signal ] Extinguished: OFF
display Output signals |'>
CNIA CNIB CNIB CNIB CNIB  CNIA  CNIA :;he r']/ o sigdnals_ can
14 18 4 6 19 18 19 e changed using
NOTICE parameters
No. 43 to 49.
Output signal forced _l — w— — ||The digital output signal can be forced on/off. For more information,
output LUl Ll ) | ||referto (2 inthis section.
The servo-motor can be jogged without pulse train input. During jog
— i feed, the servo amplifier acts as speed control servo.
I I- I I The status display values-of the droop pulses, cumulative command
Jog feed l l l l pulses and command pulse frequency do not change.
— For details, refer to (3) in this section.
The set-up software (MRZJW3-SETUP31) is re-
— e |l quired for positioning 'operation. This operation
Test I I I_ I _I NOTICE cannot be performed from the operation section
operation | Positioning ) | IRESL) of the servo amplifier
mode operation —_— e p .
The servo motor can be positioned without pulse train input.
Without connection of the servo motor, the servo amplifier
— — — — | |provides output signals and displays the status as if the servo
Motor- I I- I -I motor is running actually in response to the external input
less ) l l l l signal. This function can be used to make a sequence check on
operation f— ~— | |the host positioning unit, etc.

For more information, refer to 2), (3) in this section.

Software version Low -_— Indicates the version of the software.

Software version High — Indicates the system number of the software.

If offset voltages in the analog circuits inside and outside the
servo amplifier cause the servo motor to rotate slowly at the
analog speed command (VC) or analog speed limit (VLA) of 0V,
this function automatically makes zero-adjustment of offset
voltages. PressS@Tonce, select "1" withU©p/D§?NN, and presss@Tagain
to make the automatic VC offset function valid. When this
function is executed, the automatically offset value is set to
parameter No. 29.

Automatic VC offset l |
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(1) External I/O signal display
The ON/OFF states of the digital 1/O signals connected to the servo amplifier can be con-
firmed.

1) Operation
Call the display screen shown after power-on.

I
ig! ®
Press MODE once.
l- - =-
gyt O
Press UP once.
N—A — RN— K—A
eeeeesee External I/O signal display screen
Z—\ Z— Zm— Ja—

2) Display definition

CNlB CNlB CNlB CNlA CNlB CN1BCNIB CN1B CN1B
5 17 15 16

\——4 : N—4
Input signals th:_ON .
Extinguished: OFF
Output S|gnals
: 77—\

CNIA CN1B CN1B CNIB CNlB CNIA CNIA
14 18 4 6 19 18 19

The 7-segment LED shown above indicates ON/OFF.

Each segment at top indicates the input signal and each segment at bottom indi-
cates the output signal.The signals corresponding to the pins in the respective con-
trol modes are indicated below:

2- 21
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a. Control modes and 1/0O signals

connector] Pin No Inpiitgljcn)ﬁltput (Note 2) Symbols of I/O Signals in Control Modes
" |(Note 1) /O P P/S S SIT T T/IP
8 | CR CR/SP1 [(Note 3)SP1 SP1 (Note 3)SP1| SP1/CR
CN1A 14 O OP OP OoP OoP OP OP
(Note 6,8)18 O INP INP/SA SA SA/x x x [INP
(Note 8)19 (e} RD RD RD RD RD RD
(Note 9)4 (e} DO1 DO1 DO1 DO1 DO1 DO1
(Note 7)5 | SON SON SON SON SON SON
(Note 6)6 O TLC TLC TLC TLC/VLC VLC VLC/TLC
(Note 7)7 | X LOP SP2 LOP SP2 LOP
(Note 7)8 | PC PC/ST1 |(Note 4)ST1| ST1/RS2 |(Note 4)RS2| RS2/PC
(Note 7)9 | TL TL/ST2 |(Note 5)ST2| ST2/RS1 |(Note 5)RS1| RSL/TL
CN1B (Note 7)14 | RES RES RES RES RES RES
15 | EMG EMG EMG EMG EMG EMG
16 | LSP LSP LSP LSP/x X x [LSP
17 | LSN LSN LSN LSN/ X X x [LSN
(Note 6)18 (e} ALM ALM ALM ALM ALM ALM
(Note 6, 8)19 (e} ZSP ZSP ZSP ZSP ZSP ZSP

Note: 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/

speed control change mode; S/T: Speed/torque controt.change mode, T/P: Torque/posi-
tion control change mode

. Set parameter No. 45 to.use CR.

. Set parameter No. 47 to use PC.

. Set parameter No. 48 touse TL.

. Set parameter No. 49 to use WNG and BWNG.

. Set parameters No. 43 to 48 to change-signals.

. Set parameter No. 49 to output the alarm code. (Refer to Chapter 8.)

. The signal of CN1A-18 is always output:

© o0o~NO O~ W

b. Symbols and signal names

Symbol Signal Name ” Symbol | Signal Name
SON Servo on EMG External emergency stop
LSP Forward rotation stroke end LOP Control change
LSN Reverse rotation stroke end TLC Limiting torque
CR Clear VLC Limiting speed
SP1 Speed selection 1 RD Ready
SP2 Speed selection 2 ZSP Zero speed
PC Proportion control INP In position
ST1 Forward rotation start SA Speed reached
ST2 Reverse rotation start ALM Trouble
RS1 Forward rotation selection WNG Warning
RS2 Reverse rotation selection OP Encoder Z-phase pulse (open collector)
TL Torque limit BWNG Battery warning
RES Reset
2— 22
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3) Default signal indications

a. Position control mode

Input signals {

Output signals{

b. Speed control mode

Input signals

Output signals

c. Torque control mode

Input signals

Output signals
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r TL (CN 1 B-9) Torque limit

r PC (CN 1 B-8) Proportional control

r CR (CN 1 A-8) Clear

r RES (CN 1 B-14) Reset

r SON (CN 1 B-5) Servo on

_LSN (CN 1B-17)

Reverse rotation stroke end

EMG (CN1B-15)

External emergency stop
LSP (CN 1 B-16)
N—4 N—4 Forward rotation stroke end
' I+ Ut eon
———> ———— — — Extinguished: OFF

RD (CN 1 A-19) Ready
LNP (CN 1 A-18) In position
— ZSP (CN 1 B-19) Zero speed
= TLC (CN 1 B-6) Limiting torque
- DO1 (CN 1 B-4) In position
ALM (CN 1 B-18) Trouble
“ OP (CN 1 A-14) Encoder Z-phase pulse

—

r ST2 (CN 1 B-9) Reverse rotation start

r ST1 (CN 1 B-8) Forward rotation start

r SP2 (CN 1 B-7) Speed selection 2

r SP1 (CN 1 A-8) Speed selection 1

r RES(CN 1 B-14) Reset

- SON (CN 1 B-5) Servo on

~ LSNA(CN 1 B-17)

External emergency stop
External emergency stop
EMG (CN 1 B-15)

LSP (CN 1 B-16)

N—4 \—; Na— Forward rotation stroke end
I ey ron
_)'CD F)‘ — -)lD -)l:> Extinguished: OFF

RD (CN 1 A-19) Ready
SA (CN 1 A-18) Limiting speed
—- ZSP (CN 1 B-19) Zero speed
“ TLC (CN 1 B-6) Limiting torque
- DO1 (CN 1 B-4) In position
~- ALM (CN 1 B-18) Trouble 2
~ OP (CN 1 A-14) Encoder Z-phase pulse

r RS1 (CN 1 B-9) Forward rotation selection
r RS2 (CN 1 B-8) Reverse rotation selection
r SP2 (CN 1 B-7) Speed selection 2
SP1 (CN 1 A-8) Speed selection 1
- RES (CN 1 B-14) Reset
r SON (CN 1 B-5) Servo on

EMG (CN 1 B-15) External emergency stop

] [] Lit: ON
_)' [I _)l l(_ > Extinguished: OFFF

Z—\\

D

RD (CN 1 A-19) Ready

—- ZSP (CN 1 B-19) Zero speed

= VLC (CN 1 B-6) Speed reached
~ ALM (CN 1 B-18) Trouble

~- OP (CN 1 A-14) Encoder Z-phase pulse
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2. OPERATION

(2) Output signal forced output
The output signal can be forced on/off independently of the servo status. This function is used
for output signal wiring check, etc. This operation must be performed in the servo off state
(SON signal off).

Operation
Call the display screen shown after power-on.

®

Press MODE once.

®

Press UP twice.

Q Press SET for more than 2-seconds.
N—A N—A N—~ N——
] :I e 00000 c5ywitch.onfoff-the signal below the lit segment.
:I eeeseeelndicates the ON/OFF of the output signal. The correspondences
—\ | I=\]| ==\l || =X between segments gnd sighals are as in the output signals of the
I i i i i external I/O-signal-display.
CNIA CNIB  CNIB CNIB CNIBCNIA | CNIA (Lit: ON, extinguished: OFF)
14 18 4 6 19 18 19
: Press MODE once.
N—A N—A N— N—A
S eeeeeeeThe segment above CN1A-pin 18 is lit.
L: L: /a— Jam—

@ Press UP twice.

eeeeeeeCNI1A-pin 18 is switched on.
L y (CN1A-pin 18-SG conduct.)

@ Press DOWN once.

DCD eeeeeesCNI1A-pin 18 is switched off.

I B O

Press SET for more than 2 seconds.

2— 24
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(3) Test operation mode

1. The test operation mode is designed to confirm servo operation and
not to confirm machine operation. In this mode, do not use the servo

ACAUTION motor with the machine.
2. If any operational fault has occurred, stop operation using the external
emergency stop (EMG) signal.
This mode cannot be used for the absolute position detection system.
MEMORANDUM Set parameter No. 1 to select the incremental positioning system.
1) Jog feed

Jog feed can be performed without pulse train input from acommand unit or the like.

a. Mode change
Call the display screen shown after power-on.

O,

Press MODE once.

O

Press UP three times.

a6

O

Press 'SET for more than 2 seconds.

d

eeeeeee\\Vhen this screen appears, jog feed can be performed.

Flickers in the test operation mode.

b. Starting method

Perform the following operation to rotate the servo motor at 200r/min.At this time, the
acceleration/deceleration time constant is 1s. Whenperforming jog feed, connect EMG-

SG and VDD-COM (when internal power supply is used).

Rotation o ]
Direction peration
@ Press
CcCw Up
cw @ Press
DOWN

To stop, release the corresponding button.

c. Status display
Press Mé@DE to display the servo status during test operation. The display data is the
same as in the status display in Section 2-3-2.

d. Termination of jog feed
To terminate the jog feed, switch power off once or call the screen using MéQDE
and press SCE)T for more than 2s.

2—- 25
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2. OPERATION

2) Motor-less operation
Without connection of the servo motor, the servo amplifier can provide output signals and
display the status as if the servo motor is running actually in response to the external input
signal. This function can be used to make a sequence check on the host positioning unit,
etc. Switch off the servo-on signal.
a. Mode change
Call the display screen shown after power-on.

O,

Press MODE once.

O

Press UP five times.

|
a1
11

®

Press SET for more than 2 seconds.

.

eeeeeee\When. this screen is displayed, motor-less operation
can be - performed.

Flickers in the test operation mode.

b. Operation method
As in ordinary operation, provide the start signal.

c. Status display
Press M(?DE to shift to the status display screen, on which the status of servo motor
rotation is indicated in simulative value. The display data is the same as in the status
display in Section 2-3-2.

d. Termination of motor-less operation
To terminate the motor-less operation, switch power off.

2— 26
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2-3-4 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower
2 digits on the display indicate the alarm number that has occurred or the param-
eter number in error. Display examples are shown below.

Name Display Description

Indicates no occurrence of an alarm.

Current alarm

Indicates the occurrence of alarm 33 (overvoltage).
Flickers at occurrence of the alarm.

Indicates that the last alarm is alarm 50 (overload 1).

Indicates that the second alarm in the past is alarm 33
(overvoltage).

Indicates. that the third alarm in the past is alarm 10
(undervoltage).

Alarm history

Indicates'-that' the fourth alarm in the past is alarm 31
(overspeed).

Indicates that there is no fifth alarm in the past.

- T Indicates that there is no sixth alarm in the past.

Indicates no occurrence of alarm 37 (parameter error).

Parameter error

Indicates that the data of parameter No. 1 is faulty.

Functions at occurrence of an alarm

(1) Any mode screen displays the current alarm.

(2) The other screen is visible during occurrence of an alarm. At this time, the decimal point in the
fourth digit flickers.

(3) To clear any alarm, switch power off, then on or press the SCE)T button on the current alarm
screen. Note that this should be done after removing the cause of the alarm.

(4) Use parameter No. 16 to clear the alarm history.
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2-3-5 Parameter mode

The servo amplifier is factory-set in the position control mode. Change the parameter settings
when:
1) The control mode is changed;
2) The regenerative brake option is used;
3) The number of pulses per servo motor revolution is changed
(When the number of pulses per servo motor revolution has been set to the position com-
mand unit, set the number of pulses in the parameter of the position command unit unless
the maximum number of pulses is restricted); or
4) The machine mounted with the servo motor hunts or operational performance is further im-
proved.

(1) Operation example
1) 4-digit parameter
The following example shows the operation procedure performed after power-on to place the
servo in the speed control mode:

O,

Press MODE three times.

=
1

seeseeeThe parameter number is displayed.
® ®
Press UP °" pown e change the number.

@

Press SET twice.

e

eeeeeeeThe set value of the specified parameter number flickers.

©

Press UPlence.

ARAARAARARR AN

ey

NDAARANAR AR

.

wnnnnng wnnnnn wwnnnnn wnnnnn
™ — N — N — —l

i

S nAnnng

eeeeeeenyring flickering, the set value can be changed.

wwnnnnannnnnng
l—_

=
—_——

@
Use yp " pown:
(O O02: Speed control mode)

O

Press SET to enter.

ARRRBBARARRA

< Ve e — = e
nnnnnnn nnannan AR nannnnn

To shift to the next parameter, press the L@P/ DO@\DNN button.
When changing the parameter No. O setting, change its set value, then switch power off once and
switch it on again to make the new value valid.

2— 28
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2) 5-digit parameter
The following example shows the operation procedure performed to change the electronic
gear denominator (parameter No. 4) into "12345":

Call the display screen shown after power-on.

gy ®© © ®

Press MODE once. Select parameter No. 4 with UP / DOWN .

-—
L1 ®
Press SET once.
]
Fifth digit setting @ Lower 4 digits setting

Press MODE once.

O

Press SET-once.

i o S

nnnannn

eeee The screen-flickers."eee¢

Change the set value
with UP / DOWN.

s

v

wnnnnn

wnnnnin wnnnnnng \nnnnnn wnnnnng
“—

H H z z 3z N
S pnnnnnn < H H B I H
H - :
< Ve— H _-l§

Annanan S ZAnnannn S Znnanann S = i

.
l *e* ¢ The set value is entered®** -l — -l
ammm. s\ N

Press SET once. {\

i O

© @

Press UP or DOWN.

\/

To the next parameter
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(2) Expansion parameters
To use the expansion parameters, change the setting of parameter No. 19 (parameter write
disable). After setting parameter No. 19, switch power off once, then switch it on again to make
the parameter valid.

. Basic Parameters |Expansion Parameters
Set Value Operation N0.0~19 No0.20~49
0000 Reference @) x
(initial value) ]
Write O X
Reference | Allowed for No. 19 only X
000A
Write Allowed for No. 19 only X
Reference O O
000B
Write O X
Reference O
000C
Write O
2—- 30
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(3) Parameter list
For any parameter whose symbol is preceded by *, set the parameter and switch power off
once, then switch it on again to make that parameter valid.
The symbols in the Control Mode field represent parameters used in the corresponding modes.
(P: Position control mode, S: Speed control mode, T: Torque control mode)

No.|Symbol Name C&ggg' '\;'a'lf'uag Unit Csuest:ionnéer

0| *STY|Control mode, regenerative brake option selection PeSeT 0000

1| *OP1|Function selection 1 PeSeT 0000

2| ATU|Auto tuning PeS 0102

3| CMX| Electronic gear (Command pulse multiplying factor numerator) P 1

4| CDV/| Electronic gear (Command pulse multiplying factor denominator) P 1
5 INP|In-position range P 100|pulse
6| PG1|Position loop gain 1 P 36| radls
g 7 P ST| Position command acceleration/deceleration time constant (Smoothing) P 3] ms
g 8| SC1|Internal speed command 1 S 100]r / min
g Internal speed limit 1 T 100(r / min
: 9| ScC2|Internal speed command 2 S 500(r / min
ﬁ Internal speed limit 2 T 500(r / min
10| SC3|Internal speed command 3 S 1000(r/ min
Internal speed limit-3 T 1000(r / min
11 STA|Acceleration time constant SeT 0| ms
12 STB|Deceleration time-constant SeT 0| ms
13 STC| S-pattern acceleration/deceleration-time constant SeT 0| ms
14| TQC|Torque command time constant T 0| ms

15 Spare 0

16| *BPS|Communication baudrate selection, alarm history clear| P+ ST 0000

17| MOD|Analog moniter 'output PeSeT 0100

18| *DMD| Status display selection PeSeT 0000

19| *BLK|Parameter block PeSeT 0000

2— 31
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No.|Symbol Name Clag;rgl I\?;}Lael Unit c;:ttt?:ger
20| *OP2|Function selection 2 PeSeT| 0000
21| *OP3|Function selection 3 (Command pulse selection) P 0000
22| *OP4|Function selection 4 PeSe<T| 0000
23 FFC| Feed forward gain P 0 %
24 ZSP|Zero speed PeSeT 50| r/min
25 VCM| Analog speed command maximum speed S (Note1)0((r/min)
Analog speed limit maximum speed T (Note1)0|(r/min)
26 TLC| Analog torque command maximum output T 100 %
27| *ENR| Encoder output pulses Pe+SeT | 4000|pulse
28 TL1| Internal torque limit 1 PeSeT 100 %
29| VCO| Analog speed command offset S (Note2)| mV
Analog speed limit offset T (Note2)| mV
30 TLO| Analog torque command offset T 0| mVv
) Analog torque limit offset S 0| mVv
% 31 MO1| Analog monitor offset 1 PeSeT 0| mv
g 32| MO2| Analog monitor offset 2 PeSeT 0| mVv
8| 33| MBR Electromagnetic brake sequence output PeSeT 100 ms
.é 34 GD2| Ratio of load inertia moment to servo motor inertia moment | P ¢ ST 70( x0.1times
§ 35 PG2| Position loop gain 2 P 30| rad/s
i| 36| VG1| Speed loop gain 1 Pes 216 rad/s
37 VG2| Speed loop gain 2 P« S 714|rad/s
38 VIC| Speed integral compensation PeS 20 ms
39| VDC| Speed differential compensation PeS 980
40 Spare 0
41 *DIA| Input signal automatic ON selection pPeSe<T | 0000
42 *DI1| Input signal selection 1 PeSe«T| 0003
43 *DI2| Input signal selection 2 (CN1B-pin 5) PeSe«T| 0111
44 *DI3| Input signal selection'3 (CN1B:pin'14) PeSeT| 0222
45 *Dl4| Input signal selection 4 (CN1A-pin 8) PeSe«T| 0665
46 *DI5| Input signal selection 5 (CN1B-pin 7) PeSeT| 0770
47 *DI6| Input signal selection 6 (CN1B-pin 8) PeS+T| 0883
48 *DI7| Input signal selection 7 (CN1B-pin 9) PeSeT| 0994
49| *DO1| Output signal selection 1 PeSe«T| 0000

Note: 1. 0: Rated servo motor speed
2. Depends on the servo amplifier.

2— 32
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(4) Detailed explanation of the parameters
To make the parameter marked * valid, set the parameter and switch power off once, then
switch it on again.
The symbols in the Control Mode field represent parameters used in the corresponding modes.
(P: Position control mode, S: Speed control mode, T: Torque control mode)

Initial Unit Setting Control

Class | No. |[Symbol Name and Function Value Range Mode

0 | *STY | Control mode, regenerative brake option selection 0000 0000h PeSeT
to

Used to select the control mode and regenerative brake option. 0605h

[o] o

T L

Select the control mode.
: Position

: Position and speed

: Speed

: Speed and torque

: Torque

5: Torque and position

Basic parameters

A W N PF O

— Select the regenerative brake option.
: Not used

: Reserved (do not set)

: MR — RB032

: MR - RB12

: MR = RB32

: MR — RB30

:IMR = RB50

U WNEFE O

Wrong-setting;may cause the
regenerative brake option to burn.

NOTICE

If the-regenerative brake option

selected is not for use with the
MEMORANDUM servo-amplifier, parameter error

(A. 37) occurs.

1 | *OP1 | Function selection'1: 0000 0000h PeSeT
Used to select the input signal filter, CN1B-pin 19's to
output signal and absolute position detection system. 1012h

L lol [ |
T T

Input signal filter
0: None
1:1.77ms
2:3.55ms

CN1B-pin 19's function selection

0: Zero speed detection signal
1: Electromagnetic brake interlock signal

— Positioning system
0: Used in incremental positioning system
1: Used in absolute position detection system
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Class | No. |Symbol Name and Function U];}La; Unit %e;:gg C’agzrgl
2 2 | ATU | Auto tuning: 0102 0001h PeS
% Used to set the response level, etc. for execution of to
% auto tuning. 0215h
@

o

T T 1]

: p——

S —|_— Auto tuning response level

setting
Set Value |[Response Level

1 Low response
2 to
3 Middle response
4 to
5 High response

« If the machine hunts or generates
large gear sound, decrease the
set value.

e To improve performance, e.g.
shorten the settling time, increase
the set value.

— Select the machine:
For example, used to improve the
position settling characteristic
when friction is large.
0: Normal
1: Friction is large
— Auto-tuning selection
0: Interpolation axis control(speed loop only)
1: Executed for both position and speed loops
2: No.
3 | CMX | Electronic gear (Command pulse multiplying factor numerator): 1 1to 32767 P
Used to set the multiplier of the command pulse input.
Command pulse input CMX | Position command
» —_—»
f1 CDV _q. CMX
fa=f1 DV
) MX
Note: Set in the range of 1/50< <50.
CDV
The setting of the number of input pulses per servo
motor revolution can be changed by the following
formula:HC-MF series: 8192 pulses/rev)
CDV
8192 « Cw[pulse/rev]
Wrong setting will rotate the
A CAUTION  servo motor at unexpectedly
high speed, leading to injury.
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2. OPERATION

) Initial ) Setting Control

Class | No. |Symbol Name and Function value Unit Range Mode

" 4 | CDV | Electronic gear (Command pulse multiplying factor denominator): 1 1 to 32767 P

© Used to set the divisor of the command pulse input.

[0}

§ 5 | INP | In-position range: 100 | pulse | 0 to 10000 P

g Used to set the droop pulse range in which the in-

© position (INP) signal will be output.

<

]

6 | PGl | Position loop gain 1: 36 | rad/s | 4to 1000 P
Used to set the gain of position loop 1.

Increase the gain to improve trackability in response
to the position command.

7 | PST | Position command acceleration/deceleration time constant (smoothing);| 3 ms | 0 to 20000 P
Used to set the time constant of a low pass filter in
response to the position command.

Example: When a command is given from a synchro-
nizing detector, synchronous operation can be started
smoothly if started during line operation.

o

Synchronizing

detector /

Start—
Servo amplifier

Servo motor

N\ ~

/
With time
constant setting

Without time
constant setting™~,

Servo motor

speed
ON i t
OFF
Start el
8 | SC1 | Internal speed command 1: 100 | r/min ) S
Used to set speed 1 of internal speed commands. 0 to instan-
taneous per-|
Lo missible
Internal speed limit 1: speed T
Used to set speed 1 of internal speed limits.
9 | SC2 | Internal speed command 2: 500 | r/min . S
Used to set speed 2 of internal speed commands. 0 to instan-
taneous per-
Lo missible
Internal speed limit 2: speed T

Used to set speed 2 of internal speed limits.
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2. OPERATION

Class

No.

Symbol

Name and Function

Initial
Value

Unit

Setting
Range

Control
Mode

Basic parameters

10

SC3

Internal speed command 3:
Used to set speed 3 of internal speed commands.

Internal speed limit 3:
Used to set speed 3 of internal speed limits.

1000

r/min

0 to instan-
taneous per-
missible
speed

S

11

STA

Acceleration time constant:
Used to set the acceleration time required to reach the
rated speed from zero speed in response to the analog
speed command and internal speed commands 1 to 3.

If the preset command speed is
lower than the rated speed,
acceleration/deceleration time

Rated [---------------- will be shorter.
specd

Speed

Zero : =Time
speed ' ~ ’
P Parameter Parameter

No. 11 setting No. 12 setting

——Example

Set 3000 (3s) to accelerate the HC-MF series servo
motor (rated speed: 3000r/min) from-Or/min to 1000
r/min in 1 second.

When configuring an external position loop,
NOTICE set 0 or mininial valyeslin’ parameters No.
11 and 12.

12

STB

Deceleration time constant:
Used to set the deceleration time required to reach
zero speed from the rated speed in response to the
analog speed command and internal speed commands
1to 3.

ms

0 to 20000

13

STC

S-pattern acceleration/deceleration time constant:
Used to smooth start/stop of the servo motor.

Command
speed [T TN
S
1S)
S
SE
38 § P
Zero AR A
speed ,_I:I "IT' M -
Time
STA ! STC STC STB STC

STC

STA: Acceleration time constant (parameter No. 11)

STB: Deceleration time constant (parameter No. 12)

STC: S-pattern acceleration/deceleration time con-
stant (parameter No. 13)

ms

0 to 1000
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2. OPERATION

. Initial . Setting Control
Class | No. [Symbol Name and Function value Unit Range Mode
" 14 | TQC | Torque command time constant: 0 ms | 0 to 20000 T
o Used to set the constant of a low pass filter in response
g to the torque command.
IS
1 Torque command
s Torque ~ q 0
%) - [
2 y
© k)
m
‘ After
v filtered
i ‘
TQC TQC Time
TQC: Torque command time constant
15 Spare 0
16 | *BPS | Communication baudrate selection, alarm history clear: 0000 0000h PeSeT
Used to select the communication baudrate for use of to
the set-up software and to clear the alarm history. 0011h

lolo] | |

—I_—Selection of baudrate for RS-232C
0:-9600 [bps]
1:19200 ‘[bps]

Alarm history'clear

0: Invalid

1: valid

When alarm history clear is made
valid, the-alarm history is cleared
at'next power-on. After the alarm
history is cleared, the setting is
automatically made/invalid (reset to 0).

2— 37
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(o] Jof |

Basic parameters

T

Analog monitor CH1 output
selectionThe set values and
their definitions are as in analog
monitor CH2.

Analog monitor CH2 output selection

0: Servo motor speed
(£8V/max. speed)

1: Torque (+8V/max. torque)

2: Servo motor speed
(+8V/max. speed)

3: Torque (+8V/max. torque)

4: Current command output
(¥8V/max. command current)

5: Command pulse frequency
(£8/400kpps)

6: Droop pulses 1/1
(£10V/128 pulses)

7: Droop pulses 1/16
(£10V/2048 pulses)

8: Droop pulses 1/64
(+10V/8192 puises)

9: Droop pulses 1/256
(£10V/32768 pulses)

10:'Droop pulses 1/1024
(£10V/131072 pulses)

. Initial . Setting Control
Class |No. [Symbol Name and Function Value Unit Range Mode
17 | MmoD | Analog monitor output: 0100 0000h |P+S-.T
Used to set the signal output for analog monitor. OAtgAh
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. Initial . Setting Control
Class | No. [Symbol Name and Function Value Unit Range Mode

18 | *DMD | Status display selection: 0000 0000h PeSeT
Used to select the status display shown at power-on. to

001Ch
lolol [ |

T L

Basic parameters

Selection of status display at

power-on

: Cumulative feedback pulses

: Servo motor speed

: Droop pulses

: Cumulative command pulses

: Command pulse frequency

: Analog speed command voltage
(Note 1)

: Analog torque command voltage
(Note 2)

: Regenerative load ratio

: Effective load ratio

: Peak load ratio

: Within one-revolution position

: ABS counter

: Load inertia moment ratio

o abrwWNEFRO

OmW>» O

Note: 1. 'In speed control mode. Analog
speed limit voltage in torque
control mode.

2. In torque control mode. Analog
torgue-limit voltage in speed or
position control -mode.

—— Status display.at-power-on in
corresponding control mode
0: Depends on the control mode.

Control isol
Mode Status Display at Power-On

Position Cumulative feedback pulses 2
Position/speed | Cumulative feedback pulses/servo motor speed
Speed Servo motor speed
Speed/torque | Servo motor speed/analog torque command voltage
Torque Analog torque command voltage
Torque/position |Analog torque command voltage/cumulative feedback pulses

1: Depends on the first digit setting of this parameter.
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Used to suppress vibration at a stop.
0: Invalid
1: Valid

. Initial . Setting Control
Class | No. [Symbol Name and Function value Unit Range Mode
" 19 | *BLK | Parameter block: 0000 0000h PeSeT
3] Used to select the reference and write ranges of the parameters. to
5] 000Ch
% Set Value | Reference Range Write Range
g 0000 No.0 to 19 No.0 to 19
(]
'@ 000A No.19 No.19
@ 000B No.0 to 49 No.0 to 19
000C No.0 to 49 No.0 to 49
20 | *OP2 | Function selection 2: 0000 0000h
2] . .
o Used to select restart after instantaneous power failure, to
I3 servo lock at a stop in speed control mode, and slight 0111h
E vibration suppression control.
s
o
g LT 1]
% —I_— Restart after instantaneous | | | [T7777
53 power failure S
w If the input power supply voltage
had reduced in the speed control
mode to stop the servo motor due
to the undervoltage alarm (A. 10)
but the supply voltage has return-
ed to normal, the servo motor can
be restarted by merely switching
on the start signal without resett-
ing the alarm.
0:-Invalid
1: Valid
—— 'Stop-time servo-lock selection
The shaft can be servo-locked to
remain still at,a-stopin-the speed
control mode.
0: Valid
1: Invalid
— Slight vibration 'suppressior-control ' ** | | | [ TT7777
=]
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. Initial . Setting Control

Class | No. |Symbol Name and Function value Unit Range Mode

» 21 | *OP3 | Function selection 3 (Command pulse selection): 0000 0000h P

}1:: Used to select the input form of the pulse train input signal. to

GE) (Refer to Section 3-3 (1) 4).) 0012h

s

g Lofol [ |

c

o

@ —I_— Command pulse train input form

g 0: Forward/reverse rotation pulse train

L% 1: Signed pulse train

2: A/B phase pulse train

Pulse train logic selection
0: Positive logic
1: Negative logic

Command Pulse Input Waveform

Train Form Forward rotation | Reverse rotation

Forward rotation :| H l—
pulse train
Reverse rotation

pulse train

(Set value 0010)
e | LI LT LI
positive, sign

(Set value 0011) I

A-phase pulse-rain

B-phase pulse train

(Set value 0012) | |
Forward rotation
pulse train

Reverse rotation

pulse train :: j:

(Set value 0000)

Pulse train i‘ i‘ i‘ i‘

positive sign

(Set value 0001) —I—
A-phase pulse train

B-phase pulse train

(Set value 0002) | I_I |_| |

Negative logic

Positive logic

2- 41
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Expansion parameters

] =

Selection of servo motor stop
pattern at LSP/LSN signal off
0: Sudden stop

1: Slow stop

« In the position control mode,
the servo motor is decelerated
to a stop according to parameter
No. 7 setting.

 In the speed control mode,
the servo motor is decelerated
to a stop according to parameter
No. 12 setting.

— VC/VLA voltage averaging
Used to set the filtering time when the
analog speed command (VC) voltage or
analog speed limit (VLA) is imported.
Set 0 to vary the speed to voltage fluctua-
tion in real time. Increase the set value
to vary the speed slower to voltage flu-

ctuation.
Set Value| Filtering Time [ms]
0 0
1 1.77
2 3.55
3 7.11

— Machine resonance suppression filter

Used to set the frequency that matches the
resonance frequency of the mechanical sys-
tem. (Refer to Section 2-4-2:)

Set value

Notch Frequency [Hz]

0

Not used

1125

563

375

282

225

188

N (oo~ |W ([N (-

. Initial . Setting Control
Class | No. [Symbol Name and Function Value Unit Range Mode
22 | *OP4 | Function selection 4: 0000 0000h PeSeT
to
| | | 0 | | 7301h

Downloaded from www.Manualslib.com manuals search engine

2— 42



http://www.manualslib.com/

2. OPERATION

Initial Setting Control

Class | No. [Symbol Name and Function value Unit Range Mode

23 | FFC | Feed forward gain: 0 % 0 to 100 P
Used to set the feed forward gain in position control.
By setting 100% for constant-speed operation, droop
pulses will not be generated. Note that sudden acceler-
ation/deceleration will increase overshoot. (As a guid-
eline, acceleration/deceleration time to/from rated speed
is 1s or longer when the set value is 100.)

Expansion parameters

When setting this parameter,
MEMORANDUM always set auto tuning to "No"
(parameter No. 2).

24 | ZSP | Zero speed: 50 | r/min | 0to 10000 ([P+S+T
Used to set the output range of the zero speed signal (ZSP).

25 | VCM | Analog speed command maximum speed: 0 0 S
Used to set the speed at the maximum input voltage r/min | 1 to 10000
(10V) of the analog speed command (VC).
Set 0 to select the rated speed.

Analog speed limit maximum speed: 0 0 T
Used to set the speed at the maximum input voltage r/min | 1 to 10000
(10V) of the analog speed limit (VLA).
Set 0 to select the rated speed:

26 | TLC | Analog torque.command maximum output: 100 % 0 to 1000 T
Used to setthe output torque at.the analog torque
command voltage (TC=%8V) of +8V on the assumption
that the maximum torque is'100[%]. For-example, set
50 to output (maximum torque x 50/100) at the TC of
+8V.

27 | *ENR | Encoder output pulsés: 4000 | pulse | 5t0 16384 [P« ST
Used to set the number of output pulses per encoder
revolution output by thel servolamplifier.

28 | TL1 | Internal torque limit 1: 100 % 0 to 100 T
Set this parameter to limit servo motor-generated torque

on the assumption that the maximum torque is 100[%].
When 0 is set, torque is not produced.

When analog monitor output is used to output torque,

this set value is the maximum output voltage (+8V).

Internal torque limit 1: PeS
Set this parameter to limit servo motor-generated torque
on the assumption that the maximum torque is 100[%].
When 0 is set, torque is not produced.

Across TL-SG| Torque Limit
Open Internal torque limit 1 (Parameter No. 28)
Short Torque limit relationship Valid torque limit

Analog torque limit < internal torque limit 1 | Analog torque limit
Analog torque limit > internal torque limit 1 {Internal torque limit 1|

When analog monitor output is used to output torque, this
set value is the maximum output voltage (+8V).

2— 43
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Class | No.

Symbol

Name and Function

Initial
Value

Unit

Setting
Range

Control
Mode

29

Expansion parameters

VCO

Analog speed command offset:
Used to set the offset voltage of the analog speed
command (VC). When automatic VC offset is used, the
automatically offset value is set to this parameter.
The initial value is the value provided by the automatic VC
offset function before shipment at the VC-SG voltage of OV.

Analog speed limit offset:
Used to set the offset voltage of the analog speed limit
(VLA). When automatic VC offset is used, the auto-
matically offset value is set to this parameter.
The initial value is the value provided by the automatic VC
offset function before shipment at the VLA-SG voltage of OV.

Depends
on servo
amplifier.

mV

—999 to 999

30

TLO

Analog torque command offset:
Used to set the offset voltage of the analog torque
command (TC).

Analog torque limit offset:
Used to set the offset voltage of the analog torque limit
(TLA).

mV

—999 to 999

31

MO1

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

mVv

—999 to 999

32

MO2

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

mVv

—999 to 999

PeSeT

33

MBR

Electromagnetic brake sequence output;
Used to set the delay time between when the electro-
magnetic brake interlock signal (MBR) switches off and
when the base circuit is shut off.

100

ms

0 to 1000

PeSeT

34

GD2

Ratio of load inertia moment to servo motor inertia moment:
Used to set the ratio of the load inertia moment to
the servo motor inertia moment. Note that when auto
tuning is selected, the result of auto tuning is auto-
matically set.

70

X0.1
times

0 to 1000

PeSeT

35

PG2

Position loop gain 2:
Used to set the gain of the position loop.
Set this parameter to increase position response to
load disturbance. Higher setting increases the response
level but is liable to generate vibration and/or noise.

30

rad/s

1 to 500

36

VG1

Speed loop gain 1:
Normally this parameter setting need not be changed.
Higher setting increases the response level but is liable
to generate vibration and/or noise.

216

rad/s

20 to 5000

37

VG2

Speed loop gain 2:
Set this parameter when vibration occurs on machines of
low rigidity or large backlash. Higher setting increases the
response level but is liable to generate vibration and/or noise.

714

rad/s

20 to 8000
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. Initial . Setting Control
Class | No. [Symbol Name and Function Value Unit Range Mode

38 | VIC | Speed integral compensation 20 ms 1t01000 | P.S
Used to set the constant of integral compensation.

39 | VDC | Speed differential compensation: 980 0 to 1000 PeS
Used to set the differential compensation value.

40 Spare

41 | *DIA | Input signal automatic ON selection: 0000 0000h PeSeT
Used to set automatic ON of SON, LSP and LSN. to

0111h
Lol [ [ |

]

Expansion parameters

Servo on signal (SON) input selection
0: Switched on/off by external input.
1: Switched on automatically in servo:

amplifier.
(No need of external wiring)

Forward rotation stroke end signal | | |  F------
(LSP) input selection PeS
0: Switched on/off by external input.
1: Switched on automatically in servo
amplifier.
(No need of external wiring)

—Reverse|rotation'stroke end signal (LSN)
input selection
0::Switched on/off by external input.
1: Switched:on automatically in servad
amplifier.
(Na need of external wiring)

42 | *DI1 | Input signal selection 1: 0003 0000h
Used to assign the control-mode ‘changing signal'input to
pins and to set the clear signal. 0015h

[olof [ |
VW epairtweom 1| feeoe

Control change signal (LOP) in-
put pin assignment

Used to set the control mode
change signal input connector
pins. Note that this parameter is
made valid when parameter No.
0 is set to select the position/spe-
ed, speed/torque or torque/posi-
tion change mode.

Set Value Connector Pin No.
0 CN1B -5
CNI1B - 14
CN1A -8
CN1B -7
CN1B -8
CN1B -9

(S0 =[OV I\ R

— Clear signal (CR) selection

0: Droop pulses are cleared on the
leading edge.

1: Always cleared while on.

2— 45
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. Initial . Setting | Control
Class | No. [Symbol Name and Function value Unit Range Mode
43 | *DI2 | Input signal selection 2 (CN1B-pin 5): 0111 0000h PeSeT
to

This parameter is unavailable
when parameter No. 42 is set to
assign the control change signal
(LOP) to CN 1B-pin 5.

0999h
MEMORANDUM

Allows any input signal to be assigned to CN1B-pin 5.
Note that the setting digit and assigned signal differ
according to the control mode.

Lol | [ |
—I_—Position

control mode

Expansion parameters

Input signals of
Speed control CN1B-pin 5
mode selected.
Torque control mode

Signals that may be assigned in each control mode are
indicated below by their symbols. X indicates invalid

setting.
(Note) Control Mode

Set Value P S T
0 X X X
1 SON SON SON
2 RES RES RES
3 PC PC X
4 TL TL TL
5 CR CR CR
6 X SP2 SP1
7 X SP2 SP2
8 DS STl RS2
9 X ST2 RS1

Note: P: Position control'mode
S: Speed control mode
T: Torque control mode

2— 46
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Initial Settin Control
Class | No. [Symbol Name and Function value Unit Rangg Mode
" 44 | *DI3 | Input signal selection 3 (CN1B-pin 14): 0222 0000h PeSeT
5 to
g This parameter is unavailable 0999h
< when parameter No. 42 is set to
g MEMORANDUM assign the control change signal
< (LOP) to CN1B-pin 14.
% Allows any input signal to be assigned to CN1B-pin 14
2 The assignable signals and setting method are the
] same as in input signal selection 2 (parameter No. 43)
Lol [ | |
I_— Position
control mode Input signals of
Speed control CN1B-pin 14
mode selected.
Torque control mode
45 | *DI4 | Input signal selection 4 (CN1A-pin 8): 0665 0000h PeSeT
to
This parameter is unavailable 0999h
when parameter No. 42 is set to
MEMORANDUM assign the control change signal
(LOP) to €N1 A-pin' 8.
Allows any. input.signal to be assigned-to, CN1A-pin 8.
The assignable signals and setting method are the
same as in input signal selection 2 (parameter No. 43)
Lol [ | ]
—I_— Position
cont(@h mpge Input signals of
Speed control CN1A-pin 8
mode selected.
Torque control mode
46 | *DI5 | Input signal selection 5 (CN1B-pin 7): 0770 0000h PeSeT
to
This parameter is unavailable 0999h
when parameter No. 42 is set to
MEMORANDUM assign the control change signal
(LOP) to CN1 B-pin 7.
Allows any input signal to be assigned to CN1B-pin 7.
The assignable signals and setting method are the
same as in input signal selection 2 (parameter No. 43)
Lol [ | |
—I_— Position
control mode Input signals of
Speed control CN1B-pin 7
mode selected.
Torque control mode

2— 47
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when parameter No. 42 is set to
MEMORANDUM assign the control change signal

(LOP) to; GN1B-pin 9.

Allows any input signal to be assigned to CN1B-pin 9.
The assignable signals and setting method-are the
same as in input signal selection 2 (parameter No. 43).

Lol | [ |
—I_—Position

control mode

Input signals of
Speed control CN1B-pin 9
mode selected,

Torque control mode

. Initial ) Settin Control
Class | No. [Symbol Name and Function value | Unit Rangg Mode
47 | *DI6 | Input signal selection 6 (CN1B-pin 8): 0883 0000h PeSeT
s to
g This parameter is unavailable 0999h
< when parameter No. 42 is set to
g MEMORANDUM assign the control change signal
< (LOP) to CN1B-pin 8.
% Allows any input signal to be assigned to CN1B-pin 8.
2 The assignable signals and setting method are the
[ same as in input signal selection 2 (parameter No. 43).
Lo | [ |
I_— Position
control mode Input signals of
Speed control CN1B-pin 8
mode selected.
Torque control mode
48 | *DI7 | Input signal selection 7 (CN1B-pin 9): 0994 0000h PeSeT
to
This parameter is unavailable 0999h
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. Initial . Setting Control
Class | No. |Symbol Name and Function value Unit Range Mode
49 | *DO1 | Output signal selection 1: 0000 0000h PeSeT
g Used to select the connector pins to output the alarm to
° code, warning (WNG) and battery warning (BWNG). 0551h
1S
I
© 0
: Gl T 1]
c
-% —I_— Setting of alarm code output
c
8 Connector Pins
o Set Value| CN1B-19 | CN1A-18 | CN1A-19

0 ZSP | INPor SA RD
1 [Alarm code is output at alarm occurrence.

(Note) Alarm Code Alarm
CN1B [CN1A [CNIA| " Name
pin 19|pin 18pin 19 Display
8888 |Watchdog

A. 11 |Board error 1
A. 12 |Memory error 1
A. 13 |Clock error

0 0 0 |A.15 |Memory error 2
A. 17 |Board error 2
A. 18 |Board error 3
A. 37 |Parameter erro
A. 8E |RS-232C error

0 1 A. 30_|Regenerative fault

A. 33 |Overvoltage

0 1 0 [A. 10 |Undervoltage
A. 46 | Motor overheat

0 1 1 |A.50 [Overload 1
A. 51/ | Overload 2

1 0 0 A. 24 | Ground fault
A. 32 |Overcurrent
Al31-|Overspeed

1 0 1 |A. 35 [Command pulse fault
A. 52 |Error excessive
A. 16 |Encoder error 1

1 1 0. A, 20, ,|Encoder error 2
A. 25 |Absolute position erasure

Note: 0:OFF

1:ON

— Setting of warning (WNG) output
Select the connector pin to output
warning. The old signal before
selection will be unavailable.

Set Value Connector Pin No.
0 Not output.
1 CN1A-19
2 CN1B-18
3 CN1A-18
4 CN1B-19
5 CN1B-6

— Setting of battery warning (BWNG) output
Select the connector pin to output battery
warning. The old signal before selection
will be unavailable.

Set this function as in the second digit of
this parameter.
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2. OPERATION

2-4 Adjustments

2-4-1 Auto tuning

In general machines, gains are automatically adjusted by auto tuning. As the corresponding pa-
rameter is factory-set to make auto tuning valid, merely running the servo motor will automatically
set the optimum gains for the machine without special operation or setting.
However, if you are not satisfied with machine motions during operation, change and adjust the
response level setting (parameter No. 2) of auto tuning in the following procedure.

Actual Machine Motion

Ideal Machine Motion

Parameter No. 2 Setting Method

Settling time is long (Note)

Shorter settling time

Increase the set value of the response level.

Overshoot occurs at a stop.

Less overshoot

Decrease the set value of the response level.
Select "large friction" in machine selection.

Gear noise is generated from the machine.

Smaller gear noise

Decrease the set value of the response level.

Note: Settling time indicates a period of time from when the command pulse value is
zeroed to when the servo motor comes to a stop.

2-4-2 Manual gain adjustment

In most machines, gains can be adjusted-automatically by auto tuning.
In the following cases, however, the gains should be adjusted-manually.

Manual Gain Adjustment Is Required When

Phenomenon

Adjustment Procedure

The machine vibrates at a low-range
resonance frequency.

The serve’ motor shaft -vibrates at a high
frequency (10Hz or more)

a.

When: the, machine jgenerates, large-noise

Adjustment 1

interpolation operation with two or more
axes.

and vibrates, the motion of the servo
1) AT
motor-shaft is invisible.
b - When" ‘the “response level setting is|Adjustment 2
increased by auto tuning, vibration
increases,
The servo motor vibrates on a machine|The servo motor shaft vibrates at a low|Adjustment 3
whose ratio of load inertia moment to|frequency (5Hz or less).
servo motor inertia moment is 20 or more | a. When vibration occurs, the lateral vibration
2) times. of the servo motor shaft is visible.
b. The ratio of load inertia moment to servo
motor inertia moment is extremely large.
The settling time provided by auto tuning Adjustment 4
3) [ should be further decreased.
The position control gain of each axis Adjustment 5
4) |should be set to the same for
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The following parameters are used for manual gain adjustment. Note that 000C should be set in
parameter No. 19 (parameter write disable) to make the expansion parameters valid.

Parameter No. Name
No. 2 Auto tuning
No.34 Ratio of load inertia moment to servo motor inertia moment
No.22 Function selection 4 (Machine resonance suppression filter)
No.6 Position loop gain 1
No.35 Position loop gain 2
No.36 Speed loop gain 1
No.37 Speed loop gain 2
No.38 Speed integral compensation

Adjustment 1

Step Operation Description
Set 0101 in parameter No. 2. Auto tuning is selected.
! Response is set to low level.
2 Set 1000 in parameter No. 22. Machine resonance frequency: 1125Hz
Switch servo on and perform operation several | Auto tuning is performed.
3 times. Check to see if vibration reduced.
4 Increase the setting of the' fourth digit in'| The optimum value is achieved just before

parameter No. 22 sequentially and 'execute step 3. | vibration begins-to‘increase.

To reduce the settling time, increase the
5 response level of parameter No: 2 sequentially

and execute steps 2 to 4.
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Adjustment 2

Step

Operation

Description

1

Set 0101 in parameter No. 2.

Auto tuning is selected.
Response is set to low level.

Set the machine's load inertia moment to servo
motor inertia moment in parameter No. 34.
(When it is unclear, set an approximate value.)

When this parameter value is set, the following
parameter values are set automatically. Each value
provides an ideal, hunting-less gain for parameter
No. 34 if machine resonance does not occur.

* Parameter No. 6

* Parameter No. 35

* Parameter No. 36

* Parameter No. 37

* Parameter No. 38

Set 0200 in parameter No. 2.

Auto tuning is made invalid to enable manual
setting of parameters No. 6 « 35 to 38.

In parameter No. 37, set a value about 100
smaller than the value set automatically in step 3.

The optimum value is achieved just before
vibration begins to increase.

Execute steps 2 to 4 of Adjustment 1.

When machine response does not occur any
more, confirm the operating status, and at the
same time, gradually increase the setting of
parameter No. 37 reduced in step 4.

Set a value which is about 50 to 100 smaller than
the set value at which gear noise and/or vibration
begins to be generated by machine resonance.

To reduce the settling time, increase the
response level of parameter No. 2 sequentially
and execute steps 1 to 6.

Adjustment 3

Step

Operation

Description

1

Set 0101 in parameter No. 2.

Auto tuning-isiselected.
Response’is set to low level.

Set the machine's load inertia moment to servo
motor inertia moment in parameter No. 34.
(When it is unclear, set an approximate value.)

When this_parameter value is set, the following
parameter-values~are- set'automatically. Each
value provides an ideal, hunting-less gain for
parameter No. 34 if machine resonance does
not occur.
» Parameter No. 6
o' Parameter No.
* Parameter No.
* Parameter No.
* Parameter No.

Switch servo on and perform operation several

Auto tuning is performed.

If vibration still persists, execute steps 2 and 3.

If vibration occurs due to machine resonance,
make adjustment in the
procedure of Adjustment 1 or 2.
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Adjustment 4

Step Operation Description

Set 0101 in parameter No. 2. Auto tuning is selected.

1 Response is set to low level.

Switch servo on and perform operation several | Auto tuning is performed.

2 times. Check to see if vibration reduced.

Make gain adjustment in either of the following | Temporary adjustment

methods 1) and 2).

1) Set the machine's load inertia moment to [When this parameter value is set, the foliowing]|

servo motor inertia moment in parameter No.|parameter values are

34. (When it is unclear, set an approximate| set automatically. Each value provides an

value.) ideal, hunting-less gain for

parameter No. 34 if machine resonance does
3 not occur.
* Parameter No. 6
« Parameter No. 35
* Parameter No. 36
* Parameter No. 37
* Parameter No. 38
2) "Switch” servo on and perform operation [Auto tuningis performed.” "~~~ "7
Set 0200 in parameter No. 2. Auto tuning is made invalid to enable manual
4 setting of parameters No. 6 « 35 to 38.

While confirming the operating status, adjust|The optimum value is achieved just before

the following parameters: vibration begins to increase.

L hamameterNo 6 TTTTTTTTTTTTTOT Increase the sefting 10 reduce the setting fime.|

« Parameter No. 35 Note that overshoot is more liable to occur.

5 * Parameter No. 36 Increase the setting to improve servo response.

« Parameter No. 37 Note that vibration,is more liable to occur.

" Parameter No. 38~ TTT T T RETTS L Decrease™ the “setting to keep the speed]
constant to load disturbance and increase
holding force at a stop (servo rigidity). Note that
overshoot

Adjustment 5
Step Operation Description
Adjust the gains of all axes/\in | anycof [ The/gainslof each axis are adjusted.
1 Adjustment 1 to 4 procedures.The gains of each
axis are adjusted.
Set J0OOor 0200 in parameter No. 2. o “interpolation axis control": The values
of parameters No. 34 « 35 « 37 « 38
will change in subsequent operation.
2
0200 "no": Auto tuning is made invalid to
enable manual setting of parameters
No. 6 « 35 to 38.
Set the following parameter of each axis to the | The gains for operation of all axes are set to the
3 minimum value of all interpolation-controlled | same value.
axes: * Parameter No. 6
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2-4-3 Slight vibration suppression control

The slight vibration suppression control mode is used to reduce servo-specific £1 pulse vibration at
the time of a stop. This mode produces an effect especially when the ratio of load inertia moment to
servo motor inertia moment is small (2 to 5 times). Note that when vibration is attributable to loose-
ness (such as gear backlash) or machine resonance, use the machine resonance suppression filter
in parameter No. 22. The slight vibration suppression control mode should be used after real-time
auto tuning or manual gain adjustment.

Usage

First, perform real-time auto tuning or manual gain adjustment so that vibration falls within £2 to 3
pulses.

Set [J 1[J[J in parameter No. 20 to enter the slight vibration suppression mode at the time of a
stop.

Parameter No. 20

1
|

Slight vibration suppression
control execution

2— 54
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CHAPTER 3
WIRING

This chapter provides information required for wiring of connectors, terminals, etc. Before doing wiring

work, always read this chapter.

3-1 Servo
3-1-1 Terminal blocks
3-1-2 Signal connectors
3-1-3 Detailed information on 1/O signals
3-1-4 Interfaces
3-2 Connection of Servo Amplifier and Servo Motor
3-2-1 Connection instructions
3-2-2 Connection'diagram
3-2-3 1/0 terminals
3-2-4 Connectors used for Servao Motor wiring

3-3 Common Line

3-4 Grounding

3-5 Power Supply. Circuit

3-6 Alarm Occurrence Timing Chart

3-7 Servo Motor with Electromagnetic Brake
INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
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3.WIRING

1. Any person who is involved in wiring should be fully competent to do
the work.

2. Before starting wiring, make sure that the voltage is safe in the tester
more than 10 minutes after power-off. Otherwise, you may get an
electric shock.

3. Ground the servo amplifier and the servo motor securely.

4. Do not attempt to wire the servo amplifier and servo motor until they
have been installed. Otherwise, you may get an electric shock.

5. The cables should not be damaged, stressed excessively, loaded
heavily, or pinched. Otherwise, you may get an electric shock.

> WARNING

1. Wire the equipment correctly and securely. Otherwise, the servo motor
may misoperate, resulting in injury.

2. Connect cables to correct terminals to prevent a burst, fault, etc.

3. Ensure that polarity (+, -) is correct. Otherwise, a burst, damage,
etc. may occur.

4. The surge absorbing diode in-
stalled to the DC relay designed COM
for control output should be fit- (24vDC)
ted in the specified direction. !
Otherwise, the signal is not out-

ACAUTION put due to a fault, disabling the Control output G
RA

emergency stop and other pro- signal
tective circuits.

5. Use a'noise filter, 'etc./to mini- Servo amplifier
mize the influence-of-electromagnetic interference, which may be
given to electronic equipment used near the servo amplifier.

6. Do not-install a power capacitor, surge suppressor or radio noise
filter (FR-BIF option) with the power line of the servo motor.

7. When using:the regenerative brake resistor, switch power off with
the alarm signal. Otherwise, a transistor fault or the like may
overheat the regenerative, brake resistor, causing a fire.

8. Do not modify the equipment.

CN1A, CN1B, CN2 and CN3 have the same shape. Wrong connection of the

NOTICE connectors will lead to a failure. Connect them correctly.
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3-1 Servo Amplifier

Only the specified voltage should be applied to each terminal. Otherwise, a
A CAUTION  pyrst, damage, etc. may occur.

3-1-1 Terminal blocks
(1) Signal arrangement
Terminal block signals are as listed below:

Servo Amplifiers 19 19
MR Jti 10A 1 MR Jt20 10A1 MR-J2-70A MR-J2-200A
Terminals MR-J2—60A | MR-J2—40A1 MR-J2-100A MR-J2-350A
B
Terminal positions |:||:| [l:[l]]
2w HEH @%ﬂ L iy
)] t 3)

Control circuit

1) |terminalblock
(TE2)

(Phoenix Contact. make) (Phoenix Contact make)

L1 L2 L3 L1 L2 L1 L2 L3
Main circuit

2) |terminal block
(TE1)

SR

L1 L2 .3 U v w

Terminal signals

3) | earth(PE)
terminals ®

Uu v w
Protective I_%(QL@_@I \&%@_‘m ESISISICH
®

®
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(2) Signals
Symbol Signal Description
Main circuit power input terminals
Supply L1, L2 and L3 with the following power:
b I Servo amplifier| MR-J2-10A | MR-J2-100A | MR-J2-10A1
PR ower supply to 70A to 350A to 40A1
L1,12,L3 | Main circuit power supply | It oty 730vAC, s06orz L1-[2-L3 X
(Note) Single-phase 230VAC, 50/60Hz L1.L2 X X
Single-phase 100 to 120VAC, 50/60Hz X X L1eL2
Note: Cannot be used for combination with the servo motor HC-SF52.
Control circuit power input terminals
Supply L11 and L21 with the following power:
Servo amplifier MR-J2-10A MR-J2-10A1
L11, L21 | Control circuit power supply | |.POWer supply to 350A to 40A1
Single-phase 200 to 230VAC, 50/60Hz L11.L21 X
Single-phase 100 to 120VAC, 50/60Hz X L1121

L11 and L21 should be in phase with L1 and L2, respectively.

Regenerative brake option connection terminals

C and D are factory-connected.

P,C,D Regenerative brake option | When using the regenerative brake option, always remove
wiring from across P-D and connect the regenerative brake
option across P-C.

Servo motor power output terminals

U v, w Servo motor output Connect to the servo motor power supply terminals (U, V, W).
N - Do not connect.
Ground terminal
@ Protective earth (PE) Connect-this terminal to the protective earth (PE) terminals

of the servo motor and control box for grounding.

(3) How to use the control circuit terminal block (Phoenix Contact make)

1) Termination of the cables

Solid wire: After the sheath has been stripped, w
the cable can|be ,used as itis.-(Cable
H . 2
size: 0.2 to 2.5mm°) Approx. 10mm
Twisted wire: Use the cable after stripping the sheath and twisting the core. At this
time, take care to avoid a short caused by the loose wires of the
core and the adjacent pole. Do not solder the core as it may cause a
contact fault. (Cable size: 0.2 to 2.5mm?)
Alternatively, a bar terminal may be used to put the wires together.
(Phoenix Contact make)

—

Bar terminal for 1 cable Bar terminal for 2 cables
(Bar terminal ferrule with insulation sleeve) (Twin ferrule with insulation sleeve)

Cable Size Bar Terminal Type Crimping

[mm?] | AWG | For 1 cable For 2 cables Tool
Al0.25-6YE

0.25 | 24 | pjo.25-8YE x
Al0.5-6WH

05 20 | Al0.5-8wH ~

075 | 18 |A075-8GY | AFTWIN2X0.75-8GY

AI0.75-8GY | ALTWIN2 X0.75-10GY| criMPFOX-UDS
AIL-6RD  |A-TWIN2X1-8RD

AIL-8RD  |A-TWIN2X1-10RD
AIL5-6BK | AFTWIN2 X 1.5-88K
AIL5-8BK | AFTWIN2X15-12BK
A2.5-8BU |AIFTWIN2X2.5-108U
25 | 14 | p 5801000 | ALTWIN2 X2.5-13BU

1 18

15 16

3-4
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2) Connection
Insert the core of the cable into the opening and tighten the screw with a flat-blade
screwdriver so that the cable does not come off. (Tightening torque: 0.5 to 0.6N.m)
Before inserting the cable into the opening, make sure that the screw of the terminal
is fully loose.

When using a cable of 1.5mm2 or less, two cables may be inserted into one opening.

@Flat—blade screwdriver
<- Tip thickness 0.4 to 0.6mm )
* Overall width 2.5 to 3.5mm

To loosen.

