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@® Safety Instructions @

(Always read these instructions before using the equipment.)

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

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

Indicates that incorrect handling may cause hazardous conditions,
AWARNING resulting in death or severe injury. : _

Indicates that incorrect handling may cause hazardous conditions,

ACAUTlON resulting in medium or slight injury to personnel or may cause physical
damage. .

Note that the CAUTION Ievel 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 done 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

In this Instruction Manual, instructions at a lower level thén the above, instructions for other
functions, and so on are classified into "NOTICE", "INFORMATION" and "MEMORANDUM",

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

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

MATION are other usages.

MEMO-
RANDUM

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

[ndicates information needed for use of this equipment.



1.

To prevent electric shock, note the following:

/N\ 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 serve 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 serve moter until they have been installed.
Otherwise, you may get an electric shock,

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

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

2. To prevent fire, note the following:

/\ CAUTION

Do not install the servo amplifier, setvo motor and regenerative break 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 break resistor is used, use an alarm signal to switch main power ofi.
Otherwise, a regenerative break transistor fault or the like may overheat the regenerative
break resistor, causing a fire. '

3. To prevent injury, note the follow

/N CAUTION

Only the voltage specified in the Installation Manual should be applied to sach 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 or close a parts (cable etc.)
to the servo amplifier heat sink, regenerative break resistor, servo motor, etc. Their
temperatures may be high and you may get burnt or a parts may dameged.




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 CAUTION

« Transport the products correctly according 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 Instruction Manual.
e 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.

¢ Do not drop or strike servo amplifier or servo motor. [solate from all impact loads.

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

. Conditions
Environment
Servo Amplifier Servo Motor
' ° 0 to +50 {non-freezin 0 to +40 {non-freezin
Ambient temperature [°C] ° (no szing) 40 ( ezing)
[°F] |32 to 122 (hon-freezing) 32 to 104 (non-freezing)
Ambient humidity 90%RH or less (non-condensing) 80%RH or less (non-condensing)
o -20 to +65 (non-freezin -15 to +70 (non-freezin
Storage temperature [*C] - ( 9) ( 9)
[°F] |-4to 149 (non-freezing) 5 to 158 (non-freezing)
Storage humidity 90%RH or less (non-condensing}
: Indoors {no direct sunlight
Ambience Free frcngn corrosive gag, fl)am mable gas, oil mist, dust and dirt.
Altitude . Max. 1000m (3280ft) above sea level
21 |5.9 orless X, Y:19.86
Vibration [m/s7] >3 or '
[ft/s®] [19.4 or less X, Y: 64

* 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 machine.
The encoder may become faulty.

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

+ When the equipment has been stored for an extended period of time, consult the service
center or service station.




(2) Wiring

/\ CAUTION

+  Wire the equipment correctly and securely. Otherwise, the servo motor may misoperate.

»* Do notinstall a power capacitor, surge absorber or radio noise filter (FR-BIF option} between
the servo motor and servo amplifier.

+» Connect the output terminals (U, V, W} correctly. Otherwise, the serve motor will operate
improperly.

» Do not connect AC power directly to the servo motor. Otherwise, a fault may occur.

+ 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

operate.
Serve amplifier _ Servo amplifier
56 HpP—— SG
Vo v+

0. — {

IALM ALM

(3) Test run adjustment

/\ CAUTION

» .. Before operation, check the parameter seftings. Improper settmgs may cause some ma-
chines to perform unexpected operation.

» The parameter settings must not be changed excessively. Operation will be insatiable.




(4) Usage

A\ 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.

(5) Corrective actions

/A 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 electromagnetic 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 open when

servo-on signal is off, when an Circuit must be
alarm (trouble) is present and when opened during
an electromagnetic brake signal. emergency stop signal.

Servo motor \
RA EMG

0 24VDC

Electromagnetic brake

* When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm
before restarting operation.
* When power is restored after an instantaneous power failure, keep away from the machine

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

/N CAUTION

» 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

/N CAUTION

+ Dispose of the product as general industrial waste.

(8) General instruction

+ Toillustrate details, the equipment in the diagrams of this Instruction Manual 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 Instruction Manual. :




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. [n 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
fundamental safety requirements and carry the GE marks {(CE marking). CE marking applies to
machines and equipment into which serve amplifiers have been installed,

M

(3)

2.
(1)

EMC directive

The EMC directive applies not to the servo units alone but to servo-incorporated machines and
equipment.This requires the EMC filters to be used with the servo-incorporated machines and
equipment to comply with the EMC directive. For specific EMC directive conforming methods,
refer to the EMC Installation Guidelines (iB(NA)}67310).

This servo is certified by TUV, third-party assessment organization, to comply with the EMC
directive in the conforming methods of the EMC Installation Guidelines.

Low voltage directive

The low voltage directive applies also to servo units alone. Hence, they are designed to comply
with the low voltage directive. _
This servo is certified by TUV, third-party assessment organization, to comply with the low
voltage directive. : '

Machine directive
Not being machines, the servo amplifiers need not comply with this directive.

PRECAUTIONS FOR COMPLIANCE

Servo amplifiers and servo motors used
Use the servo amplifier and servo motors which comply with the EN Standard-compliant model.

Servo amplifier :MR-C10A-UE io MR-C40A-UE
Servo motor He-Pa ] {produced in and after February, 2001)

(2)

Hc-PQ[]-UE

Configuration

Control box
Reinforced
insulating type

Reinforced ﬁgvvvgf’

msulafitlng No-fuse Magnetic supply
transformer o oker contactor semo
motor

Servo
NEB MC a;npiiﬁer @

(3) Environment

Operate the serve 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, carbon,
dust, dirt, etc. (1P54).



(4) Power supply
{a)Operate the servo amplifier to meet the requirements of the overvoltage category II 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.

{bYWhen supplying interface power from external use a 24VDC power supply which has been
insulation-reinforced in I/O.

{5} Grounding
(a)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.

{b)Do not connect two ground cables to the same protectlve earth (PE) terminal. Always connect
the cables to the terminals one-to-one.

D

@) ® o
. . PE terminals

PE terminals
(c)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.
(6) Wiring

(a)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.

4—— Crimping terminal
«— |Insulating tube

+—— Cable

(b)When the servo motor has a power supply lead, use a fixed terminal block to connect it with
the servo amplifier. Do not connect cables directly.