Cable

Opening

Control_circuit terminal block
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3-1-2 Signal connectors

(1) Signal arrangement
All connectors are half-pitch connectors (Molex 52986-2011 or
equivalent).CN1A and CN1B signals change with the control mode. Refer to (2) in

this section.
CN1A CN1B
1 11 1 11
2 12 2 12
3 13 3 13
4 14 4 14
5 15 5 15
6 16 6 16
7 17 MITSUBISHI 7 17
3 18 MELSERVO-J2 3 18
9 19 9 19
10 20 v 10 20
‘.g. 2 ’
o o
=]
CN2 “] ﬂ] CN3
\ =] || (=] \
=] ]
1 11 K > L
2 LG 12 LG 2 LG 12 LG
LG 3 LG 13 RXD 3 TXD 13
4 LG 14 4 e 14 LG
5 15 MO1 5 MO2 15
6 16 6 G 16 LG
MD —=—MDRI—7 [ f ~ 7 17
8 18 *The’‘connector frames 8 18
MR P5 MRR are connected with the
9 19 PE terminal inside the 9 19
10 BAT 20 P5 servo amplifier. 10 20
P5 P5 P5

The connector pin-outs shown above are viewed from the cable connector

MEMORANDUM - : .
wiring section side.
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(2) CN1A and CN1B signal assignment

Pin assignment

. Signal Input/Output (Note 2) Symbols of I/O Signals in Control Modes
Connector |Pin No.
(Note 1) VO P PIS s SIT T TP
1 - LG LG LG LG LG LG
2 | NP NP/X X X X XINP
3 | PP PP/X X X X X /PP
4 - PISR | PISRIPISR |  PI5R P15R P15R P15R
5 0 Lz Lz Lz Lz Lz Lz
6 o LA LA LA LA LA LA
7 0 LB LB LB LB LB LB
(Note 8)8 | CR CRISP1 | (Note3)SP1 | SP1/SP1 | (Note3)SP1 | SP1/CR
9 - coMm coMm com coMm coMm coMm
10 - SG SG SG SG SG SG
CN1A 11 - oPC OPC/X X X X X IOPC
12 | NG NG/X X X X XING
13 | PG PG/X X X X XIPG
14 0 oP oP oP oP oP oP
15 o LZR LZR LZR LZR LZR LZR
16 0 LAR LAR LAR LAR LAR LAR
17 0 LBR LBR LBR LBR LBR LBR
Note s, 9 o INP INP/SA SA SAIX X X/INP
NoteJ. 9 ) RD RD RD RD RD RD
20 - SG SG SG sG sG sG
1 - LG LG LG LG LG LG
2 | X XIVGC Ve VCVEA VLA VLA/X
3 - VDD VDD VDD VDD VDD VDD
(Note 10) o DO bo1 Dpo1 Dpo1 Dpo1 DO1
(Note 8)5 | SON SON SON SON SON SON
(Note 7)6 o TLC TLC TLC TLCVLC VLC VLC/TLC
(Note 8)7 | X LoP SP2 LoP SsP2 LOP
(Note 8)8 | PC PC/STL | (Note4)ST1 | STIRS2 | (Noe4)RS2 | Rs2/PC
(Note 8)9 | L TUST2 | (Note5)ST2 | ST2/RS1 | (Note5RS1 | RSI/TL
oNLB 10 - SG SG SG SG SG SG
11 - P15R P15R P15R P15R P15R P15R
12 | TLA | TLATLANote6)| (Note§)X | (Note 6)TLAITC TC TCITLA
13 - coMm coMm coMm coMm coMm coMm
(Note 8) | RES RES RES RES RES RES
15 | EMG EMG EMG EMG EMG EMG
16 | LSP LSP LSP LSP/X X X/LSP
17 | LSN LSN LSN LSN/X X X/LSN
(Note 7) o ALM ALM ALM ALM ALM ALM
SN o 7Ps zsP 7sP zsp 7sP zsP
20 - SG SG SG SG SG SG
( For notes, refer to the next page.
3-7
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Note: 1. I: Input signal, O: Output signal, -: Others (e.g. power)

2. P: Position control mode, S: Speed control mode, T: Torque control
mode, P/S: Position/speed control change mode, S/T: Speed/torque
control change mode, T/P: Torque/position control change mode
Set parameter No. 45 to use CR.
Set parameter No. 47 to use PC.
Set parameter No. 48 to use TL.
By setting parameters No. 43 to 48 to make TL available, TLA can be used.
Set parameter No. 49 to use WNG and BWNG.
Set parameters No. 43 to 48 to change signals.
. Set parameter No. 49 to select alarm codes. (Refer to Chapter 8.)
10 The signal of CN1A-18 is always output.
11.Set parameter No. 1 to select MBR.

CoN>OA~®

(3) Symbols and signal names

Symbol Signal Name Symbol Signal Name
SON Servo on VLC Limiting speed
LSP Forward rotation stroke end RD Ready
LSN Reverse rotation stroke end ZSP Zero speed
CR Clear INP In position
SP1 Speed selection 1 SA Speed reached
SP2 Speed selection 2 ALM Trouble
PC Proportion control WNG > |/ Warning
ST1 Forward rotation start BWNG | Battery warning
ST2 Reverse rotation start OoP Encoder Z-phase pulse (open'collector)
TL Torque limit MBR Electromagnetic brake interlock
RES Reset Lz Encoder Z-phase pulse
EMG External emergency stop LZR (differentialline driver)
LOP Control change LA Encoder A-phase pulse
VC Analog speed command LAR (differential line driver)
VLA Analog speed limit LB Encoder B-phase pulse
TLA Analog torque limit LBR (differential line driver)
TC Analog torque command MO1 Analog Monitor output 1
RS1 Forward rotation selection MO2 Analog Monitor output 2
RS2 Reverse rotation selection VDD I/F internal power supply
PP Forward/reverse rotation pulse train COM | Digital I/F power supply input
NP OPC Open collector power input
PG SG Digital I/F common
NG P15R | DC15V power supply
TLC Limiting torque LS Co-ntrol common

SD Shield

3-8
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(4) Signal explanations
In the Control Mode field of the table
O : Denotes that the signal may be used in the initial setting status.
~\: Denotes that the signal may be used by setting the corresponding parameter among
parameters No. 1 and 43 to 49.
X Denotes that the signal cannot be used.

1) Input signals

Control
Connec- 1/0 Mode
Signal Symbolftor Pin Functions/Applications Division|(Note 2)
No. (Note 1)
S|T
Servo on SON | CN1B | Connect SON-SG to switch on the base circuit and make DI-1

5 the servo amplifier ready to operate (servo on).
Disconnect SON-SG to shut off the base circuit (servo off)
andcoast the servo motor. [ellelle)
Set [JJJ1 in parameter No. 41 to switch this signal on
(keep terminals connected) automatically in the servo
amplifier.

Reset RES | CN1B | Disconnect RES-SG for more than 50ms to reset the alarm. DI-1
14 During alarm resetting, the base circuit is shut off.
The following alarms cannot be reset:

Dis- Dis-

play Name play Name

A.11[Board error 1 A. 20|Encoder error 2 ololo
A. 12|Memory error 1 A. 25| Absolute position erase

A. 13| Clock error A. 30|Regenerative error

A. 15|Memory error 2 A. 37|Parameter error

A. 16|Encoder error 1 A.50|Overload 1

A. 17|Board error-2 A.51|Overload 2

A. 18|Board error 3

Also, the regenerative error (A. 30) and overload 1 (A. 50)
cannot be reset'until-the‘regenerative brake resistor and

power transistor are cooled to proper temperatures, respectively.
Connect RES-SG during operation to shut off the base circuit and
coast the servo motor to a stop.

Forward rotation LSP | CN1B | The forward and/or reverse rotation stroke end signal must DI-1
stroke end 16 be ON to run the servo motor. If the signal is switched off,
the servo motor will stop suddenly and servo-locked. By
setting (JJ[J1 in parameter No. 22, the servo motor will
come to a slow stop when the signal is switched off.
Relationships between signal status and operation are as

follows:
Operation
Across|Across
LSP-SG|LSN-SG | CCW | CW
direction|direction| Forward
rotation O|0|X
Reverse rotation LSN | CN1B Short | Short © © CcCw
stroke end 17 Open | Short X O
Short | Open O X J
Reverse rotation
Open | Open X X cw

Set parameter No. 41 as indicated below to switch on the signals
(keep terminals connected) automatically in the servo amplifier:

Parameter No. 41 Automatic ON
001 LSP
100 LSN

Note: 1. Refer to Section 3-1-4.
2. P: Position control mode, S: Speed control mode, T: Torque control mode

3-9
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Control
) Connec- ) o 110 Mode
Signal Symbol| oy pin Functions/Applications Division|(Note 2)
No. (Note 1) plslt
Torque limit TL | CN1B | Connect TL-SG to limit torque according to the voltage DI-1
9 level (max. torque: +8V) of analog torque limit (TLA).
Across TL-SG Torque Limit
Open Internal torque limit 1 (parameter No. 28)
Torque limit relationship I\i/r?wliltd torque OA X
Analog torque limit Analog torque
Short . S limi
< internal torque limit 1 imit
Analog torque limit Internal torque
> internal torque limit 1 limit 1
Forward rotation ST1 | CN1B | Used to start the servo motor in any of the following directions: DI-1
start 8
Across Across . . .
ST1-SG | sT2-sG Servo Motor Starting Direction
Open Open Stop (servo lock)
Short Open CCwW
Open Short CW. X|OX
Reverse rotation ST2 |CN1B
start 9 Short Short Stop (servo lock)
If both'ST1 and ST2 are switched on or off during operation,
the servo motor will be decelerated to a stop according to
the parameter No-, 12 setting andsenvo-locked. When the
analog speed command (VC) is 0V, starting the servo motor
will:not generate servo. lock torque.
Forward rotation RS1 | CN1B | Used to select any of the following servo motor torque DI-1
selection 9 generdtion 'directions:
Across RS1-SG| Across RS2-SG | Torque Generation Direction | Rotation Direction
Open Open No torque Stop
Reverse rotation RS2 |CN1B Forward rotation in driving X|x|O
selection 8 Short Open mode / reverse rotation in CCW
regenerative mode
Reverse rotation in driving
Open Short mode / forward rotation in cw
regenerative mode
Short Short No torque Stop

Note: 1. Refer to Section 3-1-4.
2. P: Position control mode, S: Speed control mode, T: Torque control
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Control
Connec- 110 Mode
Signal Symbol| tor Pin Speed Command Division|(Note 2)
No. (Note 1)
P|S|T
Speed selection 1 SP1 | CN1A | <Speed control mode> DI-1
8 Used to select the command speed for operation.
Across Across . . .
SP1-SG SP2-SG Functions/Applications
Open Open Analog speed command (VC)
Internal speed command 1
Short Open (parameter No. 8)
Internal speed command 2
Open Short (parameter No. 9)
Internal speed command 3
Short Short | (harameter No. 10)
<Torque control mode>
Used to select the limit speed for operation.
Across Across L
SP1-SG | SP2-SG Speed Limit
Open Open Analog speed limit (VLA)
Short Open Internal speed limit 1 (parameter No. 8)
Open Short Internal speed limit 2 (parameter No. 9) X010
Speed selection 2 SP2 | CN1B Short Short Internal speed limit 3 (parameter No. 10)

<Position/speed, speed/torque, torque/position control change mode>

As CN1B-7 acts, as a;control-change signal, the speed
selected when the speed-of torque control mode is selected
is as follows:

*; When speed-control'mode is selected

Across
SP1-SG Speed Command
Open Analog speed command (VC)
Short Internal' sSpeed command 1 (parameter No. 8)

« When torque control mode is selected

Across S
SP1-SG Speed Limit
Open Analog speed limit (VLA)
Short Internal speed limit 1 (parameter No. 8)

Note: 1. Refer to Section 3-1-4.
2. P: Position control mode, S: Speed control mode, T: Torque control mode

3-11
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Control
Connec- 110 Mode
Signal Symbol | tor Functions/Applications Division|(Note 2)

Pin No. (Note 1)
P[S|T

Proportion control PC | CN1B | Connect PC-SG to switch the speed amplifier from the DI-1
8 proportional integral type to the proportional type.

If the servo motor at a stop is rotated even one pulse due to
any external factor, it generates torque to compensate for a
position shift. When the servo motor shaft is to be locked
mechanically after positioning completion (stop), switching
on the proportion control signal (PC) upon positioning Oo|a|x
completion will suppress the unnecessary torque generated
to compensate for a position shift.

When the shaft is to be locked for a long time, switch on the
proportion control signal and torque control signal (TL) at
the same time to make the torque less than the rated by the
analog torque limit.

External EMG | CN1B | Disconnect EMG-SG to bring the servo motor to an DI-1
emergency stop 15 emergency stop state, in which the servo is switched off and
the dynamic brake is operated. O|0|0
Connect EMG-SG in the emergency stop state to reset that
state.

Clear CR | CN1A | Connect CR-SG to clear the position control counter on the DI-1
8 leading edge of the signal. The pulse width should be 10ms (@) VAY VAN
or more.

Control change LOP | CN1B | <Position/speed control change mode> DI-1
7 Used to select the control mode in the position/speed control
change mode.

Across LOP-SG

Control Mode

Open

Position

Short

Speed

<Speed/torque controlichange mode>
Used to select the control mode in the speed/torque control

change mode,

Across LOP-SG

Control Mode

Open

Speed

Short

Torque

<Torque/position control mode>

Used to select the control mode in the torque/position control

change mode.

Across LOP-SG

Control Mode

Open

Torque

Short

Position

Note: 1. Refer to Section 3-1-4.

2. P: Position control mode, S: Speed control mode, T: Torque control mode
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Control
Connec- 110 Mode
Signal Symbol| tor Functions/Applications Division|(Note 2)
Pin No. (Note 1)
PIS|T
Analog torque limit | TLA | CN1B Analog
12 To use this signal in the speed control input
NOTICE mode, set any of parameters No. 43 to
48 to make TL available.
When the analog torque limit (TLA) is valid, torque is limited (OJ VAN PS
in the full servo motor output torque range. Apply 0 to +10
VDC across TLA-LG. Connect the positive terminal of the
power supply to TLA. Maximum torque is generated at +10
V. (Refer to 1), (1) in Section 3-1-3.))
Analog torque TC | CN1B | Used to control torque in the full servo motor output torque | Analog
command 12 range. input
Apply -8 to +8VDC across TC-LG. Maximum torque is XA 1O
generated at +8V.
(Refer to 1), (1) in Section 3-1-3.)
Analog speed VC | CN1B | Apply -10 to +10VDC across VC-LG. Speed set in Analog
command 2 parameter No. 25 is provided at +10V. (Refer to 1), (2) in input
Section 3-1-3.) X0 X
Analog speed limit | VLA | CN1B | Apply/-10 to +10VDC across VLA-LG. Speed set in
2 parameter No. 25 is provided at +10V. (Refer to 1), (3) in Analog
Section 3:1-3.) input || |©
Forward rotation PP | CN1A | Used to enter a command pulse train. DI-2
pulse train 3 *_In the open collector system (max. input frequency
Reverse rotation NP | CN1A 200kpps):
pulse train 2 Forward rotation pulse train across PP-SG
PG | CN1A Reverse rotation’ pulse train across NP-SG
13 « In the differential receiver system (max. input frequency O|X|X
NG | CN1A 400kpps):
12 Forward rotation pulse train across PG-PP
Reverse rotation pulse train across NG-NP
The command pulse train form can be changed using
parameter No. 21.

Note: 1. Refer to Section 3-1-4.

2. P: Position control mode, S: Speed control mode, T: Torque control mode

Downloaded from www.Manualslib.com manuals search engine

3- 13



http://www.manualslib.com/

3.WIRING

2) Output signals

Control
Connec- 110 Mode
Signal Symbol | tor Functions/Applications Division|(Note 2)
Pin No. (Note 1) plslt
Trouble ALM | CN1B | ALM-SG are disconnected when power is switched off or the| DO-1
18 protective circuit is activated to shut off the base circuit.
Without alarm, ALM-SG are connected within 1 second after ololo
power on. Connect the regenerative brake option or the like
with a temperature detector to make up a protective circuit.
Ready RD |[CN1A | RD-SG are connected when the servo is switched on and DO-1
19 the servo amplifier is ready to operate. 0|00
In position INP | CN1A | INP-SG are connected when the number of droop pulses is DO-1
18 in the preset in-position range. The in-position range can be
changed using parameter No. 5. Ol x|x
When the in-position range is increased, INP-SG may be
kept connected during low-speed rotation.
Speed reached SA | CN1A | SA-SG are connected when the servo motor speed has DO-1
18 nearly reached the preset speed. When the preset speed is X O] x
50r/min or less, SA-SG are kept connected.
Limiting speed VLC | CN1B | VLC-SG are connected when speed reaches the value set DO-1
6 to any of the-internal speed-limits 1:.to 3 (parameters No. 8
to 10) or the analog speed limit (VLA) in the torque control x| x10
mode. They are'disconnected when the servo-on signal
(SON) switchesloff.
Zero speed ZSP | CN1B | ZSP-SGilare connécted when/the sefvo motor speed is zero | DO-1
19 speed (50r/min) or less. Zero speed can be changed using ololo
parameter, No. 24.
Limiting torque TLC |[CN1B | TLC-SG are connected when the torque generated reaches DO-1
6 the Value set.to thelinternal torque limit 1 (parameter No. 28)
or analog torque limit (TLA). They are disconnected when the O|O|x
servo-on.signal (SON) switches off.
Electromagnetic MBR (CNIB) DO-1
brake interlock 19 Set JO100 in parameter No. 1 to use this
NOTICE parameter. Note that ZSP will be made
unavailable.
VAN VAN VAN
In the servo-off or alarm status, MBR-SG are disconnected.
When an alarm occurs, they are disconnected at zero speed
or less, independently of the base circuit status.
Warning WNG - DO-1
Set JJ1[in parameter No. 49 to use
NOTICE this signal.
VAN VAN VAN
When warning has occurred, WNG-SG are connected.
When there is no warning, WNG-SG are disconnected within
1 second after power-on.

Note: 1. Refer to Section 3-1-4.
2. P: Position control mode, S: Speed control mode, T: Torque control mode
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Note: 0: Each pin and SG are disconnected (OFF).
1: Each pin and SG are connected (ON)

Control
Connec- 1/10 Mode
Signal Symbol| tor Functions/Applications Division|(Note 2)
Pin No. (Note 1)
P|S|T
Battery warning BWNG - DO-1
Set 0100 in parameter No. 49 to use
NOTICE this signal.
VAN VAN WAN
BWNG-SG are connected when battery cable breakage
warning (A. 92) or battery warning (A. 9F) has occurred.
When there is no battery warning, BWNG-SG are
disconnected within 1 second after power-on.
Alarm code CN1A DO-1
19 To use this signal, set [JC1C]1 in parameter
cnia || NOTICE g 4.
18
CN1B
19 This signal is output when an alarm occurs. When there is
no alarm, respective ordinary signals (RD, INP, SA, ZSP)
are output.
Alarm codes and alarm names are listed below:
(Note) Alarm Code
Alarm
CN1B | CN1A | CN1A | .. Name
) . . Display
19 Pin ;| 18 Pin-|- 19 Pin
8888 | Watchdog
A.11 ||/Board error 1
A. 12 | Memory error 1
A. 13 | Clock error
0 0 0 A. 15 | Memory error 2
A7 ‘| “Board error 2
A. 18 | Board error 3 Alala
A. 37 | Parameter error
A. 8E | RS-232C error
A. 30 | Regenerative error
0 0 1
A. 33 | Overvoltage
0 1 0 A. 10 | Undervoltage
A. 46 | Motor overheat
0 1 1 A. 50 | Overload 1
A.51 | Overload 2
1 0 0 A. 24 | Motor output ground fault
A. 32 | Acceleration
A. 31 | Overspeed
1 0 1 A. 35 | Command pulse frequency alarm
A. 52 | Error excessive
A. 16 | Encoder error 1
1 1 0 A. 20 | Encoder error 2
A. 25 | Absolute position erase

Note: 1. Refer to Section 3-1-4.

2. P: Position control mode, S: Speed control mode, T: Torque control mode
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Control
Connec- 110 Mode
Signal Symbol | tor Functions/Applications Division|(Note 2)
Pin No. (Note 1) plslt
Encoder Z-phase OP | CN1A | Outputs the zero-point signal of the encoder. One pulse is DO-2
pulse 14 output per servo motor revolution. OP and LG are connected
(Open collector) when the zero-point position is reached. ( Negative logic) ololo
The maximum pulse width is about 800pus. For zeroing
using this pulse, set the creep speed to 100r/min. or less.
Encoder A-phase LA | CN1A | Outputs pulses per servo motor revolution set in parameter | DO-2
pulse 6 No. 27 in the differential line driver system. The encoder
(Differential line LAR | CN1A | B-phase pulse lags the encoder A-phase pulse by a phase
driver) 16 angle of /2.
O|0|0
Encoder B-phase LB | CN1A
pulse 7
(Differential line LBR | CN1A
driver) 17
Encoder Z-phase LZ |CN1A | The same signal as OP is output in the differential line DO-2
pulse 5 driver system.
(Differential line LZR |CN1A o000
driver) 15
Analog Monitor MO1 | CN3 | Data specified for CH1 in parameter No. 17 is output to Analog
output 1 4 across MO1-LG in analog form: output 0|0]O
Analog Monitor MO2 | CN3 | Data specified for CH2 in parameter No. 17 is output to Analog
output 2 14 across:MO2-LGin analog form. output 0|0|0

Note: 1. Refer to Section 3-1-4.
2. P: Position control mode, S: Speed control mode, T: Torque control mode
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3) Power supply

Control
Connec- 110 | Mode
Signal Symbol| tor Functions/Applications Division|(Note 2)
Pin No. (Note 1)
P|S|T
I/F internal power VDD | CN1B | Used to output 24VDC for input interface.
supply 3 Connect with COM to use this power supply. ololo
Permissible current: 80mA
Digital I/F power COM | CN1A | Used to input 24VDC for input interface.
supply input 9 Connect the positive terminal of the 24VDC external power
CN1B | supply. O|0|0
13 Connect with VDD to use the internal power supply.
24VDC+10%
Open collector OPC | CN1A | When inputting a pulse train in the open collector system, ololo
power input 11 supply this terminal with the positive (+) power of 24VDC.
Digital I/F common SG | CN1A | Common terminal for VDD and COM. Pins are connected
10 internally.
20 Separated from LG.
CN1B ololo
10
20
DC15V power P15R | CN1A | Used to output 15VDC. Available as power for TC, TLA, VC,
supply 4 VLA.
CN1B | Permissible current] 30mA O|0|0
11
Control common LG | CN1A| Common terminal for TLA, TC, VC, VLA, FPA, FPB, OP,
1 MQ1,-MO2 and, P15R:
CN1iB Pins are connected internally:
1
CN3
O|0|0
5
11
13
15
Shield SD | Plate | Connect the external conductor of the shield cable. O|0|0

Note: 1. Refer to Section 3-1-4.
2. P: Position control mode, S: Speed control mode, T: Torque control mode
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3-1-3 Detailed information on I/O signals

(1) Position control mode
1) Torque limit
a. Torque limit and generated torque
By setting parameter No. 28 (internal torque limit 1), torque is always limited to the maxi-
mum value during operation. A relationship between limit value and servo motor-gener-
ated torque is shown in Fig. 3-1.
A relationship between the applied voltage of the analog torque limit (TLA) and the torque
limit value of the servo motor is shown in Fig. 3-2. Generated torque limit values will vary
about 5% relative to the voltage depending on products.
At the voltage of less than 0.05V, generated torqgue may vary as it may not be limited
sufficiently. Therefore, use this function at the
voltage of 0.05V or more.

Max. torque 100
_{
o
@) o
@ c
> [0}
@ =
8 3
@ 54 5%
o <
- S
5] c
Qo @
c —_
® X
0 ki
0 100 0/0.05 10
Torque limit value [%)] TLA applied voltage [V]
Fig. 3-1 Torque'Limit Valuevs. Fig. 3-2 TLA Applied Voltage vs.
Generated Torque Torque Limit Value

b. Connection diagram
Connect as shown in Fig. 3-3.
Servo amplifier

,—o\o —— T
I SG
P15R
1kQ
2kQ TLA
LG
Japan Resistor K_
RRS10 or equivalent SD

Fig. 3-3 Connection Example

3- 18
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c. Torque limit signal (TL) and valid torque limit
Use the torque limit signal (TL) to select the torque limit made valid by internal torque limit
1 or analog torque limit (TLA) as indicated in Table 3-1:

Table 3-1 TL and Valid Torque Limit Value

Across TL-SG Valid Torque Limit Value

Open Internal torque limit 1 (parameter No. 28)

Analog torque limit (TLA) if analog torque
limit (TLA) < internal

Short torque limit linternal torque limit 1 (TL1) if analog
torque limit (TLA) > internal torque limit 1

d. Limiting torque (TLC)
TLC-SG are connected when the torque generated by the servo motor reaches the torque
set to internal torque limit 1 or analog torque limit.

2) In position (INP)
PF-SG are connected when the number of droop pulses in the deviation counter falls within
the preset in-position range (parameter No. 5). When the in-position range setting is large,
PF-SG may remain connected during low-speed operation.

ON
Servo on (SON)
OFF

Alarm Yes
No
Droop pulses :
[
ON
| iti INP
n position (INP) OFF

3) Ready (RD)

ON
Servo on (SON) OFF

1 1
1 1
1 1
Yes
Alarm No i |
| |80msorless| |10ms or less _||10ms orless
ON

Ready (RD) OFF

3- 19
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4) Pulse train input
Encoder pulses can be input in any of three different forms and are available in positive or
negative logic. Use parameter No. 21 to set the command pulse train form.
The arrow 47 or [} inthe following table indicates the timing of importing the pulse train.

Pulse Train Form For Forward Rotation | For Reverse Rotation | Parameter No. 21
Forward rotation PP
pulse train
Reverse rotation 0010
pulse train NP ieipipin
L
S PP W
°
"'2’ Pulse train + sign 0011
T
o NP L | H
[0}
zZ
A0 e 1 e I O I
A—phase pulse train
B—phase pulse train 0012
w— L L
) ppt LFLFLSI
Forward rotation
pulse train 0000
NP RN
2
S i I e N O Y ) EVANSTSES Y 5 N N
o PP
2 | Pulse train + sign 0001
= NP | i
= H
o
o
0 I e I e N O

A—phase pulse train

B—phase pulse train 0002

A I e e O I O

3- 20
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a. Open collector system

Servo amplifier

£
E

The explanation assumes that the input waveform has been set to the negative logic and
forward and reverse rotation pulse trains (parameter No.21 has been set to 0010). The
waveforms in the table on the preceding page are voltage waveforms of PP and NP based
on SG. Their relationships with transistor ON/OFF are as follows:

Forward rotation pulse train __oFg©Vjorfiy 9 (0F)
(transistor)
Reverse rotation pulse train
(transistor)

(OFF) (ON) [OFF)gy (ON) [(OFFigy (ON)

b. Differential line driver system

Servo amplifier

RO e

The explanation assumes that the input waveform has been set to the negative logic and
forward and reverse rotation pulse trains (parameter No.21 has been set to 0010). In the
differential line driver system, the waveforms in the table on the preceding page are as
follows. The waveforms of PP, PG, NP and NG are waveforms based on the ground of the
differential line driver.

Forward rotation

pulse train
AI{PP I
PG
Reverse rotation

pulse train

NP LI L
AI{NG I O

3-21
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(2) Speed control model

1) Speed setting

a. Speed command and speed

The servo motor is run at the speeds set in parameters No. 8 to 10 (internal speed com-
mands 1 to 3) or at the speed set in the applied voltage of the analog speed command
(VC). A relationship between the analog speed command (VC) applied voltage and the
servo motor speed is shown in Fig. 3-4. The rotation directions determined by the forward
rotation start signal (ST1) and reverse rotation start signal (ST2) are indicated in Table 3-

2.

CW di

Speed

[r/min]
-10

Rated speed [r/min]

CCW direction

rection

0

+10

VC applied voltage [V]

Rated speed

Forward
rotation
ccw

ﬁ

Fig. 3-4 VC Applied Voltage vs. Speed (ST1= ON) E?Zﬁgsnecw
Table 3-2 ST1/ST2 and Rotation Directions
Across | Across Rotation Direction
$T1-5G | ST2-5G Analog speed command (VC) Internal speed
+-polarity oV - polarity ,; [commands 1 to 3
Stop Stop Stop Stop
Open Open (Servo lock) | (Servo lock)- | (Servo lock) | (Servo lock)
Short Open CCw Stop Ccw CCw
Open Short CW (No.servo_lock) CCW CcW
Short Short (Ser?/t(;)f)ock) (Ser?/tc?llaock) (Ser?/t)of)ock) (Ser?/t;)?ock)

b. Connection diagram

Generally connect as shown in Fig. 3-5. When a precision speed command is required,
connect as shown in Fig. 3-6. In this case, the temperature fluctuation of the command
voltage is £0.002%/°C. Note that as the maximum value of the command voltage is approx.

+6V, adjust the maximum value with parameter No. 25.

Servo amplifier

—O0 ~0—— sP1
o o sP2
1 SG
C3— 2 1p1sR
1kQ
2kQ | [« VvC
LG
Japan Resistor 'L
RRS10 or equivalent SD

Fig. 3-5 Connection Example 1
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172w
860kQ

NEC
1SZ52 or
equivalent

2kQ

Servo amplifier

vC
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c. Speed selection 1 (SP1)/speed selection 2 (SP2) and speed command values
Use speed selection 1 (SP1) and speed selection 2 (SP2) to select the speed from among
those set to the internal speed commands 1 to 3 and set to the analog speed command
(VC) as indicated in Table 3-3.
When the speed is changed during rotation, it is increased or decreased according to the
value set in parameter No. 11 or 12.

When the internal speed commands 1 to 3 are used to command the speed, the speed
does not vary with the ambient temperature.

Table 3-3 SP1/SP2 and Speed Command Values

Across SP1-SG|Across SP2-SG Speed Command Value
Open Open Analog speed command (VC)
Short Open Internal speed command 1 (parameter No. 8)
Open Short Internal speed command 2 (parameter No. 9)
Short Short Internal speed command 3 (parameter No. 10)

2) Speed reached (SA)

SA-SG are connected when the servo motor speed has nearly reached the speed set to any
of the internal speed commands 1 to 3 or to the analog speed command.

Internal speed
Internal speed command 2

Preset speed selection :
command 1 - !

ON T

I
|

Start(ST1+ST2)  pf | I
|

l
Servo motor speed :
I
1

ON
Speed reached (SA) OFFQ |_| |—

3) Torque limit
Same as in 1), (1) in this section. To use the analog torque limit (TLA), set any of parameters

No. 43 to 48 to make the torque limit (TL) available.

3- 23
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(3) Torque control mode
1) Torque control
a. Torque command and generated torque

A relationship between the applied voltage of the analog torque command (TC) and the
torque generated by the servo motor is shown in Fig. 3-7. Generated torque limit values
will vary about 5% relative to the voltage depending on products.

Generated torque may vary at the voltage of -0.05V to +0.05V. Table 3-4 shows the torque
generation directions determined by the forward rotation selection (RS1) and reverse ro-
tation selection (RS2) when the analog torque command (TC) is used.

CCW direction
Max. torque fe------------; :
(Note)
Torque i CCW direction
8 -0.05 [73¥
: if005  *8 Forward
TC applied voltage [V] rotation
d ------ Max. torque (Note) ‘>)
CW direction Reverse
rotation

Note: Set using parameter No. 26.

Fig. 3-7 Torque Control Level (RS1=0ON)

Table 3-4 Torque Generation Directions

Rotation Direction
Across Across
Analog torque command (TC
RS1-SG | RS2-SG il (Tc)
+ polarity ov — polarity
Open Open No torque No torque
Short Open CCW (forward rotation in driving mode/ CW-(reverse rotation in driving mode/
or P reverse rotation in regenerative mode) forward rotation in regenerative mode)
No torque
Open Short CW (reverse rotation in driving mode/ CCW (forward rotation in driving mode/
p forward rotation in,regenerative mode) reverse rotation in regenerative mode)
Short Short No torque No torque

b. Connection diagram
Connect as shown in Fig. 3-8.

Servo amplifier

—O0 —~0—— Rs1
o —o0——— RS2
- SG
TC
3.4

v LG

-8V to +8V
k SD

Fig. 3-8 Connection Example

3- 24
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c. Analog torque command offset
Using parameter No. 30, the offset voltage of -999 to 999mV can be added to the TC
applied voltage as shown in Fig. 3-9.

Max. torque
(]
3
=)
IS
e]
2
o
% ™~ Parameter No. 30 offset range
o -999~+999mV
0 +8
TC applied voltage [V]

Fig. 3-9 Analog Torque Command Offset Range

2) Torque limit
By setting parameter No. 28 (internal torque limit 1), torque is always limited to the maxi-
mum value during operation. A relationship between limit value and servo motor-generated
torque is as in 1), (1) in this section. Note that the analog torque limit (TLA) is unavailable.
3) Speed limit
a. Speed limit value and speed
The speed is limited to the values set in parameters No. 8 to 10 (internal speed limits 1 to
3) or the value setlin the applied-voltage of the analog speed limit (VLA). A relationship
between the analog speed limit (VLA) applied voltage and the servo motor speed is shown
in Fig. 3-10. The limit directions Jdetermined by the forward rotation selection (RS1) and
reverse rotation selection (RS2) are indicated in Table 3-5.

Rated speed

o
o) AL LWL
Q

]

. CCW direction
(r/min)

-10

: 0 +10 Forward

CW direction | VLA applied voltage [V rotation ’ 3
: \
onenninnas Rated speed

Fig. 3-10 VLA Applied Voltage vs. Speed (RS1= ON) Revefse

rotation

Table 3-5 RS1/RS2 and Speed Limit Directions

Speed Limit Direction

Across | Across s
RS1-SG | RS2-SG Analog‘speed limit (V‘LA) Internal speed
+ polarity - polarity |commands 1to 3
Short Open CCW CwW CCwW
Open Short Cw CCw cw
3- 25
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b. Connection diagram
Generally connect as shown in Fig. 3-11. When a precision speed command is required,
connect as shown in Fig. 3-12. In this case, the temperature fluctuation of the command
voltage is £0.002%/°C. Note that as the maximum value of the command voltage is approx.
+6V, adjust the maximum value using parameter No. 25.

Servo amplifier

—O —~O0—— SP1
O SP2 12w
860kQ
1 SG Servo amplifier
Lt P15R 15v | NEC
1kQ 18252 or = A
2kQ VLA equivalent|  2KQ
LG 4 LG
Japan Resistor Japan Resistor
RRS10 or equivalent K SD RRP510 or equivale} SD
Fig. 3-11 Connection Example 1 Fig. 3-12 Connection Example 2

c. Speed selection 1 (SP1)/speed selection 2.(SP2)-and speed command values
Use speed selection 1 (SP1) and speed selection 2 (SP2) to select the speed from among
those set to the internal'speed cammands |1 to 3 and set/to the analog speed limit (VLA)
as indicated in Table 3-6.

When the internal speed 'commands'? to‘3"are’used to command the speed, the speed
does not vary with the ambient temperature.

Table 3-6 SP1/SP2 and Speed Command Values

Across SP1-SG | Across SP2-SG Speed Command Value
Open Open Analog speed limit (VLA)
Short Open Internal speed limit 1 (parameter No. 8)
Open Short Internal speed limit 2 (parameter No. 9)
Short Short Internal speed limit 3 (parameter No. 10)

d. Limiting speed (VLC)
VLC-SG are connected when the servo motor speed reaches the limit speed set to any of
the internal speed limits 1 to 3 or analog speed limit.

3- 26
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(4) Position/speed control change mode
SetJJ[J1 in parameter No. 0 to switch to the position/speed control change mode. This func-
tion is not available in the absolute position detection system.
1) Control change (LOP)
Use control change (LOP) to switch between the position control mode and the speed con-
trol mode from an external contact. Relationships between LOP-SG status and control modes
are indicated in Table 3-7.

Table 3-7 Control Selection
Across LOP-SG Servo Control Mode

Open Position control mode

Short Speed control mode

The control mode may be changed in the zero-speed status. Before changing control to the
other mode, make sure that the zero speed signal (ZSP) is on. To ensure safety, change
control after the servo motor has stopped. When position control is changed to speed con-
trol, droop pulses are reset. If the signal has been switched on-off at the speed higher than
the zero speed and the speed is then reduced to the zero speed or less, the control mode
cannot be changed. A change timing chart is shown in Fig. 3-13.

Position'control mode ISpeed control mode, Position control mode

Servo motor speed Zero speed

level \

ON
Zero speed (ZSP) ! !
OFF ' '

R

(Note) ; (Note):L o

ON
Control change (LOP) OFF

Note: When ZSP is not on, control cannot be changed if LOP is switched
on-off. If ZSP switches on after that, control cannot not be changed.

Fig. 3-13 P/S Change Timing Chart

2) Torque limit in position control mode
As in 1), (1) in this section.
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3) Speed setting in speed control mode

a. Speed command and speed
The servo motor is run at the speed set in parameter No. 8 (internal speed command 1) or
at the speed set in the applied voltage of the analog speed command (VC). A relationship
between analog speed command (VC) applied voltage and servo motor speed and the
rotation directions determined by the forward rotation start signal (ST1) and reverse rota-
tion start signal (ST2) are as in 1)a, (2) in this section.

b. Connection diagram
Generally connect as shown in Fig. 3-14. When a precision speed command is required,
refer to 1)b, (2) in this section.

Servo amplifier

,—o\c""' SP1
7 SG
2 {p1sR
1kQ
2kQ vC
LG

Japan Resistor K
RRS10 or equivalent SD

Fig. 3-14 Connection Example

c. Speed selection 1 (SP1)and speed command value
Use speed selection 1 (SP1) to select between the speed set to the internal speed com-
mand 1 and the speed set toithe analog speed-command (VC) as indicated in Table 3-8.
When the speed is changed during rotation, it is increased or decreased according to the
value set in parameter No./11'or 12.
When the internal speed command 1 is used to command the speed, the speed does not
vary with the ambient temperature.

Table 3-8 SP1 and Speed Command Value

Across SP1-SG Speed Command Value
Open Analog speed command (VC)
Short Internal speed command 1 (parameter No. 8)

d. Speed reached (SA)
As in 2), (2) in this section.

4) Torque limit in torque control mode
As in 2), (3) in this section.
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(5) Speed/torque control change mode
SetJ[J[J3 in parameter No. O to switch to the speed/torque control change mode.
1) Control change (LOP)
Use control change (LOP) to switch between the speed control mode and the torque control
mode from an external contact. Relationships between LOP-SG status and control modes
are indicated in Table 3-9.

Table 3-9 Control Selection
Across LOP-SG | Servo Control Mode

Open Speed control mode

Short Torque control mode

The control mode may be changed at any time. A change timing chart is shown in Fig. 3-15.

Speed control mode ITorque control modeI Speed control mode

Servo motor speed

(Note)

10V __1Loadtorque
Analog torque

command (TC) 0

Forward rot‘F\tion in driving mode

ON
Control change (LOP) OFF4,—\—

Note: When; the start'signal (ST1/ST2) is switched off as soon as the
mode is changed to speed control, the servo motor comes to a stop
according to the deceleration time constant.

Fig. 3-15 S/T Change Timing Chart

2) Speed setting in speed control mode
As in 1)a, (2) in this section.

3) Torque limit in speed control mode
As in 1), (1) in this section.
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4) Speed limit in torque control mode
a. Speed limit value and speed
The speed is limited to the limit value set in parameter No. 8 (internal speed limit 1) or the
value set in the applied voltage of the
analog speed limit (VLA). A relationship between the analog speed limit (VLA) applied
voltage and the servo motor speed is as in 3)a, (3) in this section.
b. Connection diagram

Generally connect as shown in Fig. 3-16. When a precision speed command is required,
refer to 3b, (3) in this section.

Servo amplifier

,—o\o""' SP1
:I SG
— 2 1p15R
1kQ

2kQ VLA
LG

Japan Resistor
RRS10 or equivalent K SD

Fig. 3-16 Connection Example

c. Speed selection 1 (SP1) and speed limit value
Use speed selection 1 (SP1) to select between the speed set to the internal speed limit 1
and the speed set to the analog speed limit (VLA) as indicated in Table 3-10.

When the internal speedilimit 1 is usedto"cCemmand the speed, the speed does not vary
with the ambient temperature.

Table 3-10 SP1 and Speed Limit Value

Across SP1-SG Speed Command Value
Open Analog speed limit (VLA)
Short Internal speed limit 1 (parameter No. 8)

d. Limiting speed (VLC)
As in 3)d, (3) in this section.

5) Torque control in torque control mode
As in 1), (3) in this section.

6) Torque limit in torque control mode
As in 2), (3) in this section.
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(6) Torgue/position control change mode
SetJJ5 in parameter No. 0 to switch to the torque/position control change mode. This func-
tion is not available for the absolute position detection system.
1) Control change (LOP)
Use control change (LOP) to switch between the torque control mode and the position con-
trol mode from an external contact. Relationships between LOP-SG status and control modes
are indicated in Table 3-11.

Table 3-11 Control Selection
Across LOP-SG | Servo Control Mode

Open Torque control mode

Short Position control mode

The control mode may be changed in the zero-speed status. Before changing control to the
other mode, make sure that the zero speed signal (ZSP) is on. To ensure safety, droop pulses
are reset when the mode is changed after the servo motor has stopped. If the signal has
been switched on-off at the speed higher than the zero speed and the speed is then reduced
to the zero speed or less, the control mode cannot be changed. A change timing chart is
shown in Fig. 3-17.

Servo motor speed Zero speed
level Dy /}\
SNZINA
10V .

I
=1

Analog torque ! X
command | (TILA) ! X
=

m

ov
ON
z d (zsP | '
ero speed ( ) OFF I I
ON
Control change (LOP) T

Fig. 3-17 T/P Change Timing Chart

2) Speed limit in torque control mode
As in 4), (5) in this section.

3) Torque control in torque control mode
As in 1), (3) in this section.

4) Torque limit in torque control mode
As in 2), (3) in this section.

5) Torque limit in position control mode
As in 1), (1) in this section.
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3-1-4 Interfaces
The details of the interfaces (refer to I/O Division in the table) to the signals indicated in Section 3-
1-2 (2) are given below. Refer to the following and connect the interfaces with the external equip-
ment.
(1) Digital input interface DI-1

Give a signal with a relay or open collector transistor.

Source input is also possible. Refer to (7) in this section.

For use of internal power supply For use of external power supply
Servo amplifier Servo amplifier
24VDC
24VDC
R: Approx. 4.7kQ R: Approx. 4.7kQ
coMm pp 200mA (I)r more | ~m pp
l
(Note)
For a transistor
SON, etc. SON, etc.

Approx. 5SmA  +«—

l [T (L [T
Switch Switch
TR SG SG

V CES=1.0V I l

| CEO =100pA

-—

Note: This also applies to the use of the external-power supply.

(2) Digital output interface DO-1
A lamp, relay or photocoupler can-be driven.-Provide a diode (D) for an inductive load, or an
inrush current suppressing resistor (R) for a lamp load. (Permissible current: 40mA or less,
inrush current: 100mA or less)
1) Inductive load

For use of internal power supply For use of external power supply

If the diode is not
connected as shown,
the servo amplifier
will be damaged.

If the diode is not
connected as shown,
the servo amplifier

Servo amplifier will be damaged.

Servo amplifier

24VDC
VDD

COM COM

Load Load—257vDC or

'y x
ALM, etc. I <|> ALM, etc. 5 <|> less

SG SG
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2) Lamp load

For use of internal power supply For use of external power supply

Servo amplifier

Servo amplifier

24VDC
VDD
COM COM
R R
—_27VDC or
ALM, etc. ALM, etc. less
SG

(3) Pulse train input interface DI-2

1) Open collector system
e Interface example

For use of intérnal power supply Foruse of external power supply

Servo amplifier

Servo-amplifier

VDD
(Note) opc' ! :Max. input pulse OPC Max. input pulse
frequency 200kpps frequency 200kpps
About:-1.2kQ About. 1.2kQ
L _|24vDC ]
g ~ | PP(NPY T g ~ | PP(NP) =
P P About. 10mA P P About. 10mA
L i1 ] sG L i) s6

o QSD \ e s J

Note: COM of CN1A and COM of CN1B are connected
in the servo amplifier. When connecting VDD and
OPC, VDD and COM may be connected at CN1A,
and OPC and COM connected at CN1B.

e Conditions of the input pulse

tc | tHL tLH=tHL<0.2ps
tc>2us
0.9 tF>3us
0.1 ]
tc tLH
tF

U
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2) Differential line driver system

e Interface example e Conditions of the input pulse
Servo amplifier
Max. input pulse tc || tHL :I5>H1=;I;|L<O.1us
frequency 400kpps 0.0 tF>3ps
Am26LS31 Approx. 100Q 01 I
e | PGING) U
' [ L tc || tLH
[ L A tF
: PP(NP)

(4) Encoder pulse output DO-2
1) Open collector system
e Interface example
Max. output current: 35mA

Servo amplifier Servo amplifier 5 to 24VDC

SR ap s

Photocoupler

2) Differential line driver system
e Interface example
Max. output current: 35mA

Servo amplifier Servo amplifier
Am26LS$32-or equivalent LA )
P (LB, LZ R 1;2_k|Q High-speed photocoupler
H T —J
i 150Q [h L 2N E]:)—
LAR rCo—
(LBR, LZR) (LBR, LZR)
N -
sSD SD
e Output signal waveform
Servo motor CCW rotation
R N 1 I
wr— UL
T
O
e i A I
w2 |
LZ
LZR
Off | | 400ps or more
op LZ signal varies +3/8T on its leading edge.
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(5) Analog input

Input impedance
10~12kQ

Servo amplifier

+15VDC
P15R T

VC, etc.:'_@

Approx. 10kQ

Upper limit :

setting 1kQ

2kQ

]
| I

(7) Source input interface

(6) Analog output

Output 10V
Max. 1mA

Servo amplifier

MO1
(MO2

-—

LG

Reading in
one or both
directions

1mA meter

-

SD

When using the input interface of source type, all DI-1 input signals are of source type.

Source output cannot be provided.

For use of internal power supply

For use of external power supply

Servo.amplifier

SG

R: Approx: 4:7kQ

(Note)
For a transistor

Approx. 5SmA —»

TE

V CES=1.0V
| CEO=100pA

Servo amplifier

SG

24VDC 1
200MmA or/'more: coM

R: Approx. 4.7kQ

Switch

SON, etc.

b
el

Note: This also applies to the use of the external power supply.
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3-2 Connection of Servo Amplifier and Servo Motor

3-2-1 Connection instructions

@ WARNING iﬂiu;ichhe connections of the power supply terminals to prevent an elec-

1. Connect the wires to the correct phase terminals (U, V, W) of the servo
amplifier and servo motor. Otherwise, the servo motor will operate
/\ cauTioN improperly.
2. Do not connect AC power supply directly to the servo motor. Other-
wise, a fault may occur.

(1) Wind an insulation tape around the connection several times.For the EN Standard-compliant
model, connect via a fixed terminal block.

Servo amplifier side _

|

Wind insulation tape three or four times.

Servo motor side

(2) For grounding, connect the earth cable'of the 'servo-motor to the Control box
protective earth (PE) terminal,of the servo amplifier-and connect

the ground cable of the servo ‘amplifier to'the earth via the pro- B Servo motor
tective earth of the control box. Servo amplifier

(3) Supply exclusive 24VDC power to the brake lead of the servo 000 [
motor with electromagnetic brake. PE terminal | | @ J &)
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3-2-2 Connection diagram

The following table lists wiring methods according to the servo motor types. Use
the connection diagram which conforms to the servo motor used. For cables
required for wiring, refer to Section 6-2-1.

For encoder cable connection, refer to Section 6-1-2.

Servo Motor Connection Diagram
Servo amplifier Servo motor
U (Red)
V) N
V (White)
\ Motor
w Ww(Black)
o) (Green)(D
o) (Note 1) (Note 3)
HC-MF053 (B) (-UE) to | 24vDC_B1
73(8) (-UB) I (Note 2)
HA-FF053 (B) to 63 (B) LO =
HC-UF13 (B) to 73 (B) Lo—o*o—%iBZ jmgggg{ic
EMG brake
To be shut off when servo on
signal switches off or by alam
signal
CN2 [
Encorder cable Encorder

Note: 1. 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.
2. This circuit applies to the servo motor with electromagnetic brake.
3. For the HA-FF series, connect-the ground cable to the earth terminal of the servo motor.

brake

Servo amplifier Servo motor
u U
w w| |
@ @
(Note-1)
HA-FF053 (B)-UE to @ -
63 (B)-UE B 24VDC
HC-SF121 (B) to 301 (B) ‘ B1 (Note 2)
HC-SF202 (B) 352 (B) L J— Electro-
HC-SF203 (B)* 353 (B) EMGO—O/ B2 magnetic
®)

HC-UF202
To be shut off when servo on

signal switches off or by alam

o] e | 1)

Encorder cable Encorder
Note: 1. 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.
2. This circuit applies to the servo motor with electromagnetic brake.

Servo amplifier Servo motor

O = <|c

(Note 1)

= 24VDC
HC-SF52 (B) to 152 (B) \ Bl (Note 2)
HC-RF103 (B) to 203 (B) = oot
HC-UF72 (B) + 152 (8) oo 82| Hmagnetic
EMG / bra%e

To be shut off when servo on

signal switches off or by alam
o [] — D

Encorder

® ®=s< c

Encorder cable
Note: 1. 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.
2. This circuit applies to the servo motor with electromagnetic brake.
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3-2-3 1/0 terminals
(1) HC-MF(-UE) series

_{._._ _____________ I

|
\ LT

l Power supply lead

4-0.52 0.3m

With end-insulated round crimping terminal 1.25-4
Red :U phase

White : V phase

Black : W phase

Green : Earth

Encoder cable 0.3m

With connector 172169-9
(AMP make)

Brake cable
0.3m

2-0.52
With end-insulated round crimping
terminal 1.25-4

(2) HA-FF series

Earth terminal, M3 screw

Brake cable
VCTF2-0.52

Power supply cable
0.5m

Encoder cable 0.3m
With connector 172169-9 VCTF3-1.252
(AMP make)

0.5m
crimping terminal 1.25-4  terminal 1.25-4
Red :U phasée
White : V phase
Black : W phase
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(3) HA—FFC-UE series

q =
[ E— _ - — - E'_
m‘ % E Power supply connector signal arrangement
/’ ; CE05-2A14S-2PD-B
Encoder connector Ke i _
MS3102A20-29P y Pin | _Signal
7 A U
Power supply connector Brake connector B Vi
CE05-2A14S-2PD-B MS3102E10SL-4P DO OA C W
Earth
Servo Motor = I FConnectzr —— D @ ( )
or power supply or encorder oI Drake
HA-FF053C(B)-UE cO Os
to CE05-2A14S-2PD-B MS3102A20-29 MS3102E10SL-4P
HA-FF63C(B)-UE
Encoder connector signal arrangement Brake connector signal arrangement
MS3102A20-29P MS3102E10SL—-4P
Pin | Signal Pin | Signal Key Pin]| Signal
A - K _ ] A [(Note) B1
B - L - B |(Note) B2
C MR M T Note: 24VDC without
D | MRR N SD B O Q A polarity.
E £ P H
F BAT R LG
G LG S P5
H - T -
J —
(4) HC-UF 3000r/min series
Bottom Encorder connector
Top ] signal arrangement
@ L |
| | 1 2 3
\ || MR | MRR | BAT

4 5 6
MD | MDR
Power supply lead 4-AWG19 0.3m z 8 9

(With end-insulated round PS LG |sHD
crimping terminal 1.25-4)
Red : U phase

White : V phase

Black : W phase

Green / yellow : Earth

Brake cable

VCTF 2-0.52 0.5m

(With end-insulated round
172169-9 (AMP make) crimping terminal 1.25-4)

Encorder cable 0.3m
With connector
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(5) HC-SF/HC-RF*HC-UF 2000r/min series

Motor plate
\(Opposite side) -
T ] Servo Motor Side Connectors
8 \ I Servo Motor || power supply | For encoder Electromagnetic
! X Brake Connector
N HC-SFL(E) CE05-2A22- The connector for
] -dDown - — | | HCST2B)0152(8) 23PD-B ower is shared
LupZ HC-SF53(8) to 153(8) 2"933102/\20— P ;
HC-SF121(B) to 301(B) s P
= 1 HC-SF202(B) « 352(B) (1:()E|S|§_§A24 MS3102A10SL-4P
I HC-SF203(B) « 353(B)
g8} ] CE05-2A22- MS3102A20- | The connector for
% HC-RF103(8) 0 203(8) || 53pp_p 29P power is shared.
CE05-2A22- The connector for
Encoder HC-UFT28) 1528) | )3ppp MS3102A20- | power is shared.
connector CE05-2A24— 20P
Brake connectox Power supply connector HC_UFZOZ(B) 10PD-B MS3102A10SL-4P
Power supply connector signal arrangement
CE05-2A22-23PD-B CE05-2A24-10PD-B
Ke -
Pin Signal y Pin Signal
A U A
B Vv B
C w C W
D | @ (Earth) D | @ (Earth)
E - E _
F - F
G (Note) B1 G
H (Note) B2
Note: 24VDC without
polarity

Encoder connector signal arrangement

MS3102A20-29P

Electromagnetic brake connector signal pin-outs

MS3102E10SL-4P
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A - K -

B - L -
C MR M -

D MRR N SD
E - P -

F BAT R LG
G LG S P5
H - T —

J —
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3-2-4 CONNECTORS USED FOR SERVO MOTOR WIRING

The connector make-ups classified by the operating environment are given below.
Use the models of the manufactures given or equivalent.

(1) HC—MF(-UE) » HA—FF « HC-UF3000r/min series
Use round crimping terminals (1.25-4) for connection of the power supply and electromagnetic
brake. The encoder connector used should be the connector indicated in this section or equiva-
lent. This connector may be used for the EN Standard/UL/C-UL Standard but is not waterproof.