(ORY)
® ®

[ e ]

e

Terminal bldck



()

(9)

Auxiliary equipment and options
(a) The no-fuse breaker and magnetic contactor used should be the EN or IEC Standard- compll-
ant products of the models described in Section 13.2.2.

(b)The sizes of the cables described in Section 13.2.1 meet the following requirements. To meet
the other requirements, follow Table 5 and Appendix C in EN60204-1.
» Ambient temperature: 40 (104) [°C (°F)]
» Sheath: PVC (polyvinyl chloride)
» Installed on wall surface or open table tray

(c) Use the EMC filter for noise reduction. The radio noise filter (FR-BIF) is not required.

Servo motor
For the outline dimension drawing, connector signal arrangement and encode cable, contact
Mitsubishi. :

Performing EMC tests

When EMC tests are run on a machine/device into which the servo amplifer 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 EMGC Installation
Guidelines(IB(NA)67310).



CONFORMANCE WITH UL/C- UL STANDARD

(1)

Servo amplifiers and servo motors used
Use the servo ampllflers and servo motors wh:ch comply with the UL/C-UL Standard- -compliant
‘model.

Servo amplifier :MR-C10A-UL to MR-C40A-UL
Servo motor ‘HC-PQ |:| (produced in and after February, 2001)

(2)

(3)

(4)

He-Pa[]-UE

Installation
Install a fan of 100CFM air flow 10.16 cm (4 in) above the servo amplifier or provide cooling of
at least equivalent capability.

Short circuit rating

The servo amplifier conforms to the circuit whose peak current is limited 1o 5000A or less, Having
been subjected to the short-circuit tests of the UL in the alternating-current circuit, the servo
amplifier conforms to the above circuit.

Motor flange
Mount the servo motor on the flange which has the following size or provides an equivalent or
higher heat dissipation effect.

Flange Size [mm] Motor (HC-PQ series)
150 x 150 x 6 033-053-13
250 x 250 x 6 23
250 x 250 x 12 43

Capacitor discharge time
The capaciter discharge time 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-C10A(1) » 20A(1)
MR-C40A 2
<<About the manuals>>
Relevant manuals
Manual name Manual No.

MELSERVO-C Series MR-C[_:_IA Installation Guide
(Packed with the serve amplifier)

EMC Installation Guidelines IB(NA)BT7310

IB{NA)67279

—10-—
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CHAPTER 1
INTRODUCTION

This chapter provides basic information needed to use this servo.

1 -1 Model Definition
1 -2 Parts Identification and Application
1-2-1 Servo amplifier
1-2-2 Servo motor
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1. INTRODUCTION

1-1 Model Definition

(1) Servo amplifier

MF{-Cl;-IAl_:l

T T . .
Series Symbol CO!'I'ISF;[aI:Ef;?dWIth
Nohe Standard model
{In Japan)
UE EN Standard, UL/C-
UL Standard
Symbol Power supply
None [Single-phass 200V
{Note) 1 |Single-phase 100V
Note: Unavailable for MR-C40A.
Symbol | Applicable serve motor

10 HC-PQ033/053/13

20 HC-PQ23

40 HC-PQ43

(2) Servo motor

He-pal |[3

— T T T

Series

|

?

Name plate

Serial number
Rated output current

Applicable power supply
Capacity

Model

Name plate

MR-C10A-UE
00

Serial number
Rated output current
Applicabfe power supply
— Capacity

Model

Symbol Compliance with Standard
None (Note) Standard model
(EN-UL/G-UL Standard) Date of manufacture
-UE EN-UL/C-UL Standard — . Serial number
Note: The standard model produced in and Model
after February, 2001 complies with
the EM-UL/C-UL Standard. Name plate
None jStraight shaft AC SERVO MOTOR
K |With key {200W or mors) _ HC-PQ053
D D cut le— SERIAL
L L cut {(200W of more) DATE
Symbol {Note) Reducticn gear ) el . bl
None [Without
G For general industrial
Reted speed machines
(3000r/min) G2 |For high precision
Note: HC-PQ033 with reduction gear

is not available.

Symbo! | Electromagnetic brake
None [Without
Symbol | Ratad output [W] B With
03 30 )
05 50
1 100
2 200
4 400




1. INTRODUCTION

1 -2 Parts Identification and Application

1-2-1 Servo amplifier

Name/Application

Refer To

Main circuit terminal block (TE)

Used to connect the power supply,
serva motor, regenerative brake option
and ground.

Section 3—-1-1

Display

The three-digit, seven-segment LED
shows the servo status and alarm num-
ber.

Section2-3

Operation section

Used to perform status display, diagnos-
tic, alarm and parameter setting opera-
tions.

MODE
@ Used to change the mode.

upP

@ Used to change the display or
DOWN |data in each mode.

®

SET
@ Used to set parameter data.

Section2-3

Protective earth (PE) terminals
{EN Standard-, UL/C-UL Standard-
compliant models)

When using the EN

Section1-3-2
EMC

Standard-, UL/C-UL
X X Standard-compliant |[INSTALLATION
o models, use these |GUIDELINES
— terminals for IB {(NA) 67310
grounding.
Name plate Section 1 -1

I/O signal connector (CN1)
Used to connect digital 1/O signals such
as servo-on and trouble,

Section3-1-2

Plug after peeling off the CAUTION seal.
RS232C option unit connector (CN3)

Section3-1-2
Section6-1-4

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

Section 3~1-=2

Note: Provided for EN Standard-, UL/C-UL Standard-compliant

models and unavailable for standard models,
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U S em——

1-2—~2 Servo motor

Name/Application Refer To

Encoder cable Section 3-2

Encoder Sectlon 3 -2
Section 10 —1

Power cable

s Power lead (U, V, W}

* Ground lead Section 3 -2

* Electromagnetic brake lead

(For the motor with electromagnetic brake)
Servo motor shaft Section 4 —2 (4)
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1-3 Basic Configuration

1-3-1 Standard models

Single-phase AGC power supply
MR-COA : 200 to 230, 50/60Hz
MR-CLIA1: 100 te 120, 50/60Hz

Power factor.

Options, Auxiliary Equipment

Refer To

No-fuse breaker

Section 6 -2 -1

Magnetic contactor

Section 8 -2-—1

Radio noise filter

Section 6 — 2 — 6(5)

Regenerative brake option

Section6-1-—1

Wires

Section6~2 -1

Power factor improving reactor

Section6-2-3

e La[s ee]s | T

o

O|0|0|0|0|0 |0
0

improving
reactor
(FR-BAL) p——|
e e
U
Radio noise: Regenerative
filter brake option

* Servo motor

/
O

O

Positioning
unit

Operation panel

O

—_——
———




1. INTRODUCTION

1-3-2 EN Standard-, UL/C-UL Standard-compliant models

Single-phase AC power supply
MR-COA : 200 to 230, 50/60Hz
M_F{~CI:IA1: 100 to 120, 50/60Hz

{Note 1) _
No-fuse breaker (NFB) or fusea

{Note 1)

Magnetic contactor (MC})

(Nots 2)

EMC filter

Pawer factor

improving reactor
(FR-BAL)

MEMO-
RANDUM

For full information, refer to the
EMC INSTALLATICN GUIDELINES
(IB(NAYB7310).

s ]

&ﬂ

Regenerative brake option

olfel{ellel el e} o) m

Servo amplifier
MR-COA({1)-UE

-.'u‘
e ]
-

Positioning
unit

Protective earth

Qperation panel

-O-

————

— e

Sarve motor Note: 1. Use the model which conforms to the corresponding standard.

HC-PQDO-VE

2. Refer to the EMC INSTALLATION GUIDELINES (IB(NA)67310).

When the model complies with the UL/C-UL Standard, the
standard line noise filter may be used.



CHAPTER 2
OPERATION

This chapter gives basic connection examples and operation procedure.

2 —1 Standard Connection Examples

2—-1-1 Connection with the FX-1GM

2 ~1-2 Connection with the FX-1GP

2~-1-3 Connection with the FX-20GM or E-20GM

2-1-4 Connection with the AD75P O or A1SD75P
2 -2 Operation '
| 2 -2-1 Pre-operation checks

2—-2-2 Operation procedure

2-2-3 Troubleshooting at start-up

2-2~-4 Détermining the cause of a position offset
2 — 3 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
INTRODUCTION . CHAPTER 1
aRERATION |
WIRING N CHAPTER 3
INSTALLATION |CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7
TROUBLESHOOTING . CHAPTER 8
CHARACTERI_STICS - | CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12
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2. OPERATION

2 -1 Standard Connection Examples

/N CAUTION Always follow the wiring instructions in Chapter 3.

2—-1-1 Connection with the FX-1GM

Configure a sequence which switches | Regenerative
A CAUTION off the MC at occurrence of an alarm. b:fl(-e optian (Optional)
NFB * MC l Servo motor
Power supply — &8 | o 1 -~ u JUU (rerj‘) HC-PQ
MR-CJA : Single-phase 200VAC Servo amplifier [V _V (white) M
MR-C[JA1: Single-phase 100VAC >L21V1R-C‘v OA(1) W W (black)
== _E (green)
Sorirel 2m {6.5ft) or less (Note 1) T_L. 'li -
ontroller PRI | Fo —— I P—
FX-1GM (Note g} = ; 24VDGC ZEH 5
SVRDY O & e CN1|inoteas) . N e P e S - RN . 3
Comt AN v24 | 20 CNZjiNote 3.;‘:)“: ------ ;—\EMGCnntacts must be open (Note 8}
I HE 19 | P5 4 Fl when servo is off or TN
SVEND . ey PF | 3 711 whenanalarm
O ~ A T & 11 §LG 7 E E (trouble)lls present.
P50 R R AW a 20 | PS Fr—r 4 7 |P5 || TIPS
TN £ 2] —— 8 [LG i B {LG s
COMS . B $6 112 AN g
CR L TR 13 g T M 1M1 1 MR S
7 et w15 6 | M0 H——f AW 4 [
CoMa P I 15 MDA 1 T i 5 [MORJ 5 |MOR
TP E i ‘v E E AS6[5 R Plate] SD u..)"(‘h;gt;-;)*t'_/ 9 |SHD ‘ 9 [SHD- \__/
I 56 _” ——!.—24\'DC :\_z:__:"_lt_‘.é‘* Ney 7 Securely nonnecttl&e
O 5y ’ 5 [11 s g,
al 24V0C 4 ; V24| 20
supply ~ —F—— NS 12
_ Serve-on e— 5 o—{ 50N} 17 —g‘W\/—"
Forward rotation stroke end lr-'-'_---";'"o—o"" LSP{ 15 "%WV"‘"
(Note T)Reverse rotation stroke end fe-d-ccccecana a.o---dL8H[ 14 _w_ . v+
(Note 6) Troubte Note2 1ZM| 2
£
' ' | 10m (32ft) or less ' o
Note 1. For the EN Standard model, always connect the rotective earth (PE
y P
: terminal (marked of the servo amplifier to the protective earth (PE
RNING P
of the control box to prevent an electric shock.
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
A CAUTION fier will fail and will not output the connect signals, disabling the emer-
gency stop and other protective circuits.
NOTICE Note 3. CN1 and CN2 have the same shape. Wrong connection of the con-
nectors wili cause a failure.
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2. OPERATION

Note 4. This wiring applies to the standard cable of less than 10m (32 ft).

5. The pins with the same signal nhame are connected together in the servo
amplifier.

6. The trouble (ALM) signal conducts current when there is no alarm, i.e. in
the normal state.

MEMO- When this signal is switched off (at occurrence of an alarm), the output
RANDUM of the controller must be stopped by the sequence program.

7. Since the LSP and LSN signals have been automatically switched on
internally before shipment, set [J0[C] in parameter No. 6 to make the
function valid.

8. For the servo motor with electromagnetic brake.

9, After méking sure that the serve is without fault (ALM signal is on),

"~ configure a sequence which switches on the relay SVRDY..




2. OPERATION

2-~1-2 Connection with the FX-1GP

/\ CAUTION

Configure a sequence which switches
off the MC at occurrence of an alarm.