. Encode Cable Connector
Servo Motor %:Ei)rr\:r?e’\élt(g?(;?/:gi Housing Connector pins Cable clamp
(AMP) (AMP) (Toa Denki Kogyo)
HC-MF[J(B)
HC-MFL(B)-UE 172169-9 1-172161-9 170363-1 MTI-0002
HA-FF[J(B)
HC-UF13 to 73(B)

(2) HA—FFLJC-UE series
Use of the waterproof connector would not improve the degree of ingress protection (IP54) of
the HA-FF[JC(B)-UE.
1) Non-waterproof/UL/C-UL Standard-compliant
a.When using cable type cables
e For power supply connection

(@cCable (@cCable
DPlug clamp Cable MPlug clamp Cable

B —= A —

L_HOJ
Servo Motor Servo Motor (DPlug (Daiichi Denshi Kogyo) @cCable clamp
v ; g )
Side Connector Type Model (Daiichi Denshi Kogyo)
Straight MS3106B14S-2S
HA-FFLIC(B)-UE CE05-2A145-2PD-B MS3057-6A
Angle MS3108B14S-2S

* For encoder connection

(@cCable (@cCable
DPlug clamp Cable DPlug clamp Cable

B —= A —

(¢
(MPlug (Daiichi Denshi Kogyo
Servo Motor Servo Motor Side Connector 9 9yo) D @;:_agle Chl.a}?]p
Type Model (Daiichi Denshi Kogyo)
Straight MS3106B20-29S
HA-FF[1C(B)-UE MS3102A20-29P MS3057-12A
Angle MS3108B20-29S
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* For brake connection

DPlug Cable (@Cable Connector  Cable
= ——
B B—=

—_— DPlug
(2)Cable Connector

Servo Motor DPlug (2cCable connector
Servo Motor

Side Connector |(Daiichi Denshi Kogyo)

Type Maker Cable OD Model
4t08 | ACS—-0BRL-MS10F
Nippon Flex
Straight 81012 |ACS—12RL-MSI10F

Daiwa Dengyo| 5t08.3 | YS010-5to 8
HA-FF[]C(B)-UE MS3102E10SL—4P | MS3106A10SL—4S(D190)

4t08 | ACA-08RL-MS10F

Nippon Flex
Angle 81012 |ACA-12RL-MSI10F

Daiwa Dengyo| 5t08.3 | YLO10-5t0 8

a.When using flexible conduits
e For power supply connection

(@Conduit
@Plug Conduit Connector Conduit
= —_——
| S
(2Conduit Connector DPlug
Servo Motor (DPlug (@Conduit Connector Conduit
Servo Motor Side Connector| (DaiichiDenshi Kogyo) Y
Type Maken Size Model Model| ID

1/4 | RCC-102RL-MS14F |VF-02| 8.3
Nippon Flex | 3/8 | RCC-103RL-MS14F |VF-03| 10.6
Straight 1/2 | RCC-104RL-MS14F [VF-04| 14.0
10 MSA-10-14 [FCV10| 10.0
12 MSA-12-14 [FCV12| 12.3
1/4 | RCC-302RL-MS14F |VF-02| 8.3
Nippon Flex | 3/8 | RCC-303RL-MS14F | VF-03| 10.6

Daiwa Dengyo
HA-FFLIC(B)-UE | CE05-2A145-2PD-B | MS3106A14S-25(D190)

Angle 1/2 | RCC-304RL-MS14F [VF-04| 14.0

10 MAA-10-14 [FCV10| 10.0

Daiwa Dengyo

12 MAA-12-14 [FCV12| 12.3
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* For encoder connection

@

3
c

g Conduit

a

-

(2Conduit

Connector

Conduit

Y,

-
(@Conduit Connector Plug
Servo Motor @Plug (@Conduit Connector Conduit
Servo Motor | giqe Connector | (Daichi Denshi Kogyo)
oy Type Maker Size Model Model| ID
1/2 RCC-104RL-MS20F |VF—-04| 14.0
Nippon Flex
) 3/4 | RCC-106RL-MS20F |VF-06| 19.0
Straight
) 16 MSA-16-20 |FCV16| 15.8
Daiwa Dengyo
22 MSA-22-20 |FCV22| 20.8
HA-FFLJC(B)-UE | MS3102A20-29P | MS3106A20-29S(D190)
1/2 RCC-304RL-MS20F |VF—04| 14.0
Nippon Flex
3/4 RCC-306RL-MS20F |VF—06| 19.0
Angle
. 16 MAA-16-20 |FCV16| 15.8
Daiwa Dengyo
22 MAA-22-20 |FCV22| 20.3
e For brake connection
@Conduit
(DPlug Conduit Connector Conduit
—~— —————
@PI
(2Conduit Connector Plug
Servo Motor @Plug (@Conduit Connector Conduit
Servo Motor | giqe connector! {aichi DérishiKogyo)
oy Type Maker Size Model Model| ID
: Nippon Flex 1/4 RCC-102RL-MS10F |VF-02| 8.3
Straight -
Daiwa Dengyo| 10 MSA-10-10 |FCV10| 10.0
HA-FFLC(B)-UE | MS3102E10SL-4P | MS3106A10SL-45(D190)
Nippon Flex 1/4 RCC-302RL-MS10F |VF-02| 8.3
Angle -
Daiwa Dengyo 10 MAA-10-10 |FCV10| 10.0
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2) EN Standard/UL/C-UL Standard-compliant
a. When using cabtyre cables
» For power supply connection

(DPlug Cable (2Cable Connector Cable
/_/H /—/%
~EBl-1E—
— (DPlug -
(2)Cable Connector
S Vot Servo Motor ®Plug (2)Cable connector
ervo Motor h - -
Side Connector |(Daiichi Denshi Kogyo) Maker Type Cable OD Model
4t08 ACS-08RL-MS14F
Straight
. 8to 12 | ACS-12RL-MS14F
Nippon Flex|
4t08 ACA-08RL-MS14F
Angle
81012 | ACA-12RL-MS14F
HA-FFLIC(B)-UE | CE05-2A14S-2PD-B | CE05-6A14S-2SD-B
) 5t08.3 | YS014-5t08
Straight
, 8.31t0 11.3|YS014-9 to 11
Daiwa Dengyo
5t08.3 | YLO14-5t0 8
Angle
8.31011.3|YS014-9to 11
» For encoder connection
(®Cable
(DPlug clamp Cable (2)Back shell Cable
— — —_——
EET = A —
_lO] o
—~ DPlug
(2Back shell (3®Cable clamp
(@Back shell (@cCable clamp

Servo Motor ®Plug

(Daiichi Denshi Kogyo) | (Daiichi Denshi Kogyo)
Side Connector |(Daiichi Denshi Kogyo)

Servo Motor

Type Model Cable OD Model
Straight | CE02-20BS-S
HA-FF[C(B)-UE | MS3102A20-29P | MS3106A20-295(D190) 6.81t0 10 | CE3057-12A-3
Angle CE-20BA-S
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» For brake connection

(DPlug Cable (@Cable Connector Cable
/_/H /—/%
~EBl-1E—
— (DPlug i

(2Cable Connector

Servo Motor (DPlug (@Cable Connector

Servo Motor Side Connector |(Daiichi Denshi Kogyo)

Type Maker Cable OD Model
4t08 | ACS-08RL-MS10F
Nippon Flex
Straight 81012 | ACS-12RL-MS10F

Daiwa Dengyo| 5t08.3 | YS0-10-5t0 8
4t08 ACA-08RL-MS10F

Nippon Flex

Angle 8t012 | ACA-12RL-MSI10F

HA-FF[C(B)-UE |MS3102E10SL—4P | MS3106A10SL-4S(D190)

Daiwa Dengyo| 5t08.3 | YL010-5t0 8

b. When using flexible conduits
e For power supply connection

(@Conduit
@Plug Conduit Connector Conduit
= —A
—
(@Conduit Connector (DPlug
Servo Motor @Plug @Conduit Connector Conduit
Servo Motor Side Connector| (Daiichi Denshi Kogyo) :
Type Maker Size Model Model| ID

1/4 RCC-102RL-MS14F | VF-02 | 8.3
Nippon Flex 3/8 RCC-103RL-MS14F | VF-03 | 10.6
Straight 1/2 RCC-104RL-MS14F | VF-04 | 14.0
10 MSA-10-14 |FCV10| 10.0
12 MSA-12-14 |FCV12| 12.3
1/4 RCC-302RL-MS14F | VF-02 | 8.3
Nippon Flex 3/8 RCC-303RL-MS14F | VF-03 | 10.6
Angle 1/2 RCC-304RL-MS14F | VF-04 | 14.0
10 MAA-10-14 |FCV10| 10.0
12 MAA-12-14 |FCV12| 12.3

Daiwa Dengyo
HA-FF[JC(B)-UE | CE05-2A145-2PD-B | CE05-6A14S-2SD-B

Daiwa Dengyo
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* For encoder connection

@

}

3
IS
<

a

Conduit

VST

(@Conduit
Connector

Conduit

I,

®PI
(2Conduit Connector Plug
Servo Motor (DPlug (@Conduit Connector Conduit
Servo Motor Side Connector| (Daiichi Denshi Kogyo) .
Type Maker Size Model Model| ID
1/2 RCC-104RL-MS20F | VF-04 | 14.0
Nippon Flex
) 3/4 | RCC-106RL-MS20F | VF-06 | 19.0
Straight
) 16 MSA-16-20 |FCV16| 15.8
Daiwa Dengyo
22 MSA-22-20 |FCV22| 20.8
HA-FFLIC(B)-UE | MS3102A20-29P | MS3106A20-29S(D190)
1/2 RCC-304RL-MS20F | VF-04 | 14.0
Nlppon Flex
3/4 | RCC-306RL-MS20F | VF-06 | 19.0
Angle
) 16 MAA-16-20 |FCV16| 15.8
Daiwa Dengyo
22 MAA-22-20 |FCV22| 20.8
* For brake connection
(2Conduit
@Plug Conduit Connector Conduit
= —_———
| S
(2Conduit Connector ®Plug
Servo Motor ®Plug (@Conduit Connector Conduit
Servo Motor Isige connector| (aiichi Denshikogyo)
y Type Maker Size Model Model| ID
) Nippon Flex | 1/4 | RCC-102RL-MS10F | VF-02 | 8.3
Straight -
Daiwa Dengyo 10 MSA-10-10 |FCV10| 10.0
HA-FFJC(B)-UE | MS3102E10SL-4P | MS3106A10SL-4S(D190)
Nippon Flex | 1/4 | RCC-302RL-MS10F | VF-02 | 8.3
Angle -
Daiwa Dengyo| 10 MAA-10-10 |FCV10| 10.0
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3.WIRING

(3) HA-SF*HC—-RF*HC-UF 2000r/min series
1) Non—waterproof/UL/C-UL Standard-compliant
a.When using cable type cables
e For power supply connection

(@cCable (@cCable
DPlug Clamp Cable DPlug Clamp Cable
/—/%(—/%/—H
{: =mle :I]:|E
== ol oj
Servo Motor (DPlug (Daiichi Denshi Kogyo) @Cable clamp

Servo Motor Side Connector Type Model (Daiichi Denshi Kogyo)

HC-SF52(B) to 152(B) Straight MS3106B22-23S

HC-RF103(B) to 203(8) CE05-2A22-23PD-B MS3057-12A
HC-UF72(B) + 152(B) Angle MS3108B22-23S
HC-SF202(8B) to 502(B) Straight MS3106B24-10S
HC-RF353(B) to 503(8) CE05-2A24-10PD-B MS3057-16A
HC_UF202(8) to 502(6) Angle MS3108B24-10S
Straight MS3106B32-17S
HC-SF702(B) CE05-2A32-17PD-B MS3057-20A
Angle MS3108B32-17S

e For encoder connection

(@cable (@cable
DPlug Clamp Cable ®Plug Clamp Cable

i i===x |

(O]

s Mot Servo Motor (@Plug (Daiichi Denshi Kogyo) (@cCable Clamp
ervo Motor Side Connector Type Model (Daiichi Denshi Kogyo)
HC-SF52(B) to 702(B) Straight MS3106B20-29S
HC-RF103(B) to 503(B) MS3102A20-29P MS3057-12A
HC-UF72(B) to 502(B) Angle MS3108B20-29S
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* For brake connection

(DPlug Cable (2)Cable Connector Cable
— —_—
~E- 1B
— (DPlug i

(2)Cable Connector

Servo Motor DPlug (@Cable Connector
Servo Motor

Side Connector |(Daiichi Denshi Kogyo)

Type Maker Cable OD Model
4t08 ACS-08RL-MS10F
Nippon Flex
Straight 8to 12 | ACS-12RL-MS10F

HC-SF202(B) to 702(B) Daiwa Dengyo| 5t08.3 | YS010-5to 8
MS3102E10SL-4P | MS3106A10SL-4S

HC-UF202(B) to 502(B) 4108 | ACA-08RL-MSIOF

Nippon Flex
Angle 8t0 12 | ACA-12RL-MSI0F

Daiwa Dengyo| 5t08.3 | YL010-5t0 8
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b. When using flexible conduits
e For power supply connection

(@Conduit
(DPlug Conduit Connector Conduit
= —_——
-
(@Conduit Connector DPlug
Servo Motor DPlug (@Conduit Connector Conduit
Servo Motor | gije Connector (Daiichi Denshi Kogyo) :
Type Maker Size Model Model| ID
1/2 RCC-104RL-MS22F |VF-04| 14.0
Nippon Flex | 3/4 | RCC-106RL-MS22F |VF-06| 19.0
) 1 RCC-108RL-MS22F |VF—08| 24.4
Straight
16 MSA-16-22 |FCV16| 15.8
Daiwa Dengyo| 22 MSA-22-22 |FCV22| 20.8
HC-SF52(8) to 152(B)
28 MSA-28-22 |FCV28| 26.4
HC-RF103(B) to 203(B) | CE05-2A22-23PD-B | MS3106A22-235(D190)
1/2 | RCC-304RL-MS22F |VF-04| 14.0
HC-UF72(B) + 152(B)
Nippon Flex | 3/4 | RCC-306RL-MS22F |VF—06| 19.0
1 RCC-308RL-MS22F |VF—08| 24.4
Angle
16 MAA-16-14 |FCV16| 15.8
Daiwa Dengyo| 22 MAA-22-22 [FCV22| 20.8
28 MAA-28-22 |FCV28| 26.4
1/2 | RCC-104RL-MS24F |VF-04| 14.0
Nippon Flex |  3/4 | RCC-106RL-MS24F |VF—06| 19.0
1 RGC-108RL-MS24F |VF-08| 24.4
Straight
16 MSA-16-24 |FCV16| 15.8
Daiwa Dengyo| 22 MSA-22-24 |FCV22| 20.8
HC-SF202(B) to 502(B)
28 MSA-28-24 |FCV28| 26.4
HC-RF353(B) to 503(B) | (CE05-2A24-10PD-B | MS3L06A24-10S(D190)
1/2 | RCC-304RL-MS24F |VF-04| 14.0
HC-UF202(8) to 502(B)
Nippon Flex | 3/4 | RCC-306RL-MS24F |VF—06| 19.0
1 RCC-308RL-MS24F |VF—08| 24.4
Angle
16 MAA-16-24 |FCV16| 15.8
Daiwa Dengyo| 22 MAA-22-24 |FCV22| 20.8
28 MAA-28-24 |FCV28| 26.4
. . 3/4 | RCC-106RL-MS32F |VF-06| 19.0
Straight | Nippon Flex
1 RCC-108RL-MS32F |VF-08| 24.4
HC-SF702(B) | CE05-2A32-17PD-B | MS3106A32-17S(D190)
) 3/4 | RCC-306RL-MS32F |VF-06| 19.0
Angle |Daiwa Dengyo
1 RCC-308RL-MS32F |VF—08| 24.4
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* For encoder connection

(@Conduit
DPlug Conduit Connector Conduit
= —_—
®PI
(2Conduit Connector Plug
Servo Motor DPlug (@Conduit Connector Conduit
Servo Motor Isige Connector|(Daiichi Denshi Kogyo)
o Type Maker Size Model Model| ID
1/2 | RCC-104RL-MS20F |VF-04| 14.0
Nippon Flex
) 3/4 | RCC-106RL-MS20F [VF—06| 19.0
Straight
. 16 MSA-16-20 |FCV16| 15.8
HC-SF52(B) to 702(B) Daiwa Dengyo
22 MSA-22-20 |FCV22| 20.8
HC-RF103(B) to 503(B) | MS3102A20-29P | MS3106A20-295(D190)
1/2 | RCC-304RL-MS20F |VF-04| 14.0
HC-UF72(B) to 502(B) Nippon Flex
3/4 | RCC-306RL-MS20F | VF—06| 19.0
Angle
. 16 MAA-16-20 |FCV16| 15.8
Daiwa Dengyo
22 MAA-22-20 |FCV22| 20.8
* For brake connection
(@Conduit
DPlug Conduit Connector Conduit
= —n
| S
(@Conduit Connector OPlug
Servo Motor DPlug (@Conduit Connector Conduit
Servo Motor Side Connector|(Daiichi Denshi,Kogyo)
Y Type Maker Size Model Model| ID
) Nippon Flex | 1/4 | RCC-102RL-MS10F |VF-02| 8.3
Straight -
HC-SF202(B) to 702(B) Daiwa Dengyo| 10 MSA-10-10 |FCV10| 10.0
MS3102E10SL-4P | MS3106A10SL-45(D190)
HC-UF202(B) to 502(B) Angl Nippon Flex | 1/4 | RCC-302RL-MS10F | VF-02| 8.3
ngle -
Daiwa Dengyo| 10 MAA-10-10 [FCV10| 10.0
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2) Waterproof (IP65)/EN Standard/UL/C-UL Standard-compliant
a. When using cable type cables
e For power supply connection

@cable @cable
DPlug Clamp Cable DPlug Clamp Cable

B —= A —

Servo Motor

o]

[O

Servo Motor (DPlug (Daiichi Denshi Kogyo) | @cCable Clamp (Daiichi Denshi Kogyo)
Side Connector Type Model Cable OD Model

HC-SF52(8) to 152(B) Straight | CE05-6A22—23SD-B-BSS | 9.5t0 13 | CE3057-12A-2(D265)
HC—RF103(B) to 203(8) | CE05-2A22—23PD-B

HC-UF72(B) » 152(B)

Angle CE05-8A22—23SD-B—BAS | 12.5t0 16 | CE3057-12A-1(D265)

HC-SF202(B) to 502(B) Straight | CE05-6A24—10SD-B-BSS | 13 to 15.5 | CE3057—16A—2(D265)
HC-RF353(B) to 503(B) | CE05—2A24—10PD—B
(

HC—UF202(B) to 502(B)

Angle CE05—8A24—10SD-B—-BAS | 15t0 19.1 | CE3057-16A—-1(D265)

Straight | CE05-6A32-17SD-B-BSS | 22 to 23.8 | CE3057—-20A-1(D265)
Angle CE05-8A32-17SD-B-BAS | 22 to 23.8 | CE3057-20A-1(D265)

HC—SF702(B) CE05—2A32—17PD-B

* For encoder connection

(3)Cable
(DPlug Clamp Cable (2Back shell Cable
A~ —_——

s T

(2Back shell @Cable Clamp
(@Back shell (@Cable Clamp
Servo Motor ®Plug {(Dalichi Denshi Kogyo) | (Daiichi Denshi Kogyo)

Servo Motor Side Connector |(Daiichi Denshi Kogyo)

Type Model Cable OD Model

HC-SF52(B) to 702(B) Straight | CE02-20BS-S
HC-RF103(B) to 503(B) | MS3102A20-29P | MS3106A20-295(D190) 6.81010 | CE30ST-12A-302%5)

HA-UF72(B) to 502(B) Angle | CE-20BA-S
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* For brake connection

®DPlug Cable (@Cable Connector Cable
— —_—
BB
— DPlug -
(@Cable Connector
Servo Motor DPlug (@Cable Connector

Servo Motor Side Connector

(Daiichi Denshi Kogyo)

Downloaded from www.Manualslib.com manuals search engine

Type Maker Cable OD Model
4t08 | ACS-08RL-MSIOF
Nippon Flex
Straight 8to 12 | ACS-12RL-MSI0F
HC-SF202(B) to 702(B) Daiwa Dengyo| 5t08.3 | YS0-10-5t0 8
MS3102E10SL-4P | MS3106A10SL-4S(D190)
HC-UF202(B) to 502(B) 4t08 | ACA-08RL-MSIOF
Nippon Flex
Angle 8to 12 | ACA-12RL-MSI0F
Daiwa Dengyo| 5t08.3 | YLO-10-5t08
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b. When using flexible conduits
e For power supply connection

@Conduit
DPlug Conduit Connctor Conduit
= —_—
@PI
(@Conduit Connector Plug
(DPlug ) )
Servo Motor Servo Motor |(paiichi Denshi Kogyo) (@Conduit Connector Conduit
Side Connector
Model Type Maker Size Model Model| ID
1/2 RCC-104RL-MS22F |VF-04| 14.0
Nippon Flex | 3/4 | RCC-106RL-MS22F | VF—06| 19.0
) 1 RCC-108RL-MS22F |VF—08 | 24.4
Straight
16 MSA-16-22 [FCV16| 15.8
Daiwa Dengyo| 22 MSA-22-22 |FCV22| 20.8
HC-SF52(B) to 152(B)
28 MSA-28-22 |FCV28| 26.4
HC-RF103(B) to 203(B) | CE05-2A22-23PD-B | CE05-6A22-23SD-B
1/2 | RCC-304RL-MS22F |VF-04| 14.0
HC-UFT72(B) * 152(B)
Nippon Flex | 3/4 | RCC-306RL-MS22F | VF-06| 19.0
1 RCC-308RL-MS22F | VF—08 | 24.4
Angle
16 MAA-16-22 [FCV16| 15.8
Daiwa Dengyo|. | 22 MAA-22-22 [FCV22| 20.8
28 MAA-28-22 [FCV28| 26.4
1/2 | RCC-104RL-MS24F | VF-04| 14.0
Nippon/Elex |. /3/4. |/ RGC-106RL-MS24F | VF-06| 19.0
. 1 RCC-108RL-MS24F | VF-08 | 24.4
Straight
16 MSA-16-24 |FCV16| 15.8
Daiwa Dengyo| 22 MSA-22-24 |FCV22| 20.8
HC-SF202(B) to 502(B)
28 MSA-28-24 [FCV28| 26.4
HC-RF353(B) to 503(B) | CE05-2A24-10PD-B | CE05-6A24-10SD-B
1/2 | RCC-304RL-MS24F | VF-04| 14.0
HC-UF202(B) to 502(B) .
Nippon Flex | 3/4 | RCC-306RL-MS24F | VF-06| 19.0
1 RCC-308RL-MS24F |VF—08| 24.4
Angle
16 MAA-16-24 [FCV16| 15.8
Daiwa Dengyo| 22 MAA-22-24 |FCV22| 20.8
28 MAA-28-24 [FCV28| 26.4
. . 3/4 | RCC-106RL-MS32F | VF-06| 19.0
Straight | Nippon Flex
1 RCC-108RL-MS32F |VF—08| 24.4
HC-SF702(B) | CE05-2A32-17PD-B | CE05-6A32-17SD-B
) 3/4 | RCC-306RL-MS32F [VF—06| 19.0
Angle |Daiwa Dengyo
1 RCC-308RL-MS32F | VF—08 | 24.4
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* For encoder connection

@

}

3
c
<

a

Conduit

-

I

(@Conduit
Connector

Conduit

I,

(@Conduit Connector ®Plug
DPlug ) )
Servo Motor | (paiichi Denshi Kogyo) (@Conduit Connector Conduit
Servo Motor Igiqe Connector,
Model Type Maker Size Model Model| ID
1/2 RCC-104RL-MS20F | VF—04| 14.0
Nippon Flex
Straiaht 3/4 RCC-106RL-MS20F | VF—06| 19.0
raig
. 16 MSA-16-20 |FCV16| 15.8
HC-SF52(B) to 702(B) Daiwa Dengyo
22 MSA-22-20 |FCV22| 20.8
HC-RF103(B) to 503(B) | MS3102A20-29P | MS3106A20-29S(D190)
1/2 RCC-304RL-MS20F | VF—04| 14.0
HC-UF72(B) to 502(B) Nippon Flex
Anal 3/4 RCC-306RL-MS20F | VF—06| 19.0
ngle
Daiwa b 16 MAA-16-20 |FCV16| 15.8
aiwa Dengyo
22 MAA-22-20 |FCV22| 20.8
» For brake connection
(@Conduit
(DPlug Conduit Connector Conduit
= —_——
—
(@Conduit Connector ®Pldg
Servo Motor (DPlug (@Conduit Connector Conduit
Servo Motor Side Connector|(Daiichi Denshi’Kogyo) ;
Type Maker Size Model Model| ID
R Nippon Flex 1/4 RCC-102RL-MS10F | VF-02| 8.3
traight
HC-SF202(8) to 702(8) Daiwa Dengyo| 10 | MSA-10-10 [FCV10| 10.0
MS3102E10SL-4P | MS3106A10SL-4S(D190)
HC-UF202(B) to 502(8) Al Nippon Flex | 1/4 | RCC-302RL-MSI0F | VF-02| 8.3
ngle -
Daiwa Dengyo| 10 MAA-10-10 [FCV10| 10.0
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3-3 Common Line

The power supply and its common line are shown below.

CN1B I ICNlB
?24VDC %=
O VDD R
COM
O ALM, etc o Digital output
Digital input SON m@
Q
RES, etc.
o™ ) O
( SG
)
J A\
OPC
For open collector O +
pulse train input O_PG'NG
o e | PPN [ T
EEPNEE S
P -—2et [\ 1
For differential line driver OPC )
pulse train input O
- =7 | ~[PGeNGT
e [ 703
L | PPN | T
P R
—————— {Isolated > - - - - - -
P15R(permissible 30mA;,15V+10%) CN3
Analog input O )
(+10V/max. current) TLA J_ MO1 Analog monitor output
VC, etc MO2 | === N
=, ooy -
PO O )
P -—L A A 2 P G—'
O Open collector
L_JSD output
35mA or less a
OP[ ~|.b---- -
AN
LG I
M
LA, etc.| ~ | 0———- Differential line
~T driver output
J O . ,'____ 35mA or less
N LAR, etc.
7
Servo motor encoder
CN2
MRP [ ~] —---- '
ML
NI
~ [
S Ve ————-
Servo motor 7J/7
Q (@) ” sb
M XD ]
Earth
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3-4 Grounding

1. Ground the servo amplifier and servo motor securely.

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

<> WARNING

The servo amplifier switches the power transistor on-off to supply power to the servo motor. De-
pending on the wiring and ground cablerouting, the servo amplifier may be affected by the switch-
ing noise (due to di/dt and dv/dt) of the transistor.To prevent such a fault, refer to the following
diagram and use a flat mesh copper cable, which is as large as possible (3.5mm? or larger is
desirable), for grounding.

To conform to the EMC Directive, refer to the EMC INSTALLATION GUIDELINES (IB(NA)67310).

Control box
Servo motor
NFB MC | servo amplifier 2
(Note) CN
Three-phase —o | o—] g\i\o_ L1 |:
200 to 230VAC > ' [ {Encoder
or —o0 | o £ g\[\o- L2 T
Single-phase o
230VAC —06 o 5 3\'\0 L3
L11 emmmmm————
L21 — L U
T —t—V
L W
[} [}

CN1A 1 CNIB

Positioning
unit, ete.

Must be grounded by cable.

Outer
box

Protective earth (PE) |

Note: L3 is not provided for a single-phase 230V or single-phase 100V power supply.
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3-5 Power Supply Circuit

1. When the servo amplifier has become faulty, switch power off on the
servo amplifier power side. Continuous flow of a large current may cause
a fire.

2. Use the trouble signal to switch power off. Otherwise, a regenerative
brake transistor fault or the like may overheat the regenerative brake
resistor, causing a fire.

/\ cauTION

(1) Power-on sequence

1) Always wire the power supply as shown below using magnetic contactors with the main circuit
power supply (three-phase 200V: L1, L2, L3; single-phase 230V: L1, L2; single-phase 100V:
L1, L2).

2) 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.

3) The servo amplifier can accept the servo-on signal (SON) about 1 second after the main
circuit power supply is switched on. Therefore, when SON is switched on simultaneously
with the three-phase power supply, the base circuit will switch on in about 1 second, and the
ready signal (RD) will switch on in further about 20ms, making the servo amplifier ready to
operate. (Refer to paragraph (2) in this/section)

4) When the reset signal (RES) is switched on, the base cijrcuit is shut off and the servo motor
shaft coasts.

5) For the structure of the external circuit, refer to Section 2-1.

(2) Connection example

Wire the power supply and main circuits as shown below. A no-fuse breaker (NFB) must be

used with the input cables of'the power 'supply-To~cemply'with’/the UL/C-UL Standard, use the

fuse which meets that standard.

—For single-phase 100V
T T MR-J2-LJAL

NFB
Single-phase AC—O | O
100~120vn  —O O

External o o
FF N
RA emergency stop SN
& o116
ME H
5
NFB MC
(Note) Three-phase S| o ') L1  Servo amplifier
200 to 230AC MR-J2-0A
or O | O O L2
Single-phase
230VAC 00 © L3
L11
L21
aYo EMG
External ] \37
emergency stop SON
Servo on SG
VDD
COM
Trouble @ ALM
Note: L3 is not provided for single-phase 230V power supply.
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(3) Timing chart

SON accepted

(1s)

3-phase power supply ON ]

OFF
Base circuit OCI)ZII\ZI

10ms 10ms :60ms:

Servo on ON
(SON) OFF —— oms
Reset ON
(RES) OFF <20_m§ 10ms 42% 10ms gO_ma 10_ms__~_
Ready ON |—|_
(RD) OFF

(4) Emergency stop

Power ON Timing Chart

To ensure safety, always install an external emergency stop
switch across EMG-SG. By disconnecting EMG-SG, the dy-
namic brake is operated to bring theservo motor to a sud-
den stop. At this time, the display shows the servo emer-

gency stop warning (A. E6).

During ordinary operation, do not use the external emer-
gency stop signal to alternate;stop'and run.Also/lif,the start
signal is on or a pulse train is input during an emergency
stop, the servo motor will rotate as|soon as the-warning-is
reset. During an emergency stop, always shut off the run

command.
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3-6 Alarm Occurrence Timing Chart

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

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo motor is
coated to a stop. Switch off the main circuit power supply in the external sequence. To reset the
alarm, switch the control circuit power supply off, then on.

However, the alarm cannot be reset unless its cause of occurrence is removed.

Power ON Power off
supply OEF ! f $ Power on ]
- ON |

Base circuit |—| I—i

OFF -~ -2 . ]
Dynamic Valid | & K . (‘ : .
brake Invalid : 4' Brake operation |/ ; /l Brake operation I\\
Servo on ON : ) N/ /' | : ' ) I
(SON) OFF — :
Ready ON | \ \ \ \‘

y

(RD) OFF — [ | [ ! ] ]
Trouble ON : \ | | I
(ALM) orF — — k [ i i\7
ﬁ;ég; ON | ‘ Instantaneous power failure alarm

OFF [ | !

T »———t# 50ms -»f+— 15ms or more
Alarm occurs. 'Remove cause or-more
of trouble-

Precautions for alarm occurrence

1) Overcurrent, overload-1,or. overload.2
If operation is repeated by switching control circuit power off, then on to reset the overcurrent
(A. 32), overload 1 (Al 50).or-overload-2 (A. 51) alarm after its occurrence, without removing
its cause, the servo amplifier and servo motor may become faulty due to temperature rise.
Securely remove the cause ofithe-alarm-and also allow about 30 minutes for cooling before
resuming operation.

2) Regenerative alarm
If operation is repeated by switching control circuit power off, then on to reset the regenera-
tive (A. 30) alarm after its occurrence, the external regenerative brake resistor will generate
heat, resulting in an accident.

3) Instantaneous power failure
If a power failure continues 15ms or longer, the undervoltage (A. 10) alarm will occur. If the
power failure still persists for 20ms or longer, the control circuit is switched off. When the
power failure is reset in this state, the alarm is reset and the servo motor will start suddenly
if the servo-on signal (SON) is on. To prevent hazard, make up a sequence which will switch
off the servo-on signal (SON) if an alarm occurs.

4) Position control mode
When an alarm occurs, the home position is lost. When resuming operation after resetting
the alarm, make a return to home position.

3- 59
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3-7 Servo Motor with Electromagnetic Brake

Make up the electromagnetic brake operation circuit so that it is activated

not only by the servo amplifier signals but also by an external emergency
stop signal.

Shut off by servo-on signal OFF, Shut off by emergency stop
alarm or electromagnetic brake signal. signal (EMG).

A CAUTION Servo motor \ /

RA EMG
_ o0—o0 Y o—<C
Electromagnetic

brake 24VDC

Note the following when the servo motor equipped with electromagnetic brake is used for applica-
tions requiring a brake to hold the motor shaft (vertical lift applications):
1) Set J1010 in parameter No. 1 to make the electromagnetic brake interlock signal (MBR)
valid. Note that this will make the zero speed signal (ZSP) unavailable.
2) Do not share the 24VDC interface power supply between the interface and electromagnetic

brake. Always use the power supply designed exclusively for the electromagnetic brake.
3) The brake will operate when the power (24VDC) switches off.
(1) Connection diagram

Servo amplifier

Servo motor
VoD RA EMG B1
CcCOoM I
MBR [ @ 1 i l
24VDC B2

(2) Setting procedure

1) Set J1010 in parameter No. 1 to make the electromagnetic brake interlock signal (MBR)
valid.

2) Using parameter No. 33 (electromagnetic brake sequence output), set a time delay from

electromagnetic brake operation to base circuit shut-off as in the timing chart shown in (3) in
this section.

3- 60
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(3) Timing charts
1) Servo-on signal (SON) ON/OFF
The following chart shows the way of holding the motor shaft in vertical lift
applications. Adjust Tb to minimize a drop after servo-off. The servo motor
starts coasting Tb after the servo switches off. When using this sequence,
therefore, the servo should be switched off after the servo motor has stopped.

(( Coastng , |
= o

) T
Servo motor speed  0r/min >> N
'
PR
80ms Th .y '
ON : )'l ~ HED
Base circuit | |
OFF S U \ R & :
(80ms) 1 . I

Electromagnetic Invalid(ON) ! E Electromagnetic brake

1
brake interlock(MBR) Valid(OFF) —: _______ Melay time
: I
ON
Servo on (SON)
OFF  ———---------+f------

2) External emergency stop signal (EMG) ON/OFF

Dynamic brake
Dynamic brake

'/ Electromagnietic brake
Servo motor speed V4 Electromagnetic brake release
: v Electromagnetic brakel
1 -

‘ L (180ms)
L ON S Rmym : v —_—
Base circuit ' :
OFF  —oeo_ / 0 _
_:.T e L [80ms)
! Invalid(ON 1 Electromagnetic brake
Electromagnetic (N 1 operation delay.time
brake interlock(MBR)  Valid(OFF)- - - - - e B D -

External emergency  Invalid(ON) ,7
stop(EMG) Valid(OFF)
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3) Alarm occurrence

1
1
Servo motor speed '
1
1

- ON - ]
Base circuit
OFF  ~-----
Electromagnetic Invalid(ON)
brake interlock(MBR) ' Valid(OFF) ---- -
No(ON)
Trouble (ALM)
Yes(OFF) ------

4) Main circuit power off

Servo motor speed

Dynamic brake

Dynamic brake

¢ Electromagnetic brake

Electromagnetic brake

Electromagnetic brake
operation delay time

Dynamic brake

Dynamic brake
v Electromagnetic brake

Electromagnetic brake

100ms
—H—'d—
o ON ——
Base circuit !
OFF [
Electromagnetic Invalid(ON) Electromagnetic brake

brake interlock(MBR)  Valid(OFF)

No(ON)
Trouble (ALM)
Yes(OFF)
ON
Main circuit power
OFF

operation delay time
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CHAPTER 4
INSTALLATION

This chapter deals with the installation method and environmental conditions. Follow the instructions in
this chapter when installing the equipment.

4-1 Servo Amplifier
4-2 Servo Motor

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION APTER 4

ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5

OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6

INSPECTION CHAPTER 7

TROUBLESHOOTING CHAPTER 8

CHARACTERISTICS CHAPTER 9

SPECIFICATIONS CHAPTER 10

SELECTION CHAPTER 11
4- 1
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o Ul

/\ CAUTION

9.

8.

. Stacking in excess of the limited number of products is not allowed.
. Install the equipment to incombustibles. Installing them directly or close

to combustibles will led to a fire.

. Install the equipment in a load-bearing place in accordance with this

Installation Guide.

. Do not get on or put heavy load on the equipment to prevent injury.
. Use the equipment within the specified environmental condition range.
. Provide an adequate protection to prevent screws, metallic detritus and

other conductive matter or oil and other combustible matter from enter-
ing the servo amplifier.

. Do not block the intake/exhaust ports of the servo amplifier. Otherwise,

a fault may occur.

Do not subject the servo amplifier and servo motor to drop impact or
shock loads as they are precision equipment.

Do not install or operate a faulty servo amplifier or servo motor.

10. When the product has been stored for an extended period of time,

consult Mitsubishi.

4-1 Servo Amplifier

/\ CAUTION

1. The equipment must be installed in the specified direction. Otherwise, a

fault may occur.

2. Leave specified clearances between the servo amplifier and control box

inside walls:'or other equipment;

(1) Environmental conditions

Environment

Conditions

Ambient temperature

0 to +55 [*C] (non-freezing)

32 to #1371 [°F] (non-freezing)

Ambient humidity

90%RH or less (non-condensing)

storage temperature

—20 to +65 [*C] (non-freezing)

—4 to +149 [°F] (non-freezing)

storage humidity

90%RH or less (non-condensing)

Indoors (no direct sunlight)

Ambient
o Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitud Max. 1000m (3280 ft) above sea level
2
Vibration 5.9 [m/s?] {0.6G} or less

19.4 [ft/s?] or less
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(2) Installation direction and clearances
1) Installation of one servo amplifier

Control box Control box
%

v

40mm
(1.6 in.)
or more Wiring clearance
Zzognm) Top
8in.
0 0
10mm //// 10mm J
(0.4 in.) 4 / (0.4 in.)
or more or more . :
I I
L1 |
L
S o0 o] Bottom

40mm
(1.6 in.)

or more/
Z

2) Installation of two or more servoramplifiers

Leave a large clearance between the top of the servo amplifier and the internal surface of

the control box, and install-a fan to)prevent/the:internal temperature of the control box from
exceeding the environmental conditions.

Z

Control box

2

10mm
100mm (0.4 in.)

(4.0in.) 4 |, or more

or more | I

AN\

30mm 30mm
(1.2 in.) ST S / (1.2in)
or more | | or more

il i

0 o0 o]

40mm
(1.6 in.)
or more
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3) Others
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.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.

(2) Keep out foreign materials

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

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

3) When installing the control box in a place where there are toxic gas, dirt and dust, provide
positive pressure in the control box by forcing in clean air to prevent such materials from
entering the control box.
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4-2 Servo Motor

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

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

3. When coupling the shaft end of the servo motor, do not subject the

A CAUTION shaft end to impact, such as hammering. The encoder may become

faulty.

4. Cover the shaft of the servo motor to make its rotary part com-
pletely inaccessible during operation.

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

(1) Environmental conditions Servo motor

Environment Conditions
< B -
Ambient temperature [C] |0 to +40 (non freeZ|ng)
[°F] |32 to +104 (non-freezing)
Ambient humidity 80%RH or less (non-condensing)
C] | -15 to +70 (non-freezin
Storage temperature [o ] ( - 9
[°F] |5 to 158 (non-freezing)
Storage humidity 90%RH or less (non-condensing) X Y
Ambient Indoors;(no direct sunlight) -~
Free from cofrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m (3280ft) above sea level
MCAMF series WA
HA-FF series X:Y:19.6 {2G} . .
HU-UF13-to 73 Vibration
HC-SF81
HC-SF52 to 152 X: 9.8 {1G}
HC-SF53 to 153 Y, 24.5{2.5G}
[m/s?]| HC-RF series JC 1
HC-UF72:152
HC-SF121-201
HC:SF202-352 X:119.6 {2G}
HC-SF203-353 Y: 49 {5G}
HC-UE202
) ) HC-SF301 X 1107 {1°2G} Y: 29.4 {3G}
Vibration MC-MF series
HA-FF series X-Y: 64
HU-UF13 to 73
HC-SF81
HC-SF52 to 152 .
HC-SF53 to 153 é] gg
[ft/s?] | HC-RF series :
HC-UF72:152
HC-SF121-201
HC-SF202-352 X: 64
HC-SF203-353 Y: 161
HC-UF202
HC-SF301 X: 38 Y:96

Graph of vibration servo amplitude vs. speed
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i 200 |
m
(]
©
3
E sof
<
o 60 |-
2
< 50}
©
2 40r
=
€ 30}
©
c
8
= 20}
a
>

500 1000 1500 2000 2500 3000 3500
) Speed [r/min]
(2) Transportation
Do not hold the encoder or shaft to carry the servo motor.

(3) Load mounting precautions (Prevention of impact on shaft)

1) When mounting a pulley to the servo motor shaft provided with a keyway, use the screw hole
in the shaft end. 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.

2) For the servo motor shaft with-a keyway, use the screw holejin the shaft end. For the shaft
without a keyway, use a friction coupling or the like.

3) When removing the pulley,‘usera pulley-remover-to protect the shaft from impact.

4) To ensure safety, fit a protective.cover or
the like on the rotary area, such-as the
pulley, mounted to the shaft.

5) When a threaded shaft end partis needed
to mount a pulley on the shaft, please
contact us.

6) During assembling, the shaft end must
not be hammered.

7) The orientation of the encoder on the
servo motor cannot be changed.

8) 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.

(4) Permissible load for the shaft

1) Use a flexible coupling and make sure
that the misalignment of the shaft is less :I
than the permissible radial load.

2) When using a pulley, sprocket or timing
belt, select a diameter that will fit into the
permissible radial load.

3) Do not use a rigid coupling as it may ap-
ply excessive bending load to the shaft,
leading to shaft breakage.

Servo motor -—

Double-end stud

1V
X

Washer

Nut

Pulley
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Serbo Motor L Radial load | Thrust load

[mm]| [in] | [N] |[kgf]| [1b] | [N] |[kgf]|[Ib]

053-13 25 (1.0 88 |90 [19.8| 59 | 6.0 [13.3

HC-MF|(23.43 30 | 1.2 [ 245 (25.0(55.1| 98 |10.0|22.0

73 40 | 1.6 {392 |40.0|88.2| 147 |15.0(33.1

053 30 | 1.2 {108 [11.0{24.3| 98 |10.0|22.0

13 30 | 1.2 |118 {12.0{26.5| 98 |10.0|22.0
HA-FF

23-33 30 | 1.2 |176 {18.0(39.6| 147 |15.0|33.1

43 - 63 40 | 1.6 [ 323 [33.0(72.7|284|29.0|63.9

81 55 [2.17{980 [100.0] 220 | 490 |50.0| 110

121to 301 | 79 |3.11(2058{210.0| 463 | 980 |100.0{ 220

HC_SF 52 to 152 55 | 2.2 980 [100.0[220.5( 490 |50.0 [110.2)

202-352 79 | 3.1 |2058[210.0(463.0| 980 {100.0[220.5

53 to 153 55 [2.17{980 [100.0 220 | 490 |50.0| 110

203-353 79 |3.11|2058210.0| 463 | 980 {100.0{ 220

HC-RF|[103to 203 | 45 | 1.8 | 686 |70.0/154.3| 196 |20.0 [44.1

72-152 55 [2.17|637 [65.0 | 143|490 |50.0| 110

202 65 |2.56|882 (90.0| 198 | 784 {80.0| 176

HC-UF|13 25 (098|888 (9.0 20 | 59 [ 6.0 | 13

23:43 30 |1.18(245|25.0| 55 | 98 |10.0| 22

73 40 |1.57(392|40.0| 88 || 147-|15.0| 33

(5) Protection from oil and water
1) The HC-MF/HA-FF series servo motor.is not waterproof (IP44). Do not subject the servo
motor to oil and water.

Servo Motor Series Protection
HC — MFeHA - FF IP44
HC — SFeHA — RF IP65
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2) 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. Also, provide a breathing hole in the gear box to
hold the internal pressure low.

The HC-MF series servo motor is not equipped with a V ring or an oil seal and cannot be
used with the gear box as described above. Oil should be shut off on the gear box side.
Some HA-FF series servo motors are equipped with an oil seal. Please contact Mitsubishi.

Servo Motor Height above Oil Level h [mm] ([in])
053 -13 8 (0.32)
HA-FF[23 . 33 12 (0.48) G]ear Servo motor
43 - 63 14 (0.56)
81 20 (0.79) Height above oil Ie%
121 to 301 25 (0.98) -
HC—SF 52 to 152 20 (0.79)
202-352 25 (0.99)
53 to 153 20 (0.79)
203 - 353 25 (0.98)
HC-RF|103 to 203 20 (0.79)
72 - 152 20 (0.79)
202 to 502 25 (0.98)
HC-UF|13 12 (0.47)
2343 14 (0.55)
73 20/(0.79)

3) When installing the servo motor horizontally,
face the power cable and encoder cable down-
ward. When installing the servo motor vertically

or obliquely, provide a trap forthe cable. Cable trap
2% 00
) 0
4) Do not use the servo motor with its cable s Cover
soaked in oil or water. (Figure on the right)
ya
Servo
\ | motor
J_E_)/ Oil/water pool
T =

<Incorrect> Capillary phenomenon

Gear

5) When the servo motor is to be installed with
the shaft end at top, provide measures to pre-
vent oil from entering the servo motor from the
gear box, etc.

Lubricating oil

Servo motor
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(6) Installation orientation

The servo motor may be installed in any orientation. When the servo motor with electromag-

netic brake is installed with the shaft end at top, the brake plate may generate sliding sound but

it is not a fault. Refer to Section 10-3 for the installation orientation of the servo motor with
reduction gear.
(7) Cable stress

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

2) In any application where the servo motor moves, the cables should be free from excessive
stress. When the servo motor moves, e.g. the encoder cable and servo motor wiring are
contained in a cable bearer, run the cables so that their flexing portions fall within the op-
tional encoder cable range. Fix the encoder cable and power cable of the servo motor.

3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine
corner or stamped by workers or vehicles.

4) The flexing lives of the cables are shown below. In actuality, provide a little allowance for
these values. For installation on a machine where the servo motor will move, the flexing
radius should be made as large as possible.

1x108 a
5x 107 /
/
1x107
5x 108 a : Long flexing-life encoder cabl
/ MR-JCCBLLOM-H

é Ly 100 / MR-JHSCBLLCM-H
< X
E 5x 10° ‘/ b : Standard encoder cable
= MR-JCCBLLM-L
% MR-JHSCBLLM-L
= 5
i 1x10 74

5x 104

1x104 b

5 x 10° =t

L~
///
1x 103 1]

4 7 10 20 40 70 100 200

Flexing radius [mm]

Note: This graph gives calculated values which are not guaranteed.

Flexing Lives of Encoder Cables

4- 9
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CHAPTER 5
ABSOLUTE POSITION DETECTION SYSTEM

This chapter provides how to build an absolute position detection system.

This servo amplifier will make up an absolute position detection system by merely installing a battery.
For more information, refer to the MR-J2-A Absolute Position Detection System Installation Guide (IB(NA)67309).

(1) Restrictions on absolute position detection system

(2) Specifications

(3) Structure

(4) Overview of absolute position detection data communication
(5) Battery installation procedure

(6) Parameter setting

(7) Connection example

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4

ABSOLUTE POSITION DETECTION SYSTEM
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
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5.ABSOLUTE POSITION DETECTION SYSTEM

(1) Restrictions on absolute position detection system
An absolute position detection system cannot be built under the following conditions:
1) Speed control or torque control operation
2) Control change mode (position/speed, position/torque)
3) Stroke-less coordinate system, e.g. rotary shaft, infinite positioning.
4) Restart after instantaneous power failure is made valid for operation.
5) Use of alarm code output

(2) Specifications

Item Description

System Electronic battery backup system

Battery 1 piece of lithium battery (primary battery, nominal + 3.6V)
Type: MR-BAT or A6BAT

Encoder resolution Refer to (2) in Section 10-1.

Maximum revolution range Home position + 32767 rev.

(Note 1) Maximum speed at power failure 500r/min

(Note 2) Battery backup time Approx. 10,000 hours (battery life with power off)

(Note 3) Data holding time during battery

2 -hours at delivery, 1 hour in 5 years after delivery
replacement

Battery storage period 5 years from date of ‘manufacture

Note: 1. Maximum speed available when the shaft is'rotatéd by external force at the
time of power failure or the like.

2. Time to hold data by a batteryrwith power-off.

3. Period during which data can be held by the super capacitor in the encoder
after power-off, with the batteryvoltage 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!

(3) Structure
1) Components

Component Description

Servo amplifier
Use standard models.

Servo motor
Battery MR-BAT or A6BAT

Encoder cable Use a standard model.
When fabricating, refer to (2), Section 6-1-2.

General-purpose Use I/0O unit (3 input points, 2 output points) to transfer absolute
programmable controller position detection data.
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2) Applicable general-purpose programmable controller units

Positioning Unit 1/0 Unit
AD71 - AD71S2 - AD71S7
A1SD71S2 - A1SD71S7 ﬁéjg : ﬁ ' j;
AD75P[]- A1SD75P[] R
FX—1PG - FX-1GM
FX2-32MT

FX(E)-20GM - FX-10GM

Note: 1. The A0J2CPU cannot be used.
2. For the availability of the units not listed above, consult Mitsubishi.
3. The absolute position detection program is not required for the FX-1GM,
FX(E)-20GM and FX-10GM.

Configuration

General-purpose Servo amplifier
programmable controller

AD75[] [j}]

or the like «1— Battery

Servo motor

] enia
E ] cniB onz ]:[D: ]

(4) Overview of absolute position detection data communication
1) System block diagram

As shown below, the encoder consists of'not only the position controlling A, B and Z phase
signals but also a counter.designed to detect-a position within one revolution and a cumulative
revolution counter designed to detect the- number-of revolutions.
Whether the general-purpose programmable controller power is on or off, the absolute position
detection system keeps the absolute position of the machine detected and battery-backed.
Therefore, once the home position has been set during. machine installation, dog type zeroing
is not needed thereafter at power-on, ensufring ease of recovery after a power failure or
fault.
Also, battery-backed by the super-capacitor in the encoder, absolute position data can be
held if cable disconnection or. cable breakage occurs within the specified time (data holding
time during battery replacement).

General-purpose programmable controller| Servo amplifier
itioni i Pulse train - H
CPU Positioning unit comoaal Zeroing data .
Current position > |EEPROM memory c l n
urren | Speed control
|__LSO____ position ‘| posit trol
__________________ 1X0 : osition contro
1/O unit Backup at |
power off LS 1X '
Current v Input Speed || Detectionof |1
- . position within| «
position L detection || e revolution| !
read 1 [Quput Battery | MR—BAT| :
Servo motor i e i I S
1P/rev Cumulative revolution
counter e n igh- i
E Super capacitor High-speed serial
Within one-revolution counter

A, B, Z phase signals
(Encoder)
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2) Communication sequence

Step 1

Step 2

Step 3

Step 4

Programmable controller

Servo amplifier

Requests ABS transfer
mode.

Changes DI/DO function for
ABS transfer I/0 signal.

'

Receives ready to send.

Reads ABS data from encoder,

creates current position data,
and outputs ready to send.

4

Outputs ABS data
request signal.

Receives ABS data
request signal.

'

Receives 2 hits of ABS data.
(ABS processing complete)

Outputs 2 bits of ABS data.

(5) Battery installation procedure

DI/DO is used to transfer ABS
data between servo amplifier and
programmable controller.

2-bit data is sent 19 times
(32 bits of data + 6 bits of
checksum = total of 38 bits).

These steps are repeated
19 times to make up data.

NOTICE

The internal cincuits-of theservo amplifier may be'damaged by static electricity.
Always take the' following precautions:

1. Ground human body and-work bench:

2. Do not touch the conductive areas, such as connector pins and electrical

parts, directly by hand.

1) Open the operation window. (When the/modelused-is the MR-J2-200A or more, also remove the front cover.)
2) Install the battery in the battery holder.
3) Insert the battery connector into CONL until it clicks:

Battery

(6) Parameter setting

Set1 000

Battery holder
For MR-J2-200A or more

in parameter No. 1 to make the

absolute position detection system valid.
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1: Absolute position detection system
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(7) Connection example
This diagram shows connection between the MELSEC-A1SD75 (AD75) and servo amplifier.

CN1B
MR-J2-A
ALS62P General-purpose programmable controller vbD | 3 j
600mA ;jé CSOGM 1[3)
L
LG FG SG_ |20 =
>— INPUT
Power supply
>—1 AC100/200
AlSCPU
ALSX40 — ABS data bit 0 . _ at
U 0 - ABS hit0| 4 I
— ABS data bit 1/zero speed | - '
— I 1 - —— 7 ABS bit1| 19 '
— Readying to send data/limiting torque 3
— I 2 Troubl | ABS busy| 6
- ! 3 rouble ! A (18—
- I =1 Alarm reset
1 =
I ! | Emergency stop EMG |15 -mw—«
T , 5] SevoON o -
N 1 Home position retum Upper limit T 9
Dt «t
oM - I LSN 17 Kt
o B _;og eralion ’"“ge:‘ SNo— Lower limit
| . g |-Operation mode |
| , A Bosition start 5 o
- 1 B | Position stop | (ND‘”)\ pirauon 209 perating Status|
1 —1JOG+
— I C Fhoa——o OFF | OFF
—1JOG-
— ———— o o—
' | O | OFF [ oN | JoG
- N | E | ON | OFF |Home postion et
> TF ON | ON [Positioning|
NC
NC
A1SY40
5 : ) Servo ON ¢ SON 5 N—t
--— ABS tranisfer mode | 1
[ ! e ABS request / | ABSM L 8 | !
- | 2 - ol > |{ ABSR | 9 \
| I —3 arm rese J RES |14 «
! ] N
— 1 e hudg
| \ 5 Electromagnedc brake outpu
| I 1 (Note 4)
L6
—d; b e V4
comif *
8 % Servo allarm o
— | 9 (& ABS communication error
— ! A @;\ ABS checksum error (Note 2
B —w
= &
comz|_+ P Sttt it o ittt
— (Note 1) e il -
A1SD75-P Proximity signal !
—w DOG 11— o— :
— ! FLS 12 \
— : RLS 13 1
= sTop_|[ 14 !
— CHG |15 X
PH—W START | 16 I
Common| 35 1
Common | 36 1 CN1A
1
CcoMm 9
Read 7 i
RDY 7 Posmun)\:\g comp\etion{ : \\ RD 19
INPS 8 V) T NP |18 e
Common | 26 ! \\ 5
1 «
‘ﬁ CLEAR [ 5 |\0ie 9) ' \\ cr 8 Kt
Common| 23 | SG 10
SG 20
24 + { +—+ Lz 5
51 11 fa 11
—E PULSEF =1 [ | [ Eg 133 ¥ o
[ ’ L [
22 { NG |12
—E PULSER [ T [\ T w s ¥
LI 7 T
PLS COM[ 19 — MY — LG 1 —=f
PLS COM 20:(Note6)~*————————————————\{ ________ r 1" Sp_[pae
(Note 5)

For notes, refer to page 5-6.
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Note: 1.
2.

For dog type home position return. Do not connect when homeposition return is of the data set type.
If the servo motor provided with the zero point signal is started, the ALSD75 (AD75) will output the
deviation counter clear signal. Therefore, do not connect the clear signal of the MR-J2-A to the
A1SD75 (AD75) but connect it to the output module of the programmable contoroller.

This circuit is for your reference.

The electromagnetic brake output should be controlled via a relayconnected to the programmable
controller output.

Use the differential line driver system for pulse input. Do not use the open collector system.

To reinforce noise suppression, connect LG and pulse output COM.
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CHAPTER 6
OPTIONS AND AUXILIARY EQUIPMENT

This chapter offers how to use various options and auxiliary equipment.

6-1 Dedicated Options

6-1-1 Regenerative brake options
6-1-2 Cable connectors

6-1-3 Junction terminal block
6-1-4 Maintenance junction card
6-1-5 Set-up software

6-2 Auxiliary Equipment

6-2-1 Cables
6-2-2 No-fuse breakers, fuses, magnetic contactors
6-2-3 Power factor improving-reactors

6-2-4 Relays

6-2-5 Surge absorbers

6-2-6 Noise reduction teghniques

6-2-7 Leakage current breaker

6-2-8 Battery (MR-BAT, A6BAT)

6-2-9 Setting potentiometers for analog inputs
INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5

OPTIONS AND AUXILIARY EQUIPMENT
INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
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6. OPTIONS AND AUXILIARY EQUIPMENT

Before connecting any option or auxiliary equipment, make sure that the
@ WARNING 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.

Use the specified auxiliary equipment and options. Unspecified ones may

A CAUTION lead to a fault or fire.

6-1 Dedicated Options

6-1-1 Regenerative brake options

The specified combinations of regenerative brake options and servo am-

& CAUTION plifiers may only be used. Otherwise, a fire may occur.

(1) Combination and regenerative power

(Note) Regenerative Power[W]
Servo Amplifier
Model Built-in regenera- | MR—-RB032 | MR-RB12 | MR-RB32 | MR-RB30 | MR-RB50

tive brake resistor [40Q] [40Q] [40Q] [13Q] [13Q]
MR-J2-10A(1) | Without 30 x X x x
MR-J2-20A(1) 10 30 100 X X X
MR-J2-40A(1) 10 30 100 X X X
MR-J2-60A 10 30 100 X X X
MR-J2-70A 20 30 100 300 X X
MR-J2-100A 20 30 100 300 X X
MR-J2-200A 100 X X X 300 500
MR-J2-350A 100 X X X 300 500

Note: This value is not the permissible value of the resistor.

(2) Selection of the regenerative brake option
1) 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 the standard specifications (Section 10-1).
For the servo motor with a load, the permissible duty changes according to the inertia mo-
ment of the load and can be calculated by the following formula:

2
) [times/minute]

o permissible duty for servo motor with no load (value indicated in Section 10-1) rated speed
Permissible duty=

(m+1) running speed

where m = load inertia moment/servo motor inertia moment

From the permissible duty, find whether the regenerative brake option is required or not.
Permissible duty > number of positioning times nl [times/minute]
Select the regenerative brake option out of the combinations in (1) in this section.
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2) To make selection according to regenerative energy
Use the following method when regeneration occurs continuously in vertical motion applica-
tions or when it is desired to make an in-depth selection of the regenerative brake option:
a. Regenerative energy calculation
Use the following table to calculate the regenerative energy.

Formulas for Calculating Torque and Energy in Operation

- e Reg;g;r:rtive Torque applied to servo motor [N e m] Energy [J]
o
Friction =
Ju+ Jm)*No 1 0.1047
torque ‘ % 1) |[Ti= ﬁ ‘T +Tu+TF |E1= *NO*T1eTrsa1
Tr g
_|_ 5 2) [T2=Tu +TF E2=0.1047°NoeT2et1
- Tu 3 [Tz (Ju+ Im)*No 1 tTo+Te |E _0.1047 NosTaeT
3 tf(1 cycle) ) =T 955x10°  Teem u+Te [Es= 0T3¢ Tpsdt
& No
g Up 4),8) [Ta=Tu E4 =0 (Not regenerative)
o
€ -
Time
o Down (Ju+ Im)*No 1 0.1047
> = 0 — . = . . (]
gldlollel e luy | ¥ |7 omsx10" T VTP NO=TesTesaz
(+) O)Tpsa] Tpsd1 Tpsaz Tpsdz
g (Driving) 6) |Te=Tu+Tr Ee=0.1047°No0°Teets
g @ @
s %/C;\ . @urdweNo 1 | 01047
g U o | 'TU955x10° T 0 [T 2 [
% ® o Sum total of regenerative energies | Sum total of negative energies in 1) to 8)
O (Regenerative) (%)

—~
-

b. Losses of servo maotor-and- servo amplifier-in.regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo am-

plifier in the regenerative;mode,

Servo Amplifier |Inverse Efficiency[%] | Capacitor Charging[J]
MR-J2-10A(1) 55 9
MR-J2-20A(1) 70 9
MR-J2-40A(1) 85 11
MR-J2-60A 85 11
MR-J2-70A 80 18
MR-J2-100A 80 18
MR-J2-200A 85 40
MR-J2—350A 85 40

Inverse efficiency (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 generated torque, allow
for about 10%. n
Capacitor charging (Ec) : Energy charged into the electrolytic capacitor in the servo amplifier.
Subtract the capacitor charging from the result of multiplying the sum total of regenerative ener-
gies by the inverse efficiency to calculate the energy consumed by the regenerative brake option.
ErR[J] =n e« Es-Ec
Calculate the power consumption of the regenerative brake option on the basis of single-cycle
operation period tf [s] to select the necessary regenerative brake option.
PR [W] = BRI oo (6-1)
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6. OPTIONS AND AUXILIARY EQUIPMENT

(3) Connection of the regenerative brake option
When using the regenerative brake option, always remove wiring from

Parameter No. 0

across P-D and install the regenerative brake option across P-C. Set | ||

parameter No.0 according to the option to be used. The regenerative
brake option will generate heat of about 100°C. Fully examine heat
dissipation, installation position, used cables, etc. before installing
the option. For wiring, use fire-retarding 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.

Always remove the

A CAUTION lead from across P-D.

Servo amplifier
Regenerative brake option

5m (16.4 ft) max. |
/I

Note: Make up a sequence which.will switch off'the magneticicontactor
(MC) when abnormal heating occurs.
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(4) Outline drawing
1) MR-RB032:MR-RB12

LA

26 (0.24) mounting hole

6 (0.23)

[Unit: mm (in)]

N
12 (0.47)

|

1 ]_é
| |MRReD| | _ |
| | | |
| | | |
| | | & |
| | | |
| | S < I |
| | &l s % | |
g g = 5(0.20) © ©
| | el 3 3 He |
| Hgl |
G |l | |
TEL .
c | | |
| |-+ |
| | I > |
| ' ~ L |
| <, = w7
= © |
i e
—~ N
™ -
N
__JiG(O.23) S 1.6 (0.06)
© 20
(0l79) LD
LC
Regenerative |Regenerative| Resistance | Variable Dimensions | Weight
30 | 15 |119| 99
MR - RB032 30 40 (1.18)|(0.59)((4.69)[ (3.9)| 0.5 | 1.1
40 | 15 |169|149
MR - RB12 100 40 (1.57)|(0.59)|(6.65)|(5.87)| 1.1 | 2.4
6- 5
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2) MR-RB32*MR-RB30

[Unit: mm (in)]

<9,
(7.05)
i ]
A Y
] 3 8§
w|l I
3l &
_S | BN
Y 071
Terminal ! 1, 7(0.28)
|| 3.2(0.13) . block 10 ||, 9%
- 318(12.52) _ fosn|_ (039 | (34
' 100(3.94)
Regenerative Regs(r)lvt\e/rezitive Resistance| Weight
Brake Option W] [Q1 |kal | [Ib]
MR-RB32 300 40 29|64
MR-RB30 300 13 29|64
3) MR-RB50
[Unit: mm (in)]
—
7 X 14 slot I
S i
—\ Terminal 3| & \T]
block 3l 9
[s2] ™
— i
| |_7(0.28)
2.3(0.09) H
12 116(4.57)
200(7.87) 17(0.67) ©A7) " 128(5.04)
Regenerative Reg:g‘zztlve Resistance| Weight
Brake Option (W] [Q] |[kg]| [Ib]
MR-RB50 500 13 5.6 |12.3
6— 6
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6-1-2 Cable connectors

(1) Cable selection

e Use the encoder cable 1) or 2) or 3) or 4) after confirming the required wiring length. To fabricate
the encoder cable, use the encoder connector set 5) or 6) and refer to (2) in this section.

* The control signals may either be exported directly using the control signal connector 7) or to
the junction terminal block 12) via the junction terminal block cable 8). Use the options accord-

ing to the connection method.

* When using the personal computer during operation, use the maintenance junction card 9) and
also use the communication cable 10) or 11).
e For the outline drawing of each connector, refer to Section 10-5-4.