NFBs’ MC

Regenerative
brake option {Optionai)
riooh
[
' 1}

U (red}

Servo motor

Pawer supply 1 . O HC-PQ
MR-CLIA : Single-phase 200VAC Servo amplifier —cV {white) oM
MR-C[JA1: Single-phase 100VAC W (black}
:E {green)
2m (8.5ft) or less {Note 1) -
Controller 0 Tt 'll'ézv,j‘c'"%gi """"" Ml
FX-1GP ) ' B2 ;
s e CN1 inote 3.5) CN2liNoteas; 7" %}sﬂ"& """""" q Note s~
PGO- 1 | op | 4 PEa AbAbALl EL 'Contacts must be open
T HE £ 19 { P8 f', 1 when servo is off or N
PGD+ T —t V24| 20 ? 1 v when an alarm
- ‘4, [ 11 1L6 HE {trouble) is present.
COM! - ot 5612 |5 s6 A
R Py 3 T3 20 {P5 T+ T [P 7[5
= N PPS@"’ 12| L6 —T—J+— 8 |G| 8 |L6 5
I 1 7 MR H———— T [W [ 1 |m g
COMD A S6 |5 b 17 |MRR H— 2 |MRR]] 2 {MRR c
T 1 ? 6 W H——t T || 2w -
RP i i P17 H Pt
AR (?Pc:g 16 [WDR-+———— & [MDR|| 5 INDR
(O Y AR Piate| 5D J‘(N";t'e'a;t.:/ g SHD | § {SHD \__/
l VH V241 20 Securely connect the
Serva-on 8 o——{SON] 17 g el tothe groun
(Note 7} Forward rotation stroke and ¢ ====== Q== ===~ LSF1 15 ngv—o
: Reverse rotaticn stroke end #====-== QO ---ve-d LSN|[ 14 —w—‘
Vi1 -
(Neote 8) Trouble t @(Note‘IZ) /] AW 2 + 1_ P
Positioning finished $—-¢ —R)— +—1PE| 3 &
24YDC, 0,2A or more 6|12
24VDC 4+ 4 V24| 20
Sopply 7S5 |12
=
. < 10m {32ft) or less
Note 1. For the EN Standard model, always connect the protective earth (PE)
terminal (marked of the servo amplifier to the protective earth (PE
WARNING P p
of the control box to prevent an electric shock.
P
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
/N CAUTION fier will fail and will not output the connect signals, disabling the emer-
gency stop and other protective circuits.
NOTICE Note 3. CN1 and CN2 have the same shape. Wrong connection of the con-
nectors will cause a failure.

24




2. OPERATION

Note 4. This wiring applies to the standard cable of less than 10m (32 ft).
5. The pins with the same signal name are connected together in the servo
amplifier.
6. The trouble (ALM) s_iQnaI conducts current when there is no alarm, i.e. in
MEMO- the normal state.
RANDUM When this signal is switched off (at occurrence of an alarm), the output
of the controller must be stopped by the sequence program.
7. Since the LSP and LSN signals have been automatically switched on
internally before shipment, set (00O in parameter No. 6 to make the

function valid.

8. For the servo motor with electromagnetic brake.




2. OPERATION

2 -1-3 Connection with the FX-20GM or E-20GM

/\ CAUTION

Configure a sequence which switches
off the MC at occurrence of an alarm.

NFB Y me

Regenerative
frake option (Optienal)
:‘u:::"

Servo motor

¢ P iU U (red)
Power supply . . O HC-PQ
MR-C A : Single-phase 200VAC Liservo amplifier {y "V (white) o
%R-CJA1: Single-phase 100VAG MR-C A1) "W (black)
E (green)
Contron L 2m (6.5f)orkess | (Netef]=lr 1[___; ; __________ [ e
F)cé?ZrDaG:IIr —L—‘g"isz"is (Note 9) = E- 24VDC Zm 1;
E-20GM SVROY |1 |1 |6 o - CN1 (Mote 3,5) Ltocaanas -c):[‘.o--o_b--c)-Eg ------------------ 4
/b2 2— || | | \—{v2a| 20 CNJNOIe 8L - EMG Contacts must s apenf (2
SVEND [11]11 4. 3 19 [P5 H—f—H1!  shenmnsiwm o | [ )
CoMz/Bl12|12 [ ; & 11| LG y E i troublie) is present.
Cowa/B[14]14 2N 1 3%e 20 [P e T 7]
PGO_|13)13 ;E::IE 1, AF 2|88 8116 5
VoA 7 [WR = L 1 | MR 3
ST 2 1 T w 17 [WRR L7 7 |WRR e =
CLR {31}3 i T /; 18 5 (w0 o ‘s o 7 7w ul
U IR 3 T 1)
HEE | H 3 R e’
IOEN < 5 Plate] SD [ seéironel] 9 [IERED \__/
] S6 | '=_£' l RP_i16 IBJI b ; ,:’I : ,I 7 Sacurely copnect the
J | 24vDc, 024 or more Py T e T the canmsetor
< 24VDC o |14 20
power 12
supply g
Servo-an o 17 _W'
(Note 7) Forward rotation stroke end 8 ------C_Om======-~1 15 ‘?WI—T
ole [l
Reverse rotation stroke end  +d=--- -o_..o--m;-t-;-ﬁ- 124 ‘w—‘ v+
{Note 8) Trouble —ﬁ
56
| 10m (32ft) or less
Note 1. For the EN Standard model, always connect the protective earth (PE)
@ WARNING terminal (marked @ )} of the servo amplifier to the protective earih (PE)
of the control box to prevent an electric shock.
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
P
/N CAUTION fier will fail and will not output the connect sighals, disabling the emer-
gency stop and other protective circuits.
NOTICE Note 3. CN1 and GN2 have the same shape. Wrong connection of the con-
nectors will cause a failure.
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2. OPERATION

Note 4. This wiring applies to the standard cable of less than 10m {32 fi).

5, The pins with the same signal name are connected together in the servo
amplifier.
6. The trouble (ALM) signal conducts current when there is no alarm, i.e.
in the normal state.
MEMO- When this signal is switched off (at occurrence of an alarm), the output

RANDUM of the controller must be stopped by the sequence program.

7. Sincé the LSP and LSN signals have been automatically switched on
internally before shipment, set JO in parameter No. 6 to make the
function valid.

8. For the servo motor with electromagnetic brake. _

9. After making sure that the servo is without fault (ALM signal is on),

configure a sequence which switches on the relay SVRDY.
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2-1-4 Connection with the AD75P O or A1SD75P 0

A CAUTION

Configure a sequence which switches

off the MC at occurrence of an alarm.