Servo amplifier

"""
i Operation I
+ panel .
L
——— 1 i 10) 11)
i i E] E] (=
i Positioning i /4
\ unit | ] Personal
! ! 9) computer
e - (=22 s 17
HC-MF/HA-FF
servo motor
3)4)
{:’:Emr-—
1
I HC-SF/HC-RF
:E[]]" servo motor
Product Model Description
For Standard MR-JCCBLOM-L | Servo amplifier side connector (3M or equivalent)  Servo motor encoder side connector (AMP)
CN2 | 1) |encoder cable for | Cable length in O | 10120-3000VE (Connectgr) 1-172161-9 (Connector)
HC-MF/HA-FF |- 2,5, 10, 20, 30[m] | 10320-52F0-008 (Shell kit

HC-UF 3000r/min

Long flexing-life

MR-JCCBLOM-H

2

2) |encoder cable for | Cable length in O
HC-MF/HA-FF |:2,5, 10, 20, 30,
HC-UF 3000r/min | 40, 50[m]
Standard MR-JHSCBLOIM-L | Servo amplifier side connector (3M or equivalent) - Servo motor encoder side connector
3) |encoder cable for | Cable length in O | 10120-3000VE (Connector) (Japan Aviation Electronics)
HC-SE/HC_RF |:2.5.10,20,30, | 10320-52F0-008 (Shell kit MS3106B20-29S (Straight plug)
HC-UF 2000r/min | 40, 50[m] MS-3057-12A (Cable clamp)
Long flexing-life | MR-JHSCBLOM-H
4) |encoder cable for | Cable length in O [l:: :[]]

HC-SF/HC-RF
HC-UF 2000r/min

:2,5,10, 20, 30,
40, 50[m]
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Product Model Description
For Encoder Servo amplifier side connector (3M or equivalent)  Servo motor encoder side connector (AMP)
CN2 connector set for 0120-3000VE (Connector) 1-172161-9 (Housing)
5) |ue . MR-J2CNM 10320-52F0-008 (Shell kit) 170359-1 (Connector pin)
HC-MF/HA-FF [ MTI-0002 (Clamp) l
Encoder Servo amplifier side connector (3M or equivalent)  Servo motor encoder side connector (Japan Aviation Electronics)
10120-3000VE (Connector) MS3106B20-29S (Straight plug)
f .
6 °H°2”e;::°r SO R ocNs | 10820-52F0-008 (Shell ki MS-3057-12A (Cable clamp)
For Servo amplifier side connector (3M or equivalent)
CN1A, Control signal 10120-3000VE (Connector)
7 MR-J2CN1 _ - i
cNiB| 7 | connector 10320-52F0-008 (Shell kit) [[:l Oty: 2 each
MR=J2TBLLM | Servo amplifier side connector (3M or equivalent)  Junction terminal block side connector
. ) . 10120-6000EL (Connector) HIF3BA-20D-2.54R (Hirose Electric)
Length: 0.5[m
g) | unction terminal | Length: 05Iml | 5., 2510000 (Shell ki
block cable [l::
For Maintenance Refer to Section 6—1—4.
9) |. . MR-J2CN3TM
CN3 junction card
Communication Servo amplifier side connector (3M or equivalent) PC98 series personal computer
cable for pcog |- CPCIBCBLIM | 10120_6000EL (Connector) side connector
Cable length: 3[m] |10320-3210-000 (Shell kit) (Japan Aviation Electronics)
10) Connector: DE-25PF-N
Case: DE-C2-J9
Communication Servo amplifier side connector (3M or equivalent) DOS/V personal computer side
cable for DOS/V MR-CPCATCBL3M 10120-6000EL (Connector) connector
Cable length: 3[m] | 10320-3210-000 (Shell kit) (Japan Aviation Electronics)
11) Connector: DE-9SF-N
Case: DE-C1-J6-S6
Junction )
12) terminal block |MR-TB20 Refer to Section 6-1-3.
10120-6000EL (Connector) 10120-6000EL (Connector)
MR-J2HBUSTIM | 10320-3210-000 (Shell kit) 10320-3210-000 (Shell kit)
13)|Bus cable Cable length in O
:0.5, 1, 5[m] | |
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(2) Standard encoder cable
The specifications and connection of each cable are indicated below. A fabricated cable should
be as specified in the following table or equivalent and connected correctly.

Core Size Pair Core Insulation Sheath OD . ded Cable Model Cable T
X Pal ecommended Cable Mode able e
(mm?] (Note) d [mm] yp
0.08 x 7 uUL20276 Standard encoder cable
.08 x icati
AWG28 7pair (BLACK) Communication cable
uL20276
0.08 x 10 Bus cable
AWG28 10pair (BLACK)
0.9to 1.27
uUL20276
0.2x7 Standard encoder cable
AWG24 7pair (BLACK)
uUL20276
0.3x7 Standard encoder cable
AWG22 7pair (BLACK)
Note: d is as shown below. d
Sectional view of core
Conductor
Insulation sheath
; Characteristics of One Core
Core Size ; Recommended Cable Model
2 XPair| structure | Conductor Cable Type
[mm’] [pcs./mm] | resistance[Q/km]
(Note) Flexing, long-life
0.2x6 40/0.08 105 max. A14B2343 encoder cable

Note: Junkosha make, purchased'from Toa Efectric

For the control signal cgnnector, connect the external conduector, of the shielded cable to the
ground plate securely as shown below.

a. Termination of external conductor

| | |

o4
BOXRXRHKNA
Q2
o4
DIXRRNS
55 X
%%

External conductor Sheath Core Sheath
External conductor
Strip the sheath. Pull back the external conductor to cover the sheath

b. Fitting of the ground plate
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1) Encoder cable connection diagrams

If you have fabricated the encoder cable, connect it correctly.

A CAUTION Otherwise, misoperation or explosion may occur.

a. For HC-MF/HA-FF

Optional cables

MR-JCCBL2M-L MR-JCCBL10M-L MR-JCCBL10M-H
MR-JCCBL5M-L to to
MR-JCCBL2M-H MR-JCCBL30M-L MR-JCCBL50M-H
MR-JCCBL5M-H

Servo amplifier side Encoder side Servo amplifier side Encoder side Servo amplifier side Encoder side

P5 |19 |/ 7 P5 |19 |( L7 P5 |19 |/ 7
LG |11 5 LG |11 5 LG |11 5
P5 |20 |/ P5 |20 |/ P5 |20 |/
LG |12 5 LG |12 5 LG |12 5
P5 |18 P5 |18 |/ P5 |18 £
LG |2 LG |2 5 LG |2 J

8 8 5 8
MR |7 |/ 1 MR |7 |/ 1 MR |7 |( 1
MRR |17 5 2 MRR|17 >, 2 MRR|17 5 2
MD |6 |/ 4 MD. |6 |/ 4 MD |6 |/ 4
MDR |16 i 5 MDR|16 5 5 MDR|16 5 5
BAT |9 |/ 3 BAT |9 |/ 3 BAT |9 |/ 3
Lc |1 e LG |1 E LG |1 E
SD |Plate {-*""""TTT g SD; i [Plate t=¥ P T ETEH SD r(Plate {-*" "9

For fabrication

When fabricating an encoder cable, fabricate it as shown below. The cable of max. 50m length
may be fabricated.

For use of AWG24 For use of AWG22
Servo amplifier side Encoder side Servo amplifier side Encoder side

P5 |19 |( 7 P5 |19 |( 7
LG |11 5 LG |11 5
P5 |20 |/ P5 |20 |/
LG |12 5 LG |12 5
P5 |18 |/ P5 |18 |/
LG |2 5, LG |2 5,

p) 8 8

MR |7 |( 1 MR |7 |( 1

MRR|17 5 2 MRR|17 5 2

BAT |9 £ 3 BAT |9 £ 3
LG |1 5 Lé ;1 7

SD |Plate [-*"""7TTTT g SD |Plate {-*777TTT g

6— 10
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b. For HC-SF/HC-RF
When fabricating an encoder cable, fabricate it as shown below:

Servo amplifier side

P5
LG
P5
LG
MR
MRR
P5
LG
BAT
LG

SD

MR — JHSCBL2M — L
MR — JHSCBL5M - L
MR — JHSCBL2M - H
MR — JHSCBL5M - H

19
11
20
12

Plate

Encoder side

~greroeeeee

|

7

¢

|

7

[

|

J

¢

|

7
AWG24 used

(For less than 10m)

S

(@]

Servo amplifier side

P5
LG
P5
LG
PS5
LG

MR
MRR

BAT
LG

sD

MR — JHSCBL10OM — L

to

MR — JHSCBL50M - L

19
11
20
12
18
2

17

Plate

Encoder side

S

0O

...... S

|

7

¢

|

7

4

|

J

¢

|

7

[

7
AWG22 used

(For 10 to 50m)

Servo amplifier side

P5
LG
P5
LG
PS5
LG

MR
MRR

BAT
LG

SD

MR — JHSCBL10M — H

to

MR — JHSCBL50M - H

19
11
20
12
18
2

17

Plate

Encoder side

S

¢}

(

|

7

¢

|

Y

I

|
—)ﬁ
v

|

7

[

7

AWG24 used

(For 10 to 50m)

In addition to the above, the customer may also fabricate the cable of the following length:
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P5
LG
P5
LG
MR
MRR
P5
LG
BAT
LG

SD

For use,of AWG28 (5m or less)

19
11
20
12

Plate

Encoder side

6—

S

(@]

11
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2) Junction terminal block cable
MR-J2TBLO5M

Junction terminal block side Servo amplifier side (CN1A, CN1B side)
(Note) Terminal Block Label | junction Terminal ||  Pin Pin
For CN1A | For CN2A | Block Terminal No. No. No.
LG LG 10 Bl 1
NP vC 0 Al ‘ 2
PP VDD 11 B2 3
P15R DO1 1 A2 ‘ 4
LZ SON 12 B3 5
LA TLC 2 A3 ‘ 6
LB X 13 B4 7
CR PC 3 A4 ‘ 8
COM TL 14 B5 9
SG SG 4 A5 ‘ 10
OPC P15R 15 B6 11
NG TLA 5 A6 ‘ 12
PG COM 16 B7 13
OoP RES 6 A7 ‘ 14
LZR EMG 17 B8 15
LAR LSP 7 A8 ‘ 16
LBR LSN 18 B9 17
INP ALM 8 A9 ‘ 18
RD ZSP 19 B10 19
SD Sb 9 A10 w 20
Plate

Note: Label for pasition control mode.
When the parameter setting or control mode -is changed, use the
accessory signal seals to change the signal symbols.

3) Bus cable MR — J2HBUSO5M
MR—J2HBUS1M
MR — J2HBUS5M

Servo amplifier side Servo amplifier side

connector connector
10120-6000EL (Connector)  10120-6000EL (Connector)
10320-3210-000 (Shell kit) 10320-3210-000 (Shell kit)

1 { 1
11 ,l 11
2 { 2
12 /l 12
3 ( 3
13 J 13
4 |/ 4
14 4 14
5 |/ 5
15 7 15
6 |/ 6
16 5 16
7 |/ 7
17 5 17
8 { 8
18 J 18
9 £ 9
19 J 19
10 { 10
20 ,l 20
Plate [-*"""7C “*_IPlate
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4) Communication cable

This cable may not be used with some personal computers. After fully ex-
NOTICE amining the signals of the RS-232C connector, refer to this section and
fabricate the cable.

Select the communication cable according to the shape of the RS-232C connector of the

personal computer used. When fabricating the cable, refer to the connection diagram in this

section. The following must be observed in fabrication:

* Always use a shielded, multi-core cable and connect the shield with FG securely.

e The optional communication cable is 3m (10 ft) long. When the cable is fabricated, its
maximum length is 15m (49 ft) in offices of good environment with minimal noise.

Connection diagram

« MR-CPC98CBL3M « MR-CPCATCBL3M
Personal computer side Servo amplifier side Personal computer side Servo amplifier side
:----1 Plate | FG :----1 Plate | FG
SD 2 Fa— 2 | RXD TXD | 3 A A 2 | RXD
J 1 | GND J 1 | GND
RD 3 4 121 TXD RXD 2 4 12 | TXD
SG 7 J 11 | GND GND | 5 J 11 | GND
RS 4 :l ORCRNAE =Sk =) RTS 7 :l -------------- -
CS 5 CTS 8
DSR 6 :|
DTR 4
D-SUB25 pins Half-pitch=20 'pihs D-SUB9 pins Half-pitch 20 pins

(Note)

Note: The PC98 Notes having the connector of half-pitch 14 pins are
also available. Confirm.the,shape.of the RS-232C. connector of the personal computer used.

6— 13
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6. OPTIONS AND AUXILIARY EQUIPMENT

6-1-3 Junction terminal block

(1) How to use the junction terminal block
Always use the junction terminal block (MR-TB20) with the junction terminal block cable (MR-
J2TBLO5M) as a set. A connection example is shown below:

Servo amplifier

Junction terminal block
Cable clamp MR-=TB20
(AERSBAN-ESET)

CN1A
or |:
CN1B

Il

Ground the junction terminal block cable on the junction terminal block side with the standard
accessory cable clamp fitting (AERSBAN-ESET). For the use of the cable clamp fitting, refer to
(3), Section 6-2-6.
(2) Terminal labels

The junction terminal block has three terminal block labels which indicate signal arrangement.
Out of these labels, use the two for MR-J2-A. These two labels are for use in the position
control mode. When the parameter settings of 1/0 signals have been changed or the position
control mode is switched to the speed or torque control mode, refer to (2) in Section 6-1-2 or (2)
in Section 3-1-2 and apply the accessory signal seals to'the labels.

Junction terminal
block cable =
(MR-J2TBLO5M)

1) For CN1A 2) For CN1B
LG[PP[LZ[LB[COMGPC[PGLZR[LBR[RD LG[VDD[SON] [ TL [PI5RICOM[EMG]LSN[ZSN
S IS8 [3I5[813]5[313 S 918 [RS8 (315 |8 |3
NP [P15R] LA [CR[SG[NG] OP [LAR| INF] SD VC[DOI[TLC] PCSG [ TLA[RES[LSP[ALM[ SD
O | |N [0 |¥ b |JOo |~ | (o O | |N [ | |1 |J©o [~ |o (o
(3) Outline drawing 1264 96) [Unit: mm]

r% 117 (4.61) ([Unit: in.])
|
[

=

_|

U

C

@©

wn

I
50 (1.97)
60 (2.36)

4.5 (0.18)

(0.28) 46.2 (1.82)

6— 14
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6. OPTIONS AND AUXILIARY EQUIPMENT

6-1-4 Maintenance junction card

(1) Usage

The maintenance junction card (MR-J2CN3TM) is designed for use when a personal computer
and analog monitor outputs are used at the same time.

Servo amplifier

Bus cable

Maintenance junction card (MR-J2CN3TM)

Communication cable

MR - J2HBUSOM

l

CN3 I:

CN3A

VDD COM EMI DI MBREMGO SG PE,

~

Not used in MR-J2—-A.

(2) Connection diagram

Al A2 A3 A4 B4 B3 B2 Bl B5 B6 A5 A6

CN3B

CN3C

J

O

Analog monitor output 2

|Anal0g monitor output 1

L Not used in MR—-J2-A.

[Unit: mm]
([Unit: in])

3(0.12)

TE1
B O |6
CN3A CN3B CN3C B8l O |6
1
% % ; e O |1
A6
3 3 3 B O |mo2
4 4 4 5
5 5 5
6 6 6
7 7 7
8 8 8 AL
9 9 9 7
0 2 il 2! 3 Loon
12 12 12 |4 A3 O |com
13 13 13 |7 —1 O |[Em
14 14 14
15 Ad
15 15 15 O |oi
16 16 16 B4
17 17 17 O |MBR
18 18 18 B3
19 19 19 23 O |Emco
20 20 20 B2 O |se
Shell Shell Shell B1
| ! O |re
(3) Outline drawing
|
CN3A CN3B cmc_@_ H ﬁ
1
2-95.3(0.21)(mounting hole) B3 B3 bl §
I m |
1 1 L]
=5 =S == N Ry
= L %> N
= N B
2 N~
LIEEEEEE]S
S
< = PP |
4 ™ © =50
88(3.47) 41.5(1.63)
100(3.94)
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6. OPTIONS AND AUXILIARY EQUIPMENT

6-1-5 Set-up software (Will be released soon)

The setup software (MRZJW3-SETUP3L1E or later) uses the communication function of the servo
amplifier to perform parameter setting changes, graph display, test operation, etc. on a personal
computer.

(1) Specifications

Item Description

Communication signal | Conforms to RS-232C.

Baudrate 19200bps, 9600bps

Monitor Batch display, high-speed display, graph display

Alarm display, alarm history, data display at alarm occurrence

Alarm (Minimum resolution changes according to the processing speed of the personal computer)
Diagnostic External 1/0O signal display, no-rotation reason display, cumulative power-on time display, software
number display, tuning data display, ABS data display, automatic VC offset display
Parameters Data setting, list display, change list display, detailed information display

Jog mode, positioning mode, motor-less operation, output signal forced

Test operation output, program operation in simple language

File operation Data read, save, print

Others Automatic operation, help display

Note: On some personal computers, this software may not run properly.

(2) System configuration
1) Components
To use this software, the following components are required in addition to the servo amplifier
and servo motor:

Model Description

Which contains a 80386 or higher CPU and on which Windows 3.1 runs

Personal computer (80486 or higher-recommended).Memory: 8MB or more, hard disk: 1MB or more, serial port used.,

[} Windows 3.1
Display 640 x 400 or more color or 16-scale monochrome display which can be used with Windows 3.1.
Keyboard Which can be connected to the personal computer.
Mouse Which can be used with Windows 3.1. Note that a serial mouse is not used.
Printer Which can be used with Windows 3.1.

MR — CPC98CBL3M « MR — CPCATCBL3M

Communication cable When these cannot be used, refer to Section 6-1-2 and fabricate.

Note: Windows is a trade mark of Microsoft Corporation.

2) Configuration diagram

Servo amplifier
Personal computer U

\%
w

Communication cable

) || =
-— H CN3 CN2 Servo motor
%A

I
D

To RS-232C connector

6- 16
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6. OPTIONS AND AUXILIARY EQUIPMENT

6-2 Auxiliary Equipment

The auxiliary equipment used must be those indicated in this section or equivalent. To comply with
the EN Standard or UL/C-UL Standard, use the auxiliary equipment which conform to the corre-

sponding standard.

6-2-1 Cables
Servo Amplifier (Note 1) Cables [mm?] (Note 3) Crimping Terminal
Model L1eL2:L3@ | L11+L21 | UsVeW | P+CeD |Eectomagneichrke| Model Tool
MR —J2 — 10A(1)
MR - J2 — 20A(1) 1.25 (Note 2)
MR — J2 — 40A(1) 2 1.25 (AWG186) 2 1.25 32959 47387
MR — J2 — 60A (AWG14) (AWG16) (AWG14) (AWG16)
MR — J2 — 70A
2(AWG14)
MR — J2 — 100A
MR — J2 — 200A 3.5(AWG12) 3.5(AWG12)
32968 59239
MR — J2 — 350A 5.5(AWG10) 5.5(AWG10)

Note: 1. The cables are based on the 600V vinyl cables. The cables (U, V, W) in the table assume that the distance

between the servo motor and servo amplifier is 30m or less.
2. Twist the cables for connection of the regenerative brake option (P, C).

3. Used with the UL/C-UL Standard-compliant models. (AMP make)

6-2-2 No-fuse breakers, fuses, magnetic contactors

Downloaded from www.Manualslib.com manuals search engine

Servo Amplifier [No-Fuse Breaker Fuse gﬂ:gtr;ecttigr
Class Current[A} ) "Voltage[V]

MR - J2 - 10A(1) NF30 type 5A K5 10

MR -J2 - 20A NF30 type 5A K5 10

MR - J2 - 40A*20A1{ NF30 type 10A K5 15 SN1O

MR - J2 — 60A*40A1| NF30 type 15A K5 20

MR -J2 - 70A NF30 type 15A K5 20 5FF°

MR - J2 - 100A NF30 type 15A K5 25

MR - J2 - 200A NF30 type 20A K5 40 S-N18

MR - J2 - 350A NF30 type 30A K5 70 S-N20

6— 17
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6-2-3 Power factor improving reactors

Servo amplifier
MR -J2-0A

FR - BAL

R !"". X

Single-phase AC
200~230V O | O O

AN
D ~F mounting screw Servo amplifier

MR -J2 - OA

B or less

NFB FR - BAL
Specification - R M2 X
number Slnglezggii/seAC —0 | 0—o0 00 L1
a —35 o0—o
Seriil 5
number ol Ty
Servo amplifier
MR - J2 -0AlL
Single-phase AC
100~120V

B Dimensions , [mm,(in)] Weight

Servo amplifier Model Model A = P ] £ . [kg(Ib)]

135 64 120 | 120 45 2

MR-J2-10(1)*20A(1) FR-BAL-0.4K (5.31)[(2.25)|(4.72)| (4.72)| (1.77) M4 (4.4)

135 74 120 |:120 57 3

MR-J2—-40A(1) FR=BAL-0.75K (5.31){2.91) | @ 725] (4.7 (224 M4 (6.6)

160. 76 145 | 145 55 4

MR-J2—60A70A FR-BAL-1.5K 630)[(2.99)| 6.71)|5.71)|2.17) M4 ©.8)

160. 96 145 | 145 75 6

MR~-J2-100A FREBALZ2.2K 1 6 '30) [(5.78)| (5.70) | 5.71) | 2.95)| M4 | (13.2)

220 95 200 | 200 70 8.5

MR~J2-200A FR-BAL=3.7K 8.66)|(3.74)|(7.87)| (7.87)|2.76)| M° | (8.7)

220 | 125 | 205 | 200 | 100 14.5

MR-J2-350A FR-BAL=75K | 5 66)| (4.92)|(8.07)| (7.87)|(3.94)| M | (32.0)

6-2-4 Relays

The following relays should be used with the interfaces:

Interface Selection Example
Relay used especially for switching on-off analog input com-| To prevent defective contacts, use a relay for small signal
mand and digital input command (interface DI-1) signals (twin contacts).
(Ex.) OMRON: type G2A, MY
Relay used for digital output signals (interface DO-1) Small relay with 12VDC or 24VDC of 40mA or less

(Ex.) OMRON: type MY

6- 18

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

6. OPTIONS AND AUXILIARY EQUIPMENT

6-2-5 Surge absorbers

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or

equivalent.

Insulate the wiring as shown in the diagram.

Maximum Rating Static )
. ; Varistor Voltage
L . . Maximum Capacity >
Permissible circuit Surge Energy Rated Limit Voltage (Reference Rating (Range)
voltage immunity | immunity power value) VimA
AC[Vma] | DC[V] [A] ] [w] [A] [vi [pF] [\
140 180 (Note) 5 0.4 25 360 300 220
500/time ' (198 to 242)
Note: 1 time = 8 x 20us
(Example) ERZV10D221 (Matsushita Electric)
TNR-12G221K (Marcon Electronics)
Outline drawing [mm] ( [in] ) (ERZ-C10DK221)
13.5 (0.53) 4.7+1.0 (0.19+0.04)
Vinyl tube

X7
X3

KD

K2

XX

>

KX

X5

0.

XX

>
XX

KX

e,

Crimping terminal
for M4 screw

R

3.0 (0.12)
or less

0.8 (0.03)

30.0(1.18)
or more

6— 19
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6. OPTIONS AND AUXILIARY EQUIPMENT

6-2-6 Noise reduction techniques

Noises are classified into external noises which enter the servo
amplifier to cause it to malfunction and those radiated by the servo amplifier to cause peripheral
devices to malfunction. Since the servo amplifier is an electronic device which handles small sig-
nals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier fre-
quencies. If peripheral devices malfunction due to noises produced by the servo amplifier, noise
suppression measures must be taken. The measures will vary slightly with the routes of noise
transmission.
1) General reduction techniques
» Avoid laying power lines (input and output cables) and signal cables side by side or do not
bundle them together. Separate power lines from signal cables.
» Use shielded, twisted pair cables for connection with the encoder and for control signal
transmission, and connect the shield to the SD terminal.
e Ground the servo amplifier, servo motor, etc. together at one point (refer to Section 3-4).
2) Reduction techniques for external noises that cause the servo amplifier to malfunction
If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and
many relays which make a large amount of noise) near the servo amplifier and the servo
amplifier may malfunction, the following countermeasures are required.
e Provide surge absorbers on the noise sources to suppress noises.
e Attach data line filters to the signal cables.
e Ground the shields of the encoder connecting cable and the control signal cables with
cable clamp fittings.
3) Techniques for noises radiated by the servo amplifier that cause peripheral devices to mal-
function
Noises produced by the servo-amplifier are classified into those radiated from the cables
connected to the servo amplifier and its_ main circuits (input and output circuits), those in-
duced electromagnetically ‘or statically by'the signhal-cables of the peripheral devices located
near the main circuit cables, and those transmitted through the power supply cables.

Noises produced [ Noises transmitted ) Noise radiated directly

by servo amplifier | in the/air ) from servo amplifier -Route 1)

Noise radiated from the
power supply cable ~-Route 2)

Noise radiated from
servo motor cable --Route 3)

Magnetic induction

Routes 4) and 5)

Static induction
noise -Route 6)

Noises transmitted
through electric
channels

Noise transmitted through
power supply cable --Route 7)

Noise sneaking from
grounding cable due to | ...Route 8)
leakage current

6- 20
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Instrument

(T mmmmmms @ mm e e e ey ————— > - 3
! 7 7
) 2) i
[ S |
‘I - --- Y
I Ve----- Sensor
: ! ! powelr
H j7 <\i Servo ' SRR
1

Receiver

amplifier
*’\ -

8)

% )

&

Servo motor

Noise Transmission Route

Suppression Techniques

1) 2) 3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may

malfunction/dué to, noise jand/or their signal cables are contained in a control box together

with the servo amplifier'or run near the servo amplifier, such devices may malfunction due to

noises transmitted through the air. The following techniques are required.

(1) Provide maximum clearance between easily affected devices and the servo amplifier.

(2) Provide maximum clearance between easily affected signal cables and the I/O cables of
the servo.amplifier.

(3) Avoid Taying the powerlines (1/Ocables of the servo amplifier) and signal cables side by
side or bundling them together.

(4) Insertlalline noise filter'to-the1/O cables or a radio noise filter on the input line.

(5)Use shielded wires for signal and power cables or put cables in separate metal conduits.

4) 5) 6)

When the power lines and the signal cables are laid side by side or bundled together,

magnetic induction noise and static induction noise will be transmitted through the signal

cables and malfunction may occur. The following techniques are required.

(1) Provide maximum clearance between easily affected devices and the servo amplifier.

(2) Provide maximum clearance between easily affected signal cables and the 1/O cables of
the servo amplifier.

(3) Avoid laying the power lines (I/O cables of the servo amplifier) and signal cables side by
side or bundling them together.

(4) Use shielded wires for signal and power cables or put the cables in separate metal
conduits.

7)

When the power supply of peripheral devices is connected to the power supply of the servo

amplifier system, noises produced by the servo amplifier may be transmitted back through the

power supply cable and the devices may malfunction. The following techniques are required.

(1) Insert the radio noise filter (FR-BIF) on the power cables (/O cables) of the servo
amplifier.

(2) Insert the line noise filter (FR-BSF01) on the power cables of the servo amplifier.

8)

When the cables of peripheral devices are connected to the servo amplifier to make a closed
loop circuit, leakage current may flow to malfunction the peripheral devices. If so, malfunction
may be prevented by disconnecting the grounding cable of the peripheral device.

6— 21
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(1) Data line filter
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
Example: Data line filter:ZCAT3035-1330 [TDK]
ESD-SR-25 [Tokin]
Impedance specifications (ZCAT3035-1330)

Impedance[Q] [Unit: mm] ([Unit: in.])
10 to 100MHZ 100 to 500MHZ

80 150 3941 (1.54+0.04) Loop for fixing the g

. 34+1 cable band L9

+ [

The above impedances are reference | (1'34i0'04)| a2
values and not guaranteed values. ] — QU= 5
----- ' |2
[ (] EE
= 2 N Y

Product name Lot number
Outline drawing (ZCAT3035-1330)

(2) Surge suppressor

The recommended surge suppressor for installation to an AC relay, AC valve, AC elec-

tromagnetic brake or the like near the servo amplifier is shown below. Use this product
or equivalent.

Q.10 @
_'
Surge suppressor

Relay
'@
—O O Q_O

/L Surge suppressor
Surge suppressor AN

This distance should be short
(within 20cm (0.79 in.)).

(Ex.) 972A-2003 504 11
(Matsuo Electric Co., Ltd. - 200VAC rating)

\Z&ﬁzge c R Test Voltage Outline Drawing [Unit: mm] ([Unit: in.])
AC[V] [MFT | [Q] AC[V]
18£15
50 Across T-C ) Vinyl sheathRed vinyl cord (0.71£0.06)
200 05 | 1w 1000(1 to 58) Blue vinyl cord 6 (0.24)
M= \==
10 (0.39) or less 10 (0.39) or less
L0039 L——I ( - > 24 (0.16)
1023 1541 (0.50:0.04) 103
(039 PSR (039 | 31(1.22)
012 =500 (787) 415 (189:0.06) 200 (7.87) 01D
or more or more
Note that a diode should be installed to a DC relay, DC valve or
the like. + —
Maximum voltage: Not less than 4 times the drive voltage N |
of the relay or the like O \RA)
Maximum current: Not less than twice the drive current of
the relay or the like 4
Diode

6— 22
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(3) Cable clamp fitting (AERSBAN-USET)

Generally, the earth of the shielded cable may Strip the cable sheath of
only be connected to the connector's SD ter- the clamped area.
minal. However, the effect can be increased
by directly connecting the cable to an earth
plate as shown below. Cable 5
Install the earth plate near the servo ampli-

fier for the encoder cable. Peel part of the
cable sheath to expose the external conduc- ={O C]='

tor, and press that part against the earth plate

with the cable clamp. If the cable is thin,

clamp several cables in a bunch.

The clamp comes as a set with the earth Cable
plate. Cable clamp

(A, B) Earth plate

40 (1.57)

External conductor

Clamp section diagram

[Unit: mm]
([Unit: in.])
e Outline drawing
Earth plate Clamp section diagram
2 - 5(0.20) hole ,~-17.5 (0.69)
Installation hole | |
B == g
= I A v -
= !
S I - | Lorless [10/0.39)
™ Py b
o =
H < 2] Of <«
N o L
o ~
e[ T | |_N_g n
ls 17 < C 5 g
1 ~ co
Slot—|i |5 *E— j NME
N A B L.:L_| Sle
(Note) M4 screw 6 22 (0.87
(0.24) 35 (1.38)
)
<
8]:
-
-
Note: Screw hole for grounding. Connect it to
the earth plate of the control box.
Type A B C Accessory Fittings Clamp Fitting L
100 86 30 70
AERSBAN - DSET | A: 2 . A
(3.94) | (3.39) | (1.18) clamp A: pes (2.76)
70 56 . 45
AERSBAN - ESET | (2.76)| (2.20)| ~ clamp B: 1pc. B (1.77)

6— 23
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(4) Line noise filter (FR-BLF, FR-BSF01)
This filter is effective in suppressing noises radiated from the power supply side and output side of
the servo amplifier and also in suppressing high-frequency leakage current (zero-phase current)
especially within 0.5MHz to 5MHz band.

Connection Diagram Outline Drawing [Unit: mm] ([Unit: in.])
* Wind the three-phase wires by the equal number of FR — BLF(MR — J2 — 350A)
times in the same direction, and connect the filter to the =
power supply side and output side of the servo - 27 (0.28 ]
amplifier. S (0.28) 8
* The effect of the filter on the power supply side is higher 1
as the number of winds is larger. The number of turns is ) _Mf' H L [46
generally four. On the output side, the number of turns b 130 (5.12
must be four or less. 85 (3.35
Note 1: Do not wind the grounding wire together with the < >
three-phase wires. The filter effect will decrease. ) [ |
Use special caution when a four-core cable is ; 0
used. Use a separate wire for grounding. ‘c-; ™
Note 2: If the wires are too thick to be wound, use two or Dy N\ |
more filters and the number of turns should be as 1 160 (6.30) |
mentioned above. "3 | 180 (7.09) > |
NI
Example 1 NEB o
—o o— p (for MR-J2-200A or less)
Power . L1
supply } . ) 110 (4.33) )
—0 o 2 | , 95 (3.74) | 2— g5 (0.20)
5 L3
(Number of turns: 4) VI:
Example 2 65 (2 56)
NFB @) 6] Servo amplifier
—0 o—— 233 (1.3)
Power - T, L1
supply —
— 9 o— L2 ©
Li . 1 N
ine noise L3 - &
filter [e) e) e 8
K ™,
Two filters are used + _t
(Total number of turns: 4)

(5) Radio noise filter (FR-BIF)...for the input side only
This filter is effective in suppressing noises radiated from the power supply side of the servo
amplifier especially in 10MHz and lower radio frequency bands. The FR-BIF is designed for the

input only.
Connection Diagram Outline Drawing (Unit: mm) ([Unit: in.])
Make the connection cables as short as possible. - . Leakage current: 4mA
Grounding is always required. = Red White Blue Green
Servo amplifier b
NFB S
—To S
Power 3
supply !
< 29114 _
A~ .(_).| -
! 8 95 (0.20)
//// | a ?ole g
[o\] <)
. < =
Radio noise C 'JI“—"‘
29 (1.14
filter FR-BIF 5828 | 4(4 - %3 7(0.28)
6— 24
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6-2-7 L

eakage current breaker

(1) Selection method

High-frequency chopper currents controlled by pulse width modulation flow in the AC servo cir-
cuits. Leakage currents containing harmonic contents are larger than those of the motor which is
run with a commercial power supply.

Select a leakage current breaker according to the following formula, and ground the servo ampli-
fier, servo motor, etc. securely.

Make the input and output cables as short as possible, and also make the grounding cable as long
as possible (about 30cm (11.8 in)) to minimize leakage currents.

Rated sensitivity currentz 10 ¢ {Igl+lgn+iga+K ¢ (Ig2+Ilgm)} [mA]---(6-2)

lgl:
lg2:

Ign:
lga:

% Leakage current

[}

Fig.

K: Constant considering the harmonic contents

Cable
Leakage current breaker
T Mitsubishi K
ype products
Servo Cable - -
- Models provided with NV — SF
amplifier harmonic and surge 1
reduction techniques NV - CF
NV — CA
— — = General
lga 1g2 Igm models NV - CS 3
NV — SS
Leakage current on.the electric. channel from the leakage current breaker to the input
terminals of the servo-amplifier (Found from Fig. 6-1.)
Leakage current on-the electric channel from the output terminals of the servo amplifier to
the servo motor (Foundfrom Fig-'6-1.)
Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF)
Leakage current of-the“servo antplifier(Found-from Table'6-2.)
: Leakage current of the servo motor (Found from Table 6-1.)
120 Table 6-1 Servo Motor's Leakage Table 6-2 Servo Amplifier's
Current Example (Igm) Leakage Current
100 Example (lga)
80 Servo Motor | Leakage Servo Amplifier | Leakage
. Output [KW] | Current [mA] Capacity [kW] |Current [mA]
0.05t0 0.5 0.1
40 0.1t0 0.6 0.1
0.6t0 1.0 0.1
20 121022 0.2
0.7t0 3.5 0.15
0 JLE LT . 3435 0.3
2 35558 14 22 38 80 150
30 60 100
Cable size[mm?] Table 6-3 Leakage Circuit Breaker
Selection Example
6-1 Leakage Current Example —
(Ig1, Ig2) for CV Cable Run Servo Rated Sensitivity
in Metal Conduit Amplifier Current of Leakage
Circuit Breaker
MR —J2 - 10A
to
MR — J2 — 350A| 15 [mA]
MR — J2 — 10A1]
to
MR — J2 — 40A1]

6— 25
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(2) Selection example

Indicated below is an example of selecting a leakage current breaker under the following condi-
tions:

2mm? x 5m 2mm? x 5m

NV
o= Servo amplifier
—O O SM —
A j MR-J2-60A j HA-FF63
Igl lga 192 Igm

Use a leakage current breaker generally available.
Find the terms of Equation (6-2) from the diagram:

5
lgl =20+ o =0.1[mA]

Ig2 =20+ =0.1[mA]

1000
Ign =0 (not used)
Iga = 0.1[mA]

Igm = 0.1[mA]
Insert these values in Equation(6-2):
lg=10{0.1+0+0.1+3¢(0.1'+0.1)}

> 8.5[mA]

According to the result of calculation, use a leakage current breaker having the rated sensi-

tivity current (Ig) of 8.5[mA] or more. A leakage current breaker having Ig of 15[mA] is used
with the NV-CA/CS/SS series.

6-2-8 Battery (MR-BAT, A6BAT)

Use the battery to build an absolute position detection system.

6— 26
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6-2-9 Setting potentiometers for analog inputs

The following variable resistors are available for use with analog inputs such as analog speed and
torgue commands:

Model: WA2WYA2SEBK2KQ Connection diagram
Wire-wound variable resistor 2W2KQ B 9
characteristicShaft rotary angle
Note: Manufacturer (Japan Resistor) standard
WA2W usableConnection diagram
Outline dimension drawing [Unit: mm] ([Unit: in.])
1 2 3
® 20(0.79) 25(0.98) 30(1.18)
g |2.5(0.10) 10(0.39) = 22.8(0.11)
. " |16 o Panel hole machining diagram [Unit: mm] ([Unit: in.])
2 D (o.oerro’ g
S S =)
3 s
>
o = 93.6 (0.14) hole
) <
> %Ij 210 (0.37) hole
£ -
(%)
3
2
Rated Resistance Resistance - [Dielectric/Strength| | Insulation Mechanical Rotary Tor
Power SIS Tolerance |(for 1 minute)| Resistance |Rotary Angle y que
2w 2kQ £10% 700V A.C  [100MQ or more |  300°5° 10 to 100g-cm
or less
Model: Helical pot RRS10(M) 2KQ Connection diagram
Multi dial 23M (10 revolutions)
Japan Resistor make
1 3
Outline dimension drawing [Unit: mm] ([Unit: in.]) .
cw
2
[}
g Panel hole machining diagram [Unit: mm] ([Unit: in.])
c 3 2 Panel thickness: 2 to 6 (0.08 to 0.24)
o = =
5 ] -5
E N o
e g g
= =
= S
©9.5(0.37) hole | Iy
(2]
22.2 (0.09) hole
Rated Resi Resistance |Dielectric Strength| Insulation Mechanical R T
power| Resistance Tolerance |(for 1 minute)| Resistance |Rotary Angle otary Torque
1w 2%Q +10% 700V A.C 1000MQ 36000 9" | 100g-cm or less
or more -0°
6— 27
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CHAPTER 7
INSPECTION

This chapter describes inspection items.

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
INSPECTION
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
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1.

Before starting maintenance and/or inspection, make sure that the
charge lamp is off more than 10 minutes after power-off. Then, confirm
that the voltage is safe in the tester or the like. Otherwise, you may get
an electric shock.

. Any person who is involved in inspection should be fully competent to

do the work. Otherwise, you may get an electric shock. For repair and
parts replacement, contact your safes representative.

NOTICE

. Do not test the servo amplifier with a megger (measure insulation

resistance), or it may become faulty.

. Do not disassemble and/or repair the equipment on customer side.

(1) Inspection

It is recommended to make the following checks periodically:

1) Check for loose terminal block screws. Retighten any loose screws.

2) Check the servo motor bearings, brake section, etc. for unusual noise.

3) Check the cables and the like for scratches and cracks. Perform periodic inspection according
to operating conditions.

4) Check the servo motor shaft and coupling for misalignment.

(2) Life

The following parts must be changed pefiodically 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 Standard Life Remarks
Smoothing capacitor 10 years
Relay -

Servo amplifier [Cooling fan

10,000 to 30,000 Standard life is given for your
hours (2 to 3 years) | eference. If the part has not yet

battery

Absolute position reached the end of its standard life,

10,000 hours it must be changed as soon as it

Bearings

20,000 to 30,000 hours | 'S found faulty.

Servo motor |Encoder

20,000 to 30,000 hours

Oil seal, V ring 5,000 hours

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

7.INSPECTION

1) Smoothing capacitor: Affected by ripple currents, etc. and deteriorates in characteristic. The

2) Relays

3) Servo amplifier cooling fan :

4) Servo motor bearings:

5) Servo motor oil seal, V ring:

Downloaded from www.Manualslib.com manuals search engine

life of the capacitor greatly depends on ambient temperature and
operating conditions. The capacitor will reach the end of its life in 10
years of continuous operation in normal air-conditioned environment.

:Their contacts will wear due to switching currents and contact faults

occur. Relays reach the end of their life at cumulative 100,000 switching
times (switching life), which depends on the power supply capacity.

The cooling fan bearings reach the end of their life in 10,000 to 35,000
hours. Normally, therefore, the fan must be changed in a few years of
continuous operation as a guideline.

It must also be changed if unusual noise or vibration is found during
inspection.

When the servo motor is run at rated speed under rated load, change
the bearings in 20,000 to 30,000 hours as a guideline. This differs on
the operating conditions. The bearings must also be changed if unusual
noise or vibration is found during inspection.

Must be changed in 5,000 hours of operation at rated speed as a

guideline. This differs on the operating conditions. These parts must
also be changed if oil leakage, etc. is found during inspection.
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CHAPTER 8
TROUBLESHOOTING

This chapter gives troubleshooting at start-up and corrective actions for alarms and warnings. When
any fault has occurred, refer to this chapter and take the corresponding action.

8-1 Troubleshooting at Start-Up
8-1-1 Position control mode
8-1-2 Speed control mode
8-1-3 Torque control mode

8-2 Alarms and Warnings
8-2-1 Alarm and warning list
8-2-2 Alarms
8-2-3 Warnings

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4

ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5

OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6

INSPECTION CHAPTER 7

TROUBLESHOOTING

CHARACTERISTICS CHAPTER 9

SPECIFICATIONS CHAPTER 10

SELECTION CHAPTER 11
8- 1
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8. TROUBLESHOOTING

8-1 Troubleshooting at Start-Up

/A\CAUTION

Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding
action.

8-1-1 Position control mode

(1) Troubleshooting

No.|Start-Up Sequence Fault Investigation Possible Cause Refer To
1 |Power on « LED is not lit. Not improved if connectors| 1) power supply voltage fault
« LED flickers. CN1A, CN1B and CN2 are | 2) servo amplifier is faulty.
disconnected.
Improved when connectors| Power supply of CN1 cabling
CN1A and CN1B are is shorted.
disconnected. -
Improved when connector | 1) Power supply of encoder
CN2 is disconnected. cabling is shorted.
2) Encoder is faulty.
Improved when connector | Power supply is shorted.
CN3 is-disconnected.
Alarm occurs. Refer to Section 8-2 and remove cause. Section 8-2
2 | Switch on servo-on [ Alarm occurs. Refer to Section 8-2 and remove cause. Section 8-2
signal. Servo motor shaift'is' | Call the'external1/O 1) Servo on signal is not (1), Section 2-3-3
not servo-locked signal display and check input. (Wiring mistake)
(is free). the ON/OFF istatus ofithe ) [-2)24\DCpower is not
input signal. supplied to COM.
3 | Enter input Servo motor does' not | Check cumulative 1) Wiring mistake Section 2-3-2
command. rotate. command pulses. (a) For open collector
(Test operation) pulse train input,
24VDC power is not
supplied to OPC.
(b) LSP/LSN-SG are not
connected.
2) No pulse is input.
4 | Gain adjustment Rotational ripples Make gain adjustment in | Gain adjustment fault Section 2-4
(speed fluctuations) |the following procedure:
are large at low 1) Increase the auto
speed. tuning response level.
2) Repeat acceleration
and deceleration
several times to
complete auto tuning.
Large load inertia mZﬁil’f’;\,‘vr;n‘;dg:Ztcngzztr; Gain adjustment fault Section 2-4
moment causes the If the servo motor may
Ser\_lo motqr to i be run with safety,
oscillate side to side. | repeat acceleration and
deceleration several
times to complete auto
tuning.
5 |Cyclic operation Position shift occurs. |Confirm the cumulative Pulse counting error, etc. (2) in this section
command pulses, cumulative due t .
feedback pulses and actual ue to noise.
servo motor position.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/
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(2) How to find the cause of position shift

Positioning unit Servo amplifier
a) g)ljjltspem Electronic gear (parameters No. 3, 4) Machine

counter Servo motor

P CMX
CDV ’ d) Machine stop
position M
a) b) Cumulative command ©)

C) Servo on (SON), pulses

stroke end

(LSP/LSN) input C Encoder

— 5 >
B) Cumulative
feedback pulses

When a position shift occurs, check a) output pulse counter, b) cumulative command pulse display,
c) cumulative feedback pulse display, and d) machine stop position in the above diagram.

A), B) and C) indicate position shift causes. For example, A) indicates that noise entered the wiring
between positioning unit and servo amplifier, causing pulses to be mis-counted.

In a normal status without position shift, there are the following relationships:
1) Q = P (positioning unit's output-counter = servo amplifier's cumulative command pulses)
2) P e CMX (parameter No. 3)
CDV (parameter No.4)
= C (cumulative command pulses x electronic gear = cumulative feedback pulses)
3) C e« Al=M (cumulative feedback pulse's x travel per pulse = machine position)

Check for a position shift in ‘the following’ sequence:
1) When Q # P

Noise entered the puise train signal wiring between positioning unit and servo amplifier,
causing pulses to be mis-counted. (Cause A)

CMX

CDhV

During operation, the servo on signal (SON) or forward/reverse rotation stroke end signal

was switched off or the clear signal (CR) switched on. (Cause D)
3) When C « Al # M

Mechanical slip occurred between the servo motor and machine.

2) When P «

zC
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8-1-2 Speed control mode

No.|Start-Up Sequence Fault Investigation Possible Cause Refer To
1 |Power on * LED is not lit. Not improved if 1) Power supply voltage
* LED flickers. connectors CN1A, CN1B fault
and CN2 are disconnected| 2) Servo amplifier faulty.
Improved when Power supply of CN1
connectors CN1A and cabling is shorted.
CN1B are disconnected. -
Improved when connector | 1) Power supply of
CN2 is disconnected. encoder cabling is
shorted.
2) Encoder is faulty.
Alarm occurs. Refer to Section 8-2 and remove cause. Section 8-2
2 | Switch on servo-on |Alarm occurs. Refer to Section 8-2 and remove cause. Section 8-2
signal. Servo motor shaft is |Call the external 1/0 (Wiring mistake) (1), Section 2-3-3
free. signal display and check |2) 24VDC power is not
the ON/OFF status of the supplied to COM.
input signal.
3 | Switch on forward |Servo motor does Call the status display and Analog speed command Section 2-3-2
rotation start (ST1) |not rotate. check the input voltage of is OV.
or reverse rotation the analog speed command.
start (ST2). - - -
Call the external 1/O signal LSP, LSN, ST1 or ST2 is (1), Section 2-3-3
display and check the ON/OFF | off.
status 'of the input signal.
Check the internal speed | ot yalue is 0. (3), Section 2-3-5
commands 1'to-3
(parameters No. 8 to 10).
Check ‘the internal-torquée |Set value is 0.
limit 1 (parameter No. 28).
4 | Gain adjustment Rotational ripples Make gain ‘adjustment in Gain'adjustment fault Section 2-4
(speed fluctuations) _|the following procedure:
are large at low 1) Increase the.auto tuning
speed. response level.
2) Repeat-acceleration and
deceleration several
times to complete auto
tuning.
Large load inertia Make gain adjustment in | Gain adjustment fault Section 2-4
moment causes the |the following procedure:
servo motor to If the servo motor may be
oscillate side to side. | run with safety, repeat
acceleration and
deceleration several times
to complete auto tuning.

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

8. TROUBLESHOOTING

8-1-3 Torque control mode

rotation start (RS1)
or reverse rotation
start (RS2).

not rotate.

and check the analog
torque command.

is OV.

No.|Start-Up Sequence Fault Investigation Possible Cause Refer To
1 |Power on * LED is not lit. Not improved if connectors|1) Power supply voltage
* LED flickers. CN1A, CN1B and CN2 are fault
disconnected. 2) Servo amplifier faulty.
Improved when connectors| Power supply of CN1
CN1A and CN1B are cabling is shorted. -
disconnected.
Improved when connector |1) Power supply of encoder
CN2 is disconnected. cabling is shorted.
2) Encoder is faulty.
Alarm occurs. Refer to Section 8-2 and remove cause. Section 8-2
2 |Switch on servo-on |Alarm occurs. Refer to Section 8-2 and remove cause. Section 8-2
signal. Servo motor shaft is |Call the external I/O signal |(Wiring mistake) (1), Section 2-3-3
free. display and check the 2) 24VDC power is not
ON/OFF status of the input supplied to COM.
signal.
3 [Switch on forward |Servo motor does Call the status display Analog torque command Section 2-3-2

Call the external 1/0 signal
display and check the
ON/OFF status of the input
signal.

RS1 or RS2 is off.

(1), Section 2-3-3

Check the internal speed
limits 1 to 3
(parameters No. 8 to 10).

Set value is 0.

Check the internal torque
limit 1, (parameter-No.-28).

Set value is 0.

(3), Section 2-3-5
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8-2 Alarms and Warnings

8-2-1 Alarm 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 8-2-2 or 8-2-3 and take the appropriate action.Set
0001 in parameter No. 49 to output the alarm code in ON/OFF status across the corresponding
pin and SG. Warnings (A. 92 to A. EA) have no codes. Any alarm code is output at occurrence of
the corresponding alarm. In the normal status, the signals available before alarm code setting

(CN1B-19: ZSP, CN1A-18:INP or SA, CN1A-19: RD) are output.

(Note) Alarm Code
Display| cN1B- | CN1A- | CN1A- Name
19 pin | 18 pin | 19 pin

A. 10 0 1 0 Undervoltage

A. 11 0 0 0 Board errorl

A. 12 0 0 0 Memory errorl

A. 13 0 0 0 Clock error

A. 15 0 0 0 Memory error2

A. 16 1 1 0 Encoder errorl

A. 17 0 0 0 Board error2

A. 18 0 0 0 Board error3

A. 20 1 1 0 Encoder error2

A. 24 1 0 0 Ground fault
g A. 25 1 1 0 Absalute positiom-erase
s | A .30 0 0 1 Regenerative error
< | A 31 1 0 1 Overspeed

A. 32 1 0 0 Overcurrent

A. 33 0 0 3 Overvoltage

A. 35 1 0 1 Command pulse frequency alarm

A. 37 0 0 0 Parameter error

A. 46 0 1 1 Servo motor overheat

A. 50 0 1 1 Overloadl

A. 51 0 1 1 Overload2

A. 52 1 0 1 Error excessive

A. 8E 0 0 0 RS-232C error

8888 0 0 0 Watchdog

A. 92 Open battery cable warning

A. 96 Zero setting error

A. 9F Battery warning
9 A. EO Excessive regenerative load warning
£ A. E1 Overload warning
§ A. E3 Absolute position counter warning
2 A. E5 ABS time-out warning

A. E6 Servo emergency stop

A. E9 Main circuit off warning

A. EA ABS servo on warning

NOTE, 0:OFF 1:0ON
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8-2-2 Alarms
When any alarm has occurred, eliminate its cause, ensure safety, then reset
/N WARNING ; 1S tat
the alarm, and restart operation. Otherwise, injury may occur.
When any of the following alarms has occurred, always remove its cause
and allow about 30 minutes for cooling before resuming operation. If opera-
tion is repeated by switching control circuit power off, then on to reset the
NOTICE alarm, the servo amplifier, servo motor and regenerative brake option may

become faulty.
* Regenerative error (A. 30)
* Overload 1 (A. 50)
* Overload 2 (A. 51)

When an alarm occurs, the trouble signal (ALM) switches off, the display shows the corresponding
alarm number, and the servo motor comes to a stop. The optional set-up software may be used to
refer to the cause.

Alarm Code

Display| CN1B-|CN1A-|CN1A- Name Definition Cause Action
19 pin|18 pin |19 pin

A. 10 0 1 0 Undervoltage | Power supply 1. ,Power supply voltage is low. Review the power
voltage dropped.

MR-J2-00A:160V or less
MR-=J2- [0 AL: 83V-0r less

2. Power failed instantaneously supply.
for 15ms or. longer.

3. Shortage of power supply
capacity caused the power
supply voltage to drop at start,
etc.

4.'Power switched on within 5
seconds after it had switched off.

5. Faulty parts in the servo amplifier | Change the servo

Checking method amplifier.
Alarm (A. 10) occurs if power is
switched on after all connectors
are disconnected.
A. 11 0 0 0 Board error 1 | Printed board Faulty parts in the servo amplifier | Change the servo
faulty Checking method amplifier.
A. 12 0 0 0 Memory RAM, ROM
error 1 memory fault Alarm (_any of A'. 1 t? 15)
occurs if power is switched on
A. 13 0 0 0 Clock error Printed board after all connectors are
fault disconnected.
A. 15 0 0 0 |Memory EEPROM fault
error 2
A. 16 1 1 0 Encoder Communication | 1. Encode connector disconnected] Connect correctly.
error 1 error occurred |5 Encoder fault Change the servo
between motor
encoder and ’
servo amplifier. | 3. Encoder cable faulty Repair or change
(Wire breakage or short) cable.

4. Combination of servo amplifier | Use correct
and servo motor is not proper. combination
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Alarm Code

error

regenerative
power of the
built-in
regenerative
brake resistor
or regenerative
brake option is
exceeded.

Display|CN1B-|CN1A-|CN1A- Name Definition Cause Action
19 pin| 18 pin|19 pin
A. 17 0 0 0 Board error 2 | CPU/parts fault | Faulty parts in the servo amplifier | Change the servo
amplifier.
Checking method
Alarm (A. 17 or A. 18) occurs if
A. 18 0 0 0 |Boarderror 3 power is switched on after all
connectors have been
disconnected.
A. 20 1 1 0 Encoder Communication | 1. Encoder connector disconnected. | Connect correctly.
error 2 error occurred 5 £ o der cable faulty Repair or change
between (wire breakage or short) the cable
encoder and '
servo amplifier.
A. 24 1 0 0 Motor output | Ground fault 1. Power input wires and servo motor | Connect correctly.
ground fault | occurred at servo output wires are in contact at main
motor outputs circuit terminal block (TE1).
(U, V, W phases) -
of servo amplifier. 2. I_nsulatlon_ of servo motor power | Change cable.
line deteriorated.
A. 25 1 1 0 Absolute Absolute position | 1. Reduced voltage of super After alarm has
position erase| data in error capacitor in encoder occurred, hold
power on for a
few minutes, and
switch it off once,
then on again.
Make home
position return
again.
2. Battery voltage low Change battery.
: Make home
3-'Battery cable or battery is position return
faulty. again.
A. 30 0 0 1 Regenerative' | The permissible-[-1:--Wrong-setting“cf parameter No. 0 | Set correctly.

2. Built-in regenerative brake
resistor or regenerative brake
option is not connected.

Connect correctly.

3. High-duty operation or continuous
regenerative operation caused the
permissible regenerative power of
the regenerative brake option to be
exceeded.

Checking method

Call the status display and check

the regenerative load ratio.

1. Reduce the
frequency of
positioning.

2. Use the
regenerative
brake option of
larger capacity.

3. Reduce the load.

4. Power supply voltage
increased to 260V or more.

Review power
supply.

Regenerative
transistor fault

5. Regenerative transistor faulty.

Checking method

1) The regenerative brake option
has overheated abnormally.

2) The alarm occurs after removal
of the built-in regenerative brake
resistor or regenerative brake
option.

Change the servo
amplifier.

6. Built-in regenerative brake
resistor or regenerative brake
option faulty.

Change servo amplifier
or regenerative brake
option.
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Alarm Code
Display|CN1B-|CN1A-[CN1A- Name Definition Cause Action
19 pin |18 pin |19 pin
A. 31 1 0 1 Overspeed Speed has 1. Input command pulse frequency | Set command
exceeded the exceeded the permissible pulses correctly.
instantaneous instantaneous speed frequency.
permissible - -
speed. 2. Small acceleration/deceleration | Increase the
time constant caused overshoot | acceleration/
to be large. deceleration time
constant.

3. Servo system is instable to 1. Re-set servo
cause overshoot. gain to proper

value.

2. If servo gain
cannot be set
to proper value:

1) Reduce load
inertia moment
ratio; or

2) Reexamine
acceleration/
deceleration
time constant.

4. Electronic gear ratio is large Set correctly.
(parameters No. 3, 4).

5. Encoder faulty. Change the

servo motor.

A. 32 1 0 0 Overcurrent | Current that flew| 1. Short/occurred in servo amplifier | Correct the wiring.
is higher than output phases U, V and W.
thepermiseils 2. Transistor (IPM) of the servo Change the servo
current of the e o
servo amplifier. amplifier faulty. amplifier.
===+ Checking method
Alarm (A. 32) occurs if power is
switched on after all connectors
are disconnected.

3. Ground fault occurred in servo Correct the wiring.
amplifier output phases U, V and W.

4. External noise caused the overcurrent | Take noise suppression
detection circuit to misoperate. measures.

A. 33 0 0 1 Overvoltage | Converter bus 1. Lead of built-in regenerative 1. Change lead.
voltage exceeded brake resistor or regenerative | 2. Connect
400V. brake option is open or correctly.

disconnected.

2. Regenerative transistor faulty. |Change servo

amplifier.

3. Wire breakage of built-in 1. For wire breakage of
regenerative brake resistor or built-in regenerative
regenerative brake option brake resistor,

change servo
amplifier.

2. For wire breakage of
regenerative hrake
option, change
regenerative brake
option.

4. Capacity of built-in regenerative |Add regenerative
brake resistor or regenerative  |brake option or
brake option is insufficient. increase capacity.
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Alarm Code
Display [CN1B- [CN1A- [CN1A- Name Definition Cause Action
19 pin |18 pin |19 pin
A. 35 1 0 1 Command Input command | 1. Command pulse frequency is Reduce the command
pulse alarm | pulses are too too high. pulse frequency to
high. proper value.

2. Noise entered command pulses.| Take measures

against noise.

3. Command unit faulty. Change the

command unit.

A. 37 0 0 0 Parameter Parameter 1. Servo amplifier fault caused the | Change the

error setting is wrong. parameter setting to be servo amplifier.
rewritten.

2. Regenerative brake option not | Set parameter

used with servo amplifier was No. O correctly.

selected in parameter No. 0.

A. 46 0 1 1 Servo motor | Servo motor 1. Ambient temperature of servo Review environment

overheat temperature rise motor is over 40°C. so that ambient
actuated the temperature is
thermal 0 to 40°C.
protector.

2. Servo motor is overloaded. 1. Reduce load.

2. Review operation
pattern.

3. Use servo motor
that provides
larger output.

3. Thermal protector in encoder is | Change servo

faulty. motor.

A. 50 0 1 1 Overload,1 Load exceeded |1 Servo-amplifier is used in 1. Reduce load.
overload excess of its continuous output | 2. Review operation
protection current. pattern.
characteristic of 3. Use servo motor
servo amplifier. that provides
Load ratio 300%:; larger output.

2.5s'or more
Load ratio 200%:
100s or more| 5 geryo system is instable and 1. Repeat
Servo motor hunting. acceleration/
locked: deceleration to
1s or more execute auto
tuning.

2. Change auto
tuning response
level setting.

3. Set auto tuning to
OFF and make
gain adjustment
manually.

3. Machine struck something. 1. Review
operation
pattern.

2. Install limit
switches.
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Alarm Code
Display|CN1B-|CN1A-|CN1A- Name Definition Cause Action
19 pin (18 pin |19 pin
A. 50 0 1 1 Overload 1 4. Wrong connection of servo Connect correctly.
motor. Servo amplifier's output
terminals U, V, W do not match
servo motor's input terminals
U, VvV, w.
5. Encoder faulty. Change the servo
motor.
— Checking method ——
When the servo motor shaft is
rotated slowly with the servo off,
the cumulative feedback pulses
should vary in proportion to the
rotary angle. If the indication
skips or returns midway, the
encoder is faulty.
A. 51 0 1 1 Overload 2 Machine collision | 1. Machine struck something. 1. Review
or the like caused operation
max. output pattern.
current to flow 2. Install limit
successively for switches.
several seconds.
2. Wrong connection of servo Connect correctly.
motor. Servo amplifier's output
terminals U, V, W do not match
servo motor's input terminals
Uy VW
3..Servo system is instable and 1. Repeat acceleration/
hunting. deceleration to execute|
auto tuning.
2. Change auto tuning
response level setting.
3. Set auto tuning to OFF
and make gain
adjustment manually.
4. Encoder faulty. Change the servo
motor.
—— Checking method
When the servo motor shaft is
rotated slowly with the servo off,
the cumulative feedback pulses
should vary in proportion to the
rotary angle. If the indication
skips or returns midway, the
encoder is faulty.

8- 11
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Alarm Code
Display|CN1B-|CN1A-|[CN1A- Name Definition Cause Action
19 pin |18 pin |19 pin
A. 52 1 0 1 Error Droop pulse value | 1. Acceleration/deceleration time | Increase the acceleration/
excessive of the deviation constant is too small. deceleration time constant,
counter exceeded —
80k pulses 2. Torque limit value (parameter Increase the
’ No. 28) is too small. torque limit value.
3. Start not allowed because of 1. Review the
torque shortage due to power power supply
supply voltage drop. capacity.

2. Use servo motor
that provides larger
output.

4. Position control gain 1 Increase set value
(parameter No. 6) value is small.| and adjust to ensure
proper operation.
5. Servo motor shaft was rotated | 1. When torque is
by external force. limited, increase
the limit value.

2. Reduce load.

3. Use servo

motor that pro-
vides larger
output.

6. Machine struck something. 1. Review opera-
tion pattern.

2. Install limit

switches.
7. Encoder faulty. Change the servo
motor.
8. Wrong connection of servo motor. | Connect correctly
Servo amplifier's output terminals
UV, W do not match servo mo-
tor's input terminals U, V, W.
A. 8E 0 0 0 RS-232C Communication | 1. Communication connector is disconnected. | Connect correctly.
alarm Lault occurred |5 communication cable faulty. Repair or change
etween servo (Wire breakage or short) cable.
amplifier and
personal com-
puter. 3. Personal computer faulty. Change personal
computer.
8888 0 0 0 Watchdog CPU, parts faulty | Fault of parts in servo amplifier Change servo
amplifier.
—— Checking method ———
Alarm (8888) occurs if power is
switched on after all connectors
are disconnected.
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8-2-3 Warnings

If a warning occurs, the servo amplifier does not go into a servo off status. However, if operation is
continued in the warning status, an alarm may occur or proper operation not performed. Eliminate
the cause of the warning according to this section. Use the optional set-up software to refer to the
cause of warning.

Display

Name

Definition

Cause

Action

A. 92

Open battery
cable warning

Absolute position detection
system battery voltage is low.

1. Battery cable is open.

Repair cable or change]
battery.

2. Battery voltage dropped to 2.8V

or less.

Change battery.

Zero setting error

Zeroing could not be executed.

1. Command pulses were input
after droop pulses had been
cleared.

2. Droop pulses remaining are

greater than in-position range
setting.

Make provisions so that
command pulses are
not input after droop
pulses are cleared.

3. Creep speed is high.

Reduce creep speed.

Battery warning

Absolute position detection
system battery voltage is low.

Battery voltage dropped to 3.2V
or less.

Change battery.

Excessive regen-
erative load warn-

ing

There is a/possibility that-rege-
nerative power may exceed
permissible regenerative power
of built4in‘regenerative brake
resistor or regenerative brake
option,

Regenerative power increased to
85% or more of permissible rege-
nerative power,of built-in regene-
rative-brake|resistor or regenerat-
ive brake option.

Checking method

Call the status display and
check regenerativeload ratio.

1. Reduce frequency
of positioning.

2. Change regenerative
brake option for the
one with larger
capacity.

3. Reduce load.

Overload warning

Thereé is-a-possibility that-over-
load alarm 1 or 2 may occur.

Load increased to 85% or more of

overload alarm 1 or 2 occurrence

level.

Cause, checking method
’;fer to A. 50, 51.

Refer to A. 50, 51.

Absolute position
counter warning

Absolute position encoder
pulses faulty.

1. Noise entered the encoder.

Take noise suppress-
ion measures.

2. Encoder faulty.

Change servo motor.

ABS time-out
warning

Absolute position data transfer
fault

=

. Programmable controller's
ladder program error

Correct program.

2. Mis-wiring of CN1B-9 pin,
CN1B-6 pin

Connect correctly.

Servo emergency
stop

EMG-SG are open.

External emergency stop was
made valid. (EMG-SG were
opened.)

After ensuring safety,
reset emergency stop.

Main circuit off
warning

Servo on signal (SON) was
switched on with main circuit
power off.

Servo on signal (SON) was
switched on with main circuit
power off.

Switch on main circuit
power.

ABS servo on
warning

Servo on signal (SON) was not
switched on within 1s after
servo amplifier went into
absolute position data transfer
mode.

1. Programmable controller's
ladder program error

Correct program

2. Mis-wiring of SON signal

Connect correctly.

8- 13
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CHAPTER 9
CHARACTERISTICS

This chapter provides various characteristics and data of the servo.

Overload Protection Characteristics
Losses Generated in the Servo Amplifier
Electromagnetic Brake Characteristics
Dynamic Brake Characteristics

Vibration Rank

QO @EPe
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INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ABSOLUTE POSITION DETECTION SYSTEM |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
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9-1 Overload Protection Characteristics

An electronic thermal relay is built in the servo amplifier to protect the servo motor and servo
amplifier from overloads. The operation characteristics of the electronic thermal relay are shown
below.Overload 1 alarm (A. 50) occurs if overload operation performed is above the electronic
thermal relay protection curve shown below. Overload 2 alarm (A. 51) occurs if the maximum cur-
rent flew continuously for several seconds due to machine collision, etc. Use the equipment on the
left-hand side area of the continuous or broken line in the graph.

(1) MR—J2—10A to MR—J2—100A

a: HC-MF series 1000

HA-FF series ——
(300W or more) e
HC-SF series T A D U I
HC-RF series wol || 7« ] During rotation
2 iy “\ 7
[} —. NE&
E T
é 10l | Duringstop] . .| T |
o — = =
) L N\
o Ry
o N
S
1 RN
0.1
50 150 200 250 300

Load ratio [%]

b: HA-FF series 1000 t =
(200W or less) —— SRR R
RS
100 NG DS I?urmg rotation
— < S
.ﬂ N&
g N
S ool /\\
E \\ \
oy . T
° Duringstop . . | - = | .. ] "=
0.1
50 100 150 200 250 300

Load ratio [%]

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

9.CHARACTERISTICS

(2) MR—J2—200A and MR—J2—350A

HC-SF Series 1000

HC-RF Series
HC-UF Series e
IIIIIIIIIII\I\H‘I‘D‘.‘“t‘I.“
ol T Y ‘urmgroalon
@ = N
() /‘\
£ T
Z 10 - Duringstop| -« - '
2 =
= I W
© \ \
e N .
[e) LN
1 i Y
0.1

50 100 150 200 250 300

Load ratio [%)]
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9-2 Losses Generated in the Servo Amplifier

(1) Amount of heat generated by the servo amplifier
Table 9-1 indicates servo amplifiers' power supply capacities and losses generated under rated
load. For thermal design of an enclosure, use the values in Table 9-1 in consideration for the
worst operating conditions. The actual amount of generated heat will be intermediate between
values at rated torque and zero torque according to the duty used during operation. When the
servo motor is run at less than the maximum speed, the power supply capacity will be smaller
than the value in the table, but the servo amplifier's generated heat will not change.

Table 9-1 Power Supply Capacity and Generated Heat Per Servo Amplifier at Rated Output

b s | Servo Amplifier-Generated Heat | Area Required for
. ower Supply U
Servo Amplifier | Servo Motor | capacity [kVA] | At rated torque| With servo off Heat Dissipation
[w] (W] [m?] [ft?]
HC-MF053-13 0.3 25 15 0.5 5.4
MR-J2-10A(1) HA-FF053:13 0.3 25 15 0.5 5.4
HC-UF13 0.3 25 15 0.5 5.4
HC-MF23 0.5 25 15 0.5 5.4
MR-J2-20A(1) HA-FF23 0.5 25 15 0.5 5.4
HC-UF23 0.5 25 15 0.5 5.4
HC-MF43 0.9 35 15 0.7 7.5
HA-FF33 0.7 35 15 0.7 7.5
MR-J2-40A(1)
HA-FF43 0.9 35 15 0.7 7.5
HC-UF43 0.9 35 15 0.7 7.5
HA-FF63 1.1 40 15 0.8 8.6
MR-J2-60A HC-SF52 1.0 40 15 0.8 8.6
HC-SF53 1.0 40 15 1.0 10.8
HC-MF73 1.3 50 15 1.0 10.8
MR-J2-70A
HC-UF72.-73 1.3 50 15 1.0 10.8
HC-SF81 inf 50 15 1.0 10.8
MR-J2-100A
HC-SF102-103 1.7 50 15 1.0 10.8
HC-SF121 2.1 90 20 1.8 19.4
HC-SF201 3.5 90 20 1.8 19.4
HC-SF152-153 2.5 90 20 1.8 19.4
MR-J2-200A HC-SF202-203 3.5 90 20 1.8 19.4
HC-RF103 1.7 90 20 1.8 19.4
HC-RF153 2.5 90 20 1.8 19.4
HC-UF152 2.5 90 20 1.8 19.4
HC-SF301 4.8 120 20 2.7 29.1
HC-SF352-353 55 130 20 2.7 29.1
MR-J2-350A
HC-RF203 3.5 90 20 2.7 29.1
HC-UF202 3.5 90 20 2.7 29.1

Note: 1. Sufficient heat-related capacity (kVA) values are indicated in Table 9-1 for the power
supply. However, since instantaneous power 2 to 2.5 times higher than the rated will be
required for servo motor acceleration, use a power supply which will provide the voltage
within the permissible voltage fluctuation at the L1, L2 and L3 terminals of the servo
amplifier. Note that the power supply capacity will vary according to the power supply
impedance.

Refer to Table 9-1 for the current capacity of the power supply.

When using multi-axes, add the power capacity per axis.

Heat generated during regeneration is not included in the servo amplifier-generated heat.
To calculate heat generated by the regenerative brake option, use Equation 6-1 in Sec-
tion 6-1-1.

Ll N

9- 4
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(2) Heat dissipation area for enclosed servo amplifier

An enclosure or control box for the servo amplifier should be designed to operate at the ambi-
ent temperature of 40°C (104°F) within a temperature rise of 10°C (50°F). (With a 5°C (41°
F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The
necessary enclosure heat dissipation area can be calculated by Equation 9-1:

(Outside)
A = T i, (9-1) (Inside)

Temperature

where, A: Heat dissipation area [m?]
P: Loss generated in the control box [W]
AT: Difference between internal and am-

bient temperatures [°C] / \ Air flow

K: Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with
Equation 9-1, assume that P is the sum of all
losses generated in the enclosure. Refer to
Table 9-1 for heat generated by the servo am-
plifier. "A" indicates the effective area for heat
dissipation, but if the enclosure is directly in-
stalled on an insulated wall, that eéxtra amount
must be added to the enclosure's surface area.
The required heat dissipatior area will'vary wit
the conditions in the enclosure. If convection in the enclosure is poor and heat builds up,
effective heat dissipation will'not be possible. Therefore, arrangement of the equipment in
the enclosure and the use of a fan should be considered.

Table 9-1 lists the enclosure-dissipation area for each servo-amplifier when the servo am-
plifier is operated at the ambient temperature of 40°C (104°F) under rated load.

Fig. 9-2 Temperature Distribution in
Enclosure

When air flows along the outer wall of the

enclosure, effective heat exchange will

be possible, because the temperature

sloperinside and outside the enclosure

will be steeper.
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9-3 Electromagnetic Brake Characteristics

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

/\ cAUTION braking.

The characteristics of the electromagnetic brake provided for the servo motor with electromagnetic
brake are indicated below:

Though the brake lining may rattle during low-speed operation, it poses no functional problem.
Though the brake lining may rattle during operation, it poses no functional problem.A leakage
magnetic flux will occur at the shaft end of the servo motor equipped with electromagnetic brake.

(1) Characteristics
Table 9-2 Electromagnetic Brake Characteristics

Servo Motor HC-MF Series HA-FF Series HC-SF Series |HC-RF Series
0538 | 23B | 73B | 053B | 23B | 43B 52581%?525 ;é;g:g gg;g 103B
Item 138 | 43B 138 | 338 | 638 [X21001A00 D8] (0 2038
(Note 1) Type Spring-loaded safety brake
(Note 4) Rated voltage 24VDC
Rated current at 20C [A] 026 | 033 | 042 | 022 | 031 | 046 | 0.8 1.4 0.8
Excitation coil resistance at 20°C [Q] 91 73 57 111 78 52 29 16.8 30
Capacity [W] 6.3 7.9 10 7 7.4 11 19 34 19
ON current [A] 0.18 | 0.18 0.2 | 0.15 0.2 0.3 0.2 0.4 0.25
OFF current [A] 0.06 | 011 | 012 | 006 | 006 | 0.1 | 0.8 0.2 | 0.085
Static friction torque [Nem] 0.32 1.3 2.4 0.39 1.18 2.3 8.3 43.1 6.8
[kgfecm] 3.2 13 245 4 12 23.5 85 440 70
[oz#in] 453 |'184.2 | ‘340 -| '55.3 167 | 326 | 1176 | 6108 | 964
(Note 2) Release delay time [S] 0.03- | 0.03 (7008 20,03 | 0.03 | 003 | 0.04 0.1 0.03
Braking delay time AC off (Fig. a) 0.08 0.1 0.12 0.08 0.1 0.12 0.12 0.12 0.12
(Note 2) [s] DC off (Fig.s b, c) 0.01 | 0.02-(/0:08 () 001 0:08/ {(0:03 | 0.03 | 0.03 | 0.03
[Nem] 56 | 22.0 | 640 | 3.9 18.0 | 46.0 | 400 | 4500 | 400
Per braking | [kgfcm]' || 57,1 | 22475 4“653.1 | 39.8 | 183.7 | 469.4 | 4082 | 15918 | 4082
Permissible braking work [0zein] 793.6 | 3117.6 |.9069.3 | 552.7 | 2550.7 | 6518.6 |56683.3|637687.1| 56683.3
[Nem] 56 220 640 39 180 | 460 | 4000 | 45000 | 4000
Perhour  |[kgfcm] | 571 | 2245 | 6531 | 398 | 1837 | 4694 | 40816 | 459184 | 40816
[ozein] 7936 | 31176 | 90693 | 5527 | 25507 | 65186 | 566833 |6376871| 566833
ﬁ;:gfegl’se”ess at servo motor shaft 0.19102.5{0.12t0 1.2 0.110 0.9 0.3t0 3.5 | 0.2t02.0| 0.2t0 1.3] 0.2t0 0.6 | 0.2t0 0.6 | 0.210 0.6
CNy“cTebSe[rti(r’;:Sr]aki”g 20000 | 20000 | 20000 | 30000 | 30000 | 30000 | 20000 | 20000 | 20000
Brake life [Nem] 4 15 32 4 18 47 200 100 200
(Note 3) ‘é‘:olr('fnpe' [kgfcm] | 41 153 327 41 184 | 480 | 2041 | 10204 | 2041
ane [0z+in] 567 | 2126 | 4535 | 567 | 2551 | 6660 | 28342 | 141708 | 28342
9- 6
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Servo Motor HC-UF Series
13B 23B 73B 72B 202B
Item 43B 152B
(Note 1) Type Spring-loaded safety brake
(Note 4) Rated voltage 24V 5,DC
Rated current at 20°C [A] 0.26 0.33 0.42 0.8 1.4
Excitation coil resistance at 20°C [Q] 91 73 57 29 16.8
Capacity [W] 6.3 7.9 10 19 34
ON current [A] 0.18 0.18 0.2 0.2 0.4
OFF current [A] 0.06 0.11 0.12 0.08 0.2
Static friction torque [Nem] 0.32 1.3 2.4 8.3 43.1
[kgfecm] 3.2 13 245 85 440
[ozein] 45 184 340 1176 6108
(Note 2) Release delay time [S] 0.03 0.03 0.03 0.04 0.1
Braking delay time AC off (Fig. a) 0.08 0.1 0.12 0.12 0.12
(Note 2) [s] DC off (Fig.s b, c) 0.01 0.02 0.03 0.03 0.03
[Nem] 5.6 22 64 400 4500
Per braking | [kgfecm] 57.1 224.5 653.1 4082 45918
Permissible braking work [0zein] 793.6 | 3117.6 | 9069.3 |56683.3|637687.1
[Nem] 56 220 640 4000 45000
Per hour [kgfscm] 571 2245 | 6531 | 40816 | 459184
[ozein] 7936 31176 | 90693 | 566833 |6376871]
Brake looseness at servo motor shaft 0.190.2.50.12 t0,1.2| 0.1 0,09 |-0.2 10,0,6,{,0.2 t0 0.6
[degrees]
'C\'y“CTebSe[rti(r’; g’sr]aki”g 20000 | 20000 | 20000 | 20000 | 20000
Brake life [Nem] 4 15 32 200 | 1000
(Note 3) Work per | notemp | 41 153 327 | 2041 | 10204
braking
[0z¢in] 567 2126 4535 28342 | 141708

Note: 1. 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.

3. The brake gap will increase as the brake lining wears, but the gap is not adjustable. The
brake life indicated is the number of braking cycles after which adjustment will be re-
quired.

4. 24VDC of the internal power output for interface (VDD) cannot be used. Always use a
separate power supply.

N
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(2) 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 of connection of the brake
exciting power supply are shown in Fig. 9-3 (a) to (c). (a) is for AC off, and (b) and (c) for DC
off. When DC is switched off, the braking delay time will be shortened, but a surge absorber
must be installed on the brake terminal. For the selection of the surge absorber, refer to Sec-

tion 6-2-5.
100V AC 28V AC Electromagnetic | 100V AC R Electromagnetic
. RF brake or brake
or Switch . 5
200V AC | 200V AC _ |
: Switch :
T | T :
I .
| |
' :
I =)
(a) (b)
Electromagnetic T : Tran_sformer
brake RF : Rectifier
1 VAR : Surge absorber
Switch :
24V DC VAR |
|
|
|
o |
()

Fig. 93 Connection Examples

(3) Coasting distance
At an emergency stop, the servo/motor. wilPdecelerate'to a stop in the pattern shown in Fig. 9-
4. Here, the maximum coasting distance (during fast feed), Lmax, will be the area shown with
the diagonal line in the figure and can be calculated approximately with Equation 9-2. The
effect of the load torque is greater near the stopping area. When the load torque is large, the
servo motor will stop faster than the value obtained in the equation.

Emergency stop

Brake current

..................................................

Machine speed

Vo

Fig. 9-4 Coasting Distance at Emergency Stop
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Vo t3
Lmax = = e [ +124 =7 | (9-2)
Where,
Lmax: Maximum coasting distance [mm]
Vo: Machine's fast feed speed [mm/min]
t1: Delay time of control section [s]
t2: Braking delay time of brake (Note) [s]
t3: Braking time [s]

(JL+Jm) « No

B = 9.55x 10¢ « (TL+0.8Ts)
JL : Load inertia moment converted into equivalent [kg * cm?]
value on servo motor shaft
IM : Servo motor inertia moment [kg « cm?]
No : Servomotor speed during fast feed [r/min]
TL : Load torque converted into equivalent [N e m]
value on servo motor shaft
B : Brake static friction torque (Note) [N e m]

Note: t2 and TB are the values noted in Table 9-2 Characteristics. JL is the machine's inertia mo-
ment at the servo motor shaft.
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9-4 Dynamic Brake Characteristics

When an alarm, emergency stop or power failure occurs, the dynamic brake is operated to bring
the servo motor to a sudden stop. Fig. 9-5 shows the pattern in which the servo motor comes to a
stop when the dynamic brake is operated. Use Equation 9-3 to calculate an approximate coasting
distance to a stop. The dynamic brake time constant t varies with the servo motor and machine
operation speeds as indicated in Table 9-3 and as shown in Fig. 9-6 to Fig. 9-12.

Emergency stop (EMG) ON |

OFF

Time constant T

Vo
Machine speed

Time
te

Fig. 9-5 Dynamic Brake Operation Diagram

Vo JL
Lmax = 60 {te +1(1+ ey ) } .................................................... (9-3)

Lmax: Maximum coasting distance [mm][in]
Vo : Machine rapid feedrate [mm/min][in/min]
JM : Servo motor inertial'moment [kgecm?][0Zz-in?]
JL  :Load inertia momenticonverted into-equivalent,value

on servo motor shaft [kgecm?][0Zz-in?]
T : Brake time constant-(Fig. 9-6 to 9-12 . Table 9-3) [s]
te : Delay time of control section (Fig. 9-5) [s]

(There is internal relay delay time, of about 30ms.)

0.02 0.04
_ 0.018 _ 0.035 HC-SF121
@ 0.016 HC-MF73 2 503
= 0014 e HC-SF201
g 0012 HC-MF23 g 0.025
@ 0.01 2 002 HC-SF301
S 0.008 3 0.015
@ 0.006 o
'E 0.004 E 0.01 HC-SF81]
0.005
0.002 HC-MF13 .
% 500 1000 1500 2000 2500 3000 0 50 500 1000
Speed [r/min] Speed [r/min]
Fig. 9-6 HC-MF Dynamic Brake Fig. 9-7 HC-SF1000r/min Dynamic
Time Constant Brake Time Constant
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0.045 0.12
0.047 0.1 HC-SF203
£ 0.035f I .
- | HC-SF352 -
c 0.03 HC-SF202 < 0.08
% 0.025f 2 HC-SF53
c @ 0.06
g 0.0z¢ HC-SF52 S HC-SF353
o 0.015f o 0.04 HC-SF103
.E 0.01 HC-SF152 E
- 0.02
0.005 HC-SF102
0 ) ) ) OIE’ HC-SF153
0 500 1000 1500 2000 0 50 500 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
Fig. 9-8 HC-SF2000r/min Dynamic Fig. 9-9 HC-SF3000r/min Dynamic
Brake Time Constant Brake Time Constant
0.018 HC-RF103 01
_ 0.016f i 0.09 HC—U\‘F72
2 0.0141 HC-RF153 @ 008
= 0012 - 007
c
£ o01 g 006 HC-UF152
[]
S 0.008 2 0.05
S 0.006 HC-RF203 S 0.04
E 0004 g 003
0.002f F1S 092
0 . . . . . 0.01 HC-UF202
0 500 10001500 2000 2500, 3000 05 590 1000 1200 2000
Speed [r/min] Speed [r/min]
Fig. 9-10 HC-RF Dynamic Brake Fig. 9-11 HC-UF2000r/min Dynamic
Time Constant BrakeTime Constant
0.07
HC-UF73
0.06
@ 0.05
-
S 004
2
S 003 Table 9-3 HA-FF Dynamic Brake
g HC-UF43 Time Constant
£ 002
HC-UF23 Servo Motor | Brake Time Constant 1 [s]
0.01 HC-UF13 HA—FF053 - 13 0.02
0 HA—FF23 0.05
0 50 500 10001500200025003000 HA—FF33 0.07
Speed [r/min]
HA—FF43 0.09
Fig. 9-12 HC-UF3000r/min Dynamic HA—FF63 0.12

Brake Time Constant
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Use the dynamic brake at the load inertia Servo Amplifier Loa%"t‘_e”it? Moment
moment indicated on the right. If the load atio [times]
inertia moment is higher than this value, the MR—J2—10A
built-in dynamic brake may burn. If there is o
utit-in ayr y : MR—J2—200A 20
a possibility that the load inertia moment MR—J2—10A1
may exceed, contact Mitsubishi. to
MR—J2—40A1
MR—J2—350A 16

9-5 Vibration Rank

The vibration rank of the servo motor is V-10 at the rated speed. Measure vibration in the following
position with the servo motor installed as shown below.

Servo motor

Top

' <«——— Measuring position

Bottom

Servo Motor Vibration
Measuring-Conditions

9- 12
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CHAPTER 10
SPECIFICATIONS

This chapter gives the specifications of the servo.

10-1 Standard Specifications
10-2 Torque Characteristics
10-3 Servo Motors with Reduction Gears
10-4 Servo Motors with Special Shafts
10-5 Outline Dimension Drawings
10-5-1 Servo amplifiers
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10. SPECIFICATIONS

10-1 Standard Specifications

(1) Servo amplifiers

Servo Amplifier

Item MR-J2-(]| 10A 20A 40A 60A 70A 100A | 200A | 350A 10A1 | 20A1 | 40A1
Three-phase 200 to 230VAC, 50/60Hz !
Power Voltage/frequency or single-phase 230VAC, 50/60Hz (Note) Three-phase 200 to 230VAC, 50/60Hz | Single-phase 100 to 120VAC, 50/60Hz
suppl i .| Three-phase 200 to 230VAC: 170 to 253VAC y —
PPy | Permissible voltage fluctuation Single-phase 230VAC: 207 to 253VAC Three-phase 170 to 253VAC | Single-phase 85 to 127VAC
Permissible frequency fluctuation +5%
System Sine-wave PWM control, current control system
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

250Hz or more

Torque limit input

0 to £+10VDC/max. current (except torque control mode)

Max. input pulse frequency

400kpps (for differential receiver), 200kpps (for open collector)

F;%i'::g? Command pulse multiplying factor Electronic gear A/B, A, B: 1 to 32767, 1/50 < A/B < 50
specifi- [ In-position range setting 0~+10000 pulse
cations [ £ror excessive +80 kpulse
Speed control range Analog speed command 1: 1000, internal speed command 1:5000
Speed | Analog speed command input DCO~+10V
Z;o)gtcri(;il- -0.03% or less (load fluctuation 0 to 100%)
cations | Speed fluctuation ratio +0.02% or less (power fluctuation +10%)
+3% or less
]:S'grféﬁlcr?% Analog tor_que c_ommand input DCO to +8V
2B6Shs | Torque linearity +3% or less
Structure [A] Open (IP00)
Environmental conditions Refer to (1)/in-Section 4-1.
Weight [kg] 0.7 0.7 1.1 1.1 1.7 1.7 2.0 2.0 0.7 0.7 1.1
[Ib] 1.5 1.5 2.4 2.4 3Fp 341% 4.4 4.4 1.5 1.5 2.4
Note: The single-phase 230VAC power supply applies to a combination with the HC-MF/HA-FF series servo motor.
(2) Servo motors
Servo Motor HC-MF Series HA-FF Series
(Ultra low inertia, small capacity) (Low inertia, middle capacity)
Item 053 | 13 [ 23743 ] 73 | 053 | 13 | 23 | 33 | 43 | 63
Applicable servo amplifier MR-J2-[] 10A(1) 20A(1)[40A(1)| 70A 10A(1) 20A(1) 40A(1) 60A
Rated output [kW] 0.05 0.1 0.2 0.4 0.75-'|' 0.05 0.1 0.2 0.3 0.4 0.6
(C’\(')‘ﬁ;nt)ous Rated torque [N-m] 0.16 | 0.32 | 0.64 | 1.3 | 2.4 | 0.16 | 0.32 | 0.64 | 0.95 | 1.3 1.9
duty [kgf-cm] | 1.62 | 3.25 | 6.5 | 13.0 | 24.4 | 1.62 | 3.25 | 6.5 9.7 | 13.0 | 195
[0z-in] 22.7 | 45.3 | 90.7 184 340 22.7 | 45.3 | 90.7 135 184 269
Rated speed (Note 1) [r/min] 3000 3000
Maximum speed [r/min] 4500 4000
Permissible instantaneous speed [r/min] 5175 4600
[N-m] 0.48 | 0.95 1.9 3.8 7.2 0.48 | 0.95 1.9 2.9 3.8 5.7
Maximum torque [kgf-cm] 486 | 9.74 | 19.5 | 39.0 | 73.1 | 4.86 | 9.74 | 19.5 | 29.2 | 39.0 | 58.5
[oz-in] 68.0 135 269 538 1020 | 68.0 135 269 411 538 808
Power rate at continuous rated torque [KW/s] 13.47 | 34.13 | 41.8 |116.55| 94.43 4.0 10.2 11.7 18.1 17.2 30.1
(Note 7) J[kgz-cmz] 0.019| 0.03 |0.088 |0.143| 0.6 |[0.063|0.095| 0.35 | 0.50 | 0.98 1.2
Inertia moment GD“[kgf-cm? | 0.074| 0.12 | 0.35 | 0.57 | 2.4 | 0.25 | 038 | 1.4 | 2.0 | 39 | 48
WK[o0z:in] 0.104| 0.16 | 0.48 | 0.78 | 3.28 [ 0.344| 0.52 | 1.91 | 2.73 | 5.36 | 6.56
Recommended ratio of load inertia moment to . .
servo motor shaft inertia moment (Note 6) 30 times or less 10 times or less
(Note 4) | Servo amplifier’ built-in (Note 5)| (Note 5) | (Note 5)| 1010 | 400 |(Note 5)|(Note 5)|(Note 5)| 320 | 150 | 120
Regenerative | 'egenerativebrake resistor
brake duty MR—RB032(30W) — — — | 3000 | 600 — — — 950 | 450 | 360
ltimes/min]  yr_RB12(30W) — | = ] = [mowes)] 2400 | — | — | — | 3200/ 1500 | 1200
(Note 3) Power supply capacity [kVA]| 0.3 0.3 0.5 0.9 1.3 0.3 0.3 0.5 0.7 0.9 1.1
Rated current [A] 0.85 1.5 2.8 5.1 0.6 1.1 1.3 1.9 2.5 3.6
Maximum current [A] 2.6 5.0 9.0 18 1.8 3.3 3.9 5.7 7.5 10.8
Speed/position detector Encoder (resolution 8192 pulses/rev)
Accessories Encoder Encoder, V ring
Totally-enclosed, self-cooled
Structure (protection type: IP44 with the Totally-enclosed, self-cooled (protection type: IP44)
exception of through-shaft portion(Note8))
(Note 2) Environmental conditions Refer to (1), Section 4-2.
(Note 7) Weight [kal 0.4 | 053 ]| 0.99 | 1.45 | 3.0 1.3 1.5 2.3 2.6 4.2 4.8
[Ib] 0.88 | 1.17 | 2.18 3.2 6.6 2.87 3.31 5.07 | 5.73 | 9.26 | 10.6
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10. SPECIFICATIONS

Servo Motor HC-SF 1000r/min Series HC-SF 2000r/min Series
(Middle inertia, middle capacity) (Middle inertia, middle capacity)
Item 81 121 201 301 52 102 152 202 352
:&%‘;ﬁ;?'e serve MR-J2-[] 100A | 200A | 200A | 350A | 60A | 100A | 200A | 200A | 350A
Rated output [kw] 0.85 1.2 2.0 3.0 0.5 1.0 1.5 2.0 3.5
(Note 1) Rated torque [Nem] | 812 | 125 | 19.1 | 286 | 239 | 478 | 7.16 | 955 | 16.7
Continuous
duty [kgfecm] | 82.8 | 117 | 195 | 292 | 244 | 487 | 731 | 97.4 | 1700
[0z+in] 1151 | 1630 | 2707 | 4053 339 677 1015 | 1353 | 2367
(Note 1)Rated speed [r/min] 1000 2000
Maximum speed [r/min] | 1500 1200 3000 2500
Permissible instantaneous speed [f/min] | 1725 1380 345 2850
[Nem] 24.4 34.4 57.3 85.9 7.16 14.4 21.6 28.5 50.1
Maximum torque [kgfecm] 248 351 585 877 73.1 146 219 292 510
[oze+in] 3458 | 4875 | 8120 | 12173 | 1015 | 2041 | 3061 | 4039 | 7100
Power rate at continuous rated torque [kW/s] 329 | 309 | 445 | 81.3 8.7 16.7 | 25.6 | 215 | 34.1
(Note 7) J [x10"*kg 'cmz] 20.0 42.5 82 101 6.6 13.7 20.0 4.5 82.0
Inertia moment GD? [kgfecm® | 79.8 | 170 | 328 | 404 | 265 | 54.8 | 798 | 170 | 328
WK?2 [oze in2] 109 232 448 552 36.1 74.9 109 232 448
(Note 6)Recommended ratio of load inertia . .
moment to servo motor shaft inertia moment 15 times or less 15 times or less
fezr;’r?e"’:g‘tﬁ/'g'Err;bk‘;":;gistor 140 | 70 | 100 | 84 56 54 | 136 | 64 31
(Note 4) MR-RB032(30W) 220 110 165 80 X x X
Regenerative MR-RB12(100W) 740 | 350 - X 560 | 270 X x X
brake duty MR-RB32(300W) 2220 | 1040 1680 | 810 | x x x
[tmes/min] MR—RB30(300W) x x 17330 [ 250 | x x | 408 | 192 | o5
MR-RB50(500W) x x 550, - 430 X x 680 | 320 | 158
(Note 3) Power supply capacity [KVA] 15 2.1 35 4.8 1.0 17 25 35 5.5
Rated current [A] 5.1 71 9.6 16 3.2 6 9 11 17
Maximum current [A] 153 | 21.3 | 28.8 48 9.6 18 27 33 51
Speed/position detector Encoder,(resolution : 16384 pulses/rev) Encoder (resolution : 16384 pulses/rev)
Accessories Encoder ¢ oil seal Encoder ¢ oil seal
Totally-enclosed, self-cooled Totally-enclosed, self-cooled
Structure (protection type: IP65) (protection type: IP65)
(Note 2) Environmental conditions Refer to (1), Section 4-2. Refer to (1), Section 4-2.
(Note 7) Weight [kal 9.0 12 19 23 5.0 7.0 9.0 | 12.0 | 19.0
[Ib] 19.8 26.5 41.9 50.7 11.0 15.4 19.8 26.5 41.9
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10. SPECIFICATIONS

Servo Motor HC-SF 3000r/min Series HC-RF Series
(Middle inertia, middle capacity) (Low inertia, small capacity)
Item 53 103 153 203 353 103 153 203
:ﬁqﬂ;ﬁiaetr’le serve MR-J2-[] 60A | 100A | 200A | 200A | 350A | 200A | 200A | 350A
Rated output [kwW] 0.5 1.0 1.5 2.0 3.5 1.0 1.5 2.0
(Note 1) Rated torque INem] | 150 | 318 | 478 | 637 | 11.1 | 318 | 478 | 6.37
Continuous
duty [kgfecm] | 162 | 325 | 48.7 | 65.0 | 114 | 325 | 48.7 | 649
[0z+in] 225 451 677 903 1573 451 677 903
(Note 1)Rated speed [r/min] 3000 3000
Maximum speed [r/min] 3000 4500
Permissible instantaneous speed [r/min] 3450 5175
[Nem] 4.77 9.55 14.3 19.1 334 7.95 11.9 15.9
Maximum torque [kgfecm] 48.7 97.4 146 195 341 81.3 122 162
[ozein] 676 1353 | 2026 | 2707 | 4733 | 1127 | 1686 | 2253
Power rate at continuous rated torque [kw/s] 3.8 74 | 114 | 95 | 151 | 674 | 120 | 176
(Note 7) J [¥10%kgecm? | 6.6 | 13.7 | 20.0 | 425 | 820 | 15 1.9 2.3
Inertia moment GD? [kgfecm?] | 26.5 | 54.8 | 798 | 170 | 328 | 6.0 | 76 | 92
WK? [oz+in?] | 36.1 | 74.9 | 109.3 | 232.4 | 4483 | 8.2 104 | 126
(Note 6)Recommended ratio of load inertia . .
moment to servo motor shaft inertia moment 15 times or less 5 times or less
regeneraie brake resisor | 25 | 2¢ | 82 | 24 | 14 | 1000 | 860 | 710
(Note 4) MR-RB032(30W) 73 36 % X x x x x
Regenerative MR-RB12(100W) 250- | 120 X X x x x x
brake duty MR-RB32(300W) 750 |.360 x % x x x x
[times/min] MR-RB30(300W) x x| 250 /| '70 | 42| 3270 | 2580 | 2130
MR-RB50(500W) % a 410 110 70 5450 | 4300 | 3550
(Note 3) Power supply capacity [KVA] 1.0 17 25 35 5.5 1.8 25 35
Rated current [Al_| 3.2 5.3 86 |-104 | 16.4 | 6.1 8.8 14
Maximum current [A] 9.6 159 | 258 | 312 | 49.2 | 184 | 23.4 37
Speed/position detector Encaoder (resolution.: 16384 pulses/rev) | Encoder (resolution ; 16384 pulsesirev)
Accessories Encoder e« oil seal Encoder  oil seal
Totally-enclosed, self-cooled Totally-enclosed, self-cooled
Structure (protection type: IP65) (protection type: IP65)
(Note 2) Environmental conditions Refer to (1), Section 4-2. Refer to (1), Section 4-2.

[kg] 5.0 7.0 9.0 12 19 3.9 5.0 6.2

(Note 7) Weight
[Ib] 11.0 | 154 | 198 | 26.5 | 419 8.6 11.0 | 13.7
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10. SPECIFICATIONS

Servo Motor HC-UF 2000r/min Series HC-UF 3000r/min Series
(Pancake type middle capacity) | (Pancake type small capacity)

Item 72 152 | 202 13 23 43 73
:ﬁﬂ;ﬁ;?le Seno MR-J2—-[] 70A | 200A | 350A | 10A | 20A | 40A | 70A
Rated output kw] | 0.75 | 15 2.0 0.1 0.2 04 | 0.75
(Note 1) Rated torque INem] | 358 | 716 | 955 | 032 | 064 | 1.3 | 24
Continuous
duty [kgfecm] | 365 | 73.1 | 97.4 | 325 | 65 | 13 | 244
[0z +in] 507 | 1015 | 1353 | 45 91 184 | 340
(Note 1)Rated speed [r/min] 2000 3000
Maximum speed [r/min] 3000 4500
Permissible instantaneous speed [r/min] 3450 5175
[Nem] | 10.7 | 216 | 285 | 095 | 1.9 3.8 7.2
Maximum torque [kgfecm] 110 219 292 9.74 19.5 39 73.1
[ozein] | 1516 | 3061 | 4039 | 135 | 269 | 538 | 1020
Power rate at continuous rated torque [kw/s] 123 | 232 | 239 | 155 | 19.2 | 47.7 | 9.66
(Note 7) J [*10%kgecm?] | 10.4 | 22.1 | 38.2 | 0.066 | 0.241 | 0.365 | 5.90
Inertia moment GD? [kgfecm?] | 41.6 | 884 | 153 | 0.264 | 0.963 | 1.46 | 23.6
WK?2 [oz«in?] | 56.9 | 120.8 | 208.9 | 0.4 1.3 2.0 32.3

(Note 6)Recommended ratio of load inertia
moment to servo motor shaft inertia moment

15 times or less 15 times or less

Servo amplifier' built-in

regenerative brake resistor 53 102 68 |(Note5)|(Note5)| 410 41

(Note 4) MR—-RB032(30W) 79 X x 1230 62
Regenerative MR-RB12(100W) 87 X X X X 4106 | 206
brake duty MR-RB32(300W) 791 % x x x
[times/min] MR-RB30(300W) ] 305 /203" [ x x x x
MR-RB50(500W) x 508 338 X x X x
(Note 3) Power supply capacity [kVA] 1.3 25 35 0.3 0.5 0.9 1.3
Rated current [A] 5.4 9.7 14 0.76 15 2.8 4.3
Maximum current [A] 16.2 | 29.1 42 2.5 495 | 9.24 | 129
Speed/position detector Encoder (resolution 16384 pulsesirev) | Encoder (resolution : 8192 pulsesirev)
Accessories Encoder ¢ oil seal Encoder e oil seal
Totally-enclosed, self-cooled Totally-enclosed, self-cooled
Structure (protection type: IP65(Note9)) | (protection type: IP65(Note9))
(Note 2) Environmental conditions Refer to (1), Section 4-2. Refer to (1), Section 4-2.

(Note 7) Weight

[kl 8.0 11.0 | 16.0 | 08 1.5 1.7 5.0
lb] | 176 | 243 | 353 | 1.8 3.3 3.7 | 11.0

Note: 1.
2.

3.
4.

(o2}

When the power supply voltage drops, we cannot guarantee the output and rated speed.
When the equipment is to be used in places where it is subjected to oil and/or water, such
as on machine field sites, optional features apply to the equipment. Please contact.

The power supply capacity depends on the power supply impedance.

The regenerative brake duty indicated is the permissible duty when the servo motor run-
ning without load at the rated speed is decelerated to a stop. When a load is connected,
the value in the table is multiplied by 1/(m + 1), where m = load inertia moment/motor
inertia moment. At the speed higher than the rated, the permissible number of times is in
inverse proportion to the square of (running speed/rated speed). When the running speed
varies frequently or when the regenerative mode continues as in vertical feed, calculate
regenerative heat generated during operation. Provisions must be made to keep this gen-
erated heat below the permissible value.

. If the effective torque is within the rated torque range, there are no restrictions on the

regenerative duty.

. If the load inertia moment ratio exceeds the indicated value, please consult us.
. When the servo motor is equipped with reduction gear or electromagnetic brake, refer to the

corresponding outline dimension drawing. For the EN Standard- and UL/C-UL Standard-
compliant models, please consult us.

. Except for the shaft-through portion and connector.
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10. SPECIFICATIONS

10-2 Torque Characteristics

(1) HC-MF series

(HC-MF053) (HC-MF13) (HC-MF23) (HC-MF43)
6 0.6 10.04 1.0 20+ 20 T T 40+ 4.0 T T
< T T
T = Al (Note) Short-duration '\ Short-duration \\
S - N operation region operation region
5 % Short-duration operation region| 754 075 154 15 A 304 3.0 S
% 44 E 0.4 = T Short-duration operation region = = N = B \
El 5 S - ] - \ G - \
g = o z o z N < z \
= 2.1% 2012 N 2,08 ‘
2 51 805 2104 2 1.0 +204 3 20 :
s | & g |e o8
2 2 - \
27 02 ) \| (Note)
254 0.25 < J 10
04
1000 2000 3000 4000 4500 1000 2000 3000 4000 4500 1000 2000 3000 4000 4500 1000 2000 3000 4000 4500
Speed [r/min] Speed [r/min] Speed [r/min] Speed [r/min]
. (HC-MF73)
(2) HA-FF series
80 8.0 T T
[
(HA-FF053) (HA-FF13) Shortduration
_ _ operation region
6 0.6 | | | 10.0 1.0 60 6.0 ) o
T |E = |z Note: The broken line indicates
S - Short-duration = T Short-duration g = o
s |2z peration regio S B peration regio Sz the torque characteristic
) - z 5
? g 37545075 Z404 2 40 of the servo motor used
40 <4 5 . .
g4qF 04 $ |8 = s with the single-phase
= S 1 I~ .
S R 100V power supply series
’ 207 servo amplifier.
2
257 13 /466338
1000 2000 3000 4000 4500
Speed [r/min]
0 04 I Jal W.COT
1000 2000 3000 4000 1000 2000 3000 4000
Speed [r/min] Speed [r/min]
| 1
(HA-FF23) (HA-FF33) (HA-FF43) (HA-FF63)
204 20 309 3 / 4d4 Lao 60 6.0
— —_ \ —_ —_ \ —_ —_ \ —_ —_
£ 3 M £ E v £ £ \ £ £
5 - \ S B \ S B \ S -
- = K < z \ < z K - z
21540 15 Short-duration 2 © Short-duration 23040 3.0f Shortduration | e © Short-duration
o z 7 operation region [\ o 3 operation region |+ o z operation region |\, o 2 peration regios
g e \ Ea T s |2 | g0 40
5 \ 5 \ 5 \ 5
= \ = \ = \ =
\ \ \
104 1.0 o \ 204 20 -
k (Note) (Note) X (Note)
10 20 20
5
04 .

1000 2000 3000 4000
Speed [r/min]

1000 2000 3000 4000
Speed [r/min]

1000 2000 3000 4000
Speed [r/min]

1000 2000 3000 4000
Speed [r/min]

Note: The broken line indicates the torque characteristic of the servo motor used with the single-phase 100V
power supply series servo amplifier.
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10. SPECIFICATIONS

(3) HC-SF series
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(5) HC-UF series
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10. SPECIFICATIONS

10-3 Servo Motors with Reduction Gears

Servo motors are available with reduction gears designed for: 1) general industrial machines; and
2) precision applications.
Servo motors with electromagnetic brakes are also available.

(1) Manufacturing range of servo motor with reduction gear
Servo motors with reduction gears that may be manufactured are indicated by symbols (G1 (H),
G2) in the following table. G1 (H) and G2 are symbols appended to the servo motor models.

(Refer to 2), (2) in

Section 1-1.)

Reduction Gear Series 1) For General Industrial Machines 2) For Precision Applications
Reduction ratio |(Note) (Note) (Note) (Note) (Note)
Servo motor 1/5| 1/6 |1/10{1/11|1/12|1/17|1/20{1/29|1/30(1/35|1/43|1/59| 1/5 | 1/9 {1/10|1/15|1/20|1/25{1/29|1/45
HC-MFO053[ ]to 73[] Gi|{-|-|-|GL|-|GL|-|-|-| -] —-]|G2|G2| - | - |G2| - |G2| -
HA-FF053[] Gl| - |G| -|-|-|-|—-|G1l|-| -] —-|G2| -|G2|G2| - |G2| - | -
HA-FF13[] Gl| -|GLl|-|-|-|-|—-|G1|-| -] —-]G2| - |G2|G2| - |G2| - |G2
HA-FF23[] Gi|-|G1|-|-|-|-|-|GL|-| -] —-]G2| - |G2|G2|G2| - |G2]|G2
HA-FF33[] Gi|-|G1|-|-|-|-|-|GL|-| -] -]|G2| - |G2| - |G2| - |G2|G2
HA-FF43[ ] «63[] Gi|-|G1|-|-|-|-|-|GL|-| -] -]|G2|G2| - | - |G2| - |G2]|G2
Gl Gl G1 Gl Gl|Gl|G1
HC-SF52[]to 202[] - - - - - G2|G2| - | - |G2| - [|G2|G2
(H) (H) (H) (H) H | H) | H)
Gl Gl Gl Gl Gl|Gl|G1
HC-SF352[] - - - - - G2(G2| - | - |G2| - | - | -
(H) (H) (H) (H) (H) [ (H) ] H)
HC-RF103[]to 203 [] -l -1-/-/-1-1-/-1-1-1-|-162|G2| - | - |G2| - |G2|G2

Note: Reduction ratios for general industrial machines are nominal-values. For actual reduction ratios, refer to (2) and (3) in this section.

(2) HC-MF series

Reduction Gear Series

For General Industrial Machines
(HC-MFJG1)

For Precision Applications

(HC-MFIG2)

Mounting Method

Flange mounting

Mounting direction In any directions
Grease lubrication (Already packed) Grease lubrication (Already packed)
o 50 « 100W. 200 to 750w
Lubrication | Recommended ] - LDR101BV
rease Mobilplex 46 Mobiltac 81 American Oil Center Research
9 Mobil Oil Mobil Ol

Output shaft rotating direction

Same as the servo motor output shaft direction.

With electromagnetic brake

Available

Backlash

60 minutes or less at reduction gear output shaft

3 minutes or less at reduction gear output shaft

Permissible load inertia moment ratio
(when converting into the servo motor shaft)

25 times or less

25 times or less

Permissible speed
(at servo motor shaft)

4500 r/min

The actual reduction ratios of the servo motors with reduction gears designed for general industrial

machines are as listed

below:

Servo Motor

Nominal - HC-MF053(B)G1| HC-MF13(B)G1 | HC-MF23(B)G1 | HC-MF43(B)G1 | HC-MF73(B)G1
Reduction Ratio
1/5 9/44 19/96 1/5
1/12 49/576 25/288 525/6048
1/20 25/484 253/5000 625/12544
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(3) HA-FF series

For General Industrial Machines
(HA-FFG1)

For Precision Applications

Reduction Gear (HA-FFLJG2)

Mounting Method Flange mounting

Mounting direction In any directions

Grease lubrication (Already packed)
50 ¢« 100W 200 to 600W

SUMICO LUBRICANT |PYRONOC UNIVERSAL No0.000
MOLY PS GREASE No.2 NIPPON PETRQLEUM

Grease lubrication (Already packed)

Lubrication Recommended

greas

LDR101BJ
American Oil Center Research

Servo motor shaft and reduction gear output
shaft rotate in the same direction. For the

HA-FF053G1 1/30 and HA-FF3G1 1/30, how-
ever, the servo motor shaft and reduction gear
output shaft rotate in the opposite directions.

Servo motor shaft and reduction gear output-

Output shaft rotating shaft rotate in the same direction.

direction

With electromagnetic brake|
Backlash

Available

40 minutes to 1.5° Within 3 minutes

Permissible load inertia moment ratio

(when converting into the servo motor shaft) 5 times or less

Permissible speed

(at servo motor shaft) 3000 r/min

The actual reduction ratios of the servo motors with reduction gears designed for general industrial
machines are as listed below:

) Servo Motor
Nominal HA-FF053G1| HA-FF13G1 | HA-FF23G1 | HA-FF33G1 | HA-FF43G1 | HA-FF63G1
Reduction Ratio
1/5 9/44 571280 19/94 10/49
1/10 3/29 39/400 39/376 243/2401
1/30 144/4205 1/30 11/329 271784
10- 11
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(4) HC-SF series

Reduction Gear Series

For General Industrial Machines
(HC-SFLIG1(H))

For Precision Applications
(HC-SFLIG2)

Mounting method

As in 1) in this section

Flange mounting

Mounting direction

As in 1) in this section

In any directions

As in 1) in this section

Grease lubrication (Already packed)

Lubrication | Recommended

grease

As in 2) in this section

LDR101BJ of American Oil Center

Research make

Output shaft rotating direction

Opposite direction to the servo motor shaft

Same direction as the servo motor shaft

With electromagnetic brake|

Available

Backlash

40 minutes to 2° at reduction gear output shaft

3 minutes or less at reduction gear output
shaft

Permissible load inertia moment ratio

(when converting into the servo motor shaft)

4 times or less

5 times or less

Permissible speed

(at servo motor shaft)

2000[r/min]

0.5 to 1.5kW:3000[r/min]
2 to 3.5kW:2500[r/min]

1) Lubrication of reduction gears for general industrial machines
Oil lubrication cannot be used in applications where the servo motor will move. Specify grease

lubrication.

For grease lubrication, the reduction gear is already grease-packed.
For oil lubrication, pack the reduction gear with oil on the customer side.

Mounting
Direction Shaft in Any Direction Shaft Horizontal Shaft Downward Shaft Upward
Reduction gear
model CNHM CNVM CHHM CHVM CVHM CVVM CWHM CWVM
Reduction gear (leg type) |(flange type)l- (leg-type)-[(flange type)| (leg type) |(flange type)| (leg type) [(flange type)
frame No.
4105 Grease Grease X X X X X X
4115 Grease Grease X X X X X x
4135 X X (Note) Oil | (Note) Oil | (Note) Qil | (Note) Qil Grease Grease
4165 x x (Note) Oil | (Note) Oil | (Note) Qil | (Note) Qil Grease Grease
4175 x x Oil Oil Oil Oil x x
Note: Grease-lubricated type is also available.
The reduction gear frame numbers are as follows:
Servo Motor Reduction Ratio
1/6 1/11 1/17 1/29 1/35 1/43 | 1/59
HC-SF52(B)G1 (H) 4105 4115
HC-SF102(B)G1 (H) 4115 4135 | 4165
HC-SF152(B)G1 (H) 4115 4135 4165
HC-SF202(B)G1 (H) 4115 4165
HC-SF352(B)G1 (H) 4135 4165 4175
10- 12
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2) Recommended lubricants
a. Grease:
(Changing intervals: 20000 hours or 4 to 5 years)
b. Lubricating oil

Ambient IDEMITSU Showa
GENERAL ) MITSUBISHI | Japan
Temperature | COSMO OIL | Japan OIL | KOSAN Shell ESSO OIL | Mobil OIL
OIL . OIL Energy
°C CO.,LTD Sekiyu
DAPHNE CE
COSMO DIAMOND
BONNOC 68S ) SPARTAN | Mobilgear JOMO.
GEAR Omala Oils GEAR LUBE
10to 5 SP DAPHNE SUPER EP 626 Reductus
SE 68 SP
68 GEAR OIL 68 (ISO VG68) 68
68 68
68
DAPHNE CE
COSMO GENERAL ) DIAMOND
BONNOC | 100S,150S . Mobilgear JOMO.
GEAR SP Omala Oils | SPARTAN GEAR LUBE
0to 35 SP DAPHNE SUPER 629 Reductus
SE GEAROL 100, 150 EP150 SP
100, 150 GEAR OIL (ISO VG150) 100, 150
100, 150 100, 150 100, 150
100, 150
COSMO GENERAL Mobilgear | DIAMOND
BONNOC SPARTAN JOMO.
GEAR DAPHNE CE SP Omala Oils 630 to 634 | GEAR LUBE
30 to 50 SP EP Reductus
SE 220Sto 460S | GEAROL | 200 to 460 (ISO VG SP
200 to 460 220 to 460 200 to 460
200,320,460 200 to 260 220 to 460) | 220 to 460

Lubricating oil fill amount (r!])

Reduction gear frame No. 4135 4165 4175

. Horizontal type 0.7 1.4 1.9
Fill amount

Vertical type 1.1 1.0 1.9

(5) HC-RF series

Reduction Gear Series For Precision Applications (HC-RF[]G2)
Mounting method Flange mounting
Mounting direction In any directions
Lubrication Grease lubrication (Already packed)

Recommended grease LDR101BJ of American Oil Center Research make

Output shaft rotating direction Same direction as the servo motor shaft
With electromagnetic brake Available
Backlash Within 3 minutes at reduction gear output shaft

Permissible load inertia moment ratio .
5 times or less

(when converting into the servo motor shaft)

Permissible speed (at servo motor shaft) 4000[r/min]

10- 13
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10-4 Servo Motors with Special Shafts

The standard shaft of the servo motor is straight without a keyway. Shafts with keyway and D cut
are also available.

These shafts are not appropriate for applications where the servo motor is started and stopped
frequently. Use a friction coupling or the like with such keys since we cannot guarantee such trouble
as broken shafts due to loose keys.

Shaft Shape Shaft Shape
Servo Motor Model Servo Motor Model
Keyway D cut Keyway D cut
HC—MF053 - 13 X O HC—SF53 to 353
. HC—SF53 to 352 @) X
HC—MF23 to 73 (Note 1)O X il egugen
HATFFOS3 - 13 a © HC—RF103 to 203 @) X
HA—FF23 to 63 (Note 2)O X HC—UF72 t0 202 o <
Note: 1. With a key.
2. Standard with a key. For shape, refer to Section 10-5-2. HC—UF13 a o
HC—UF23to 73 (Note1)O X

Machining Dimension Diagram

With key

[Unit: mm]
([Unit: in])

R
R
|<—0 ’4&'
H QK [QL QK | QL . g - |
Variable Dimension List

I _é. _____ %__ Servo Motor Variable Dimensions
" A Model S R Q W | QK | QL U H Y

H 14n6| 30 T 27| 8NV Q0|3 | 3 | 5 M4
HC—MF23K - 43K1"14) |(1.18)(1.06)((0.20){(0.79){(0.12){(0.12)|(0.20)| Depth 15 (0.59)

HC—MF23K to 73K HC—UF23K to 73K

o7 |19n6| 40 | 37 | 6 |25 | 5 |35 6 M5
" (19) [(1.57)(1.46){(0.24)(0.98){(0.20)[(0.14)|(0.24)| Depth 20 (0.79)

I:% he| 30 |235| 5 [ 20| 3 | 3 | 5 M4
= _ ac| 1406 .

J_\ v HCTUR23K - 43K " 14y [(1.18)(0.93))(0.20)((0.79){(0.12){(0.12)|(0.20)| Depth 15 (0.59)
25 e_UF7ak  |19n6| 40 [365| 6 |25 | 5 |35 6 M5

Section AA (19) [(1.57)(1.44){(0.24)(0.98)((0.20)[(0.14)|(0.24)| Depth 20 (0.79)

10- 14
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Keyway
[Unit: mm]
([Unit: in])
Servo Motor Variable Dimensions
Model s |R|Q| w |ok|oL| U r
. HOZSFBIK x| 2416 | 55 | 50 8%l 36 | 5 | 47| 4
S HO—SEB3K to 153K | (0.94) [(2.17)|(1.97)| (0.31) |(1.42)[(0.20)| (0.16) |(0.16)
HC—SF121Kt0 301K| 35 | 79 10 .| 55 | 5 5% 5
— QK . |oL HC—SF202K to 352K - 003 0
U, Depth20(0.787) [HC—SF203K - 353K | (1.38) |(3.11) (0.39) |(2.17)((0.20)| (0.20) |(0.20)
l A | / HorE10aK 0 203 226 | 5 | 0 80| 25| 5 | 57| 4
_ —] 2 N Q K (0.94) |(L.77)|(1.57)| (0.31) |(0.98)|(0.20)| (0.16) |(0.16)
A N~ / 0 +0.2
. _ , 22h6 | 55 | 50 | 6% 00| 42 | 3 | 355 3
Section A-A HC—UF72K 0.87) [217)|(1.97)| (0.24) |(1.65)(0.12)| (0.14) |0.12)
e UFL52K 28h6 | 55 | 50 | 85| 45 | 5 | 45| 4
(1.10) |2.17)[(1.97)| (0.31) |(1.77)[(0.20)| (0.16) |(0.16)
N I 1006 55 | 5 | 5.°°] 5
0 (1.38) |(2.56)|(2.36)| (0.39) |(2.17)|(0.20)| (0.20) |(0.20)
D cut
[Unit: mm]
([Unit: in])
R Servo Motor Variable Dimensions
Model R QK
2 20.
HC-AMIFO53D;- 13D | :8) (008%
30 25.5
HA=EFE0S30 113D [y, 78T (1700
25 17.5
HC—UF13D 098 | (©.69)
10- 15

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

10-5 Outline Dimension Drawings

10-5-1 Servo amplifiers
(1)MR - J2 — 10A to MR — J2 — 60A

MR - J2 — 10A1 to MR — J2 — 40A1 [Unit: mm]
A 70(2.76) 135(5.32) ([Unitin])
26(20.24) mounting hole | B N . Terminal layout
S | :;\~7 QIZ (Terminal cover open)
— T MITSUBISHI r — IS YOEVES
12 il ne
|
i ] m
=4 c d
| 00 (i
g é?. !./'/'/-nnl—f-\___ \ | A B
ol g] IEJ o ame plate c
| © ! - -“--I-I- é
Qln | ////‘Iml x| TE1 i
g |~ | (e
8 uUu Vv w I T
© Jlu BXx] X i € 'R0 QRIS
h :
—~ |
~ g 6 PE terminali TE2
S (0.24) I
Servo Amplifier |Variable Dimensions| ' Weight “” 3
Model A [ B kaqb))| |G 00
MR-J2-10A(1) 50 6 0.7 4(0.16)
MR-J2-20A(1) | (1.97) | (0:24) (1.54)
MR-J2-40A(1) 70 22 11
MR-J2-60A (2.76) | (0.87) (2.43)

Note: This data applies to the three-phase 200V -and‘single-phase 230V power supply models.
For the single-phase 100V power supply models, refer to Section 3-1-1.