NFB Y Me

Regenerative
brake option (Optional}

Pawer supply —_—3 | b—0 L1 c P U nU (red) Sm:co.t;é
MR-CLJA : Single-phase 200VAC Servo amplifier [V V {white) o
MR-C[JA1: single-phase 100VAC L2MR-C QA W "W (black)
: . "E (green)
- 2m (6.5ft) or less (Note 1} ] e e L.
| L Hsves g
(aiso7sPE CN1 , P S P .Y S ;
- A3 T a (Ngteaa CN2(Nme3'?1..,‘.------;-.,EMGContacts must be open| Vo1 8)
z IS I %"”] 19 | P5 when serve is off or N
§ [MsEr| 21—+ PG | 10 when an alarm
. o TR AR T 11 LG y. (tfrouble) is present.
s | 83 N 2! 20 [P5 b —t—f+re T [P5|[ 7 |P5
R R e L A B 12 (16 1 L8 {6 ][ 8 |16 .
S | o« [CLEAR| 5 |——-T—— CR 13 g A 2
5 | £2 oo 28— 56 [12 LN e gy ALY BURL S
w | 5e T K 17 [MRR H——— 2 |WRR|[ 2 [MRR c
LR e R R § [ W H——f 4 (W[4 |w
o I ] 1 1 )
§8LIS )8 o3 | s RH— 5 |WOR|| 5 |WOR
LG s s ey LA prate] 5D Joeésoo--e2 8 [SW0)| 9 5] | \_J
5 % (PGOCON| 25 ——g oP| 4 _pﬁ a {Note 4) [
I‘Gz READY | 7 Sores RADY e:m:mmr" S0 11 sa Secu‘;ely&onnemge
2= : i un
g: EEg :; e 2 :n%,:%m SON ) 17 _w_" ;lhal':el ir}?the?:g;?'lecior.
5;' aF Himit wais"“ "(r"q"“n —?quf—q
z: ALS 13 T:’"ﬂ“m"iuw :} Revarse rotati LSP 15
&2 {ST0P |14 gy ke s
25 (06 |15 b oot | YT v
2 5 [STRT | 16 |—o 6" @ AH| 2 S
ZE [ (oM |35 ] o, V24 20 F
COM {36 |-
[Fe]ie] 56
24VDC, G.2A or more
24VDC
- DOWS.I'
Note 1. For the EN Standard model, always connect the protective earth (PE)
@ WARNING terminal (marked @ ) of the servo amplifier to the proteciive earth (PE)
of the control box to prevent an electric shock.
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
: P
A CAUTION fier will fail and will not output the connect signals, disabling the emer-
gency stop and other protective circuits.
NOTICE Note 3. CN1 and CN2 have the same shape. Wrong connection of the con-
nectors will cause a failure.
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2. OPERATION

Note 4. This wiring applies to the standard cable of less than 10m {32 ft).
5. The pins with the same signal name are connected together in the servo
amplifier.
6. The trouble (ALM) signal conducts current when there is no alarm, i.e. in
the normal state.
When this signal is switched off (at occurrence of an alarm), the output

MEMO- of the controller rhus’( be stopped by the sequence program.

RANDUM 7. Since the LSP and LSN signals have been automatically switched on in-
ternally before shipment, set 100 in parameter No. 6 to make the func-
tion valid.

8. For the servo motor with electromagnetic brake.
9. After making sure that the servo is without fault (ALM signal is on), con-
figure a sequence which switches on the relay RDY. _
10. The upper limit signal (FLS) and lower limit signal (RLS) of the AD75P/
A18D75P are used for the zeroing retry function. Set them on the inside

of the forward/reverse rotation stroke end of the servo amplifire.




2. OPERATION
2 -2 Operation

2-2-1 Pre-operation checks

Before starting operation, check the following:

(1) Wiring '

1) A correct power supply is connected to the
power input terminais (L1, L2) of the servo am-
pliier. |

2) The servo motor power supply terminals (U, V,

W) of the servo amplifier match in phase with £ . .07

50/60Hz
ot

100 to 120V

50/60HZ

the power input terminals (U, V, W) of the servo
motor.

3) The servo amplifier and servo motor are grounded

" securely.
4) The servo motor power supply terminals (U, V,

W) of the servo amplifier are not connected to

the power input terminals (L1, L2).
5) When using the regenerative brake option, dis-

connect the lead across D-P of the main circuit

terminal block. Also, twisted cables should be

used for the wiring of the regenerative brake op-

Servo amplifier

tion.
6) When stroke end limit switches are used, the

signals across LSP-SG and LSN-SG of CN1 are Servo amplifier
on during operation. CN1

7) 24VDC or higher voltages are not applied to the sD
pins of connector CN1. G

8) SD and SG of connector CN1 are not connected.

9) The wiring cables are free from excessive force.
{2) Environment
Ensure that signal and power cables are not shorted by wire offcuts, metallic clust, etc.
(3) Machine
1) Ensure that all motor mounting screws and shaft-to-machine connections are tightened se-
curely.

2) Ensure that servo motor and machine are clear to operate.



2. OPERATION

2-2-2 Operation procedure

/N WARNING Do not operate the switches with wet hands. You may get electric shock.

1. Before starting operation, check the parameters. Some machines may perform
. unexpected operation. :

2. During power-on or soon after power-off, do not touch the servo amplifier

heat sink, regenerative brake resistor, servo motor, atc. as they may be
/N\ CAUTION extremely hot! You may get burnt.

3. The specified combination of servo amplifier and servo motor must only be
set. Otherwise, a fire may occur.

4. Do not plug or unplug the connectors {(CN1, CN2) with power on. The

amplifier or the equipment connected with the amplifier may falil.

Disconnect the servo motor from the machine, make sure that they operate properly. Then, connect

the servo motor to the machine.

Power on 1) Switch on the servo-on signal (SON).

2) When power (NFB) is switched on, the
display shows CL (lower 3 digits of the

cumulative feedback pulses)

Input signal check Using the external I/O display, check the digital I/O signal on/off
states to see if operation can be performed. Make sure that the stroke
end {LSP, LSN) signals are on.
(Refer to Section2-3-3 (1))

Test operation In the test operation mode, make sure that the servo motor operates.
(Refer to Section2-3-3 (3).)

211



2, OPERATION

Servo on When the servo-on signal (SCN) is sWitched on, the serve motor is

‘ready to operate and the servo motor shaft is locked. (Servo lock
state)
If the shaft is not servo-locked, the servo-on signal is not on. Check

the-external sequence up to the diagnostic display.

Confirmation method

Power on

]_ i MODE
L Press @ once. -

Switch SON on.

i
When SON is switched on,
this display is shown.