TE1
« For three-phase 200V and single-phase 230V « For single-phase 100V
L1 |L2|L3 L1 L2
u|Vv | W u|lVv | W

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N « m] (175.6 [0z * in])

TE2
+<Front

[olc]

P |L21[L11]

Tightening torque: 0.5t0 0.6 [N + m] (70.8 to 85.0 [0z « in])

PE terminals

(n

® ® ®|

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N « m] (175.6 [0z * in])
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FRONT MSTB2,5/5-ST-5,08
(Phoenix Contact make)
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(2)MR —J2 — 70A « MR — J2 — 100A [Unit: mm]
56 (60.24) 70(2.76) 70(2.76) 190(7.48) ([Unit:in])
mounting hole %%37 I Terminal layout
oS ~Iy &ls (Terminal cover open)
= 1~ MITSUBISHI r = J- _;!LMITSUBISHI
b ~ A °F
kit ]
S i T
v 1 P
—~ A B o UN
§ g . i i(/ _:ZZZ ililif Name plate
23| ; .
s ;7T M|
g a T AT
- o) | uuiu
Qo % ] |
,% ! \QE terminal : TE2
22 | | 6(0.24) { -
(0.87) (1.65) PO DDDD u

Servo Amplifier Weight ||H||

e P [T

MR-J2-100A (3/75) 6(0.24)

TE1l

al1 ool |

L1|L2|L3
u|lVv | w

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N/} (175.6[0z in])

TE2
+—Front

|p|c|p ] N|
Tightening torque: 0.5 to 0.6 [N « m] (70.8 to 85.0 [0z « in])

[®n ® ® ]

FRONT MSTB2,5/6-ST-5,08
(Phoenix Contact make)

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N « m] (175.6 [0z ¢ in])

10- 17
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(3)MR —J2 — 200A « MR — J2 — 350A

96 (0.24)
mounting hole _ t 90(3.54)

195(7.68)

6 78(3.07)
(02¢) C'\,

©lE Z

L ! L7
1l 5_.;’.7 [ :_f-t:,: T

Servo Amplifier Weight
Model [kagl([Ib])
MR-J2-200A 20
MR-J2-350A (4.41)

TE1l

2w |u|viw]

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N ¢ m] (175.6 [0z ¢ in])

TE2

lLiafeif o [P c [ N|

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N ¢ m] (175.6 [0z * in])
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|
Jl
[
— = _;;—-—
1 i1 ="
S| 3 okl Q'/ S
EIRE 2] 2] =
3| 3 A
38 D . TE2
| = = VSN L=
=] ] 4 ]
|
T
— it ar [ —H-
PE terminal

PE-terminals

[Unit : mm]
([Unit: in])

Terminal layout

@ [~ ;.::.*_

Terminal screw: M4 x 0.7
Tightening torque: 1.24 [N ¢ m] (175.6 [0z * in])

12-M4 screw

TE1

3-M4 screw
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10-5-2 Servo motors

(1) HC-MF series
1) Standard (Without electromagnetic brake, without reduction gear)

[Unit: mm]
LL LR LILD
LGl LE E-olZ %
| : . |
D 0 — (Note)
' J 2 '
8 8 %}
[} _I_ ~
J - — & PR | I S S N o - - - |
| _Q‘ e(,q
+ I
1 P | 1
« | | pP—+ *
T I
U— Power (Note) Lﬁ?
supply lead 4-AWG19 0.3m
25.2 (With end-insulated round
m crimping terminal 1.25-4)
Red :PhaseU
Encoder cable 0.3m White : Phase V
With connector 172169-9  BJack : Phase W
(AMP make) Green: Earth
Servo Motor |Inertia Moment Variable Dimensions Weight
Model J[X10kgem?]| |A [ LB | LD [LE |LG|[LH|LL [LR| E [Lz | s | [kdg]
HC-MF053 0.019 46 | 30 | 40 | 25 5 28 |81.5]| 25 2 4.5 8 0.4
HC-MF13 0.03 46 | 30 | 40 | 2.5 5 28 |96.5| 25 2 4.5 8 0.53
HC-MFE23 0.088 70 | 50 | 60 3 rA 38 [99.5]| 30 4 58 | 14 0.99
HC-MF43 0.143 70 | 50 | 60 3 7 38 |124.5| 30 4 58 | 14 1.45
HC-MF73 0.6 90 |- 70-[-80 3 8 48 | 142 | 40 4 6.6 | 19 3
Note: The HC-MF053 to HC-MF13 do not have these holes.
2) With electromagnetic brake [Unit: mm]
LE LR LD
ILG LE E-olZ | )%
N
g [ H ~3— (Note)
| e 1
+ w
Sy =
J I DU D N 9 . I
S 6(4
+
| 1
* | H——X I £
Power (Note)
supply lead 4-AWG19 0.3m
Brake cable (With end-insulated round
2-0.3% 0.3m crimping terminal 1.25-4)
(With end-insulated round  Red : Phase U
crimping terminal 1.25-4) White : Phase V
Encoder cable 0.3m (B;Iack Phaie w
With connector 172169-9 reen: Eart
(AMP make)
Servo Motor |Inertia Moment| Electromagnetic Brake Variable Dimensions Weight
Model J[X 10"*kgem?]| Static Friction Torque[Nem]| LA | LB | LD | LE | LG | LH | LL | LR | E Lz | s [ka]
HC-MF053B 0.022 0.32 46 | 30 | 40 | 2.5 5 28 |109.5| 25 2 4.5 8 0.75
HC-MF13B 0.032 0.32 46 | 30 | 40 | 2.5 5 28 |124.5| 25 2 4.5 8 0.89
HC-MF23B 0.136 1.3 70 | 50 | 60 3 7 38 |131.5] 30 4 58 | 14 1.6
HC-MF43B 0.191 1.3 70 50 60 3 7 38 |156.5| 30 4 58 | 14 2.1
HC-MF73B 0.725 2.4 90 | 70 | 80 3 8 48 [180.5| 40 4 6.6 | 19 4.0

Note: The HC-MF053B to HC-MF13B do not have these holes.
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3) With reduction gear for general industrial machine

HC — MF053(B)G1 to HC — MF43(B)G1

LL

LR

LE Q

25.2

1
gSh6
gLBh7

upply lead 4-AWG19 E?:m

Encoder cable 0.3m

Power
S

With connector 172169-9

(With end-insulated round
crimping terminal 1.25-4)

Red :PhaseU

[Unit: mm]

LILD

P screw, depth R

(AMP make) White : Phase V
Black : Phase W
Green: Earth
(Note 1) ; ; ; Note 1
Servo Motor RSN(?tet'Z) Reduction | Inertia (Note 1) Variable Dimensions (Weight)
eduction M t
Model Ratio | o2& MOdelj[x&Tk:?mz] LA|LB[Le|LD|LE|Le|LH|La| LL [LR|Lz| Q| s | P | R | [Ka]
1/5 K6505 8822 75/60188| 65| 5| 812840 (Jiéi)GO.S 7 12516 |(M4| 8 (1;1)
HC-MF053 Gk ) -
0.077 144.5 1.8
1/12 K6512 75|60 88| 6515 8 28|40 60.5 7 | 25|16 |M4| 8
(B)G1 (01080) (172) (2.1)
0.059 1445 1.8
1/20 K6520 (0.062) 751608865 5| 8 |28]|40 (172)60.5 7 (25(16|M4| 8 2.1
1/5 K6505 (8823) 75/60|88|65| 5| 8 28|40 (%23)60.5 7 12516 |(M4| 8 (13)
HC-MF13 0.089 159.5 1.9
1/12 K6512 (0.091) 75|60(88|65| 5| 8 |28]|40 (187) 60.5 7 | 25|16 |M4| 8 (2.3)
(B)G1 0.071 159.5 1.9
1/20 K6520 (0.073) 7560|8865 518 |28]|40 (187) 60.5 7 | 25|16 |M4| 8 (2.3)
1/5 K9005 (83‘818) 100({ 82|114/90| 7 [ 10| 38|60 2'55155) 74| 9 [35[|25|M6| 12 (gg)
HC-MF23 - -
1/12 K9012 (8222) 100({ 82114/ 90| 7 [ 10| 38|60 égé) 74| 9 |[35[25|M6| 12 (ig)
®et 1/20 K9020 0.266 100/ 821|114/ 90| 7 [ 10| 38|60 1l 74| 9 |35|25|M6| 12 3.9
(0.306) (205) (4.5)
0.296 178 3.8
HC-MF43 1/5 K9005 (0.334) 100{ 82114/ 90| 7 [ 10| 38|60 (210) 74| 9 [35[25|M6| 12 (4.4)
0.339 198 4.4
(B)G1 1/12 K9012 (0.388) 100({ 82114/ 90| 7 | 10| 38|60 (230) 74| 9 |[35[25|M6| 12 (5)

Note: 1. Values in parentheses are those for the servo motors with electromagnetic brakes.

2. Nominal reduction ratios. For actual reduction ratios, refer to Section 10-3.
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HC — MF43(B)GL1 to HC — MF73(B)G1

[Unit: mm]

| LL LR 4-gl7 LD
LG, LE
Motor plate
(Opposite side) | I—L—
\ -y [
( \ H —
i AV =
N 5
A4 Battom || [ 1 | 15 ulalfs
t_Top | NEEE
v lop s s
l t . —
\;H ‘ﬁl' Power =

supply lead 4-AWG19 0.3m

(With end-insulated round
crimping terminal 1.25-4)

Encoder cable 0.3m Red :U Phase
With connector 172169-9 White : V Phase
(AMP make) Black : W Phase
Green: Earth
(Note 1) . . . Note 1
Servo Motor R(N(?te 2) | Reduction | Inertia (Note 1) Variable Dimensions (Weight)
eduction Moment
(Note 3) Model = - ™ | Gear MOde'J[xw.Akg,mZ] LA|LB|Lc|LD|LE|LE|Le|LH| LL [LP|LR|LZ| | s | P | R]| [kal
HC-MF43
(B)G1 1/20 | K10020 (8'388) 115/ 95132100 9 | 73|10 38 &ggg 86[90| 9 |50|32|M8|16 (g'i)
1/5 | K10005 11'1042 115|/95/|132|100| 91| 73/| 10| 48 g%g 86|90| 9 |50|32|Mm8]16 ?g
HC-MF73 (H145] (2424 (7-2)
1/12 | K10012 i'gfi 115| 95 [132|100| 9 | 73| 10| 48 géig 86|90| 9 |50|32|Mm8]16 gg
B)61 (1:811) (264 (8.3)
1/20 | K12020 LTS 11 40(115160(120] 12| 90 | 15 | 48 [ 2425 104|106| 14 | 60 | 40 10| 20| 101
(1.875) 175 (11.7)

Note: 1. Values in parentheses are those for the servo motors with electromagnetic brakes.
2. Nominal reduction ratios. For actual reduction ratios, refer to Section 10-3.

10- 21

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

4) With reduction gear for precision application

LL LR
LE o)

|
A
!
—+
|
|
I
i
|
I
1
T
|
|
t
I
|
|
|
i
|
2Sh6
2LBh7

Power I
supply lead 4-AWG19 0.3m

(With end-insulated round
Encoder cable 0.3m crimping terminal 1.25-4)
With connector 172169-9 Red : Phase U
(AMP make) White : Phase V

Black : Phase W

Green: Earth

25.2

[Unit: mm]

P screw, depth R

(Note 1) : ; ; Note 1
Servo Motor R(N;teg) Reduction | Inertia (Note 1) Variable Dimensions (Weight
eduction Moment
Model Ratio | Co Model JX10'gm LA | LB |LC|LD|LE|LG|LH| LI | LL [LR[LZ| Q| s | P | R [kg]
BK1-05B 0.067 130 14
U5 | “nsveka | (0.070) |B80|65|951701 6 B 28|40 5! 556.6|25|16 MA| 8 | (1 7s)
BK1-09B 0.060 146 1.7
He-mFos3 | MO | aswexa | (0.063) {80 |65/95/70| 6 | 8|28 40{;,,/55|6.6/25/16|M4| 8 | (5q
(B)G2 BK1-20B 0.069 146 1.8
120 | Doveka | (0.072) | 80]65(95(70] 6 | 8 | 2840 |7,(55(6.6(25(16|M4| 8 | 55
BK1-29B 0.057 146 1.8
129 | yoveka | (0.060) |80|65(95|70| 6| 8 |28 40|7,(55(6.6(25|16|M4] 8 | (55
BK1-05B 0.078 145 15
U5 | “imeka | (0.080) | 8065|9570 6828140775 '5516:6/25 |16 (M4| 8 | (1g)
BK1-09B 0.072 161 1.8
Hemr1s | Y9 | Coivea | (0.074)1¢| 80|85 | 951770/ 67| 8 | 28|40 gq) 55|6.625|16|M4| 8 | (33
(B)G2 BK2-20B 0.122 167 3.0
1/20 _O1MEKA (0.124) 100 80 |115] 85;|.6, | 10.| 28.[.40 (195) 75|6.6| 35|20 |M5]| 10 (3.4)
BK2-29B 0.096 167 3.0
129 | Zo'eka | (0.098) |100| 80 |115(85| 6 | 10|28 |40 |g5!75|6.6{35(20 M5 10| (34
BK1-05B 0.191 157 2.1
U5 | “oomeka | (0.239) |80|65/95/70| 6 | 8 |38|60|qgq|55(6.6/25/16 (M4l 8 | (57
BK2-09B 0.208 175 35
Hemr2s | M9 | Coavexa | (0.256) |100|80 (11585 6 | 10|38|60 ;07| 75|6.6(35 (20 |M5| 10| (47
(B)G2 BK3-20B 0.357 180 5.0
120 | “ovexa | (0.405) |115]95|135(100] 8 | 10|38 |60 |5 85| 9 40| 25|M6| 12| (5'g)
BK3-20B 0.276 180 5.0
129 | “ovexa | (0.324) |115]95|135(100] 8 | 10|38 | 60 |y 85| 9 40| 25|M6| 12| (5'g)
BK2-05B 0.295 184 3.7
1/5 _0AMEKA (0.344) 100| 80 {115/ 85| 6 | 10| 38| 60 (216) 75|6.6| 35|20 |M5]| 10 (4.3)
BK3-098B 0.323 205 5.3
nemras | Y9 | Coavexa | (0.372) |115|95 (135100 8 | 10| 38|60 |53, 85| 9 40|25 M6| 12| (5
(B)G2 BK4-20B 0.426 211 7.5
1/20 _0AMEKA (0.475) 135(110|155|115| 8 | 12| 38| 60 (243) 100{ 11|50 | 32 |M8| 16 (8.2)
BK4-29B 0.338 211 7.5
1/29 _0AMEKA (0.386) 135(110|155|115| 8 | 12| 38| 60 (243) 100( 11| 50| 32 |M8| 16 (8.1)
/ BK3-05B 0.973 212 6.3
1/5 _0BMEKA (1.098) 115| 95 |135(100| 8 | 10|48 | 80 (247.5) 85| 9 (40|25 (M6 12 (7.3)
1/9 BK4-098 0.980 135(110|155|115| 8 | 12|48 | 80 248 100( 11| 50| 32 |M8| 16 86
HC-MF73 —08MEKA (1.105) (283.5) (9.6)
(B)G2 1/2 BK5-208 1.016 150|125|175|130| 10 | 15 | 4 248 115| 14 40 [M10| 2 120
O | _osmeka | (1141) |[190]125/175/130[ 10|15 4880|5655 115 14160 )40 M0/ 20| (130)
1/29 BKG-298 0.910 150(125|175|130| 10 | 15| 48 | 80 248 115| 14 | 60 | 40 |M10| 20 12.0
—08MEKA (1.035) (283.5) (13.0)

Note: Values in parentheses are those for the servo motors with electromagnetic brakes.

10- 22

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

(2) HC-MF-UE series
1) Standard (without electromagnetic brake, without reduction gear)

HC — MF053 — UE « HC — MF13 — UE [Unit: mm]
L 25 40
Motor plate 5 2.5 2045
(Opposite side% —{
I i
. Bottom "] _]
; Top i

- Bottom =
8 30 V4 I '
Top V ring
i 3
\ TUV plate V-10A

Power supply lead 4-AWG19 0.3m

(With end-insulated round crimping terminal 1.25-4)
Red: Phase U

White: Phase V

Black: Phase W

Greenlyellow spiral: Earth

Variable ) .
L[D]J Model O[lw]m Dimensions I‘]n(;;tizz)vlylkomerlt W[i'g]ht
Connector L [ gem’] 9

172169-1(AMP make)
Note: 1. For hor|zorjta| installation, it |s.recommendeq to fa_ce the encoder connector down. |~ MEO53-UE 50 | 89.5 0.019 05
2. Use a locking element or the like for connection with a load.

Encoder cable 0.3m

HC-MF13-UE 100 | 104.5 0.03 0.6
HC - MF23 - UE « HC — MF43 = UE
[Unit: mm]
L 30 J60
Motor plate 70,3
(Opposite side) "
\ I 2
3 3
| Bottom !
L Top__:
V ring
V-16A

Power supply lead 4-AWG19 0.3m
(With end-insulated round crimping terminal 1.25-4)

Red: Ph U
Encoder cable 0.3m W?me: P%Zesev
With connector Black: Phase W
172169-1 Greenlyellow spiral: Earth
(AMP make)

Note: 1. For horizontal installation, it is recommended to face the encoder connector down. ]
2. Use a locking element or the like for connection with a load. Outout Variable Inertia Momentlweight
Model PU0 bimensions 9

W |7 PIX10kgem?]| [kg]

HC-MF23-UE 200 | 108.5 | 0.088 12

HC-MF43-UE 400 | 133.5 0.143 17
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10. SPECIFICATIONS

HC — MF73 — UE

150 40

TUV plate

Motor plate 8
(Opposite side)

—— - — g

@70h7

V ring

219n6

h J\ Power supply lead 4-AWG19

—1 J___V-25A 1

0.3m

[Unit: mm]

Encoder cable ed: Phase U

0.3m White: Phase V
Black: Phase W

Greenlyellow spiral: Earth

(With end-insulated round crimping terminal 1.25-4)

With encoder connector
172169-1 (AMP make) ) )
Model Output{inertia Moment|Weight]
[W] [J[X10*%kgem?]| [kg]
Note: 1. For horizor)tal installation, it is.recommended‘ to faf:e the encoder connector down. HC-MF73-UE 750 0.6 3.1
2. Use a locking element or the like for connection with a-load:
2) With electromagnetic brake
HC - MF053B — UE » HC — MF13B - UE
[Unit: mm]
L 25 140
Motor plate _
(Opposite side) 5 25 2045
| \ | <
Bottom |
! i ' ©
% . Top ! 00%
T T 1 'y T T T T T I T R T S)
! Bottom 2
| 8 o 9] | -
| , - Top Vring
i TUV plate V-10A
['] 25.2
(&=
Power supply lead 4-AWG19 0.3m
(With end-insulated round crimping terminal 1.25-4)
Red: Phase U
Brake lead White: Phase V
2-0.3° 0.3m Black: Phase W
(With end-insulated round Greenlyellow spiral: Earth
crimping terminal 1.25-4)
Blue: B1, B2
Encoder cable 0.3m
With connector 172169-1
(AMP make)
Note: 1. For horizontal installation, it is recommended to face the encoder connector down.
2. Use a locking element or the like for connection with a load.
Variable | Brakin ) .
Model Output Dimensions Forceg Inertia Moment|Weight|
W™ ) PIX 0% )] [kl
HC-MF053B-UE 50 | 117.5 0.022 0.9
0.32
HC-MF13B-UE 100 | 132.5 0.032 1
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10. SPECIFICATIONS

HC — MF23B — UE « HC — MF43B - UE

[Unit: mm]

L 30
. Motor plate 4-25.8
TUV plate (Opposite side) 7=|I 3 —
S IO B N | = =
. _Top . =S
C V ring
‘ || ATeA

Power supply lead 4-AWG19 0.3m

(With end-insulated round crimping terminal 1.25-4)
ed: Phase U

White: Phase V

2
Brake lead 2-0.3° 0.3m Black: Phase W

Encoder cable 0.3m)g
(With end-insulated round - Green/yellow spiral: Earth
crimping terminal 1.25-4)
Blue: B1, B2
With encoder connector

172169-1 (AMP make)

Note: 1. For horizontal installation, it is recommended to face the encoder Variable | Braking
connector down. ) o Model Output] Dimensions | Force Inertia Moment|Weight]
2. Use a locking element or the like for connection with a load. W] L (Nm] J[X10%kgem?3| [kg]
HC-MF23B-UE 200 | 140.5 0.136 1.7
1.3
HC-MF43B-UE 400 | 165.5 0.191 2.2
HC - MF73B — UE
[Unit: mm]
. 185:5 40
TUV plate Motor plate 8 | 3
(Opposite side)\ "
\ H R
\ —
" Bottom !
T T e L g
7777777 . i
Vring ®
1 A-25A

Tg\ Power supply lead 4-AWG19 0.3m
(With end-insulated round crimping terminal 1.25-4)

Red: Phase U

White: Phase V

Black: Phase W

Greenlyellow spiral: Earth

Brake lead 2-0.3° 0.3m

With encoder connector
172169-1 (AMP make)

Note: 1. For horizontal installation, it is recommended to face the encoder connector down.
2. Use a locking element or the like for connection with a load.
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(With end-insulated round
crimping terminal 1.25-4)

Blue: B1, B2
Model Output B;gl:lcr;g Inertia Moment|Weight
W] | [y PIX10kgm| [ke]
HC-MF73B-UE | 750| 2.4 0.725 4.2

10- 25



http://www.manualslib.com/

10. SPECIFICATIONS

(3) HA-FF series
1) Standard

HA — FFO53 « HA — FF13

Caution plate

[Unit: mm]

LL 30
Earth terminal M3 screw 6 2.5
(Opposite side)
/ Al e
Bottom / ‘é’

Vrin

Top Bottom
Motor plate

Power supply cable
VCTF 3-1.25% 0.5m

(With end-insulated round crimping terminal 1.25-4)

250h7

Red: Phase U
Encoder cable 0.3m White: Phase V
IDDD‘ With connector 172169-9 Black: Phase W
(AMP make)
s Mot Inertia Variable .
er|\\//|%de(|) OTl Moment |Dimensions|*Veight
J[X10"*kgem?| LL tkg]
HA-FF053 0.063 106 1.3
HA-FF13 0.10 123 1.5
HA - FF23 to HA - FF63
[Unit: mm]
Caution plate LL LR [H]¥s]
LG _l_g
q =
({_ Q
. 2],
S @
S| 4—— Y"1 &
I
o kA
® V ring
( | d =
d Top \ Bottom W
Earth terminal M3 screw Motor plate
D
e B2 =] Al
Ith connector -
Gt ke Core s TG
{ound erimping rminal P screw, depth R
1.25-4
Red: _)PhaseU #Shé
e PV, section Aa
Inertia Variable Dimensions .
Servo Motor M Weight
Model On:em 2 [kg]
J[X10*kg*m?]| LA | LB [|LC [LD [LG| LI |LL|LR|LZ|H | Q]| S| U|W P R 9
HA-FF23 0.35 90 | 70 |100| 76 | 8 | 50 [131| 30 (55| 4 | 25|11 |25| 4 | M4x0.7| 15 2.3
HA-FF33 0.5 90 | 70 |100| 76 8 50 |148| 30 | 55| 4 25|11 | 25| 4 | M4x0.7 | 15 2.6
HA-FF43 0.98 115| 95 | 135|100 | 10 | 62 |154.5( 40 | 9 5|3 |16 | 3 5 | M5x0.8| 20 4.2
HA-FF63 1.2 115| 95 | 135|100 | 10 | 62 |169.5] 40 9 5 35 | 16 3 5 | M5x0.8 | 20 4.8
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10. SPECIFICATIONS

2) With electromagnetic brake

HA — FFO53B « HA — FF13B

[Unit: mm]
4-@4.5
LL 30
. Earth terminal M3 screw
Caution plate (Opposite side) 6 2.5
[ Hl e
/ ©
S| [Bottom 2 -
Q 4 _ = = _ ~ ] <
T ©
"y}
Top S]
l I Top] Bottom
J Motor plate
| Brake cable
VCTF 2-0.5> 0.5m

Encoder cable 0.3m
With connector 172169-9
(AMP make)

o

HA — FF23B to HA — FF63B

Power supply cable
VCTF_3-1.252

(With end-insulated round crimping terminal 1.25-4)

0.5m

(With end-insulated round crimping terminal 1.25-4)

Red:

Phase U
White: Phase V
Black: Phase W

Servo Motor Inertia _\/ariab_le Weight]
Model Moment Dimensions [kg]
J[X10*kgem?] LL
HA-FF053 0.08 140.5 1.6
HA-FF13B 0.11 157.5 1.8

LL:
Caution plate LG
ik
4 -
4
3 = ]
L] ¢ =

Encoder cable 0.3m
With connector 172169-9
(AMP make)

Top

Power supply cable
VCTF_3-1.252 0.5m

Bottom
Motor plate.

VCTF 2-0.52
(With end-insulated round
crimping terminal 1.25-4)

Brake cable

0.5m P screw,

depth R

(With end-insulated round crimping @Shé
terminal 1.25-4) -
Red: Phase U Section AA
White: Phase V
Black: Phase W
Inertia Variable Dimensions .
Ser'\\;lc()n;\lle?tor Moment Wilght
J[X10*kg*m?]| LA [LB |LC|LD|LG|LI|LL|LR|LZ| H| Q| S| U |W]|OQK|oOL P r | [kl
HA-FF23B 0.48 90 | 70 |100| 76 | 8 | 50 [167.5 30 |55| 8 (25|11 |25| 4 |16 | 4 |M4x0.7| 15 2.9
HA-FF33B 0.63 90 | 70 |100| 76 | 8 |50 |185|30 |55| 8 [ 25|11 |25| 4 | 16| 4 |[M4x0.7| 15 3.2
HA-FF43B 1.33 115| 95 |135(100| 10 | 62 [191.5 40 511316 | 3 5 (25| 5 |M5x0.8(| 20 5.0
HA-FF63B 1.55 115| 95 [135(100| 10 | 62 [206.5 40 53|16 | 3 5|25 5 [M5x0.8| 20 5.6
10- 27

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

3) With reduction gear for general industrial machine

HA - FF053(B)G1 « HA — FF13(B)G1 [Unit: mm]
LL 38 90
§>-<—
. 33
Caution plate Earth terminal M3 screw 275
(Opposite side) r-3f----zz------ i -
1T I LA
H = _ 3
S
~ | Bottom P O‘PI A
< I, = = L - H o
S} = o
2 Top | | |
Top Bottom | _ [l __ __ _________] 5
Motorplate - - ¥ -——-------—- il
LC,J oot e Mo

Power supply cable o
VCTF 3-1.252 0.5m

(With end-insulated round crimping terminal 1.25-4)
Encoder cable 0.3m Red: Phase U #15h6
With connector 172169-9 White: Phase V

(AMP make) Black: Phase W

Section AA
) . Note 1) Variabl .
Servo Motor R(::joutcetizgn Reduction | Inertia Moment ( ()Di%e)ns?(;:"nas € (Note 1) Weight
Al em 2
Model Ratio Gear Model| J[X10“*kgem?] LL [kg]
1/5 0.068 (0.084) 183 (217.5) 25(2.8)
HA-FFO053
(B)G1 1/10 GR-S-10 0.068 (0.084) 183 (217.5) 2.5(2.8)
1/30 0063 (0.080) 183 (217.5) 2.5(2.8)
1/5 0.10 (0.115) 200 (234.5) 2.7 (3.0)
HA-FF13
(B)G1 1/10 GR-S-10 0.10(0.115) 200 (234.5) 2.7 (3.0)
1/30 0.0957(0.11) 200 (234.5) 2.7 (3.0)

Note: 1. Values in parentheses are those for the servo motors with electromagnetic brakes.
2. Nominal reduction.ratios. For. actual reduction ratios; refer to-Section 10-3.

HA — FF23(B)G1

[Unit: mm]
215 32.5 4-g10
145
12 3
kw
Earth terminal M3 screw ] 0
(Opposite side) 25
Caution plate 24 A ™ 0
A () ~
q H I" % (bx‘
—— 2 o
Bottom 1 LOI @ - - T8
~ - —— -— |,A | 5
Q| oo n
™ a — "I_l"
]: q H 0 ™ \ \ N
T(%ﬁttom |
otor plate

Power supply cable
VCTF 3-1.252 0.5m
(With end-insulated round crimping terminal 1.25-4)

Red: Phase U Section AA
White: Phase V
Black: Phase W

M6 screw, depth 10

Encoder cable 0.3m
With connector 172169-9

(AMP make)
Servo Motor R(e’\iiouttftizc?n Reduction | Inertia Moment [(Note 1) Weight

Model . Gear Model | J[X10*kgem?] [kg]

Ratio

1/5 0.373 (0.502) 5.0 (5.6)
HA-FF23

1/10 GR-S-20 0.373 (0.502) 5.0 (5.6)
(B)G1

1/30 0.37 (0.50) 5.0 (5.6)

Note: 1. Values in parentheses are those for the servo motors with electro-
magnetic brakes.
2. Nominal reduction ratios. For actual reduction ratios, refer to Section
10-3.

10- 28

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

Caution plate

A

\

Bottom

. -]
5| 3o

HA - FF33(B)G1 « HA — FF43(B)G1 [Unit: mm]
4-910
LL 37.5 145
12 3 %o
Earth terminal M3 screw J_ 28
(Opposite side) 25 ™ L
' N o
A ~ (b»\fb ~
| ) - . -
6 o
2 A & = o Q
© . 0
M6 screw, N ' %
depth 12

Power supply cable

VCTF 3-1.252 0.5m Section AA
(With end-insulated round crimping terminal 1.25-4)
Encoder cable 0.3m Red: Phase U
With connector 172169-9 White: Phase V
(AMP make) Black: Phase W
Note 2 Reducti i
Servo Motor R(edc:J:tio)n eGL’J;;rlon Inertia Moment (N(g?mlgnvs?gr?sle (Note 1) Weight
Model Ratio Model J[X10%kgem2] L [ka]
1/5 0.545 (0.678) 250 (287) 6.5 (7.2)
HA-FF33
(B)G1 1/10 GR-S-30 | 0.545 (0.678) 250 (287) 6.5 (7.2)
1/30 0.538 (0.670) 250 (287) 6.5(7.2)
1/5 1.02 (1.37) 259 (295.5) 8.0 (8.9)
HA-FF43
(B)G1 1/10 GR-5-40 1.02 (1.37) 259 (295.5) 8.0 (8.9)
1/30 1.01 (1.36) 259 (295.5) 8.0 (8.9)

Note: 1, Values in parentheses are those for the servo motors with electromagnetic brakes.
2. Nominal reduction ratios.)For actual reduction ratios, refer to Section 10-3.

HA - FF63(B)G1 [Unit: mm]
4-g12
274.5(311.5) 46.5 185
12 3
950
Earth terminal M3 screw — Iﬁ\
(Opposite side) - 36 z =
3
Caution plate T 32 : o 2
Al v =
~
0,
X OI" = E 6 1y — - - —-— 3
,:r [BOoMmy = I A Q —OI—'Q— P 2
Q m]: )
™ [To) o
M6 screw, " ' S
i depth 10
Top ? Bottom 222h6 0
Motor plate L1
Power supply cable e Section AA -~ 7
VCTF 3-1.252 0.5m
(With end-insulated round crimping terminal 1.25-4)
e on G 22
! CO”QEA‘;\AOFE make) Black: Phase W
Servo Motor (Note .2) Reduction Inertia Moment |(Note 1) Weight
Model Reduction Gear J[X10"*kgem?] (ko]
Ratio Model 9 9
1/5 1.34 (1.69) 13.0 (13.9)
HA-FF63
(B)G1 1/10 | GR-S-60 | 1.34(1.69) 13.0 (13.9)
1/30 1.32 (1.67) 13.0 (13.9)
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electromagnetic brakes.

2. Nominal reduction ratios. For actual reduction ratios, refer to

Section 10-3.
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10. SPECIFICATIONS

4) With reduction gear for precision application

gLF
gLBh7

LL LR
’ LG LE
Caution plate
Earth terminal M3 screw LM
(Opposite side) 200W or more Earth terminal M3 screw Q
(Opposite side) 100W or less ||
4 [
N
Bottom il x
-1 JC=—————— e :
~ X
<| o|To
3| 8" 4
| -

Power supply cable
VCTF 3-1.25% 0.5m
(With end-insulated round crimping terminal 1.25-4)

Encoder cable 0.3m Red: Phase U
With connector 172169-9 White: Phase V
(AMP make) Black: Phase W

Top \Bottom —
Motor plate

[Unit: mm]

4-gLzZ

Ser'\‘;l%[;\l?torReg;tcigon g::r”&ﬂgfe‘l ’J(I'El{:ttj%t (Note) Variable Dimensions we?;i)t
J[x10%gem| WA | LB |LC|{ LD LE|LFILG|LK| LL |LM|LR|LZ| Q| S | [k

1/5 %XEKAOSS (é)_ ilzls) 78(62|89|74| 2 (33| 6|75 égg) 9 |30(45|20]10 é:g)

HA_FFos3 | 110 Ei’}fg;,llEosB (8:122) 786289 (74| 2 33| 6 |75 (223%2) 9 (30(45[2010 é:g)
(B)62 1/15 B_%K,llESg (8;122) 78| 62|89 7421336 |75 (2%%5?5) 9 |30(45|20|10 é:g)
1/25 B_Xg;f;g (8:1;(1)) 90 | 76 {102| 874 21| AL| 84 87 (23117?5) 9 [35|55(25|14 éjg)

1/5 B_“(’)'f,jA%SSB (8:123) 78|62,89(74| 2 |33| 6 |75 (2%%?5) 9 (30(45(2010 é:g)

HA_FF13 | 110 B_"gfh‘,llEosB (8:123) 90|76(102|87| 2 [41| 8 |87 (2%3?;1(.)5) 9 |35(55|25|14 é:g)
(B)G2 115 B_"é'mlssB (8:132) 90|76 (10287 | 2 |41 | 8 |87 (2%3;(_)5) 9 |35|5.5(25|14 (3:2)
1/25 B_“(’)'fh‘AzESSB ((S '32098) 122|100|140(118| 3 |61 |10 (118 (232?5) 14|55|6.6 40 | 22 (g:g)

1/5 %ngs&oEssB (g;g‘ﬁg) 90| 76102 87| 2 | 41| 8 |87 (5‘7‘% 9 |35|55|25|14 (ﬁ)

H’?I;)F(BF223 1/10 'i“gg;ﬁlEog (8?‘% 122|100(140|118| 3 | 61|10 (118 (3%2(_’5) 14 |55|6.6| 40 | 22 (213)
1/15 B_"ggh‘,llssB 8)'?7158) 122|100|140(118| 3 |61 |10 (118 (3%?5) 14|55|6.6| 40 | 22 (gf{)

HA_FF33 | 15 B_"é'g&O;SB ?(5?9158) 122|100|140(118| 3 |61 |10 (118 (322?:5) 14|55|6.6| 40 | 22 (g:%
(B)62 1/10 B_"(’)'gh‘/llEoSB (gjggg) 122|100|140(118| 3 |61 |10 (118 (322?5) 14|55|6.6| 40 | 22 (g:%
H?E;)FGFZ‘B 1/5 B_“é'jh‘/IOESSB (i:gig) 122|100|140(118| 3 |61 |10 (118 (31%"‘5) 14|55|6.6| 40 | 22 (;jg)

Note: Values in parentheses are those for the servo motors with electromagnetic brakes.
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[Unit: mm]
4-@12
LL LR
Earth terminal M3 screw 43 Q
Caution plate (Opposite side) 200W or more LG | 3
Earth terminal M3 screw |_ ™
(Opposite side) 100W o less ] ()
q 1T +— g
[}
[N
Bottom X\ N | ulE
~ EE e < e =+ |- —1+-S+—-+-—t—F-—-1+—-t—-—-| 3|2 -—
3 \ s NE
& |Top
4 H 2
; Motor plate _:

Power supply cable
VCTF 3-1.252 0.5m
(With end-insulated round crimping terminal 1.25-4)

Red: Phase U
White: Phase V
Black: Phase W

Encoder cable 0.3m
With connector 172169-9
(AMP make)

Servo Motor |Reduction| Reduction ff':l‘:ftt?; (Note) Variable Dimensions \S\?leci)gtji)t
Model Ratio | Gear Model J[)"fﬁ)Tsz.lr:]Z] talte|ic|o|r|e|ik| o [LrR|o]'s kgl
H?E;)'g:zm 1/45 %EESB (8;32) 130|100|155(120| 70 | 10 {102 (3%?5) 85|40 |25 (66'53)
1/20 %%‘Mzé)g‘ (g:ggg) 1130|100|155(120| 70/{ 10 |102 (32171%) 85|40 |25 ((75:3)

H?I;)FGFZB 1/29 'i'éé&zgg (8:322) 130/100|155(120| 70 | 10 {102 (321?5) 85|40 |25 (3:?1)
1/45 Ei'agﬁsg (8;32) 160|130|185|140| 94 | 12 132 égg) 100 55 | 35 (g:g)

1/20 Ei'aé;,lzgg ((l):g?g) 130[100|155|120| 70 | 10 [102 (322%1) 85(40| 25 (;:%

H?E;)'g:f 1/29 %%KAZSSB (1;222) 160|130|185|140| 94 | 12 132 (3%13%) 100 55 | 35 &g:g)
1/45 'ibiﬁé’g {j;gﬁ) 160|130|185|140| 94 | 12 |132 (3%13§5) 100 55 | 35 ég:g)

1/9 'ibmogg (iéig) 130|100|155|120| 70 | 10 {102 égg:g) 85|40 |25 (gf))

HA_FFa3 | 20 ‘iléiinzgg é;ﬁ;g) 160|130|185(140| 94 | 12 132 éég:g) 100| 55 | 35 %féj
(B)G2 1/29 Eiléi[nzsg é:gé) 160|130|185(140| 94 | 12 |132 (ggg:‘g) 100| 55 | 35 %fé?
1/45 'igi;,l"'é’SB (ﬁig) 160|130|185|140| 94 | 12 132 é?g:g) 100 55 | 35 %fg-j

1/5 %éKAOESB &:ggg) 130|100|155|120| 70 | 10 {102 (gggzg) 85|40 |25 (Sig)

HA_FFes | 10 'ib;/ﬂ?g &:‘7%2) 130|100|155|120| 70 | 10 {102 (gig:g) 85|40 |25 (gjg)
(B)G2 1/20 B_bégfé’SB é:ggg) 160|130|185(140| 94 | 12 132 égg:g) 100| 55 | 35 (igjg)
1/29 Ej'aé;,lzsg é;ﬁgg) 160[130|185(140| 94 | 12 132 é?g:g) 100| 55 | 35 &g:g)

Note: Values in parentheses are those for the servo motors with electromagnetic brakes.

10- 31

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

10. SPECIFICATIONS

HA — FF63(B)G2 1/45

[Unit: mm]

371(407.5) 140
39 201 6-g12
15, 5
) ] 75
Caution plate
4 H 8 ]
I
Bottom QL N o =
~ TR W w——ww—— | [ O R TRy SR T -— - —t - - — ﬂ 8
< Q| o
Q| -ffo N
< A ©
) 4 H o
— Ire)
Earth terminal M3 screw,”” || TOP! M Bottom 2
— H otor plate
(Opposite side) |
Power supply cable -
VCTF 3-1.25? 0.5m |-&
(With end-insulated round crimping terminal 1.25-4)
Red: Phase U
Encoder cable 0.3m White: Phase V
With connector 172169-9 Black: Phase W
(AMP make)
(Note)
Reduction Redugction Inertia (Note)
Gear Model Ratio Moment Weight [kg]
J[ %104k gsm?]
3.13 29.8
BL3-45B-06MES 1/45 (3.475) (33.7)

Note: Values in parentheses are those for the servo motors with
electromagnetic brakes.
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10. SPECIFICATIONS

(4) HA-FFC-UE series

1) Standard (without electromagnetic brake, without reduction gear)

HA — FF053C — UE

120 30
46 12 25
| 25
mil -
—_ <
E g
S| Bottom X =
— - —— —e—-—-—-—-—-l:-—- 3
S
Caution plate 4
(English) P —Q- \ Oil seal
Botiom u |—_ GM10204B |
. 5 a1 .32 . Top\ Bottom
TUV plate Top | | Motor plate
i I
L_ 20 49.5

Power supply connector
Encoder connector / CE05-2A14S-2PD-B(D17)

MS3102A20-29P

Note: 1. For the pin-outs of the power supply and encoder connectors, refer to (3), Section 3-2-3.
2. For horizontal installation, it is recommended to face the power supply and encoder
connectors down.

HA - FF13C - UE

137 30
46 12| 25
’— 25
©
S|  Bottom %
3 N
) =
— = —— §
Caution plate .
(English) Top Oil seal
Bottom }—_ S$10207B |
NS Top\Bottom
) Top Motor plate
TUV plate

66.5

Power supply connector
CE05-2A14S-2PD-B(D17)

Encoder connector,
MS3102A20-29P

Note: 1. For the pin-outs of the power supply and encoder connectors, refer to (3), Section 3-2-3.
2. For horizontal installation, it is recommended to face the power supply and
encoder connectors down.
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[Unit: mm]

4-24.5

69

Output{Inertia Moment|Weight]
Model 1wy faix10%gem?)| ko]
HA-FF053C-UE 50 0.063 1.8
[Unit: mm]
054
45° 4-94.5

Output|Inertia Moment|Weight]
Model 1wy loix10%gm?)| [kg]
HA-FF13C-UE 100 0.10 2
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10. SPECIFICATIONS

HA - FF23C - UE « HA - FF33C - UE [Unit: mm]
L 30 176
46 14
F 25 450 4-95.5
f 1 HF-—f1t 16 4 4 :
*ﬁ’ i LA &Y
~ Bottom a |
< H ~
S . ——_—_———— : § 4= . R
/ S 20
Caution plate | Top
(English) Bottom Oil seal
—Hd= ===t S15307B y QZJ )%(7/
i o
h
TUV plate Top 41 32 Top\ Bottom ‘
-— N Motor plate I
v KL 25 WIALJW
Encoder connector < 3 \
MS3102A20-29P Power supply connector ©
CE05-2A14S-2PD-B(D17) T =]
S
4 1
M4 x 0.7 threads, depth 15
Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, Variable D .
i D arianle Dimensions . .
refer to (3), Section 3-2-3. Output Inertia Moment|Weight|
2. For horizontal installation, it is recommended to face the power Model 4 2
supply and encoder connectors down. (W] L KL J[X107kgem7| [kg]
HA-FF23C-UE |[200| 145 | 715 0.35 2.6
HA-FF33C-UE | 300 162 89 0.50 2.9
HA — FF43C - UE « HA - FF63C — UE
[Unit: mm]
[J100
Caution plate L 40
{English) 47 16,3 450
T 35
q Il 25 _ |5
g kA
3 7 } =
§ =1 e = =1 &
T Q
LA
s Oil seal
NS 41 d ||| s17308B
i : 1 L 1 - ;
' [132 | Top | Bottom
| el 20! Wj T P Motor plate | ‘ !
TUV plate % t KL f
M M

MS3102A20-29P

Note: 1. For the pin-outs of the power supply and encoder connectors,
refer to (3), Section 3-2-3.
2. For horizontal installation, it is recommended to face the power
supply and encoder connectors down.

Power supply connector
CE05-2A14S-2PD-B(D17)

m%?

g,
- -8
} )
5 v
M5 x 0.8 threads, depth 20
Section AA
Variable Dimensions ) .
Model Output Inertia llllomerlt Weight]
Wi T L Jxaotkem?)| [kg]
HA-FF43C-UE |[400| 169 93 0.98 4.7
HA-FF63C-UE |600| 184 | 108 1.2 5.3

10- 34

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

2) With electromagnetic brake

HA — FFO53CB — UE [Unit: mm]
155 30
) 47 Motor plate 2 2.5
Caution plate (Opposite side) 25
. }7 o
3 : : S
! I R | S === _Top_Botiom: ~ 135
' | )
| : =
& }7 GM10204B
I}
<
~ 41 D32 }.1_15_2%
TUV plate [ ] [ | ] -
‘ | ﬂ ‘ [F355 |
‘ 20 T X 84
44 Power supply connector \ Brake connector
Encoder connector/ CE05-2A145-2PD-B(D17) MS3102E10SL-4P
MS3102A20-29P
Note: 1. For the pin-outs of the power supply and encoder connectors, Braking
refer to (3), Section 3-2-3. Model Output{Inertia Moment Force Weight
2. For horizontal installation, it is recommended to face the power ode [W] |9[X10*kgm?] [kg]
supply and encoder connectors down. [N-m]

HA-FF053CB-UE | 50 0.08 039 | 21

HA — FF13CB - UE
[Unit: mm]

172 30
) a7 12| 25
Caution plate | T725 4-B45
| ~ : %
3 8.
e W | — o
n
% N
[] ‘ }7 S10207B ~
NS " . [32, [Top/ Bottom [, 2# ©
TUV plate | | 0 | 1 [ | /Motorplate | [
| ‘ ?‘35.5
‘ A ] 101
44 Power supply connector Brake connector
fﬂrggfgg :gg_"zegcgm CEO52AL452PDBDL)  MSB102EI0SL-4P
Note: 1. For the pin-outs of the power supply and encoder connectors,
refer to (3), Section 3-2-3. ) Braking .
2. For horizontal installation, it is recommended to face the power Model Output|inertia Moment| “r . = |Weight
supply and encoder connectors down. [W] [J[X10*kgem?] [N-m] [ka]
HA-FF13CB-UE | 100 0.11 039 | 23
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10. SPECIFICATIONS

HA — FF23CB - UE « HA - FF33CB - UE

Caution plate _Ar L S15307B
(English) a1 : L B
Top []32 |Top \Bottom (28
T
TUV plate [ | Matorpiate —
: | 385
Tr «
Encoder connector, P | ) Brake connector
MS3102A20-29P QW Supply connector MS3102E10SL-4P 2.5

CE05-2A14S-2PD-B(D17) T«
7
Lk

©
<
]
-
1S

[Unit: mm]

M4 x 0.7 threads, depth 15

Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, Variable Di .
refer to (3), Section 3-2-3. ariable imensions ’ : .

2. For horizontal installation, it is recommended to'face the power Model fuipyt Braking Force Inertlayomer;t Weight

supply and encoder connectors down. (Wi L KL [N-m] J[X10%gm?| [kg]

HA=FF23CB-UE- [200 | 182 109 0.48 3.5

1.2
HA-FE33CB-UE’ |[300 4 1200, 127 0.63 3.8
HA — FF43CB — UE « HA - FF63CB —-UE

[Unit: mm]

Caution plate

247

74

: (O3 ‘To Bottom
\ W i T T /Motor plate

TUV plate :
LEAR L 20 \
Encoder connector L.

MS3102A20-29P 3

Power supply connector
CEO05-2A14S-2PD-B(D17)

Brake connector
MS3102E10SL-4P mi:

M5 x 0.8 threads, depth 20

4-29

Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, Variable Di )
refer to (3), Section 3-2-3. ariaie Limensions . . .
2. For horizontal installation, it is recommended to face the power Model Output Braking Force Inertlayomer;t Weight

supply and encoder connectors down. (W] L KL [N-m] J[X10%gm?| [kg]

HA-FF43CB-UE | 400 | 206 130 1.33 5.8
2.3

HA-FF63CB-UE | 600 | 221 145 1.55 6.4
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10. SPECIFICATIONS

(5) HC-SF series
1) Standard (without electromagnetic brake, without reduction gear)

Variable ) )
Output . ) Inertia Moment Weight
Model Dimensions " P
(kW) J(X10"'kgem"®) (kg)
L KL
HC—SF52
HO—SF53 0.5 120 51.5 6.6 5.0
HC—SF102
o ori0s 1.0 145 | 765 13.7 7.0
HC—SF81 0.85
HC—SF152 15 170 101.5 20 9.0
HC—SF153 : [Unit: mm]
L 55
4-g9 mounting hole
39.5 a2/, 3 [1130 Use hexagon socket
Moter plate ead cap screw.
(Opposwlz side) 50 25 fead cap
& °
- u L
?7% I rk: é ) 2
__Bottom [Bottom( %
IﬂL} g 27 B
== 3
:2 Oil seal & (4
© (o S30457B ﬂ B E P -
/ Motor flange diréction
19.5
, L]
|

Encoder cennector Power sjipply‘eonnecior:

MS3102A20-29P CE05-2A22-23P Al
Power'supply conbector layout 7694854 «
CEO05-2A22-23P
Variablée . .
Output . . Inertia Moment Weight
Model Dimensions " P
(kW) J(X107kgem?) (kg)
L KL
HC—SF121 1.2
HC—SF202 20 145 68.5 42.5 12.0
HC—SF203 '
HC—SF201 2.0
HC—SF352 35 187 110.5 82.0 19.0
HC—SF353 : [Unit: mm]
L 79
395 18| 3 76

Moter plate
(Opposite side) 75
fo—————————— !

O

___]

Bz.Jrl;;m ié ; -
) H | \_oiseal &

® @ S40608B .?0@

% %ﬁ‘ @ & / . ] Motor flange direction g @ ] /? g

O

235 §

s
0111
|
-0.010)
0

Y
oIl
S8l
13
5114.3.5 055
|
1

81.5

142

Hl

MS3102A20-29p KL /45135 mounting hole
45 Use hexagon socket
Power supply connector head cap screw.
CE05-2A24-10P Power supply connector layout
CE05-2A24-10P
Z695393A

10- 37

Downloaded from www.Manualslib.com manuals search engine


http://www.manualslib.com/

10. SPECIFICATIONS

Output Inertia Moment Weight
Model -4 2
(kW) J(X10 'kg-m®) (kg)
HC—SF301 3.0 101 23

208

79

39.5

@

g

Moter plate

[(Opposite side) 18 3

0176

[Unit: mm]

81.5

\, Oil seal

S40608B

= Q
® [ % B T ® &
ﬂ 5
2 e
&
Bottom /’ Bottom oﬂ?
Top {_Top :r;
e
@

e, e

Es

Encoder connector
MS3102A20-29P |

19.5]
e |

131.5

Motor flange direction
[§)

142

/

Power supply connector 45 6'51:-5 "‘0““”"?( ’:”‘9
CE05-2A2-10P Power supply connector layout h:;d ce::qs(;’v‘e;u.c )
Note: 1. For connection with a load, use a locking element or the like. CEOS-2A24-10P
o ' ) BC10628 =
2) With electromagnetic brake
Variable . / .
Output - ; Braking Force|Inertia Moment Weight
Model Dimensions 2 5
(kW) (N-m) J(X10kg-m?) (kg)
L KL
HC—SF52B
HO—SE53B 0.5 153 515 8.5 8.3 7.5
HC—SF102B
. 76. . . .
HO—SF103B 1.0 178 6.5 8.5 15.4 9.5
HC—SF81B 0.85
HC—SF152B s 203 | 1015 8.5 21.7 115
HC—SF153B ’ [Unit: mm]
4-g9 mounting hole
Use hexagon socket
head cap screw.
L 55 130
124, 3
450
Moter plate 50
(Opposite side)
o
I A ;8(
d. I | )
: )
1y C)
1 Bottom I e %
(o HE
91515‘
[t} ~'_— \ Oil seal -® (]
b S304578 .
] & ° 33 i =]
I_ Motor flange direction =
19.5
"1 [Encoder connector
E MS3102A20-29P KL '_—l
Power supply connector 41
CE05-2A22-23P Power supply connector layout
CEO05-2A22-23P
7695005
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10. SPECIFICATIONS

Variable ) . .
Output . . Braking Force|Inertia Moment Weight
Model Dimensions 2 5
(kW) (N-m) J(X10 'kg-m®) (kg)

L KL
HC—SF121B 1.2
HC—SF203B '
HC—SF201B 2.0
HC—SF352B 3 235 | 1105 43.1 92.0 25.0
HC—SF353B S (Unit: mm]

L e 176 N
39.5 Moter plate 18 3 -‘

- 450
\(Opposwle side) S

oA I N G o5
Bottom K ﬁ ] ﬂ%: {;ll_om ] 0 } w
@ . f ® -
B T o
i
]

E
C

40010

T
0
-0.025

0

835

0114.3

81.5
1 —

Oil seal
$40608B

2! & i
e <
@ :
195 / o
Motor flange direction
[ 89 KL, )
Encoder connector g
Brake connector Poyier supply cdnnéctar
MS3102A20-29P. \ onoal CRRl! Use hexagon socket
MS3L02A10SL-4p CEOE-2A2410P X Brake head cap screv.
Brake connector layout

Power supply connector layout  MS3102A10SL-4P
CE05-2A24-10P

117

4-513.5 mounting hole

Z695319D
Output  [Braking Force|Inertia Moment Weight
Model 4 2
(kW) (N-m) 3(X10*kg-m?) (kg)
HC—SF301B 3.0 43.1 111 29.0 [Unit: mm]
4-g13.5 mounting hole
Use hexagon socket
256 79 head cap screw
Moter plate [176 ~

o
w

_585)@ ® % g al / — L3 © 3

= H ©) £
Botiom fW i {B/aaga*. y L

1 Top_J

0.025

+0.010!
Jo3s ¢ 1
0

0114.3

Top
Qil seal 0.
@ o | o @ ; —_— 406088 &
ﬁ ﬁ B | Motor flange direction 285 @ @

e

Encoder connector - grake connector

81.5

117

142X

=
©
o

I

45
MS3102A20-29P  153102A10SL-4P  Power supply ar
connector
CE05-2A24-10P Brake connector layout  Power supply connector layout
MS3102A10SL-4P CEO05-2A24-10P 1 O
BC10823
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10. SPECIFICATIONS

(6) HC-RF series

1) Standard (without electromagnetic brake, without reduction gear)

81.5

pa

L 45
39.5 10 3
Motor plate

(Opposite side) 40
] ] ©
e
N
N
S

ncoder connector / Power supply connector

MS3102A20-29P

CE05-2A22-23P

295h7

[]100

[Unit: mm]

4-@9 mounting hole
Use hexagon socket

head cap screw.

950

Power supply connector layout

(CE05-2A22-23P)

Variable . .
Output . . Inertia Moment Weight
Model Dimensions a 2
(kW) J(X10*kgem?) (kg)
L KL
HC-RF103 1.0 147 71 15 3.9
HC-RF153 15 172 96 1.9 5.0
HC-RF203 20 197 121 2.3 6.2
2) With electromagnetic brake [Unit: mm]
L 45
4-@9 mounting hole
10 3 1100 (Use hexagon socket
| Motor plate 20 head cap screw.)
(Opposite side) 450
- 1 g ﬁ T
§ A ! (b\\(o
[
S | IO O M 1 D - S I . AN
LTop | 2 H 0‘76’5
0 g \_oisea I
o i I S30457B  y
} |
i Motor flange direction !
/z 19.5 KL EE;H_
Encoder connector Power supply connector 41
MS3102A20-29P CE05-2A22-23P
Power supply connector layout
(CE05-2A22-23P)
Variable ) . .
Output . ) Barking Force | Inertia Moment Weight
Model Dimensions 4 2
(kW) (Nem) J(X10 kgem") (kg)
L KL
HC-RF103B 1.0 185 71 7 1.85 6.0
HC-RF153B 15 210 96 7 2.25 7.0
HC-RF203B 2.0 235 121 7 2.65 8.3
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10. SPECIFICATIONS

(7) HC-UF series
1) Standard (without electromagnetic brake)

Output Inertia Moment Weight
Model -4 2
(kW) J(X10kg-m?) (kg)
HC-UF72 0.75 10.4 8 [Unit: mm]
110.5 55 HL76
395 4 Moter plate 3.3 »
(Opposite side) 2-M6 screw
Vo L
zgj @ i A @ ev\% \ﬁ\ 2
1 vl 50 &QQ
f?\ -———E% \' '\P/\
s o o
Top 1 Top_| |2 E;
B Oil seal h
b o g | S304578 ® N
|| <. 25° QY
2 W eff : it :
10.5 Motor flange direction
l:j Encoder connector 38 I I
MS3102A20-29P —

44

4-p13.5 mounting hole
Use hexagon socket
Power supply connector layout head cap screw.
CE05-2A22-23P:

Power supply
connector
CE05-2A22-23P

7695911 «
Output Inertia Moment Weight
Model -4 2
(kW) J(>X10'kg-m") (kg)
HC-UF152 15 22.1 11 [Unit: mm]
120 55 0176

39.5 Moter plate 13l 3 80
(Opposite side) 2-M6 screw
@ &) ' #
| | ©.
@ AL\,
F1 2 P

¢

x
— w0
\ S
reom==1 of %5
Bottom 1Bottomj 5[ b
3
pa|

°

Top {_Top_j

H Oil seal
0 @ &
o 28 $304578 S

|

|

&

i
[

o

ol

Motor flange direction T
19.5] i
Encoder connector 47.5 %
MS3102A20-29P :
Power supply 44

4-p13.5 mounting hole
Use hexagon socket
head cap screw.

Z695912A 10

connector
CE05-2A22-23P

Power supply connector layout
CE05-2A22-23P

10- 41

Downloaded from www.Manualslib.com manuals search engine



http://www.manualslib.com/

10. SPECIFICATIONS

Variable . .
Output . . Inertia Moment Weight
Model Dimensions a 2
(kW) J(X10 'kg-m?) (kg)
L KL
HC-UF202 2.0 118 42.5 38.2 16 [Unit: mm]
L 65 0220
39.5 16), 4 52

ﬁ 2-M8 screw

=
®

LTop ]
o
. > 2%
Oil seal -
S40608B 15

\_

0
-0.025

t
—
2200

%

HT‘W

Bottom
Top

235h6

1
—

81.5
[

164 ©

/ ’,_B_ Motor flange direction
19.5

Encoder connector
T
1195
—
Power supply connector

4-p13.5 mounting hole
Use hexagon socket
head cap screw.