Command pulse train input | « When a pulse train is input from the

positioning unit, the servo motor starts

rotating. First, run the motor at low

speed and check the rotation direction,

Forward
rotation

pected, recheck the input signals. CcwW

etc. If the motor does not run as ex-

« On the status display, check the servo
motor speed, command pulse frequen- ) Reverse rotation CW
cy, load factors, etc.

¢ When machine operation check is over, confirm automatic operation
with the positioning unit program.

« This servo amplifier contains the real-time auto tuning function un-
der model adaptive control. Generally, therefore, gain adjustment is
not needed, and starting servo operation automatically makes gain
adjustment. Depending on the rigidity of the machine, however, re-

sponse setting can be adjusted to provide the optimum tuning for

the machine by changing the parameter No. 1 setting.
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2. OPERATION

|

Stop Operation is interrupted and stopped by:

1) Servooff ........... The base circuit is shut off and the servo motor
coasts to a stop.

2} Stroke end off ....The servo motor comes to a sudden stop and
is servo-locked, The servo motor is allowed to

run in the opposite direction. (Set in parameter

No. 8.)
3) Alarm c.oveeenn, When an alarm occurs, the base circuit is shut
off. '
MEMO- A sudd indi hat is made with the droop pul d
R_ANDUM sudden stop indicales that a stop is made with the droop pulses erased.
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2. OPERATION

2—-2-3 Troubleshooting at start-up

/N CAUTION

will be instable.

Never adjust and change the parameter setlings extremely. Otherwise, operation

The following table lists faults that may occur in each step in the servo start-up sequence, and their

check points and assumed causes. If an alarm occurs, refer to Chapter 8 and take the appropriate ac-

tion.
No. | Start-Up Sequence Fault Check Point Assumed Cause Refer To
1 |Power on s The LED is not lit. Not improved when thele Power supply voltage faulty.
+ The LED flickers. connectors CN1 and CN21s servo amplifier failure
are disconnected.
Improved when the con-{Short circuit in the power sup-
nector CN1 is discon-{ply of the CN1 cable wiring
nected.
Improved when the con-|1) Short circuit in the power
nector CN2 is discon- supply of the encoder ca-
nected, ble wiring
2} Encoder failure
An alarm occurs. Refer to Chapter 8 "TROUBLESHOOTING" and remove Chapter 8
the cause.
2 |Servo-on signal is|An alarm oceurs. Refer to Chapter 8 "TROUBLESHOOTING" and remove Chapter 8
switched on. the causse.
Servo is not locked. Confirm the external 1/0|1) The servo ON signal is not| Section2 -3 -
(The servo motor shaft|signal display. _input. (Wiring error) 3 (1)
is free.) 2) V24 or V5 is not supplied
with DG power.
3 {Position command is{The serve motor does|Confirm the cumulative|1) Wiring errar Section2 -3 -
input {test run) not rotate. command pulses. 3(3)
(a) For the open collector
pulse train input, OPC
is not supplied with
24VDC,
(b) LSP or LSN and 8G
are not connected.
2) Pulse is not input.
4 |Gain adjustment Rotation ripples are|Make gain adjustment in|Gain adjustment fault Saction 5 - 1
{speed fluctuation is)|the following procedure:
large at low speed. 1) Increase the response
setting of auto tuning.
2) Repeat acceleration/
deceleration three or
four times to complete
auto tuning.
Due to large load iner-|Make gain adjustment in|Gain adjustment fault Section 5 -1
tia, the servo motor vi-[the following procedure:
brates side to side. If operation can be
performed safely, re-
peat acceleration/de-
celeration three or four
fimes to complete auto
funing.
5 |[Cyclic operation A position offset oc-|Confirm the controllers|Pulse mis-count due to noise,|Section 2 -2 - 4
curs. output counter, cumula-|ete.
{Position servo) tive command puises, cu-
mulative feedback pulses
and actual servo motor
position.
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2 -2 -4 Determining the cause of a position offset

Positioning unit Servo amplifier
(a) SOUJgt“;rP“'Se Electronic gear (Parameters No. 2, 3) Machine
Serve motor
P CMX
cbv (d) Machine stop
position M
. <
(A) {b) Cumuiative
command (B)
pulses
(D) Servo-on (SON),
stroke end (LSP, LSN) input . c
T
- S
Enceder
{c} Cumulative feedback
pulses .

In the ahove diagram, the {a) output pulse counter, (b) cumulative command pulses (PL, PH) display,
(c) cumulative feedback pulses (CL, CH} display, and (d) machine stop position represent points to be
‘checked when a position offset occurs.

Also, (A), (B), (C) and (D) indicale places where position offset méy occur. For example, (A) indicates
the wiring between the positioning unit and servo amplifier where noise may be picked up. The noise

may cause the mis-count of pulses.

In a normal operation without a position offset, the following relationships are established and main-
{ained:
1) Q = P {output pulse counter value of the positioning unit

= servo amplifier's cumulative command pulses)

_CMX (ParameterNo. 2)
CDV (ParameterNo.3)

2) P =C (cumulative command pulses x electronic gear ratio

= cumulative feedback pulses)

3} C-A =M (cumulative feedback pulses x travel per pulse = machine position)

When a position offset occurs, check the following situations:
1) WhenQ =P - .
Noise picked up by the pulse train signal wiring between the positioning unit and servo ampli-
fier may have caused a pulse count error. (Factor (A))

2) When P -g—gz/{;kc |
The servo-on (SON) signal or forward/reverse run stroke end (LSP, LSN) signal may have
switched off during operation, or the clear (CR) signal switched on. (Factor {D})

3) WhenC-A #M
Noise picked up by the encoder cable may have caused a count error, or mechanical slip may

have occurred between the servo motor and machine.
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2 -3 Display and Operation
2-3-1 Display flowchart

Use the display (3-digit, 7-segment LED) on the front panel of the servo amplifier for status display,

parameter setting, setc. Use the display to set the parameters before operation, diagnose an alarm,

confirm external sequences, or confirm the operation status.

MODE  UP
Press the (® |,

DOWN

symbol for the cumulative feedback pulses (lower 3 digits) CL is displayed.

To refer to or set the expansion parameters and application parameters, make them valid using pa-

rameter No. 12 (parameter write disable).

MODE button
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Status dtsplay)—-( Diagnosis }——( Alarm )————638!0 parameter parameter parameter
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Usually, these parameters are not
used. To use them, make them
valid using parameter No. 12.

NOTICE

@ or @ button once to move to the next screen. When power is switched oh, the
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2—-3-2 Status display
The servo status durmg operation is shown on the 3- dlglt 7-segment LED display.

UP  DOWN
Press the ® O @ 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.

Display

Name Symbol Range Unit Description
Cumulative feedback After operation has been made ready, the travel distance of the
pulses CL serve motor is counted and displayed.
{Lower 3 digits) -999999 When 999999 is exceeded, the value begins with zero.
to Pulse SET
Cumulative feedback 999999 Press the (8 button to reset the display value to zero, When the
pulses CH seivo moter is rotating in the reverse direction, the decimal points in
{Upper 3 digits} all digits are lit.
The servo motor speed is displayed.
When the servo motor is rotating in the reverse direction, the deci-
-540 mal points in all digits ars lit.
Servo motor speed r to x10r/min | The r/min value rounded off is displayed.
540 (The display data is updated every 0.3s.)
SET
Hold down the @ button to display the value in r/min,
Droop pulses The number of droop pulses in the deviation counter is displayed.
{Lower 3 digits) EL 999999 When +999999 is exceeded, the value begins with zero.
to Pulse When ?ha servo rpqtor is r.otating in the reverse direction, the deci-
Droop pulses 999999 mal points in all digits are lit.
(Upper 3 digits) EH The displayed number of pulses is not yet multiplied by the
electronic gear value,
Gumulative The position command input pulses are counted and displayed.
command pulses PL As this value is displayed before it is multiplied by the electronic
(Lower 3 digits) -999989 lgsar (CMX/CDVY}, it may not match the cumulative feadback pulses.
to Pulse SET
Cumulative 999989 Press the (@ button to reset the display value to zero.
command pulses PH When the servo motor is rotating in the reverse direction, the decl-
(Upper 3 digits) mal points in all digits are lit.
The frequency of the position command input pulses is displayed in
kpps which is represented by the decimal point. This value is dis-
-200 played before it is multiplied by the electronic gear (CMX/CDV).
?ommand pulse n te kpps |When the servo motor is rotating in the reverse direction, the deci-
requency 200 mal points in all digits are lit.
SET
Hold down the ® button to display the value in G.1kpps.
The ratio of regenerative power to permissible regenerative power is
Regenerative load L 0 to 100 o displayed in %.
ratio As the permissible regenearative power depends on whether there is
the regenerative brake option or not, set parameter No. 0 correctly.
The continucus effective load torque is displayed.
Effective load ratio J 0 to 300 % When rated torque is generated, this value is 100%.
The display data is updated every 910.1 ms.
The maximum ftorque generated during acceleration/deceleration,
etc. is displayed.
Peak load ratio b 0 to 400 Yo When rated torqus is generated, this value is 100%.
The peak torque for the past 4 seconds is displayed.
The display data is updated every 910.1ms.
The estimated ratio of the load inertia to the inertia of the servo mo-
Load inertia ratio JL 0to 100 | Times ({tor shaftis displayed.

The display daia is updated every 60ms.
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2-3 -3 Diagnostic mode

Namme

Display

Description

Sequence

Not ready.
Indicates that the unit is being initialized or an alarm has oc-
curred.

Ready.
Indicates that the servo was switched on after completion of ini-
tialization and the unit is ready to operate.

External /O signal display

Indicates the on/off states of the ex-
ternal 1/O signals.
The upper segments correspond to

LSN LSP CR SON

N AN
N ) N N /4 AN
Input
signals Lit: ON
< >

the input signals and the lower seg-
ments to the output signhals.

Extinguished: OFF

< > K >,

Output Refer to (1) in this section. The /O

signals signals can be changed using para-
\\ N AN // meters No. 20 and 21.

The ALM signal is ON when there is
no alarm.
Refer to Section 5~ 2 -2,

Output signal forced output

The digital output signal can be forcibly switched on/off. For
more information, refer to (2} in this section.

Test operation mode

The servo motor can be operated without pulse train input. Dur-
ing test operation, speed control servo is provided. ’
The status display values of the droop pulses, cumulative com-
mand pulses and command pulse frequency do not change.

For details, refer to {3} in this section.

Software version

Indicates the version of the software.
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(1) External I/O signal display

MEMO- , _ : e .
RANDUM This function is available for the servo amplifier with software version A2 or Iate.r.

The on/off states of the digital I/O signals connected to the servo amplifier can be confirmed. in
addition, the 1/O signals displayed for parameters No. 20 and 21 can be changed. Refer to Sec-
tion5-2-2.
1) Operation

Display screen after power-on is shown.

MODE

L Press (@ once.
J b

4
U' up

Press (@ once.
4k

(|
P

' ..... External 1/0 signarl display screen

I

2) Display definition
LSN LSP CR

/
| / 7
Input l-— SON
signals - Lit: ON
N -
output Not lit: OFF
signals — PF
N / ‘ X
A X

op ALM
The 7-segment LED shown above indicates on/off.

Each segment at top indicates the input signal and each segment at bottom indicates the output

signal.

Symbol Signal
S50ON Seryo-on
LSP Forward rotation stroke end
LSN Reverse rotation stroke end
CR Clear
ALM Trouble (ON in normal state)
PF Positioning finished
QP Encoder Z-phase pulse
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(2) Output signal forced output

MEMO-

RANDUM This function is available for the servo amplifier with software version A2 or later.

Thse output signal can be forcibly switched onfoff independently of the servo status. This opera-
tion is used 1o check output signal wiring.

Display screen after power-on is shown.

'- .'- MODE

gl Press (@ once.

R
) ()
yp .
_@ Press @ twice.

[
Ri=I=lx

SET
L Press (@ for more than 2s.
R Switch on/off the signal below the lit segment.

D G D [] ] ' }--:: ....... Indicates the on/off of the output signal. The correspon-
I__D:i] [j:[] J:ﬂ\ :| dences between segments and signals are as in the output
'—dop ‘ I_ﬁ signals of the external I/O signal display.

ALM
PF (Lit: ON, Not lit: OFF)
MODE

Press (@ once.

[
I
I

........ The segment above ALM is lit.

Na—
N
N—

UP
Press (® once.

(5

........ ALM is switched on.
(ALM-SG conducts.)

DOWN
Press (@ once..

J
B
m(

=

........ ALM is switched off.

—
D.[]D
Ne—c—
D[]S\
Nu— /7
)

SET _
Press ® for more than 2s.