]

Power supply connector layout

MS3102A20-29P
L ey e
CE06-2A24-10P

CE05-2A24-16P

7695914 «

Inertia;Moment

Model

Output
(kw)

J(X10™kg-m?)

Weight
(kg)

HC-UF13

100

0.066

0:8

[Unit: mm]

70 25 060

o

4-95.8
Motor plate

(Opposite side)
1\ /2

\ 53
g \

Bottom
Top

8
\ Ol seal

$10207B
Power supply lead 4-AWG19 0.3m

(With end-insulated round crinping terminal 1.25-4)
Red: Phase U

Encoder cable 0.3m White: Phase V

With connector 172169-9  Black: Phase W

(AMP make) Greenlyellow: Earth

\
i
1
Tw
\\\ST

28h6

21.969

I
#50n7

Z695539B
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10. SPECIFICATIONS

Variable . .
Output . . Inertia Moment Weight
Model Dimensions 2 5
(kW) ) J(X10"*kg-m?) (kg)
HC-UF23 200 75 0.241 15
HC-UF43 400 90 0.365 1.7 [Unit: mm]
L . 30 080
Motor plate ..?‘4.?13 5 406.6 o
(Opposite side) P - A
*\\ Ky
% + ]
i \\ 1 ¥ /
|
oo CE N
| Top | = N.j 5 &
I} | | .
l i T\ oiseal ’G\j e ¢/®\
\1 ; S15307B | %? T
Kpower supply lead 4-AWG19 0.3m
(With end-insulated round crinping terminal 1.25-4)
Red: Phase U
% Encoder cable 0.3m \é\{hit;‘: ;’Qase\\l\//
ack: Phase
\(//\i\ltzxpcg‘r;eec)lor 1721699 Greenlyellow: Earth 7695540B
Model Output (kW) | Inertia Moment J(X10'4kg-m2) Weight (kg)
HC-UF73 750 5.9 5.0 [Unit: mm]
85 40 0123
Mator plate = 22 50
(Oppositeside) - 4-29
—_—
I e 5
il j g ///’-@$
<aiali Teld o
] S =t J
Top =
Oil seal /
o S20357B °
%5 éé e o
: ]J \ l
é} s Power supply lead 4-AWG19 0.3m }
Encoder cable 0.3m 57.5 (with end-insulated round crinping terminal 1.25-4)
26.9 With connector 172169-9 70 Red: Phase U
y (AMP make) White: Phase V |16
Black: Phase W
Green/yellow: Earth
_ _ BC11099 «
2) With electromagnetic brake
Model Output (kW) [Braking Force (N-m)| Inertia Moment J(XlO'4kg-m2) Weight (kg)
HC-UF72B 0.75 8.5 12.4 10
144 55 o176 [Unit: mm]
| 395 Moerpate 13,3 a0
(Opposite side) 2-M6 screw|
- N e, B
| ¥
(e} | ] ey
CTop § ||l 3
\_Oil seal ® 6@‘?
304578 QE
| — ié - )
r H Motor flange direction \F{\ T E

connector Use hexagon socket

CE05-2A22-23P
Power supply connector layout

CE05-2A22-23P

19.5
Encoder connector 38 ) ﬁ 1 O
MS3102A20-29P {E A
Power supply 9 d 44 4-p13.5 mounting hole
head cap screw.

Z695981A
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10. SPECIFICATIONS

Model Output  [Braking Force|Inertia Moment Weight
ode -4 2
(kW) (N-m) J(X10™kg-m?) (kg)
HC-UF152B 15 8.5 28.9 13 [Unit: mm]
1535 55 o176
395 Moter plate 13}, 3 RS
(Opposite side) 2-M6 screw
| 2700 SCIeW
H = = \
¥ o & ¢ 5\ B\ g
&
rrﬁj —F |2 ) P
Bottom /‘\\ {Bottom| o«go‘
Top {-Top_j E 1
¥ °
@ H 1 Oil seal @ o
e | ° ;J ] S304578 e
o) & 1 - ' LN )2
<
2\ 4 H Motor flange direction \;’5\ =
19.5]
NN Brake
[—J Encoder connector 1 475 I I
MS3102A20-29P LK_I
Power supply .4;44 —]
connector Eart 4-913.5 mounting hole
CE05-2A22-23P Use hexagon socket
head cap screw.
Power supply connector layout
CE05-2A22-23P
Z695982A
Variable . Z .
Output ; ) Braking Force[lnertia Moment Weight
Model Dimensions 4 2
(KW) (Nam) J(X10™kg-m?) (kg)
E KL
HC-UF202B 2.0 161 | 42.5 43.1 46.8 22 [Unit: mm]
T 851 0220
Moter plate | 16],4 9
(Opgozruz :Ige) Ha 60 2.8 screwd o
ﬁ @ E:i - 8’ A s‘%\ A
> ©
\ a2
Bottom |; ; [ Bottom} §o
Top t_Top | 3
8 @ @ 3 N
- © Oil seal N
S40608B A%° L
54 T ) - - SN | :
/ 195 ﬂ I ﬁ\ [
| ' KL Motor flange direction % / 4-913.5 mounting hole
Encoder connector V] Use hexagon socket
MS3102A20-29P head cap screw.
Cg Motor flange direction 3 ' i
42 Brake connector ;
3102A105L4p Lbower supply connector

@M

HIMS:!

Brake connector layout
MS3102A10SL-4P
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10. SPECIFICATIONS

Model Output  [Braking Force|Inertia Moment Weight
ode .
(kW) (N-m) J(X10™kg-m?) (kg)

HC-UF13B 100 0.32 0.074 1.2 [Unit: mm]

100 25 | 060
5143 .

Motor plate 1.3 T 458 % 1
(Opposite side)

B

240

F==)
g
5]

3
28h6
250h7
&
jj/

X
40
=

I Oil seal Sg-é_ ¢ Q(

R $102078 \jr
26.9
B Power supply lead 4-AWG19 0.3m
(With end-insulated round crinping terminal 1.25-4)
Red: Phase U
Brake cable White: Phase V
VCTF 2-0.32 Black: Phase W
Encoder cable 0.3m (With end-insulated round Greenlyellow: Earth
With connector 172169-9 crinping terminal 1.25-4)
(AMP make)
2695882
Variable . . .
Output . . Braking Force|lnertia Moment Weight
Model Dimensions - 2
(kW) (N-m) J(X10"*kg-m?) (kg)
L
HC-UF23B 200 109 1.3 0.323 2.2
HC-UF43B 400 124 1.3 0.447 2.4 [Unit: mm]
L 30 080
8 3
Motor plate 4-06.6 &
(Opposite side) 35 A
&
990
Bottom e o E
<+ W0 o
Top =L NN
o
)
Oil seal
S15307B
26.9
Power supply lead 4-AWG19 0.3m
(With end-insulated round crinping terminal 1.25-4)
Red: Phase U
Sz:a.:fs ;i)blgz White: Phase V
Encoder cable 0.3m ) Black: Phase W
With connector (With end—ms_ulalecl round Greenlyellow: Earth
172169-9 crinping terminal 1.25-4)
(AMP make)
7695883
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10. SPECIFICATIONS

10-5-3 Servo motors (in inches)

(1) HC-MF series

1) Standard (without electromagnetic brake, without reduction gear)

[Unit: in]
| LL LR OLD
ITG LE E-glLZ 'S
] N
[ i — (Note)
e |
7]
= ~
<
e — iy H- A
s 2
\ | |
I
Power (Note) u’-Eﬁfu
supply lead 4-AWG19 11.8in
(With end-insulated round
crimping terminal 0.05-4)
) Red :Phase U
Encoder cable 11.8in White : Phase V
With connector 1721699 Black : Phase W
(AMP make) Green: Earth
: Numb
Servo Motor |Inertia Moment Variable Dimensions [in] fulT ler Weight
Model WK2[0z+in?] Of Hotes ™ ip]
LA | LB |LD|LE | LG | LH | LL |LR|LZ S E
HC-MF053 010 1.811 1.18 | 1.57{0.10/| 0.20-{/1:110 {8.:21 | 0.98 | 0.18 | 0.31 2 0.9
HC-MF13 0.16 1.81|1.18{1.57|0.10|0.20|1.10|3.80|0.980.18 | 0.31 2 1.2
HC-MF23 0.48 2.76 | 1.9712.36/0.:120.28 | 1.50 | 3.92 | 1.18 | 0.23 | 0.55 4 2.2
HC-MF43 0.78 2.76(1.97|2.36[0.12|0.281.50|4.90|1.18 |0.23 | 0.55 4 3.2
HC-MF73 3.28 3.54|2.76 [3.157 0.12 |10.32] 1.89/|/5.59.{ 1.58 | 0.26 | 0.75 4 6.6
Note: The HC-MFO053 to HC-MF13 do-not_have these holes.
. . Unit: in
2) With electromagnetic brake [ ]
L L LR OLD
LG, LE E-olZ | &
N
{g I h—— - (Note)
= 1
Syl
JENS | A N S Q J41 - J I
S &
,q
a3 | !
F ] | [———————— D
| I
Power (Note)
supply lead 4-AWG19 11.8in
Brake cable (With end-insulated round
2-0.01% 11.8in crimping terminal 0.05-4)
(With end-insulated round  Red : Phase U
crimping terminal 1.25-4) White : Phase V
Encoder cable 11.8in Zlack EPhaﬁeW
With connector 172169-9 reen: Eart
(AMP make)
. Electromagnetic . . . [in] Number .
Serx/loo(l;/lé)ltor Ins\;}(lg[gﬂzczm%ntmake Static FrAiction Variable Dimensions of Holes Wﬁlbg]ht
Torque fozein] | |A | LB |[LD|LE|LG|LH|LL|LR|LZ]| S E
HC-MF053B 0.12 45 1.81|1.18|1.57|0.10|0.20|1.10|4.31|0.98|0.18 | 0.31 2 1.7
HC-MF13B 0.18 45 1.81|1.18|1.57|0.10|0.20|1.10|4.90|0.98|0.18 | 0.31 2 2.0
HC-MF23B 0.74 184 2.76]1.97|2.36|0.12|0.28|1.50 | 5.18 | 1.18 | 0.23 | 0.55 4 3.5
HC-MF43B 1.04 184 2.76]1.97|2.36|0.12|0.28|1.50 | 6.16 | 1.18 | 0.23 | 0.55 4 4.6
HC-MF73B 3.96 340 3.54(2.76(3.15[/0.12|0.32|{1.89|7.11|1.58|0.26 | 0.75 4 8.8
Note: The HC-MF053B to HC-MF13B do not have these holes.
10— 46
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10. SPECIFICATIONS

3) With reduction gear for general industrial machine [Unit: in]
LL LR OLD
LE Q ; 4-gLZ
LG
-

Q | o J o~
c| <

=+ —=19- -+ e it = B SEEC -5 @
T N

? 9 - |
h A - I
Power L~
0.99 supply lead 4-AWG19 11.8in
- . (With end-insulated round P Screw, Depth R
Encoder cable 11.8in crimping terminal 0.05-4)
With connector 172169-9 Red : Phase U
(AMP make) White : Phase V
Black : Phase W
Green: Earth
(Note 1) ] i i in Note 1
Servo Motor R(Ns;net?) Reduction | Inertia (Note 1) variable Dimensions [in] (Weight)
Model eauction| Gear Model| Moment
Ratio WKZfozein |LA|LB|LC|LD|LE|LG|LH|LI| LL |[LR|LZ| Q| S | P |R [Ib]
1/5 K6505 (822) 2,95(2:36(3.46|2.56/0.20/0.31{1.10)1.57| (‘:32‘?) 2.38/0.28/0.98/0.63| M4 |0.31 (g%)
HC-MF053 0.42 5.69 4.0
1/12 K6512 (0.44) 2/95|2.363.46|2.56|0.20/0:31/1.10|1.57| ® 77)2.380.280.980.63 M4 0.31] (4.6)
®et 1/20 K6520 0.32 2.95(2.36/3.46|2.56/0.20/0.31{1 101575'69238028098063 M4 (0.31 4.0
(0:34) ) : y ) i i} ) 677 . ) : ) (4.6)
1/5 K6505 (ggg) 2.95(2.36(3.46|2.56(0.20/0.31{1.101.57| (%257) 2.38/0.28/0.98(0.63| M4 |0.31 (1313)
HC-MF13 - - -
1/12 K6512 8‘513 2.9512.36|3:46/2.56/0.20/0:31{1-10{1.57| 67§GS 2.38|0.28|0.98/0.63| M4 |0.31] ‘5‘5
(B)G1 (0.50) (7.36) (5.1)
0.38 6.28 4.2
1/20 K6520 (0.40) 2.95|2:36{3:46/2.56|0.20/0.31|1.10[1.57| (7'36)2.380.280.980.63 M410.31 (5.1)
1/5 K9005 (122) 3.9413.23|4.49(3.54{0.28|0.39|1.50(2.36 (5;286) 2.91]0.35/|1.38|0.98| M6 |0.47| (;g)
HC-MF23 - - :
1/12 K9012 (12(2)) 3.94(3.23|4.49|3.54{0.28)0.39|1.502.36| (?33?) 2.91/0.35|1.38/0.98| M6 |0.47 (gg)
®et 1/20 K9020 1.45 3.94(3 234493540280391502366'73291035138098 M6 [0.47| 8.6
(1.67) ’ i i ) i : ) H(8.07)[% . ) i ) (9.9)
1.62 7.01 8.4
HC-MF43 1/5 K9005 (1.88) 3.94(3.23|4.49|3.54(0.28)0.39|1.502.36 @ 27)2.910.35 1.38)0.98| M6 (0.47| (9.7)
B)G1 1/12 K9012 186 3.94(3 234493540280391502367'80291035138098 M6 [0.47| 9.7
(B) (2.12) [3993:234.493.540.280.39 1.502.36) g og)2.91)0-391.350. A7 (11.0)

Note: 1. Values in parentheses are those for the servo motors with electromagnetic brakes.
2. Nominal reduction ratios. For actual reduction ratios, refer to Section 10-3.
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10. SPECIFICATIONS

HC — MF43(B)G1 to HC — MF73(B)G1

[Unit: in]

| LL LR 4917 OLD
‘ LG LE

Motor plate
(Opposite side) Q

1
I

[v3]
=
32!
3,
as
oLF
gLP
LB

‘ﬁll Power CH
~_supply lead 4-AWG19 11.8in

(With end-insulated round
crimping terminal 0.05-4)

Encoder cable 11.8in Red :Phase U

With connector 172169-9 White : Phase V
(AMP make) Black : Phase W
Green: Earth
(Note 1) ; ; i i Note 1
Servo z’loltor ég;:itizgn Reducti%nl Inertia (Note 1) Variable Dimensions [in] (Weight)
Mode Ratio | 2" Mode \;\VAK‘Z[':Z?E}] LA|LB|Lc|LD|LE|LF|LG|LH| LL |LP|LR|LZ| Q| s | P | R | [b]
HC-MF43 1/20 K10020 3.52 4.5313.74/5.20|3.94{0.35[2.87|0.39|1.50 6'4833935 0.35|1.97|1.26| M8 [0.63] 12.13
(B)G10 (3.83) |4593.745.203.940.352.87/0.39/1.50| ; ;) 13.39/3.540.35(1.97]1. 83 (13.4)
1/5 K10005 5'28 4.53/3.7415.20[3.94(0.35|2.87)0.39|1.89 892-57 3.39 3.54|O.35 1.97|1.26| M80.63| 1135'697
HC-MF73 (6.26) (9.55) (15.9)
1/12 K10012 922 4.53(3.745:20(3.94(0:35/2.87]0.39]1.89 9.04 3.39 3.54]0.35 1.97|1.26| M8 |0.63 16.09
(B)G1 (9.90) (10.41) (18.3)
1/20 K12020 9.57 5.51|4.53/6.30(4.72|0.47/3.54/0.59|1,89 9'554094 17|0.55(2.36|1.57|M10(0.79 22.21
(10.25) ) ) - 1 : 1 . 177](10.98)) ) ) ) ) ’ (25.8)

Note: 1. Values in parentheses are those for the-servo motors with electromagnetic brakes.
2. Nominal reduction ratios. For actual reduction ratios, refer to Section 10-3.
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10. SPECIFICATIONS

4) With reduction gear for precision application

0.99

LL

LR

LE

[

Power
S|

[Unit: in]

tLD

upply lead 4-AWG19 11.8in
(With end-insulated round
crimping terminal 0.05-4)

Encoder cable 11.8in

With connector 172169-9

P screw, depth R

Red :Phase U
(AMP make) White : Phase V
Black : Phase W
Green: Earth
. ) Inertia (Note) Variable Dimensions [in] (Note 1)
Servo Motor |Reduction| Reduction Moment Weight
Model Ratio | Gear Modell wiczozing | a|Lg|Lc|ip|Le|Le|iH|Ls| L LRz @ |s | P | R [b]
us | B E (gzgg) 3.152.563.742.760.240.311.101.57(2';5)2.1723.860.980.63 M4(0.31 é:;)
voomross | 19| Caomera (8:2431) 3.152.563.742.760.240.311.101.57(2'_;%2.1723.860.980.63 M4 0.31 (2:2)
(B)G2 | 10 | BRL20B (8:23) 3.152.563.742.760.2410.311.101.57(2'_;%2.1723.860.980.63 M4 0.31 (j:g)
29 | BB (g:gé) 3.152.563.742.760.240.311.101.57, % {2 2 1723.840.980.63 M4[0.31 (3:8)
us | Be (8:22) 3.152.563.742.760.2410.311.101.57(2';;')2.1723.860.980.63 M4 0.31] (2:3)
voomers | Y0 | Sivexa (8:23) 3.152.563.742.760.240.311.101.57(?'_2’2)2.1723.860.980.63 majo.31 33
(BYG2 1 yp0 | BR2208 (8:22) 3.943:154/533,250.240,391.101.57,5 21 2 950.261.30.79| M5 0.39 oo
129 | BEEE (8j§§) 3.943.154.533.350.24:0.391.101.57(?'2;)2.950.261.380.79 M5 0.39 (g:g)
ys | B &:g‘ll) 3.152.563.742.760.240.311.502.36(?:‘112)2.1723.860.980.63 M4 0.31 (g:g)
voomezs | Y9 | Sk (i:ig) 3.943.154.533.350.240.391.502.36(2'_?%2.950.261.380.79 M500.39 (&0)
(B)G2 1 10 | BKS208 é:gi) 4.533.745.313.940.310.391.502.36(;'2%3.350.351.570.98 M6 (0.47 (E:g)
129 | B2 &:3% 4.533.745.313.940.310.391.502.36(2'2%3.350.351.570.98 M6 (0.47 (g:g)
us | B (i:gé) 3.943.154.533.350.24:0.391.502.36(;';6‘)2.950.261.380.79 M5 0.39 (S:é)
hoomeas | Y9 | Savexa é:g;) 4.533.745.313.940.310.391.502.36(2'2;)3.350.351.570.98 M6 (0.47 (g:g)
(BYG2 1 yp0 | BRE208 é:gg) 5.314.336.104.530.310.471.502.36(3'_:;%)3.940.431.971.26 M8 [0.63 &s:g)
29 | BB éﬁ) 5.314.336.104.530.310.471.502.36(2'_271)3.940.431.971.26 M8 0.63 ég:i)
ys | B0 (g:gg) 4.533.745.313.940.310.391.893.15(3'32)3.350.351.570.98 M60.47 (1136?1%
e mera | 10| S o) 5.314.336.104.530.310.471.893.15 ;1 13.940.431.9711.26 M8 0.63 (Lo
(B)G2 1 10 | BKE208 (ngf;) 5.914.926.895.120.390.591.893.15(%_71%4.530.552.361.57M100.79 (22%%7(;
129 | B8 (g:gg) 5.914.926.895.120.390.591.893.15; |014.530.552.3§1.57M100.79 o

Note: Values in parentheses are those for the servo motors with electromagnetic brakes.
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(2) HC-MF-UE series

1) Standard (without electromagnetic brake, without reduction gear)

HC — MF053 — UE « HC — MF13 - UE

25 0.98
Motor plate 0.20,, .10
(Opposite side) —{
= i
:' ‘Bottom | _]
i ' -
- 4 i Top .,_' _ =] ks
......... 5 % g
ottom
30 EE [ B
Top Vring
V-10A

0.99] H
> =

o a0
i /" TUV plate

Power supply lead 4-AWG19 11.8in

2-20.18

(With end-insulated round crimping terminal 0.05-4)

Red: Phase U
White: Phase V

Encoder cable 11.8in

Note: 1. For horizontal installation, it is recommended to face the encoder connector down.
2. Use a locking element or the like for connection with a load.

HC — MF23 — UE « HC — MF43 < UE

Black: Phase W
Greenlyellow spiral: Earth

[Unit: in]

[J1.57

Variable
Output|~ . _ [Inertia Moment|Weight]
L[D]J N\ Model Dimensions P
Connector W] L WK ozin ) [kg]
172169-1(AMP make)
HC-MF053-UE 50 | 3.52 0.10 11
HC-MF13-UE 100 | 4.11 0.16 1.3
[Unit: in]
L 1.18 [12.36
Motor plate 0.28 012
(Opposite side) ‘
\ I 2
o g
i Bottom |
____:__l___-__
L_Top__!
V ring
V-16A

Power supply lead 4-AWG19 11.8in

(With end-insulated round crimping terminal 0.05-4)

Red: Ph

ase U

Encoder cable 11.8in \yhite: Phase V

With connector Black: Phase W
172169-1 Green/yellow spiral: Earth
(AMP make)

Note: 1. For horizontal installation, it is recommended to face the encoder connector down.
2. Use a locking element or the like for connection with a load.
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Variable ' .
Output|. .~ |Inertia Moment|Weight
Model (W] Dlmeln_swns WKZ[ozin?]| [Ib]
HC-MF23-UE 200 | 4.27 0.48 2.6
HC-MF43-UE 400 | 5.26 0.78 3.7
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HC — MF73- UE [Unit: in]

5.91 1.58 [13.15

TUV plate

Motor plate
(Opposite side)

4-20.26

ﬂ@
—

Bottom

)

22.76

V ring ?
— J___V-25A '

D]\ Power supply lead 4-AWG19 11.8in

(With end-insulated round crimping terminal 0.05-4)
Encoder cable ed: Phase U

11.8in White: Phase V
Black: Phase W
Greenlyellow spiral: Earth

With encoder connector
172169-1 (AMP make) ) .
Model Output|Inertia Moment|Weight
[W] [WK?%[0zin?| [Ib]
Note: 1. For horizontal installation, it is_recommended_ to fa_ce the encoder connector down. HC-MF73-UE 750 3.69 6.8
2. Use a locking element or the like for connection with a load:
2) With electromagnetic brake
HC — MF053B - UE « HC —MF13B — UE
[Unit: in]
L 0.98 [1.57
Motor-plate - °
(Opposite side) 0.20, | 0.10 2-90.18
|
\ \ Bottom | ||
| | | 5
,7,‘%,,,, - ,7,7,7,7,7,7,F,@,L,,7,7,7}o&°!
rr+t 1171 1 = Bottom S
[ee]
\ 2 30 [ \V4 ’ | .y
‘ . - Top Vring
i TUV plate V-10A
[ 0.99
(o= .
Power supply lead 4-AWG19 11.8in
(With end-insulated round crimping terminal 0.05-4)
Red: Phase U
Brake lead White: Phase V
2-0.012 11.8in Black: Phase W
(With end-insulated round Greenlyellow spiral: Earth
crimping terminal 0.05-4)
Blue: B1, B2

Encoder cable 11.8in
With connector 172169-1
(AMP make)

Note: 1. For horizontal installation, it is recommended to face the encoder connector down.
2. Use a locking element or the like for connection with a load.

Variable | Braking . .
Output|y Inertia Moment|Weight]
Model Dimensions| Force .
[wW] L |[ozin] WKZ[ozin?]| [lb]
HC-MF053B-UE | 50 | 4.63 0.12 2.0
45
HC-MF13B-UE |[100| 5.22 0.18 2.2
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10. SPECIFICATIONS

HC — MF23B — UE « HC — MF43B - UE [Unit: in]
L 1.18 []2.36
i Mot lat -
TUV plate (Oopggglt%eslde) 0.28 0.12 4-00.23
" Bottom ol &
[ B TN I | N =1 = .
V ring
‘ | ATeA

\_Power supply lead 4-AWG19 11.8in

5

Brake lead 2-0.01?

11.8in

ed: Phase
White: Phase V

Encoder cable 11.8in)g
(With end-insulated round
crimping terminal 0.05-4)
Blue: B1, B2
With encoder connector

172169-1 (AMP make)

Black: Phase W

(With end-insulated roqu}d crimping terminal 0.05-4)

Greenlyellow spiral: Earth

Note: 1. For horizontal installation, it is recommended to face the encoder Variable | Braking
tor down. /arlap ) .
connector down ) o Model Outputl - cocionsl Force | Mertia Moment/\Weight
2. Use a locking element or the like for connection with a load. W] L |[ozin] WK3ozin3| [Ib]
0zin
HC-MF23B-UE |200| 5.53 0.74 3.7
184
HC-MF43B-UE ' [ 400 | 6.52 1.04 49
HC — MF73B — UE
[Unit: in]
B 7.30 1.58 [13.15
TUV plate Motor plate 0.32_ 0.12 25"
(Opposite; side) \ 4-20.26 ‘
\\! —
| iBottomi| | |[ TE[R
1 Top_: =l
V ring
] A-25A

HJ\ Power supply lead 4-AWG19 11.8in

Brake lead 2-0.01> 11.8in
(With end-insulated round

crimping terminal 0.05-4)
Blue: B1, B2

With encoder connector
172169-1 (AMP make)

Note: 1. For horizontal installation, it is recommended to face the encoder connector down.
2. Use a locking element or the like for connection with a load.
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(With end-insulated round crimping terminal 0.05-4)
Red: Phase U

White: Phase V
Black: Phase W
Greenlyellow spiral: Earth

Brakin .
¢ Inertia Moment

Output Weight
Model Force .

W] [0zin] WK?[0zin?]| [Ib]
HC-MF73B-UE| 750 | 340 4.10 9.3
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10. SPECIFICATIONS

(3) HA-FF series
1) Standard

HA — FF053 « HA — FF13 [Unit: in]
Caution plate LL 1.18 [12.13
Earth terminal M3 screw Q.24 0.1
(Opposite side)
Y
/ s[BE
Bottom / %’;
~
I— —————+H - 15
o
S
|| || Vrin

J J Top \_ Bottom
Motor plate
o=

Power supply cable
VCTF 3-0.022 19.7in
(With end-insulated round crimping terminal0.05-4)

Red: Phase U

Encoder cable 11.8in White: Phase V
With connector 172169-9 Black: Phase W
(AMP make)
Servo Motor Inertia }/anab_le Weight]
Model Moment Dimensions| [Ib]
WK?[0z4in?] LL
HA-FF053 0.342 4.17 2.9
HA-FF13 0.519 4.84 3.3
HA - FF23 to HA — FF63
[Unit: in]
Caution plate LL LR LLo
LG T;
] ml
. il [
I e ———————— oo
[N | :
J\i
: - ] ¢ -
Top Bottom
Earth terminal M3 screw Motor plate W
o) \
Encoder cable 11.8in T —I\_ A-glZ
with tor 172169-9
" ANP make) VETE 30065 To.7in j%(
%ﬂ'ﬂéi?%%’&iﬂ?ﬁﬁunal P screw, depth R
Red:-l Phase U 25
SMERIEY,  sectonAn
Inertia Variable Dimensions .
Servo Motor M Weight
Model Sme’.‘tz [Ib]
WK?[0z+in’] | LA LB |LC|LD|LG|LI|LL|LR|LZ|H|Q|S|U|W|P|R
HA-FF23 1.91 3.54(2.76|3.94(2.99|0.31|1.97|5.16/1.18|0.22|0.16|0.98|0.43|0.10{0.16| M4 |0.59| 5.1
HA-FF33 2.73 3.54(2.76|3.94(2.99|0.31|1.97|5.83|1.18|0.22|0.16(0.98|0.43|0.10({0.16| M4 |0.59| 5.7
HA-FF43 5.33 4.53(3.74|5.31{3.94|0.39|2.44|6.08 |1.57|0.35|0.20|1.38|0.63|0.12({0.20| M5 |0.79| 9.3
HA-FF63 6.56 453(3.74|5.31{3.94|0.39|2.44| 6.67 | 1.57|0.35|0.20| 1.38|0.63|0.12{0.20| M5 |0.79| 10.6
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10. SPECIFICATIONS

2) With electromagnetic brake

HA — FFO53B « HA — FF13B

LL

(Opposite side)

Earth terminal M3 screw (.24

Encoder cable 11.8in Power supply cable
With connector 172169-9

(AMP make)

o

Red: Phase U
White: Phase V
Black: Phase W

HA — FF23B to HA — FF63B

LL

VCTF _3-0.05% 19.7in
(With end-insulated round crimping terminal 0.05-4)

32 Bottom /
o
s 4-- - — -
Top
l J Top] ( Bottom J
% Motor plate

Brake cable

21.97

4-20

[Unit: in]
.18

VCTF 2-0.022 19.7in
(With end-insulated round crimping terminal 0.05-4)

Caution plate

LG

Inertia Variable "
S Mot . ;
er'\\jlc;decl) °fl " Moment D|mensmnswﬁlbglht
WKZ[oz-inz] LL
HA-FF053 0.437 5.53 35
HA-FF13B 0.615 6.20 4.0
[Unit: in]
4-glZ

21.85

Encoder cable 11.8in
With connector 172169-9
(AMP make)

Power supply cable

Brake cable
VCTF 2-0.022? 19.7in
(With end-insulated round
crimping terminal 0.05-4)

VCTF_3-0.05% 19.7in
(With end-insulated round crimping
terminal 0.05-4)

Red: Phase U

White: Phase V

Black: Phase W

7S
—_—

P screw,
depth R

Section AA

Sef'\‘;‘;é\”';l’m’ l\;lrg)?'r:gst Variable Dimensions [in] Weight
WK?[ozein?] | LA |B|LC|LD|LG|LI|LL|LR|LZ|H|Q|S|u|lw]|P|R [1b]
HA-FF23B 2.64 3.54(2.76(3.94|2.99(0.31|1.97[6.59|1.18| 0.22|0.16|0.98 |0.43[0.10|0.16 | M4 [0.59| 6.4
HA-FF33B 3.46 3.54|2.76(3.94|2.99(0.31|1.97|7.28[1.18|0.22|0.16 | 0.98|0.43|0.10|0.16 | M4 |0.59| 7.1
HA-FF43B 7.24 453|3.74|5.31|3.94|0.39|2.44|7.54|1.57|0.35|0.20| 1.38|0.63|0.12|0.20 | M5 [0.79| 11.0
HA-FF63B 8.47 453|3.74|5.31(3.94|0.39|2.44|8.13|1.57(0.35[0.20|1.38|0.63|0.12| 0.20| M5 |0.79| 12.3
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10. SPECIFICATIONS

3) With reduction gear for general industrial machine

HA — FF053(B)G1 » HA — FF13(B)G1

Caution plate

Encoder cable 11.8in
With connector 172169-9
(AMP make)

VCTF 3-0.052 19.7in

(With end-insulated round crimping terminal 0.05-4)

Red: Phase U
White: Phase V
Black: Phase W

LL 15
012]
1.3
Earth terminal M3 screw
(Opposite side) F-3jt------------ i 011
ST I LA
I u ' 3
N —T =
S i LA
Top Bottom | _ Il __ __ _________] 0.2
/Motor plate = - FF————-T-—---- e -'—l- N
—
N =}
Power supply cable =}

20.59

[Unit: in]

3.54

4-20.26

Section AA

Servo Motor (Note .2) Reduction | Inertia Moment (Not‘e b Vgnable (Note 1) Weight
Reduction 2 S Dimensions
Model ! Gear Model| WK?[0z*in?] [Ib]
Ratio LL
1/5 0.369 (0.465) 7.20 (8.56) 5.5(6.2)
HA-FFO053
(B)G1 1/10 GR - S -10| 0.369 (0.465) 7.20 (8.56) 5.5(6.2)
1/30 0.342 (0.437) 7.20 (8.56) 5.5(6.2)
1/5 0.547 (0.629) 7.87 (9.23) 6.0 (6.6)
HA-FF13
(B)G1 1/10 GR =S— 10| 0.547(0.629) 7.87 (9.23) 6.0 (6.6)
1/30 0.519 (0.601) 7.87 (9.23) 6.0 (6.6)

Note: 1. Values in parentheses are those for the servo motors with electromagnetic brakes.
2. Nominal reduction-ratios.; For. actual-reduction ratios,-refer to Section 10-3.

HA — FF23(B)G1

8.46

Earth terminal M3 screw
(Opposite side)

Caution plate

0.47

o

[e)]
Il
| ol

21.85

Top / Bottom)|
otor plate

25.12

Power supply cable
VCTF 3-0.05% 19.7in
(With end-insulated round crimping terminal 0.05-4)

Encoder cable 11.8in
With connector 172169-9
(AMP make)

Downloaded from www.Manualslib.com manuals search engine

0.12

[Unit: in]
4-20.39
5.71
%
™ n
' [se]
a2 b
-
- 4+ O
0
[Te}
o
¥ H =

M6 screw, depth 0.39 |

Red: Phase U Section AA
White: Phase V
Black: Phase W
Servo Motor R(e'\ijout;izgn Reduction | Inertia Moment [(Note 1) Weight
Model . Gear Model WK?[0z+in?] [Ib]
Ratio
1/5 2.037 (4.114) 11 (12.3)
HA-FF23
(B)G1 1/10 GR-S-20 2.037 (4.114) 11 (12.3)
1/30 2.037 (4.114) 11 (12.3)

Note: 1. Values in parentheses are those for the servo motors with electro-

magnetic brakes.
2. Nominal reduction ratios. For actual reduction ratios, refer to Section
10-3.
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10. SPECIFICATIONS

HA — FF33(B)G1 « HA — FF43(B)G1 [Unit: in]
4-90.39
LL 1.48 5.71
0.47 10.12 k\45
Earth terminal M3 screw J_ 1.1
(Opposite side) 0.98 ™ 3
Caution plate Al 1 ) ¥
\ 4 H = ~ U
\ q =1 | | _ . . I
Bottom d 2 024 < ™
9 Ag —%0——--——1; A . 3 ©
= B [Tof—— S i : 3
- \g H M6 screw, ©
To?Bottom — depth 0.39
Motor plate| r !

Power supply cable

VCTF 3-0.052 19.7in Section AA
(With end-insulated round crimping terminal 0.05-4)
Encoder cable 11.8in Red: Phase U
With connector 172169-9 White: Phase V
(AMP make) Black: Phase W
Note 2) | Reduction i
Servo Motor R(eductio)n Guearl Inertia Moment (Nthiemle)n\/S?(r;:sle (Note 1) Weight|
2 .in2
Model Ratio Model WK?[0z¢in?] LL [Ib]
1/5 2.980 (3.704) 9.84 (11.3) 14.3 (15.9)
HA-FF33
(B)G1 1/10 | GR-S-30 | 2.980 (3.704) 9.84 (11.3) 14.3 (15.9)
1/30 2.939 (3.663) 9.84 (11.3) 14.3 (15.9)
1/5 5.577-(7-490) 10.2 (11.63) 17.6 (19.6)
HA-FF43
(B)G1 1/10 GR-S-40 | 5.577 (7.490) 10.2 (11.63) 17.6 (19.6)
1/30 5,536)(7.449) 10.2 (11.63) 17.6 (19.6)

Note: 1. Values in parentheses are those for the servo motors with electromagnetic brakes.
2. Nominal reduction ratios. /For-actualreductioniratios; refer to Section 10-3.

HA — FF63(B)G1 [Unit: in]
4-20.47
10.81(12.26) 1.83 7.28
0.47 ],0.12
L\45°
Earth terminal M3 screw —
(Opposite side) - 1.42 J J
I\
Caution plate T | L-26 | g_
Al ° ™
g
. 8 0.24 @
~F -1 T © LY — | - —-—1
— | _OI- A S < =) 2
\ N
e <
q M6 screw, ' %
1 depth 0.47
Top ? Bottom
Motor plate L1
Power supply cable d Section AA < ~7
VCTF 3-0.05% 19.7in
(With end-insulated round crimping terminal 0.05-4)
Red: Phase U
Encoder cable 11.8in White: Phase V
With tor 172169-9 -
! Con?:l\cllgrmake) Black: Phase W
Servo Motor (Note .2) Reduction Inertia Moment |(Note 1) Weight
Model Reduction Gear WK2[0z+in?] [ib]
Ratio Model
1/5 7.326 (9.240) | 28.7 (30.6)
HA-FF63
(B)G1 1/10 | GR-S-60 | 7.326(9.240) | 28.7 (30.6)
1/30 7.217 (9.131) | 28.7 (30.6)
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Note: 1. Values in parentheses are those for the servo motors with
electromagnetic brakes.
2. Nominal reduction ratios. For actual reduction ratios, refer to
Section 10-3.
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10. SPECIFICATIONS

4) With reduction gear for precision application

LL LR
. LG LE
Caution plate | Earth terminal M3 screw
(Opposite side) 200W or more LM
Earth terminal M3 screw Q
(Opposite side) 100W or less || 4l 7
€ —
N
Bottom 1 X —o
--A-@E———- =4 1 -l e
3 < X ® s
bt I To "
[S] —
R H I |
Top "\Bottom —
Motor plate
Power supply cable
VCTF 3-0.05% 19.7in
(With end-insulated round crimping terminal 0.05-4)
Encoder cable 11.8in Red: Phase U
With connector 172169-9 White: Phase V
(AMP make) Black: Phase W
(Note) . . . .
Servo Motor|Reduction| Reduction Inertia (Note) Variable Dimensions [in] (N(_)te)
Model Ratio |Gear Model | [Moment Weight
WKz[oz-inz] LA{LB|LC|LD|LE|LF|LG|LK LL LM|LR|LZ| Q| S [Ib]
BM2-05B 0.60 8.07 5.1
1/5 _ABMES (0:70) 3.07|2:44/3.50{2.91|0.08/1:30(0.24{2.95 (9.45) 0.35|1.180.18|0.79|10.0 (5.7)
BM2-10B 0.59 8.07 51
HAFFos3 | Y10 | ZasmiEs | [ (0:68) (307/244350/2,91/0,08(1.30/0.242.95 (5'53) |035[1.180.18/0.79/10.0| (57
(B)G2 BM2-15B 0.57 8.07 5.1
1/15 _ASMES (0.67) 3.07|2.44/3.50(2.91|0.08|1.30(0.24|2.95 (9.43) 0.35|1.180.18|0.79|10.0 (5.7)
BM3-25B 0.60 8.39 6.2
125 | TpsmEs | (0.66) |3-54299/4.02(3430.08|1.61/0.311354 (o7, (0.35(138/0.22(0.9814.0) (77
BM2-05B 0i78 8.74 55
U5 | “oimEs | (0.87) |307|244[3.50129110.08(1.30/0242.95 (11 1 [035/1.18(0.18/0.79/10.0 (g3
BM3-10B 0,90 9.06 6.6
HA-FF13 1/10 _01MES (0.87) 3:54(2.99/4.02/3.43/0.08|1.61|0.31{3.54| (10.41) 0.35|1.38|0.22|0.98|14.0 (7.5)
(B)G2 BM3-15B 0.85 9.06 6.6
115 | “oimEs | (0.83) |354[2.99/4.02(3.43)0.0816110.31/354| (117, [0.35138/0.22098/14.0) (7.5
BM4-25B 1.59 10.31 11.0
1/25 _01MES (1.68) 4.80|3.94(5.51{4.65|0.12(2.40{0.39|4.65 (11.67) 0.55|2.17|0.26|1.57|22.0 (11.7)
BM3-05B 2.32 9.45 8.4
1/5 _02MES (3.05) 3.54(2.99|4.02|3.43]0.08|1.61|0.31{3.54 (10.91) 0.35|1.38|0.22|0.98|14.0 9.7)
HA-FF23 BM4-10B 3.53 10.63 12.8
(B)G2 110 | Toomes | (4.25)  |480]394/55114.650.12/2.40/0.394.65 1 o7y [0.55(217/0.26[1.57]220] (1477)
BM4-15B 3.38 10.63 12.8
1/15 _02MES (4.10) 4.80|3.94(5.51{4.65|0.12(2.40{0.39|4.65 (12.07) 0.55|2.17|0.26|1.57|22.0 (14.1)
BM4-05B 4.47 11.30 13.4
HA—FF33 1/5 _03MES (5.19) 4.80|3.94(5.51{4.65|0.12(2.40{0.39|4.65 (12.78) 0.55|2.17|0.26|1.57|22.0 (14.8)
(B)G2 BM4-10B 4.35 11.30 13.4
1/10 _03MES (5.07) 4.80|3.94(5.51{4.65|0.12(2.40{0.39|4.65 (12.78) 0.55|2.17|0.26|1.57|22.0 (14.8)
HA-FF43 BM4-05B| 7.07 11.97 17.0
(B)G2 1/5 _04MES (8.98) 4.80|3.94(5.51{4.65|0.12(2.40{0.39|4.65 (13.41) 0.55|2.17|0.26|1.57|22.0 (18.7)

Note: Values in parentheses are those for the servo motors with electromagnetic brakes.
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10. SPECIFICATIONS

4-20.47
LL LR
Earth terminal M3 screw 1.69 Q
Caution plate| (Opposite side) 200W or more LG, [,0.12
Earth terminal M3 screw |_
(Opposite side) 100W or less — |
M| 1%}
]
Bottom
Pl A & =——— = 1 Y O S 1
o uﬂ; S 8| ®
) @ Top
; Motor plate _:
Power supply cable
VCTF 3-0.052 19.7
(With end-insulated round crimping terminal 0.05-4)
Encod ble 11.8 Red: Phase U
Wiicompecir 7zi60s  UNte Plese
(Note) . . . .
Servo Motor [Reduction| Reduction Inertia Variable Dimensions [in] Weight
Model Ratio | Gear Model | Moment [1b]
17012 LA|[{LB|LC|LD|LF|LG|LK LL LRI Q| S
WK%oz+in]
HA-FF13 BL1-45B 1.60 10.79 13.2
(B)G2 1/45 _01MES (1l63) 5.12|3.94(6.10(4.72|2.76|0.39(4.02 (12.15) 3.35/1.57|0.98 (13.9)
BL1-20B 3.99 10.94 15.0
1/20 _02MES (4.84) 5:12|3.94(6.10|4.72|2.76/0.39|4:02 (12.26) 3.35/1.57|0.98 (16.3)
HA-FF23 BL1-29B 3.46 10.94 15.0
(B)G2 1/29 _02MES (4.18) 5.12|3.94|6.10|4.72|2.76|0.39|4.02 (12.38) 3.35/1.57|0.98 (16.3)
BL2-45B 4.17 11.77 27.1
1/45 _02MES (4.89) 6.30(5.12|7.28|5.51|3.70{0.47|5.20 (13.23) 3.94/2.17|1.38 (28.4)
BL1-20B 4.81 (161 15.7
1/20 _03MES (5.54) 5.12|3.94(6.10(4.72|2.76|0.39(4.02 (12.97) 3.35/1.57|0.98 (17.0)
HA-FF33 BL2-29B 8.39 12.44 27.8
(B)G2 1/29 _03MES (9:12) 6:305.127.28|5.51|3.70{0.47|5.20 (13.92) 3.94/2.17|1.38 (29.1)
BL2-45B 4.99 12.44 27.8
1/45 _03MES (571) 6.30(5:12|7.28(5.51(3.70]0.47|5.20 (14.31) 3.94/2.17|1.38 (29.1)
BL1-09B 6.52 11.63 18.1
1/9 _04MES (8.43) 5.12|3.94(6.10|4.72|2.76|0.39|4.02 (13.09) 3.35/1.57|0.98 (19.8)
BL2-20B 13.00 12.74 31.3
HA-FF43 1/20 _04MES (14.91) 6.30(5.12|7.28|5.51|3.70{0.47|5.20 (14.19) 3.94/2.17|1.38 (33.1)
(B)G2 BL2-29B 10.99 12.74 31.3
1/29 _04AMES (12.90) 6.30(5.12|7.28/5.51(3.70|0.47|5.20 (14.19) 3.94/2.17|1.38 (33.1)
BL2-45B 7.59 13.13 31.3
1/45 _04MES (9.50) 6.30(5.12|7.28|5.51|3.70{0.47|5.20 (14.59) 3.94/2.17|1.38 (33.1)
BL1-05B 7.01 11.83 19.4
1/5 _06MES (10.16) 5.12|3.94(6.10|4.72|2.76|0.39|4.02 (13.29) 3.35/1.57|0.98 (21.2)
BL1-09B 7.75 12.22 194
HA-FE63 1/9 _06MES (9.66) 5.12|3.94(6.10|4.72|2.76|0.39|4.02 (13.68) 3.35/1.57|0.98 (21.2)
(B)G2 BL2-20B 14.23 13.33 32.6
1/20 _06MES (16.14) 6.30(5.12|7.28|5.51|3.70{0.47|5.20 (14.78) 3.94/2.17|1.38 (34.4)
BL2-29B 12.22 13.33 32.6
1/29 _06MES (14.13) 6.30|5.12|7.28|5.51{3.70|0.47|5.20 (14.78) 3.94{2.17|11.38 (34.4)

Note: Values in parentheses are those for the servo motors with electromagnetic brakes.
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10. SPECIFICATIONS

HA — FF63(B)G2 1/45

[Unit: in]
14.61(16.04) 5.51
1.54 7.91 6-20.47
0.59, ],0.20
. ] 2.95
Caution plate
\ 1 M g ]
Bottom ! 'S ol o
Ty} —-— - = | —-+-1+-+—-1T-1H-—T-—-—- o S
ol @ 8l s
- ©o|lo
] o A 'c;
4 H H
— R
Earth terminal M3 screw, Top! M Bottom S
—— otor plate
(Opposite side)
Power supply cable - .
VCTF 3-0.05% 19.7 Fﬁ'
(With end-insulated round crimping terminal 0.05-4)
Red: Phase U
Encoder cable 11.8 White: Phase V
With connector 172169-9 Black: Phase W
(AMP make)
(Note)
Reduction Reduction Inertia (Note)
Gear Model Ratio Moment -, Weight [Ib]
WK [oz*in"]
1711 65.7
BL3-45B-06MES 1/45 (19:60) (74.3)

Note: Values. in!parentheses-are.those for the servo motors with
electromagnetic brakes.
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10. SPECIFICATIONS

(4) HA-FFC-UE series

1) Standard (without electromagnetic brake, without reduction gear)

HA — FF053C - UE

4.72 1.18
181 0.42 0.1
0.98
IF —
B - S
E; Bottom Sy o
— T — e — pa
- 8
Caution plate 4 i
(English) P n
Bottom | GM10204B 4
—
(e}
) o 161 . 126 . | Top| Bottom
TUV plate Top I | | Motor plate
i ]
0.79 1.95

Power supply connector
CE05-2A14S-2PD-B(D17)

Encoder connector /

MS3102A20-29P

Note: 1. For the pin-outs of the power supply and encoder connectors, refer to (3), Section 3-2-3.
2. For horizontal installation, it is recommended to face the power supply and encoder
connectors down.

HA - FF13C - UE

1.18
0471 7 0.1
’- 0.98
-
v M.
© o
s = N
———— i
. [N
Caution plate .
(English) Oil seal
}7 S10207B
. =" ¥
2 Top\ Bottom
Motor plate
TUV plate
2.62

Power supply connector
CE05-2A145-2PD-B(D17)

Encoder connector
MS3102A20-29P

Note: 1. For the pin-outs of the power supply and encoder connectors, refer to (3), Section 3-2-3.
2. For horizontal installation, it is recommended to face the power supply and
encoder connectors down.
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[Unit: in]

4-20.18

~N

™~

~N
Output|Inertia Moment{Weight]

Model i [wkz[ozin?|  [ib]

HA-FF053C-UE | 50 0.342 4.0
[Unit: in]

02.13

4-90.18

Output|Inertia Moment|Weight
Model 1w [wk?[ozin?| [ib]
HA-FF13C-UE | 100 0.519 4.4
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HA — FF23C — UE » HA — FF33C - UE [Unit: in]
L 118 [12.99
1.81 0.55| 0.12
( 0.98 —35- 4-90.22

|
|
|
T
]

nll /< a2
9 Bottom %ﬁa (¢
o
[S) 4 ] 4= -
i / 9g
Caution plate } Top

(English) —— b 7/
Bottom Y
8% » = JL—1| 'S15307B 4 3 ‘ 3o .
TUV plateN Top | ‘1 | Dl-26‘ Top?\ Bottom ' @
i N Motor plate |
Encoder connector =1 N \
MS3102A20-29P Power supply connector 5 @
CEO05-2A14S-2PD-B(D17) S
S]
M4 threads, depth 0.59
Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, Variable Di .
i o ariable Dimensions ) .
refer to (3), Section 3-2-3. Output Inertia Moment[Weight
2. For horizontal installation, it is recommended to face the power Model PN
supply and encoder connectors down. (W] L KL WK*[ozin?]| [Ib]
HA-FF23C-UE | 200 | 5.71 | 2.82 1.91 5.7
HA-FF33C-UE | 300 | 6.38 | 3.50 2.73 6.4
HA—FF43C—UE « HA—FF63C—UE
[Unit: in]
[]3.94
Caution plate E 157
(English) 1.85 0.630.12
1.38
q I 0.98_ b0
LA
& % N
= - =7 »
T N
LA
Oil seal
S17308B

[11.26 | Top | Bottom
T Motor plate

KL 0.12
Encoder connector
1732 MS3102A20-29P Power supply connector

TUV plate

CE05-2A14S-2PD-B(D17)

o

Q1

[}
0.2 '

M5 threads, depth 0.79
Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, ’ . .
: Variable Dimensions ) .
refer to (3), Section 3-2-3. Output Inertia Moment|Weight]
2. For horizontal installation, it is recommended to face the power Model W] WKZ[oz-inz] [Ib]

supply and encoder connectors down. L KL

HA-FF43C-UE | 400 | 6.65 | 3.66 5.33 10.4

HA-FF63C-UE [ 600 | 7.24 | 4.25 6.56 11.7
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2) With electromagnetic brake

HA — FF053CB — UE [Unit: in]
6.10 1.18
. 1.85 Motor plate 47].0.1
Caution plate ‘ (Opposite side) ﬁgg
3} L'* o
8 o S
I | Top_Bottom: 5
v 1 Ll
| ' S
M }7 GM10204B
— |
(=2}
) N 1.61 01.26 0119
TUV plate L ] ‘ -
1 ] T1T T Jfr4o
o T 3.31%
f Power supply connector \ Brake connector
Encoder connector, CEO5-2A14S-2PD-B(DI7) ‘MS3102E10SL-4P
MS3102A20-29P
Note: 1. For the pin-outs of the power supply and encoder connectors, Braking
refer to (3), Section 3-2-3. Model Output|Inertia Moment F Weight]
2. For horizontal installation, it is recommended to face the power ode [W] |WKZ[0zin?] Or_ce [Ib]
supply and encoder connectors down. [ozin]
HA-FF053CB-UE | 50 0.437 55 4.6
HA - FF13CB - UE
[Unit: in]

6.77 118
) 1.85 0.43] 0.1
Caution plate . TTQS 4-90.18
- 5
8 =

o Sy~

. ) L R — I o

| <

@ TAJp @ 8

@ | @
Bottom i }7 $10207B <
3 : o
o3 ~ 1.61 . 0126, / ‘ ‘qu o
TUV plate | 1 Top | | | I [ [ otorplate T .
‘ ‘ ﬁ ! F1-40
T_}_T, 3.98 X
1.73 Power supply connector Brake connector
Encoder connector,
MS3102A20-29P CE05-2A145-2PD-B(D17) MS3102E10SL-4P
Note: 1. For the pin-outs of the power supply and encoder connectors,
refer to (3), Section 3-2-3. . Braking .
2. For horizontal installation, it is recommended to face the power Model  |CutputiinertiaMoment| ") " (\Weight

supply and encoder connectors down. [W] |WK?[0zin?] [0zin] [Ib]
HA-FF13CB-UE| 100 0.615 55 51
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HA — FF23CB — UE « HA — FF33CB - UE [Unit: in]

L 1.18 2.99

0.55] 0.12 ‘
F 0.98 95 4-90.22

Al A
n
«©
-
=] A == 1=
Caution plate _/ - | —]| si53078 p@
English) 1 1'?1 1 01.26 TOP‘\B"‘TU'“ 02,10 i

Motor plate !

. : ‘ﬂ 52
i w KL
Encoder connector

\ Brake connector
MS3102A20-29P Power supply connector MS3102E10SL-4P 0.1

CE05-2A14S-2PD-B(D17) -

TUV plate

a3 -9
S g
U M4 threads, depth 0.59
Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, Vatiable Di .
refer to (3), Section 3-2-3. ariable Dimensions : : :
2. For horizontal installation, it is recommended to face the power Model Outpyt Braklng Force '”e"'f MO”.‘EL“ eight
supply and encoder connectors dowr. W] L KL [ozin]  |WK*[ozin?]| [Ib]
HA=FF23CB-UE | 200 | 7.17 | 4.29 2.64 7.7
170

HA=FF33CB~UE; | 3004 7-87 5.0 3.46 8.4

HA — FF43CB — UE « HA - FR63CB/ - UE

[Unit: in]
Caution plate 185
q
2 9
| R IR i
Tdp B
{):(}Bmlom@
£
L q
TUV plat i
plate
— 0.79
1.732 Encoder connector

MS3102A20-29P

Power supply connector
CEO05-2A14S-2PD-B(D17)

Section AA
Note: 1. For the pin-outs of the power supply and encoder connectors, Vatiable D .
refer to (3), Section 3-2-3. arlable Dimensions . . .
2. For horizontal installation, it is recommended to face the power Model Output Braklng Force Inertlza Momegt Weight

supply and encoder connectors down. W] L KL [ozin]  |WK*ozin]| [Ib]

HA-FF43CB-UE [ 400 | 8.11 | 5.12 7.24 12.8
326

HA-FF63CB-UE [ 600 | 8.70 | 5.71 8.47 14.1
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(5) HC-SF series
1) Standard (without electromagnetic brake, without reduction gear)

Variable ) )
Output . ) _ |Inertia Moment Weight
Model Dimensions (in) 2 .2
(KW) WK?(0z-in%) (Ib)
L KL
HC-SF52
HO-SF53 0.5 4.7 2.03 36.22 11.0
HC-SF102
HO-SF103 1.0 571 3.02 74.90 154
HC-SF81 0.85
HC—SF152 s 6.69 | 4.00 109.08 19.8
HC~SF153 ' [Unit: in]
L 2.165
4-p0.35 mounting hole
1.56 2_“.7 01 0s5.12 Use hexagon socket
N (Or\:s;esrnzlzl‘ze) 197 950 head cap screw.
L :
//,6 —W = .d N \
&
__Bottom [Bouom|
TOQJ 96‘5
%,
S H | 4 e
&, =) 5
/ 0.77
: ) L]
l Encoder copnector Power supply conngctor
MS3102A20-29P CE05-2A22-23P Lol
Poler.supply-connettor ldyout 7694854 »
CE05-2A22-23P
Variable . )
Output ) ) _ [Inertia Moment Weight
Model Dimensions (in) 2 .9
(kW) WK?(0zind) (Ib)
L KL
HC-SF121 1.2
HC-SE202 20 571 | 2.70 232.37 26.5
HC-SF203 '
HC-SF201 2.0
HC—SE352 35 7.36 4.35 448.33 41.9
HC—-SF353 ’ [Unit: in]
L 3.11
1.56 Moter plate 071 012 06.93
(Opposite side) 2.95 4‘
=)0 @ | H g o5
? — “ H ©
Bottom {E?ol?&rﬂ l -
Tob {Top ] G
o Ll il seal &
% o | e B = 5206055 % @
2 & i - [ y 3
@ / Motor flange direction @ Z‘Fﬁ
4 ]
Encoder connector r ]'
VS3102A20-29P KL /4-90.53 mounting hole
Power supply connector 181 ::ﬂhg:ag:;;mket
CE05-2A24-10P Eg\ggrzs:;zl){gsnnecmr layout 4
Z695393A
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Output Inertia Moment Weight
Model 2 9
(kW) WK*(0z-in") (Ib)
HC-SF301 3.0 552.212 50.7 [Unit: in]
8.189 3.11
Moter plate 06.93

1.56 /mo.nou *—&
Gl I S A s S RN}

"
8

®

=i,
%J\H
=)
()

24.5

Bottom|

a4 Y | |
Nﬁﬁ{ﬂ | — L “@
5 e | ?L
|

0.77] Motor flange direction
1 ! u
Encoder connector [

s
e

3.21

5.59

| I MS3102A20-29P |

Power supply connector
CEO05-2A2-10P

5.157

1.81 4-90.53 mounting hole
Use hexagon socket
head cap screw.

Power supply connector layout
CEO05-2A24-10P

BC10628 *
2) With electromagnetic brake
Variable . . .
Output ) - . Braking Force | Inertia Moment Weight
Model Dimensions (in) . 2 2
(kW) (0z:in) WK*(0z-in?) (Ib)
L KL
HC-SF52B
HC_SFE53B 0.5 6.02 2:03 1204 45.52 16.535
HC-SF102B
HC—SF103B 1.0 7.01 3.02 1204 84.20 20.944
HC-SF81B 0.85
HC—-SF152B 15 7.99 4.00 1204 118.37 25.353
HC-SF153B ’ [Unit: in]
4-g0.35mounting hole
Use hexagon socket
head cap screw.
L 2.165 05.12
Moter plate 0471, 012 45
(Opposite side) 1.97

N

20.95
—
24.33

]
N

s | \ - (= °

%Q& 5

L1 Oil seal
5304578 & °

o - . By

3.21
[

o

4.37

Motor flange direction

0.77
el

Encoder connector
MS3102A20-29P

I-—I'——-@

H
Power supply connector 1.61
CE05-2A22-23P Power supply connector layout 1 O
CEO05-2A22-23P
2695005
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Variable . . .
Output ) . ) Braking Force |Inertia Moment Weight
Model Dimensions (in) ) 2 2
(kW) (0z-in) WK*(0z-in%) (Ib)
L KL
HC-SF121B 1.2
HC—SF202B 20 7.60 2.70 6103 287.04 39.683
HC—-SF203B '
HC-SF201B 2.0
HC-SF352B 3 9.25 4.35 6103 503.01 55.115
HC-SF253B S (Unit: in]
L e ___"_»3:7171_‘”_7 X . 06.93
1.56 Moter plate 0.71}0.12 [‘ L
l \(Opposwle side) 350

g@ 1 % T \ P A,cgi% | ‘@1«3
| Botom | ﬁ .j%:ﬂ .r;n—om. . S o2

Top {_Top |

4.5
—~

21.38

@
®

3 Oil seal
$40608B

4.61

2 & . a % @ i

———
0.77 o
Motor flange direction
Cg 2.72 KL u Motor flange direction
Encoder connestor ;
Brake connector Power supply connector
MS31022029% | \153102A10SL-4P \CEOS2A24-10P

=

4-p0.53 mounting hole
&€ Use hexagon socket
‘b\ Brake head cap screw.
Brake connector layout
Rower supply connector layout  MS3102A10SL-4P
CEO05-2A24-10P
Z695319D
Model Output Braking Force |Inertia Moment Weight
ode . 2 L2
(kW) (0zin) WK*(oz-in") (Ib)
HC-SF301B 3.0 6103 606.886 63.9 [Unit: in]
4-p0.53mounting hole
Use hexagon socket
10.079 311 B head cap screw.
Moter plate _‘ 06.93

I

1.56 [(Opposite side) 074,012 N/
|

9y

2.95
_ESSJ@ ® ) g / — L&
7 Q[
| B= B © 2
E_ /
Bottom fBoitom] gl .
ol
Top {_Top_j s ¥
® ® o s Oil seal 29,
o = ] 6
© | ) _—— S40608B @
e
<
- n
J Motor flange direction w
0.77| o 5.177
Motor flange direction
2.72 l I'j
T 7 4R
Encoder connector  grake connector Brake 1811
MS3102A20-29P  \1S3102A10SL-4P  Power supply Ear
connector
CE05-2A24-10P Brake connector layout  Power supply connector layout
MS3102A10SL-4P CE05-2A24-10P
BC10823
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(6) HC-RF series

1) Standard (without electromagnetic brake, without reduction gear) [Unit: in]
L 1.77
4-90.35 mounting
156 039 012 hole Use hexagon
- - - [13.94 socket head cap
Motor plate SCrew.
! (Opposite side) 1.58 Lo
=] M :
9 AHE I
S h
S

23.74

IS - S O R
Llop i
\__Oil seal

&l | “ssos7e |

3.21

pi

ncoder connector / Power supply connector
MS3102A20-29p  CE05-2A22-23P

Motor flange directon
U

Power supply connector layout
(CE05-2A22-23P)

Variable . .
Output ) . ) Inertia Moment Weight
Model Dimensions [in] 2 .2
(kW) WK*[ozein"] [1b]
L KL
HC-RE103 1.0 5.79 2.80 8.20 8.6
HC—RF153 1.5 6.77 3.78 10.39 11.0
HC-RF203 2.0 7.76 4.76 12.58 13.7
2) Without electromagneticibrake [Unit: in]
L 1.77
4-0.35 mounting
hole Use hexagon
1.56 039 912 J3.94 socket head cap
Motor plate SCrew.
! (Opposite side) 1.58 950
n - - - d
& 2 A !
S}
I — | pofory___ (. [ ____ R (3R .
Top g BOGH L,

S30457B

3.21
3]

T

[

Motor flange direction !

f 0.77
Encoder connector

KL

Power supply connector 161
MS3102A20-29P CE05-2A22-23P
Power supply connector layout
(CE05-2A22-23P)
Variable ) . .
Output ) ) ) Barking Force | Inertia Moment Weight
Model Dimensions [in] . 2 2
(kW) [0zein] WK [ozein?] [1b]
L KL
HC-RF103B 1.0 7.28 2.80 991 10.12 13.2
HC-RF153B 15 8.27 3.78 991 12.30 15.4
HC-RF203B 2.0 9.25 4.76 991 14.49 18.3
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(7) HC-UF series
1) Standard (without electromagnetic brake)

Output Inertia Moment Weight
Model 2 .2
(kW) WK*(0z+in") (Ib)
HC-UF72 0.75 56.861 17.6 [Unit: in]
435 2165 16.93

1.56 Moter plate 032,0.12 oS
(Opposite side) 2-M6 screw
@ m . © \ﬁ\
B & % ‘
1.97 g
A :

i,

Y

Bottom [Bottom}

Top {_Top_j ;:{ g
B Oil seal
29,
& 9| 5 = S30457B @ 0‘% »

g

24.5

3.21

2% o 4

5.669

—

0.77 Motor flange direction

Ej Encoder connector 1.496]
MS3102A20-29P =}

Power supply
connector
CE05-2A22-23P

1.732

4-90.53 mounting hole
Use hexagon socket
Power supply connector layout head cap screw.
CEO05:2A22-23P.

7695911
Output Inertia Moment Weight
Model 2 .2
(kW) WK=(0z-in") @Ib)
HC-UF152 1.5 120.831 24.3 [Unit: in]
4724 2.165 £6.93

.&.‘ Moter plate ﬂiﬁ* 012 80
(Opposite side) 2-M6 screw

;85@ % B AL &, B

é—- a
Bottom {Bottom} g

Top {Top| 2

M1 Oil seal
® 2,
=8 S304578 %5

4.5

3.21

25°

= e L} - =

5.669

)

Motor flange direction

Encoder connector 1.87
MS3102A20-29P !

Power supply 1732

connector
CE05-2A22-23P

'4-90.53 mounting hole
Use hexagon socket
head cap screw.
Power supply connector layout

CE05-2A22-23P

Z695912A
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Variable . .
Output i . Inertia Moment Weight
Model Dimensions 2, .2
(kW) L KL WK*(0z-in") (Ib)
HC-UF202 2.0 4.646 | 1.673 208.856 35.3 [Unit: in]
L 2550 08.661
1.56 Motor plate 063 015 18
(Opposite side) 2-M8 screw
@ —E- 2.362 \g\
ﬁ \ | g A = &, e
ﬂ' \ 8 . S 3
—— 1 &
f <§ i |
Bottom {Bottom} E
Top 'L_To_p_j E;
HH &
] d 9
@ \d o ] Oil seal g
$40608B 5 b
m ﬁ / N Motor flange direction @ E
g ® = ° B
| Encoder connector 4-50.53 mounting hole
MS3102A20-29P = Use hexagon socket
Cg 1 KL r head cap screw.

Power supply connector
CED5-2A24-10P

Downloaded from www.Manualslib.com manuals search engine

Output— |Inertia Moment Weight
Model a Mqss
(kW) WK (Oz.|n ) (Ib)
perUrs 100 0.361 g
2.756. 0084
020} 0:12
Motor plate “'”‘*0 "
(Opposite side) 7»1_

\

i y

Bottom

20.315

Top

©1.575
21.969

l Oil seal

Encoder cable 11.8in
With connector 172169-9
(AMP make)

$10207B

Power supply lead 4-AWG19 11.8in

Power supply connector layout
CE05-2A24-10P

4-90.228

1.85

02

7695914 «

@

(With end-insulated round crinping terminal 0.05-4)

Red: Phase U
White: Phase V
Black: Phase W

10- 69

Greenlyellow: Earth

[Unit: in]

76955398
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Variable . .
Output . . . |Inertia Moment Weight
Model Dimensions (in) 2 .2
(kW) 3 WK*(0z-in%) (Ib)
HC-UF23 200 2.953 1.318 3.3
HC-UF43 400 3.543 1.996 3.7 [Unit: in]
L 0.113'_?221'181 ta26 03.15
ke oo P «
R

w i
ST
g
3
90.551
82.205
22.756
S
&

=
H7
< S
e
!

~\| Oilseal g
S15307B
Power supply lead 4-AWG19 11.8in

(With end-insulated round crinping terminal 0.05-4)
Red: Phase U
Encoder cable 11.8in V\1hit;‘1 F’QaSe \4
With connector 1721699  Black: Phase W
(AMP make) Greenlyellow: Earth 76955408

Model Output (kW) Inertia Moment WKz(oz-inz) Weight (Ib)
HC-UF73 750 32.258 11.0 [Unit: in]

3.35 1.58 04.84

0.3 .138
Motorplate. 10 95, .
{Opposite side] L0 20.35
—

/ o —
Fll e

— J IS Vv
Top
Oil seal
) S20357B J 'ug.
J

20.75
23.15
24.33
&
2
3
&

3
N o
¥ > 1
y ‘r\ :
Power supply lead 4-AWG19 11.8in
Encoder cable 11.8in 2.26 (With end-i round crinping terminal 0.05-4)
1.05: With connector 172169-9 276 Red: Phase U
* (AMP make) - White: Phase V 9_6§|
Black: Phase W
Green/yellow: Earth
] ] BC11099 *
2) With electromagnetic brake
. . . 2 . 2 :
Model Output (kW) | Braking Force (0z:in) Inertia Moment WK*(0z-in®) Weight (Ib)
HC-UF72B 0.75 1204 67.796 22.0
5.669 2.165 693 [Unit: in]
| 1.56 Moterpate  DFIZ (D12 8
(Oposite side) 2-M6 screw|
- = 2\ B g
. % .
?
Eﬂ \ - 7i ¢
osman ||| P
CTop 3 |l ¥
N\ Oil seal ® 29,
5304578 &
S i ol A
— \55\ e 2
H Motor flange direction ©
077 ©
Encoder connector 149 ) ﬁ
MS3102A20-29P N,
Power supply 3 q 1.732 4-90.53 mounting hole
connector Use hexagon socket
CE05-2A22-23P head cap screw.
Power supply connector layout
CE05-2A22-23P
Z695981A
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Output  [Braking Force|Inertia Moment Weight
Model . 2, .2
(kW) (oz-in) WK*(0z-in%) (Ib)
HC-UF152B 15 1204 158.009 28.7 [Unit: in]
6.043 2.165 £6.93
156 Moter plate 0512] 012 &
(Opposite side) 2-M6 screw /
i k2 B
99 o B d s (B, RN
&)
e 8 i L N o
=8 T S
/‘\\ r_L__‘I :
Bottom 1 Bottomi )
Top {_Top H] B 1
@ @ r—: N\ Oil seal ® 990
© @ S304578 VS
2 < Ej 1 > QY2
B T E Motor flange direction \;’5\ g
2L Brake
l___] Encoder connector ] 1.87 l I
MS3102A20-29P —J
Power supply ‘;1732__.
connector 4-50.53 mounting hole
CE05-2A22-23P Power supply connector layout Use hexagon socket
CE05-2A22-23P S
2695982
Variable ; . .
Output . , . ~|Braking Force|Inertia Moment Weight
Model Dimensions (in) . 2 .2
(kW) (0z-in) WK*(0z-in") (Ib)
L KL
HC-UF202B 2.0 6,339 | 1.673 6103 255.876 48.5 [Unit: in]
it 2,559 8.661
Moter plate ﬂaﬁ_o_mz 262 %1%

(Opposite side)
L‘I) 2-M8 screw|

5P e G sl pNER Ay
Y |

Y, @

7.874

—ioo
g U
a_}/
Mt
01.378

Bottom
Top

o,
&4
263

3.21

A% by

°
o2 Y ] &
0.77 ﬂ Q
t
KL Motor flange direction H 4-90.53 mounting hole
Encoder connector U Use hexagon socket
i g head cap screw.

g Motor flange direction "SE72A20:2%
1.654 Brake connector iﬂu
HIMS3102A105L-4p  LEOWEr Supply connector

Brake CE05-2A24-10P

S40608B

Oil seal &
sS

5P,

B

Brake connector layout Power supply connector layout
MS3102A10SL-4P CE05-2A24-10P

BC10647A
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Model Output  [Braking Force|Inertia Moment Weight
ode . 2 .2
(kW) (oz-in) WK*(0z-in%) (Ib)
HC-UF13B 100 45 0.405 2.6 [Unit: in]
3.937 0.984 02.362
020 0.12 _‘
M | | ‘*12 4-90.228 25 .
otor plate -
(Opposite side) 7 /
Q2
/
[ \ X o >
@ \ i 85
Bottom = E § N
- il @
I 3{iN
L Oil seal _é_ _¢_
$10207B
Power supply lead 4-AWG19 11.8in
(With end-insulated round crinping terminal 0.05-4)
Red: Phase U
Brake cable White: Phase V
VCTF 2'0-912 Black: Phase W
Encoder cable 11.8in (With end-insulated round Greenlyellow: Earth
With connector 172169-9 crinping terminal 0.05-4)
(AMP make)
7695882
Variable ) ) .
Output : ' /- |Braking Force|Inertia Moment Weight
Model Dimehsions-(in) ) 5 o
(KW) 3 (0z-in) WK’(0zin%) (Ib)
HC-UF23B 200 4.291 184 1.766 4.9
HC-UF43B 400 4.882 184 2.444 5.3 [Unit: in]
L 1.181 O1.181
0.315 0.12 00,26 ’
Motor plate -00. o
(Opposite side) 0138 . A
&
qu&
Bottom E § §
Top 2§ ¢
@
8
—
Oil seal
S15307B
1.059
Power supply lead 4-AWG19 11.8in
(With end-insulated round crinping terminal 0.05-4)
el
Encoder cable 11.8in \ﬁ.{: 2’2’912 Jated d BIack:‘PhaseW
\ll\;ltzhlgg?;ector f:nrlmpme;te-lrl:nsl:; %.Orso_tu‘r)\ Greenlyellow: Earth
(AMP make)
2695883
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10-5-4 Cable side plugs

(1)Servo amplifier connector
Signal connector
<Sumitomo 3M make>
Model
Connector
Shell kit

[Unit: mm]
: 10120-3000VE ([Unit: in])

: 10320-52F0-008
12.0
(047)

140, E_l i

| |(o.§5)| '

‘i_’ tI:r Logo, etc. are indicated here.
1
i _ﬂq_ © 1
T
( | | 12.7 | |
(0.50)

(0.39)

i

<
=}
—

22.0 (0.87)

39.0 (1.54)

93.8 (0.94

(2)HC- MF/HA-FF encoder junction connector
<Nippon AMP make>

Model [Unit: mm]
Housing :1-172161-9 ([Unit; in])
Connector pin  : 170359-1
Crimping tool  : 755330-1

14 (0.55) 23.7(0.93)

— < [T T_)
alyE_lel-)el @
o "FHel- el S
S A Q

| w— L - A e
4.2 (0.17)

(3)Communication cable connector for personal computer
<Honda Tsushin Kogyo make>

F

2 gE |P_E'|
FrAT s
7] | | 3cores:12
' oE 50cores:15

Cable entry dimensions

10-
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Model [Unit: mm]
Connector  :10120-6000EL ([Unit: in])
Shell kit : 10320-3210-000
NOTICE This connector is not optional.
26.7
(20.26)
& PB-5:

. 20.9 (0.82)

Logo, etc. are indicated here.

42.0 (1.65)

33.0 (1.30)

T
29.7 (1.17

The crimping tool is required for
wiring to the connector.

For the crimping tool, contact Nippon
AMP.

MEMORANDUM

[Unit: mm]
([Unit: in])

Cable entry

dimensions A B C D E F

33
(1.30)
46
(1.81)

17.9
(0.70)
20.6
(0.81)

33
(1.30)
55
(2.17)

24.99
(0.98)

47.04
(1.85)

18.5
(0.73)
40
(1.57)

6
GM-9L (0.24)

10
(0.39)

GM-25L (Note)

Note : The PC-98 Notes having connectors of D-SUB25 pins

and half-pitch 14 pins are available. For the half-pitch

14 pins, use the following model (3M's connector).
Connecto : 10114-3000

Shell kit : 10314-52F0-008
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(4) Servo motor encoder side plugs

1) Connectors
<Daiichi Denshi Kogyo make>

CEO05-6A14S-2SD-B

7-20UNEF-2B thread it:
$-20UNEF-2A threads & el [Umt_' mm]
r% ([Unit: in])
sla
D terminal _*—mf0T— Q-
R | 1 - —— Q<
;E e |8
56(0.22) | | 24(094)
D or less A [Unit: mm]
W .
([Unit: in])
Model A B C D W
40481 383 | 61
3 . -B- 3/g- - 3/16- -
Q CE05-6A22-23SD-B-BSS | 13/s-18UNEF-2B (159)| (1.51)| (2.40) 13/16-18UNEF-2A
43.63| 420 | 68
+ - -B- 1/r- - 7/16- -
CE05-6A24-10SD-B-BSS' | 11/2-18UNEF-2B (L72)| (1.65)| (2.68) 17/16-18UNEF-2A
. D or less A
o
[as]
() 8 .
n 5 [Unit: mm]
2| 5 S8 v ([Unit: in])
>
JF,I Model A B | D W R|U| S]|Y
w | A9 AC A RAG | 15 ol 4048] 755, 2| 163 ] 333 ] 496 75
CE05-8A22-23SD-B-BAS | 13/s-18UNEF-2B 59| (297) 13/16-18UNEF-2A 0.64) | (1.31)| (1.95)| (0.30)
43.63| 86.3 182 | 365 | 547 | 75
- - -B- 1/r- - irs -
CE05-8A24-10SD-B-BAS | 11/2-18UNEF-2B 172)| (3.40) 17/16-18UNEF-2A 0.72) | 1.49)| 2.15)| (0.30)
Gasket 5 A [Unit: mm]
l'_' /— ([Unit: in])
—R\/ Model A B | C D E | G J
A B Y . i o e 222|233 |, o | 75 | 125 | 1349
Q pu 1| =iz -+ MS3106A20-295(D190) | S/s-24UNEF-2B 087)0.92) 1624UNEF-2A 0.30) (0.49)| (0.53)
= e 37.28 | 34.11 1216 | 268 | 18.26
HBE - 1/y- . 1fq. -
]__ MS3106A10SL-45(D190) | 14+-18UNEF-2B (1.47)|(L38) 1%/s-18UNEF-2A 0.48) (1.06)| (0.72)
L Ak
Hor less ¢ Contact Size
#16 #12 #8 #4 #0
H |8orless|8 orless|10 orless|13 or less| 13 or less

10- 74
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9.53 (0.38) L or less .
or more _ 18.26 (0.72) [Unit: mm]
([Unit: in])
" 4 A Model A L Q Y Y
g B o 55.57 | 37.28 47
- - 1/4- : : 3/16-
s 3 MS3106B20-29S | 1Y/s-18UNEF 2.19)| 147 1316-18UNEF (1.85)
c 55.57 | 40.48 50
. 3/g- 3/16-
\ MS3106B22-23S | 1%/s-18UNEF 2.19)| (159 1316-18UNEF (L97)
\%
58.72 | 43.63 53
- 1[5 7/16-
MS3106B24-10S | 13/2-18UNEF 20| 17) 17h6-18UNEF 2.09)
L or less 18.26
[Unit: mm]
s ([Unit: in])
x 7 \ Model A L|Q|R|U v
76.98 37.28 | 225 | 33.3
- 1/4- 3/16-
3 MS3108B20-29S | 11/2-18UNEF 03| 147) | 089)| L21) 13/16-18UNEF
76.98 (4048 | 24.1 | 33.3
r R 3/g- 3/16-
& y MS3108B22-23S | 13/s-18UNEF 03| (159) | 0.95)| L.21) 13/16-18UNEF
o @
cg : " 86.51(43.63| 25.6 | 365 | .,
35 MS3108B24-10S | 11/2-18UNEF a0 | 172) | (Lon| .49 17/16-18UNEF
<Japan Aviation Electronics Industry-make>
MS3106B20 — 29S MS3108B20 — 29S [Unit: mm]
[Unit: in]

NOTICE

This connector
1-U4A-18UNEF-2B _|js not optional.

1-1/4-18UNEF—2B _ 18.3(0.72) 1-3/16-18UNEF—2A

| Positioning keyway 18.3
— 0.72)
™|~ ~ f
~ (S — T QS ~ ak
4 §/ SN= S S - S 1E —d
= B § & 3= =
9.5(0.37)Effective = p=
thread length ~ _3/16-
55.6 (2.19) 8 e
N 23
Effective thread length 60.7 (2.39) L_(a_og.ll)
77 (3.03)
10— 75
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2) Flexible conduit connectors
<Daiwa Dengyo make>

39 (1.54)
O ring Bo §_
< % s
RER
mﬂh “= R
< '-”l o [l L Knurled diamonds = S‘,
= O ring
29 15 \ %;J \\\E_
(1.14) (0.59) Plug Receptacle 1 0
Daiichi Denshi Kogyo MS3106A .
Japan Aviation Electronics Industry JAO6A [Umt: mm]
([Unit: in])
Model A Bo D D1 E
9. o | 148 | 4 i 26 | 21 | 10
BOS10-9 « BOL10-9 (058) /16-24UNEF-2B w02) | (083) | (039)
14.8 26 26 14
BOS14-9 « BOL14-9 058) e oUNEE @) | w0 | o)
4 -
18.4 28 26 14
BOS14-13 « BOL14-13 0.72) (110) | (L02) | (055)
[Unit: mm]
([Unit: in])
5 Madel A A1 B B1 C L
/A ; 21.5 32 36 15 19
7 Zze 1 BPC20(A2)425 (0.85)| (1.26) (1.42) | (0.59) | (0.75)
L4l 250 | 35 36 | 15 | 19
! . : 3/16- .
) | I_, . BDC20(22)-19 (0logy P 1.3 13/16-18UNEF-2B w4 | 059 | ©73)
325 46 36 11 22
BRC20222% (28y" I(f8D) (1.42) | (0.43) | (0.87)
—_— 21.5 32 42 15 19
bc L | BDC24(28):157\ 6 65) | (1.26) (165) | (059) | (0.75)
25,0 35 42 15 19
BDC24(28)-19 098) | (13g) | 1e-18UNEF-2B | 1o | eor | (0.75)
BDC24(28)-25 (3;2285) (145?1) (14 625) (olgs) (02827)
<Nippon Flex make> ' ' ' ' '
[Unit: mm]
([Unit: in])
L Cannon Plug (MS Connector)
Model d C L -
Shell size V threads
14.0 | 374 31
6 \ - 3/16-
—‘;_‘ RCC-104CA2022 055) | 147) | 1.22) 20 22 13/16-18UNEF
= 14.0 | 42.0 31
o -—1 - 7[16-
\ S RCC-104CA2428 055) | 1.65) | (1.22) 24 28 17/16-18UNEF
() 19.0 | 39.6 | 32
____J . 3/16-
RCC-106CA2022 075) | (1.56) | (1.26) 20 22 13/16-18UNEF
19.0 | 42.0 32
V threads RCC-106CA2428 24 28 17/16-18UNEF
(Unffled intemal threads) (0.75) | (1.65) | (1.26) 10
i 244 | 473 | 34 _
RCC-108CA2022 0.96) | (1.86) | (134 20 22 13/16-18UNEF
i 244 | 473 | 34 _—
RCC-108CA2428 0.96) | (L86) | (L3 24 28 17/16-18UNEF

10- 76
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—
E
m

\J

()
&

[Unit: mm]
Threads C/ ([Unit: in])

E'xF xG'

Jam Nut Nipple Body
Model Threads C A d d1 E F G E' F' G' L L1
Width across |Width across [ Number of {Width across | Width across [Number of
flats corners corners flats corners corners
6 8.3 |11.0 24 26.4 24 26.4 39 36
- - 9h16-24UNEF-2B
RCC-102RL-MS10F | %6-24U 020 033)| 043)| 094 | woay | © | 099 | wosy | © |wsawa
7 8.3 | 15.0 24 26.4 24 26.4 40 37
- - 3/4-20UNEF-2B
RCC-102RL-MS14F | %-20U (0.28)] (0.33)| (0.59)| (0.94) | (1.04) 6 (0.94) | (1.04) 6 (157)| (1.46)
7 10.6 | 15.0 27 29.7 26 28.6 44 44
- - 3/4-20UNEF-2B
RCC-03RL-MS14F | %-20U (0.28)| (0.42) | (0.59)| (1.06) | (1.17) 6 (102) | (1.13) 6 (1.73)| (1.73)
7 |14.0|15.0| 30 33.0 30 33.0 45 | 42
- - 3/4-20UNEF-2B
RCC-104RL-MSI4F | %-20U (0.28)| (0.55) | (0.59)| (1.18) | (1.30) 6 (1.18) | (1.30) 6 (1.77)| (1.65)
L
S o
— S
S
" I 1
s |& N
g - J Threads C
I'Ld [Unit: mm]
ExXFxG .
([Unit: in])
Jam Nut Lock Nut
Model Threads C A d di E F G E' F' G' L L1 L2
Width across |Width across [Number of | Width across |Width across| Number of
flats corners corners flats corners corners
6 8.3 [10.0| 24 26.4 20 22.0 35 | 33 | 30
- - 916-24UNEF-2B
RCC-302RL-MSIOF | %16-24U 024 033|039 094 | wosy | © | 079 | 0sn| © |@3s|w|as
7 8.3 (13.8| 24 26.4 23 25.3 35 | 33 | 30
- . 3)- -
RCC-302RL-MS14F | 3-20UNEF-2B (0.28)] (0.33)| (0.54)| (0.94) | (1.04) 6 0.91) | (1.00) 6 (1.38)| (1.30) | (1.18)
7 |10.6|13.8| 27 29.7 23 25.3 37 | 37 | 34
- N 3)- -
RCC-303RL-MS14F | -20UNEF-2B (0.28)] (0.42) | (0.54)| (1.06) | (1.17) 6 0.91) | (1.00) 6 (1.46) | (1.46) | (1.34)
7 |14.0|13.8| 30 33.0 23 25.3 39 | 38 | 35
- N 3)- -
RCC-30ARLAMSIAF | 3-200NEF-2B | 26) | 055)| 054)] (w18 | 30) | © | oon) | ooy | ° | se)| wso) ase)
3) Back shell
<Daiichi Denshi Kogyo make>
CEO02-20BS-S CE-20BA-S
+35 (1.38) 13/15-18UNEF-2A 50.5 (1.99) or less
10-9, cL 39.6 (1.56) or less
AR
1'/s-18UNEF-2B g
g Qring A1 2(ScL 0 ! l%-_lBUl:lEF-ZB
o || 4 3 <
S N w| o =
L7.85(0.31)0rm0re | 31.6 (1.24) | € :’)
Effective thread length (Spanner fitting) e
1%16-18UNEF-2A i
10— 77
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4) Cable clamps
<Daiichi Denshi Kogyo make>

Effective thread @E (Bushing ID)

length
10.3 (0.41)
| @D (Cable clamp ID)
1.6 (0.06) -l- 9
A 14
@ = [Unit: mm]
% F (Movable range) ([Unit: in])
o Model |ShellSize| A |B |[D|E|F |G Vv Bushing
] 238(350(19.0(159| 40 |37.3] ., !
MSIOST-L2A | 20,22 | ol el o e 0.63)0.16) .4y i LSUNEF | ANG420-12
159
AN3420-12
26.2|42.1(238(0.63) 4.8 | 429
MSIOST-16A | 24,28 | ool 66)004) 141 (019)(L69) 17h5-18UNEF .
075) 3420-16
41.3 (1.63)
Effective thread length A
10.3 (0.41)
vih 1g(o‘oe)r
reads —*
(®) (0]
= | ogE
m é’ (Cable clamp ID)
&‘f.% %g— _H_._l._ [Unit: mm)]
= (One-side movable range) ([Unit: in])
Model Shell Size| A B B F G H Vv Bushing |Cable Range
CE3057-12A-1 (Olgg) CE3420-12-1| 2125 ~ 016
20,22 | 238|350 19 |089)1373| 4 | . ]
094 | 1.38)| 075)} 13 | 1.47)| (oasy| Lo LBUNEF-2B
CE3057-12A-2 051 CE3420-12-2| ©9.5 ~ 913
CE3057-16A-1 s62 | 421|238 (t9751) sool ag CE3420-16-1| 915 ~ 919.1
24,2 ' ' oL oA 7he- -
128 | 103)| (166)| 094) [ 15 5 | (169) | (0.19) | 1o TBUNEF-2B
CE3057-16A-2 06D CE3420-16-2 | 913 ~ 915.5

<Daiwa Dengyo make>

O ring AO

H

‘ ’
(— T _—__ °F

g 1
[a) L
(=M=
L
D2 O fin [Unit: mm]
£O ([Unit: in])
Model Acceptable OD AO L L1 L2 D D1 | D2
a. | @5-83 |, n | 43 | 39 [425] 24 | 26 | 26
YSO10-5~8+YLOL0-5~8 | 50 50 ~ 0.33)| 2AUNEF-2B | 1 oo | (150 | 167) | 0.9 | (102) | (1.02)
5 ~ 8.3
YSO14-5~8+YLO14-5~8 | ) 50~ 0.33) e 2OUNEFB | 44 |435 (445 26 | 28 | 35
s83-113 | P @) [T |(175) | (1.02) | (1.10) | (1.38)
¥S014-9~11+ YLOL4-9~11| T35
10- 78
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<Nippon Flex make>

E
G
N /
WA \ﬁ
ran N\ BN
)
=
[Unit: mm]
([Unit: in])
Applicable Tightening Nut Nipple Body
Model Threads C ! A d E F G E' F G' L L1
Cable Diameter Width across |Width across [Number of |Width across|Width across|Number of
flats comers corners flats comers corners
! I ofr . 24.0~28.0 6 |11.0f 20 22.0 20 22.0 45 40
ACS-OBRLMSIOF | %1e-24UNEF-2B| 00 16 03) | (0.20)] 0.43)| 079) | 087 | © | 079 | 08| & || sy
: } 3, . 24.0~28.0 7 |115.0f 20 22.0 22 24.2 46 41
ACS-OBRLMSIAF | ¥u-20UNEF-2B | 0 1603 | (0.28)| (059)| 079) | 0.87) | © | 087 | 095 | & |(wen| ey
onl o r|280~8120 | 6 |11.0| 24 | 26.4 24 | 26.4 46 | 41
ACSL2RLMSIOF | %e-20UNEF-2B| 06 55 047 | (0.20)] 0.43)| (094) | ooy | & | 0osy | oy | © | (el ey
8.0~212.0 7 |115.0| 24 26.4 36 28.6 46 41
ACS-12RL-MS14F | ¥:-20UNEF-28 | 2
Cs SIAF | e @032~047) | 028)| 059)| 094 | o) | © | e | a1z | & |wey|wey
L
S 15 A E' G'
< 10.59 - >
I i
= | 4
% 3 — Threads C
. T _
EXFXG [Unit: mm]
([Unit: in])
Anplicable Tightening Nut Lock Nut
Model Threads C : A d E F G E' F' G' L L1 L2
Cable Diameter Width across |Width across | Number of |Width across |Width across|Number of
flats corners corners flats corners corners
4.0 ~28.0 6 |10.0f 20 22.0 20 22.0 35 37 32
ACA-08RL-MS10F |%6-24UNEF-2B| 2
CA-DBRLMSIOF % 0016~032) | 024)| 039)| 079 | 087 | & | 079 | 08 | O |(w3s)|wee)| s
4.0 ~28.0 7 113.8| 20 22.0 23 25.3 36 37 32
-08RL- 3-20UNEF-28 | 2
ACA-OBRL-MSI4F | 3 (90.16~0.32) | (0.28)| (0.54)| (0.79) | (0.87) 6 (0.91) | (1.00) 6 (1.42) | (1.46)| (1.26)
28.0 ~ 912.0 6 |10.0| 24 26.4 20 22.0 40 43 38
-12RL- 916-20UNEF-2B
ACA-L2RL-MSIOF | 915-20U 0032~ 047) | (0.22)| 039)] 092 | (oay | © | 079 | 08| © |@sn|we9)|@so
8.0~ 912.0 7 1138 24 26.4 23 25.3 41 43 38
-12RL- 34-20UNEF-2B
ACA-LZRLMSI4F | 34-20U (0032~ 047) | 0.28)| 054)| 094 | osy | © | on | ooy | © |(wen)|(we9)| @50
<Japan Aviation Electronics Industry make>
MS3057-12A 23.6(0.94) [Unlt': mm]
1.6 [10.3(0.41) ([Unit-in])
1-3/16-18LINEF-2B  (0.06) [*
2 510
— N o - - (20.39)
S ® \\ﬁr
+ o )| [T N
™ 2] I |
1 N~ <
R ™ @ 219 [Max. permissible)
— = s — 0.75) | cable diameter
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CHAPTER 11
SELECTION

This chapter describes how to calculate the capacity of the servo motor
needed for the machine used.

11-1 Specification Symbol List

11-2 Position Resolution and Electronic Gear Setting
11-3 Speed and Command Pulse Frequency

11-4 Stopping Characteristics

11-5 Capacity Selection

11-6 Load Torque Equations
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11-8 Precautions for' Zeroing
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11.SELECTION

11-1 Specification Symbol List

The following symbols are required for selecting the proper servo:

Downloaded from www.Manualslib.com manuals search engine

Ta : Acceleration torque [N ¢ m] u : Friction coefficient
To : Deceleration torque [N « m] s : Circle ratio (3.14)
Tma : Servo motor torque necessary for [N em]| Pt : Number of feedback pulses in [pulse/rev]
acceleration position control mode
Tmb @ Servo motor torque necessary for [Nem]| f : Input pulse frequency in position [pps]
deceleration control mode
Tw  : Torque applied during servo motor stop [Nem]| fo : Input pulse frequency during fast [pps]
T : Load torque converted into equivalent [N e m] feed in position control mode
value on servo motor shaft Tpsa : Acceleration time constant of [s]
Twm @ Load torque converted into [N e m] frequency command in
equivalent value on servo position control mode
motor shaft during stop Tpsb  : Deceleration time constant of [s]
Tu : Unbalance torque [N e m] pulse frequency command in
Tr : Load friction torque [N ¢ m] position control mode
Tio  : Load torque on load shaft [Nem]| Kp : Position control gain 1 [rad/s]
Tms :Continuous effective load torque [Nem]| Tp : Position control time constant (Tp=1/Kp) [s]
converted into equivalent value Kv . Speed control gain [rad/s]
on servo motor shaft Tv : Speed control time constant (Tv=1/Kv) [s]
Ju : Load inertia moment converted [kg e cm?]| A2 : Feed per feedback pulse in
into equivalent value on servo position control mode [mm/pulse]
motor shaft ALo :Feed per command pulse in position [mm/pulse]
Jio : Load inertia moment on load shaft [kg ¢ cm?] control mode
JIm : Servo motor's rotor inertia moment [kg e cm?]| £ : Feed [mm]
N : Servo motor speed [r/min] |~P : Number of input command pulses in [pulse]
No : Servo motor speed during fast feed [r/min] position control mode
Nio : Load shaft speed during fast feed [r/min] | ts : Settling time ,in position control mode [s]
\% : Moving part speed [mm/min] | to + Positioning time [s]
Vo : Moving part speed during fast feed [mm/min]| tc : Time at constant speed of servo [s]
Pe : Ball screw lead [mim] motor in 1 cycle
Z1 : Number of gear teeth on servo motor shaft te . Stopping time in 1 cycle [s]
Z> : Number of gear teeth on load gear Ae - Positioning accuracy [mm]
n : Gear ratio n=%% € ~Number of.droop-pulses [pulse]
Speed reduced when n>1, AB : Load shaft rotation angle per pulse in position
Speed increased when n<1 control mode [degree/pulse]
n : Drive system efficiency e . Euler constant = 2.718278
g . Gravitational acceleration (9.8[m/s?]) AS : Feed per servo motor revolution [mm/rev]
11- 2
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11-2 Position Resolution and Electronic Gear Setting

Position resolution (travel per pulseA £) is determined by travel per servo motor revolution AS
and the number of encoder feedback pulses Pt, and is represented by Equation 11-1:

AS
AL = By (11-1)
A ¢ : Travel per pulse [mm]
AS : Travel per servo motor revolution [mm/rev]
Pt : Number of feedback pulses [pulse/rev]

Note: As these values depend on the servo motor series, confirm them in the specifications.

Since A £ has the relationship represented by Equation 11-1, its value is fixed in the control
system after the drive system and encoder have been determined. However, travel per
command pulse can be set as desired using the parameters.

Command CMX | * Deviation L sm
pulse train f0O CDhV |. counter

Electronic gear Pt=8192pulse/rev
(Parameters No. 3, 4) Encoder

As shown above, command pulses are multiplied by CMX/CDV set in the parameters to be
position control pulses:iTravel per.command pulse A £ /is-expressed by Equation 11-2:

Pt CMX CMX
Afo=",o

AS ° CDV AL e CDV | e S e,
CMX: Electronic gear (Command pulse multiplication humerator)
CDV: Electronic gear. (Command-pulse multiplication denominator)

Using the above relationship, travel'per-command-pulse can be set to a value without fraction.

[Setting example]

Find a parameter value for A £ 0=0.01 [mm] in a drive system where ball screw lead PB = 10 [mm]
and reduction ratio 1/n = 1.

The encoder feedback pulses Pt of the HC-MF = 8192 [pulses/rev].

Since As = 10 [mm/rev], the following is obtained according to Equation 11-2:

cMX _ Pu_ oy, 8192 _ 1024
cov °°%9° as TV 10 ~ 125

<Relationship between position resolution A £ and overall accuracy>

Overall accuracy (positioning accuracy of machine) is the sum of electrical errors and mechanical
errors. Normally, provisions should be made so that overall errors are not affected by electrical
system errors. As a guideline, Equation 11-3 should be satisfied:

1 1
Bl g ™ 1) B (11-3)

where, A £ : Travel per feedback pulse [mm/pulse]
Ag:Positioning accuracy [mm]

11- 3
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11-3 Speed and Command Pulse Frequency

The servo motor is run at a speed where the command pulses and feedback pulses are equivalent.
Therefore, the command pulse frequency and feedback pulse frequency are equivalent. The relation
including the parameter settings (CMX, CDV) is as indicated below (refer to the following diagram):

CMX No
foe cCDV Pte E ..................................................................................................... (11-4)
fo : Command pulse frequency [pps]
Electronic (Open collector system)
gear CMX : Electronic gear (Command pulse multiplication

fo | [cMX
*‘CDV numerator)

CDV : Electronic gear (Command pulse multiplication

o denominator)
Feedback pulse No : Servo motor speed [r/min]
frequency  Servo motor Pt : Number of feedback pulses [pulses/rev]

(Pt = 8192 for HC-MF)
According to Equation 11-4, the following equations may
be used to obtain the electronic gear and command pulse
frequency to rotate the servo motor at No.

 Electronic gear

CMX No 1
CDV ~ P e E ° B Tt (11-5)
« Command pulse frequency
No CDV
fo=Pte 60 ° CMx e Emaite o service @repairtwicorye e (11-6)

[Setting example]

Obtain the command pulse frequency required to run the HC-MF at 3000r/min.

When the electronic gear ratio 1 (initialsparametervalue) is used, the following result is found
according to Equation 11-6:

No CDhVv
fo= 8192t ¢ %t hd CMX

(Command pulse frequency)
3000

= 8192t » te 1
= 409600[pps]

However, as the maximum input command pulse frequency in the open collector system is
200kpps, 409600pps cannot be entered.
To run the servo motor at the speed of 3000r/min at not more than 200kpps, the electronic gear

setting must be changed. This electronic gear is found by Equation 11-5:
CMX 3000 1

= 8192 -
CDV 60 200 x 10°

(Electronic gear)
256
125

Therefore, the parameters are set to CMX=256 and CDV=125.

11- 4
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11-4 Stopping Characteristics

(1) Droop pulses (g)
When a pulse train command is used to run the servo motor, there is a relationship between the
command pulse frequency and servo motor speed as shown in the figure. The difference between
the command pulses and feedback pulses during acceleration are called droop pulses, which
are accumulated in the servo amplifier's deviation counter. Equation 11-7 defines a relationship
between the command pulse frequency (f) and position control gain 1 (Kp).

Supposing that the value of position control gain 1 is 70 [rad/s], the droop pulses during operation
will be as follows at the command pulse frequency of 200 [kpps] according to Equation 11-7:

. 200 x 10°
E=— -

=2 |
70 - 2858[pulse]

>
(8]
c
()
>
o
2

2 ‘; Command Droop pulses

g 9

2] 8- __________

S o

g S 0 :

° g i Servo motor |

z ) ! speed

3 (&) \ ! r .
f : 1 13

[r/min] [pps]-O : - . Time

0.04s5/Settling time
Tpsa Tpsd ts
=gyl
tsf,3x70
%0.04

(2) Settling time (ts) during linear acceleration/deceleration
Since droop pulses still exist when there are no command pulses, settling time (ts) is required until the
servo motor stops. Set the operation pattern in consideration for the settling time.

The ts value is obtained according to Equation 11-8:

ts=3Tp

1

*When Kp=70 [rad/s], ts = 0.04 [s]. (Refer to the above diagram.)

Note: The settling time (ts) indicates the time required for the servo motor to stop in the necessary
positioning accuracy range. This does not always mean that the servo motor has stopped
completely. Thus, especially when the servo motor is used in high-duty operation and
positioning accuracy has no margin for travel per pulse (A £), the value obtained by Equation
11-8 must be increased.
ts will vary with the moving part conditions. Especially when the load friction torque is large,
movement may be unstable near the stopping position.

11-5
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11-5 Capacity Selection

As a first step, temporarily select the servo motor capacity by calculating the load conditions. Next,
determine the command pattern, calculate required torques according to the following equations,
and confirm that the servo motor of the initially selected capacity may be used for operation.

(1) Initial selection of servo motor capacity
After calculating the load torque (Ti) and load inertia moment (JL), select a servo motor which
will satisfy the following two relationships:
Servo motor's rated torque > TL
Servo motor Jm > Ju/m

m=3 : High duty (more than 100 times/min.)
Settling time 40ms or less
m=5 : Middle duty (60 to 100 times/min.)

Settling time 100ms or less
m= permissible load inertia moment : Low duty (less than 60 times/min.)
Settling time more than 100ms
Find the acceleration and deceleration torques and continuous effective load torque as described
in (2) to make a final selection. For high-duty positioning, the JL value should be as small as
possible. If positioning is infrequent as in line control, the J. value may be slightly larger than in
the above conditions.
(2) Acceleration and deceleration torques
The following equations are used to calculate the acceleration and deceleration torques in the
following operation pattern:

Command
Nofg f--------- —
Servo_motor
" speed

frequency

Servo motor speed
Command pulse

—n

[r/min] [pps] O

Acceleration

torque Ta
0 -
Deceleration Time
torque Td
Accelerati S (JL+JIm) ¢ No 1 11-9
cceleration torque Ta = 955 x 10° TS@ (11-9)
) __(Jt+Im) ¢ No L1
* Deceleration torque Tb = 955 x 10° TSQ o (11-10)

(3) Torques required for operation
Torqgues required for the servo motor are the highest during acceleration. If any of the torques
obtained with Equations 11-9 to 11-13 exceeds the maximum servo motor torque, the servo
motor speed cannot be increased as commanded. Confirm that the calculated value is lower
than the servo motor's maximum torque. Since a friction load is normally applied during
deceleration, only the acceleration torque needs to be considered.

11- 6
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s o Command
2 @
2 2 Nofof------\-- —
g £%
s 2% : :
£ g S i Servo motor |
o §% ! speed :
2 0 £ : P :
%) f }.\
i 0
[r/min] [pps] Time
Tpsa Tpsd
o T1
=]
g
‘E Tma Ta
Fc_,; T T2
E \
g Td Time
<)
0 L e Tt

Note: In the regenerative mode, the value found by Equation 11-13 is negative.

(4) Continuous effective load torque
If the torque required for the servo motor changes-with time, the continuous effective load torque
should be lower than the rated torque of the servo motor. There may be a servo motor torque
delay at the start of acceleration or deceleration-due to-a delay in the control system. To simplify
the calculation, however, it is assumed that constant acceleration and deceleration torques are
applied during Tpsa and Tpsd: The following‘equation'is used to calculate the continuous effective
load torque in the following operation pattern:

Servo motor
speedTime

z
o

[r/min] Time

Servo motor torque
—
=
B
]
QD
o
=
I

Td ITMd Time
Tpsa tc | Tpsd | T¢
L T
Tf (1 cycle)
2 2 2
Tims= | TMa® Tpsa+ Tuete+ Tmd e Tpsd + TiH e te . (11-14)
te

Note: TiH indicates the torque applied during a servo motor stop. A large torque may be applied
especially during a stop in vertical motion applications, and this must be fully taken into
consideration. During vertical drive, the unbalanced torque Tu will become TuH.

11- 7
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11-6 Load Torque Equations

Typical load torque equations are indicated below:

Load Torque Equations

Type Mechanism Equation
- F LV Feas
LT 2x10%men N 2x10% e n
.............................................................. (11-15)
n F : Force in the axial direction of the machine in linear
motion [N]
) Servo motor FeP F in Equation 11-15 is obtained with Equation 11-16
Linear | when the table is moved, for example, as shown in the
movement ‘ﬂ, .
I left diagram.
Z1
F=Fct e (Weg+FO) eieeeseereenns (11-16)
Fc : Force applied in the axial direction of the moving
part [N]
Fe : Tightening force of the table guide surface [N]
W : Full weight of the moving part [kg]
1 1
Two TL= IS e i e N I TP (11-17)
] noo
Rotary D, Tr: Load friction torque converted into equivalent value
movement Ziv— 1 7 on servo motor shaft [N e m]
% Servo motor
During rise
TLZ TU T TF it (11-18)
During fall
servo m°‘°r1 TL= - TU®S N2+ TF oeeeeeeeeeeeee e e (11-19)
% Tr: Friction torque of the moving part [N ¢« m]
n Counter Tu= (W1- W2)eg \ (W1- W2)egeAS
Vertical weight - 3y re ‘N T e 10 o 1re
movemant = 2x10°e 1o N N 2¢10° o1
Guide B oo oo TN (11-20)
Load
_ M(W1+W2)eg+AS
Wi Tr= 2 X107 emren e (11-21)
W1 : Weight of load [kg]
W2 : Weight of counterweight [kg]
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11-7 Load Inertia Moment Equations

Typical load inertia moment equations are indicated below:
Load Inertia Moment Equations

Type Mechanism Equation

Axis of rotation is on the cylinder

center Jio = mepel . (D‘l1 - D‘Z‘) = W . (Di + Dg) ...... (11-22)
32 8
r : Cylinder material density [kg/cm?]
ggi L : Cylinder length [cm]
i D1 : Cylinder outside diameter [cm]
D2 : Cylinder inside diameter [cm]
- W : Cylinder weight [kg]
fdb) Reference data: material density
Cylinder Iron :7.8  x 103 [kg/cm?3]

Axis of rotation Aluminum :2.7  x 10-3 [kg/cm3]

Copper :8.96 x 103 [kg/cm3]

Axis of rotation is off the cylinder

center R
W
Jo =gt (SR = YR (11-23)
Axis of rotation LQ-‘
2 2
i Jo= el EFDT o, (11-24)
3
S :
vy w : Square block weight [kg]

a,.b,’R7: Left diagram [cm]

Axis of rotation

2 2
7W(# l>:w.( AS )
600« w 2em*N 10

Servo motor

et wich ﬁ ........................ (11-25)
moves linearly ( ] + V : Speed of object moving linearly [mm/min]
w

JL=W

AS : Moving distance of object moving linearly per servo
motor revolution [mm/rev]
W : Object weight [kg]

2

D
JL= W ° <7
2
Object that is

hung with Servo motor Jp : Pulley inertia moment [kg ¢ cmz2]
pulley ‘ D : Pulley diameter [cm]
W : Object weight [kg]
Js = Js
.
» D ,_l N2\2 N3\
Vol ] J=du=(a+le+la)e (W) +(J31+Jp)e <N ) .................. (11-27)
Converted NE3E . B’ [ {\ 1 1
load T ALy Ja, JB . Inertia moments of loads A, B [kg * cm?]
J» Load A 7 N2 ) . 2
% I Ji11 to J31 : Inertia moments [kg ¢ cm?]
N1 N1 to N3 : Speed of each shaft [r/min]
Ju
11- 9
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11-8 Precautions for Zeroing

To return the system to the home position, use a zeroing dog or actuator. The method and
precautions for setting the mechanical origin are given below.

In the following zeroing, an actuator and the zero pulse signal (encoder Z-phase pulse OP) of a
servo motor encoder are used to set the mechanical origin.The state of ON/OFF of encoder Z-
phase pulse signal (OP) can be confirmed by using external 1/Q signal display function. When a
general positioning unit is used, the sequence of events is as shown in Fig. 11-1.

Zeroing speed V1

Deceleration started by actuator signal
N /Creep speed V2

| Actuator signal

Zero pulse signal ON/ OFF
L1 [ LI LI
| When determining the ON duration of the
" actuator, consider the deceleration time so
Clear signal that the speed reaches the creep speed.

[

Considering the variations of the
actuator signal, adjust the actuator About 15ms

so that it switches off near the center
of the High of the zero pulse signal.

Fig. 11-1 Zeroing Using the Actuator

(1) When determining the ON duration of the actuator, consider the delay time of the control section
and the deceleration time so that'the creep’speed-is attained. If the actuator signal switches off
during deceleration, precise home position return cannot be performed.

Travel distance gained after » Travel distance L1 in the chart can be obtained by
Zeroing speed V1 detecting the zeroing dog' until Equation 11-28
Dy, the creepspeedisreachedL: « QN duration of the actuator LD [mm] must be longer

than'L1l ebtained by Equation 11-28, as indicated
in Equation 11-29.

1 1 (Vz )2 1
L1 = o Vit # Vet {1- V1 }+ g V1T (11-28)
(I |
Control delay LD > L eeee et (11-29)
time t i
1 ON duration of the|actuator Lo where,

V1, V2 : As shown in the chart [mm/min]
t1, ta  : As shown in the chart [s]

L1 : As shown in the chart [mm)]

Lo : As shown in the chart [mm)]

(2) Set the end (OFF position) of the actuator signal at the middle of two ON positions (Lows) of the
zero pulse signal. If it is set near either ON position of the zero pulse signal, the positioning unit
is liable to misdetect the zero pulse signal. In this case, a fault will occur, e.g. the home position
will shift by one revolution of the servo motor.

The zero pulse output position can be confirmed by OP (encoder Z-phase pulse) on the external
I/0 signal display.

(3) Set the creep speed at which the machine is not shocked at a stop.

The machine will stop suddenly as the clear (CR) signal is given to the servo amplifier on
detection of the zero pulse signal.

11- 10
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11-9 Selection Example

|Machine specifications|

Servo :E
motor

| Gear ratio 5:8

Servo
amplifier
| Pulse train

Jure

FX-1GM

Speed of moving part during fast feed Vo

Travel per pulse

Travel

Positioning time

Number of feeds
(Operation cycle

Gear ratio

Moving part weight

Drive system efficiency
Friction coefficient

Ball screw lead

Ball screw diameter

Ball screw length

Gear diameter (servo motor)
Gear diameter (load shaft)
Gear face width

(1) Selection of control parameters
1) Setting of electronic gear (command pulse multiplication numerator, denominator)
There is the following relationship between the multiplication setting and travel per pulse

AL

(ball screw lead)

AL= 8192 x (gear ratio)

(CMX)
* \"cov

30000mm/min

AL 0.005mm

J/ =400mm

to = within 1s

40 times/min.

tf =1.55s)

n = 8/5

w = 60kg

n =0.8

1] =0.2

Pb =16mm
20mm
500mm
25mm
40mm
10mm

When the above machining specifications are substituted in the above equation:

CMX
=0.005 -

8192 8/5

512

CDV 16

125

Acceptable as CMX/CDV is within 1/50 to 20.

2) Input pulse train frequency for rapid feed fo

Vo 30000

fo="60+AR = 600005

=100000 [pps]

Acceptable as fo is not more than 200kpps.

(2) Servo motor speed

V .
No= —— en= 3000[r/min]

(3) Acceleration/deceleration time constant

Tpsa = Tpsd = to -

£
Vo/60

-ts

=0.05 [s]

*ts: settling time. (Here, this is assumed to be 0.15s.)
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(4) Operation pattern

3000 --nn-meeee —
©
[0}
(0]
o
(2]
S
[}
S
2 Time[s]
< 0.05 0.05 s
n Tpsa Tpsd 0.15
[r/min] =10
tr=1.5

(5) Load torque (converted into equivalent value on servo motor shaft)
Travel per servo motor revolution

For gravitational system of units

1
AS = PB * T 10[mm]

*W e AS
TL = “20— = 2.4 [kgfecm]
To= HWe0°8S _4oa AL
L T X 1Pemen 028N m]
(6) Load inertia moment (converted into equivalent value on servo motor shaft)
Moving part
2
Jii=W e (ﬁ) = 1.52[kg *'cm?]
201
Ball screw

_ mepel 4 (1 )2 _
Jiz= —————— «D « (=] =0.24[kg * cm?
L2 32 D . (kg ]
*p = 7.8 x 10°3[kg/cm3]
Gear (servo motor shaft)
Tepel 4
Jia = 3p72 «D' =0.03[kg * cm?]

Gear (load shaft)

2
mepel 4 ( 1 )
Juu= ————— D « |—] =0.8[kg*cm?
32 ; (kg ]
Full load inertia moment (converted into equivalent value on servo motor shaft)

Ju=Jut + Ji2 + Juz + Jua = 1.9[kg » cm? o .
: H . L H [kg ] For gravitational system of units

(7) Temporary selection of servo motor

2 2
Selection conditions GD"=4+J=7.6 [kgfecm?]

1) Load torque < servo motor's rated torque
2) Full load inertia moment < 10 x servo motor inertia moment
From the above, the HC-MF23 (200W) is temporarily selected.

11- 12
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(8) Acceleration and deceleration torques
Torque required for servo motor during acceleration

(Ju+JIm) * No

TMa = ; +T. =1.7[Nem] For gravitational system of units
9.55 x 10" * Tpsa > >
Torque required for servo motor during Twa = (GD L+ GDu) * No +TL=17.2 [kgf * cm]
deceleration 37500 ¢ Tpsa
(JL + JIm) * No > >
TMd = 7 +TL =-1.2[N « m] (GD; +GD) * No
9.55 x 10" e« Tpsd = =- .
ps Twmd 37500 + Tped +TL=-12.4 [kgf  cm]

The torque required for the servo motor during deceleration must be lower than the servo
motor's maximum torque.

(9) Continuous effective load torque o )
For gravitational system of units

Trms = / TI%/Ia’ Tpsa + Ti e fCc+ TIZVId * Tpsd = 0.41[N  m] 4.2 [kgfecm]
tf

The continuous effective load torque must be lower than the servo motor's rated torque.

(10) Torque pattern

17

[Nem]

023 forbemmmees ! L
) X ! \ X
=}
g Time[s]
° 005 | 0.75 0.05 015

B B

15

(11) Selection results
The HC-MF23 servo motor and MR-J2-20A servo amplifier are selected.
1) Electronic gear setting

Parameter No. 3 Command pulse multiplication numerator (CMX) 512

Parameter No. 4 Command pulse multiplication denominator (CDV) 125

2) During rapid feed
e Servo motor speed ............oeeuennn. No = 3000 [r/min]
e Input pulse train frequency........... fo = 100 [kpps]
3) Acceleration/deceleration time constant
Tpsa = Tpsd = 0.05[s]
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data |*Manual Number Revision
Nov.,1996 IB(NA)67286-A First edition
Mar.,1997 IB(NA)67286-B Addition of servo amplifiers MR-J2-70 to 350A and single-phase

100V power supply models
Addition of servo motors HC-MF73, HC-SF series and HC-RF

series

Section 2-1 Addition of notes on servo motor connection
Section 2-2-2 Addition of stop by reset signal

Section 2-3-2 Correction to display range for position

within one revolution
3), (1), Section 2-3-3 Addition of default indications
(4), Section 2-3-5 Parameter No. 0: Addition of MR-RB30,

MR-RB50
Parameter No. 11, 13: Changes to
diagrams

Section 2-4-2 Changes to Step 2 in Adjustment 5

(2), Section 3-1-2 Corrections to errors in writing of signals in
table

(4), Section 3-1-2 Signals which can be used by parameter

setting are indicated by A.

1), (4), section 3-1-2 Addition of sentence to Reset

2),(4), section 3-1-2 Changes to sentences on encoder A-, B-
and Z-phase pulses

1), {3); Section 3-1-4 - Addition-of note

Section 3-2-2 Overall change

Section'3-2-3 Overall change

Section 3-2-4 Additions

Section 3-3 Corrections to errors in diagram
(2), Section 3-5 Addition of sentence

(2), Section 4-1 Changes to installation clearances
(7), Section 4-2 Changes to graph

(7) Chapter 5 Changes to sentence in Note 5

(1), Section 6-1-1 Changes to table

(5), Section 6-1-1 Addition of MR-RB30 and 50 diagrams

(1), Section 6-1-2 Connector outline drawings are moved to
Section 10-5-3.

(2), Section 6-1-2 Addition of UL20276AWG227 pair (BLACK)

b, 1), (2), Section 6-1-2 Addition of connection diagram for use of

AWG28
3), (2), Section 6-1-2 Addition of bus cable
Section 6-1-4 Addition of maintenance junction card
Section 6-2-5 Change to Matsushita Electric's varistor
model number
Section 10-5-1 Entry of terminal signal arrangement
Section 10-5-4 Entry of cable side plug outline drawings
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Oct.,1997

IB(NA)67286-C

Instructions added for compliance with the UL/C-UL Standard
Addition of single-phase 230VAC input power supply

Section 2-2-2, (2) to (4)
Section 2-3-5, (4)

Section 3-1-2, (4), 2)

Section 3-1-4, (7)
Section 3-2-3, (4)

Section 3-3

Section 3-5, (2), (4)
Section 3-7, (3), 2)
Section 6-1-2, (2), 1)
Section 6-1-2, (2), 3)
Section 6-2-1
Section, 6-2-2
Section 9-2

Section 9-3

Section, 9-4

Section 10-2, (3)
Section 10-3

Section 10-4

Section 10-5-2

Deletion of reset-on stop operation
Correction made to LSP/LSN signal stop
pattern selection in parameter No. 22
Correction made to description of encoder
Z-phase pulse functions and applications
Addition of source input interface
Addition of electromagnetic brake
connector

Change in P15R connection

Addition of VDD-COM connection
Deletion of reset signal ON/OFF

Change in connection diagram

Change in connector type

Change in UVW cable size

Deletion of text

Change in Note 1

Addition of electromagnetic brake
characteristics of HC-SF/HC-RF

Change in dynamic brake's brakable load
inertia moment ratio

Correction made to HC-SF graph

Addition of reduction gears for use with HC-
SF/HC-RF

Change in shaft end machining diagram for
HC-SF/HC-RF

Addition of HC-SF/HC-RF servo motors
with electromagnetic brakes

Nov.,1998

IB(NA)67286-D

Changes made to the instructions for compliance with the UL/C-UL Standard

Section 1-1, (2)
Section 1-1-2
Section 1-1-3
Section 3-1-3, (1), 4)

Section 3-1-3, (3), 1), a

Section 3-2-2
Section 3-2-3, (3)
Section 3-2-3, (5)
Ex-Section 3-2-4
Section 3-2-4
Section 6-2-2
Section 9-1, (2)
Section 9-2

Section 9-3

Section 10-5-2, (5)
Section 10-5-2, (7)

Deletion of model explanation

Addition of model makeup

Addition of combinations with servo motors
Addition of pulse train input
Reconsideration of rotation direction for
negative polarity in Table 3-4

Deletion of servo motor shape

Addition of HC-UF3000r/min series
Addition of HC-UF2000r/min series
Deletion of selection of the cable plug
Addition of connectors used for servo motor wiring
Deletion of fuse models

Addition of data for MR-J2-200C/350C
Addition of HC-SF81 to 301/HC-SF103 to
353/HC-UF72 to 202/HC-UF13 to 73
Addition of HC-SF81 to 301/HC-SF103 to
353/HC-UF72 to 202/HC-UF13 to 73
Addition of HC-SF81 to 301/HC-SF103 to 353
Addition of HC-UF series
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