L]
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(3} Test operation mode

The test operation mode is designed for servo operation confirmation and not for
/N CAUTION machine operation confirmation. Do not use this mode with the machine. Always
use it with the servo motor #lone.

Jog operation can be performed without a pulse train input command unit.

1} Mode switching
Display screen after power-on is shown.

MODE
L Press (@ once.

T oyp
Press (@ three times.

=
S 15
A

SET '
Press (@) for more than 2s.

........ When this screen is displayed, jog operation can be per-

' '
A" A
'

AR, A
F__N

y formed.

—Flickers in the test operation mode,
2) Starting method

Perform the following operation to rotate the servo motor at 200r/min.
At this time, the acceleration/deceleration time is 1s,

Rotation Direction Operation
up
CCW Press (@ .
DOWN
CwW Press (@ .

To stop, release the corresponding button.
3) Status display
The servo status during test operation can be displayed. PreSs @ to shift to the status dis-
play screen. The display data is the same as in the status display in Section 2 -3 - 2.
4) Termination of test operation
To termmathtThe test operation, switch power off once, or press @ to call the - screen,
then press (@) for more than 2s.
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S

2-3-4 Alarm mode
The current alarm, past alarm history and parameter error are displayed. The corresponding alarm
number or the parameter number in error is shown in the two least significant digits of the dispiay.

Display examples are listed in the following table:

Name Display Description

- - - No occurrence of an alarm.

Current alarm

Alarm 33 (overvoltage) occurred.
Flickers at occurrence of the alarm.

[ -'I |l The last alarm is alarm 50 (overload).
| — )
I-I —: -': The second alarm in the past is alarm 33 (overvoltage).
—_
Alarm history
U _ . .
- The third atarm in the past is alarm 10 (undervoitage).

- - - There is no fourth alarm in the past.

- - - No occurrence of alarm 37 {parameter error).

Parameter error

- The data of parameter No. 1 is faulty.

Functions at occurrence of an alarm

(1) The unit can enter the alarm mode from any screen. _

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

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

(4) Use parameter No. 14 to clear the alarm history.
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2 -3 -5 Parameter mode
The basic parameter control block diagram is shown below. Set the parameters as required. -

i e Positloning finished PF
No.2 No. 5
No. 7 No. 3 No. 4

i - In-position Servo motor
range No. 9
PP S £ 2 5, | L

-— + [
Command NP = & = 2y
I o - 5. s =
pulse sEg Sm Q - 23
== - 0 £ o

[ru=) o 7] oo -

Torque limit 7

Resolution 4900 pulse/rev O Encoder

The parameter settings need not be changed to operate this servo, Note that the parameter settings

should be changed when:
1) The regenerative brake option is used;
2) The stroke end function is used;
3) The number of input pulses per servo motor revolution is changed
4) The macﬁine mounted servo motor hunis oscillates or performance need to be further im-
proved. | I
(1) Operation example
When using the regenerative brake option (MR-RB013), call the display screen shown, after

power-on.

T

L

MODE
Press (@ three times.

(ar

........ The parameter number is displayed.
UP  DOWN
Press (@ or (@ to change the number.

SET
Press (@ twice.

|
"
W\
N/
LJ

“'w

)

TI i T 111 [
\__/ N__/

+eru.r.. The set value of the specified parameter number flickers.

NEEERARRRY)
i-"-'
Aaﬂ'
[N ENNNEAY
AR, .
FEEhIUNT b N

AR SR,
DAY
EEEERENEEY)

im"w

AL SRS

¥
7

SET
Press (@ once.

-

DN

........ The set value flickering can be changed.
UP  DOWN
Use (@ or (@

A

PAvtELT T
FLEbinrnnny

-

ALFLERLELN LS
[ARREER R ERNAY
EENENEEENY
' '
AR, A
TILVEDN FULAN

pillal NN,

E

yp
Press (@ to enter.

For the setting of parameter No. 0, change its set value, then switch power off once.
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(2) Expansion and application parameters
These parameters are not used usually. The gains can be adjusted in the speed control mode or
manually. To use the expansion and application parameters, change the setting of parameter No.
12 {parameter write disable). After setting parameter No. 12, switch power off once, then on to
make the parameters valid.
The table below shows the paramelers referenced and write enabled by the setting of parameter

No. 12. Those parameters marked C can be operated.

. Basic Paramelers Expansion Parameters | Application Parameters
Set Value Operation No. 0 to 12 No. 13 to 22 No 23 to 34
000 Refersnce O
{initial value) Write 0
00A Flefer_ence O
Write Allowed for No. 12 only.
00B Flefer.ence O O
Write O
00C Refer-ence [} (@]
Write O @]
00D Roference O @] O
Write (8] Q O
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5
(3) Parameter list
Note: To make the parameter marked * valid, set the parameter, switch power off once, then
switch power on again.

Class |No. | Symbol Name {?a:ltlua; Unit ngtttc;:?er
0 *REG |Regenerative brake option/Low acoustic mode selection : 000 : :
1 ATU  [Auto tuning ' : 002
2 CMX  |Electranic gear (Command pulse multiplying factor numerator) 1
" 3 CDV  |Electronic gear (Command pulse multiplying factor denominator) 1
a 4 PST [Position acesleration/deceleration time constant (Smoothing) 5|ms
2 | 5| INP [in-position range ' 100|pulse
g 8 “IP1  |Input sighal selection 1 ' 010
g 7 *PLS [Command pulse input _ 010
'g 8 ) Fo_r manufacturer setting : 0
o 9 TLL [Torque limit value ] 100|%
10 For manufacturer setting o
11 For manufacturer setting 0
12 *BLK |Parameter write disable : : - 000
13 *S|10  |Communication baudrate selection. 000
@ 14 | *DMD |[Status display selsction, alarm history clear 000
% 18 ERZ |Error excessive alarm output range setting ' 50jkpulse
g 16 | *OP1 [|Position/speed control mode selection oot
g 17 SCi |Speed command (1} ) } . 10|10r/min
= 18 5C2 |Speed command (2) 100(10r/min
-g 19 STC |[Speed acceleration/deceleration time constant . 0(10ms
g 20 *DIF  |Input signal function selection ‘ 210
3| 21 *DOF  |Cutput signal function selection 010
22 For manufacturer setting
23 GD2 |Ratio of load inertia to motor inertia
24 NCH |Machine resonance suppression filter 0
w |25 PG1 [Position control gain 1 {model position gain} 70|rad/s
% 26 PG2 |Positien control gain 2 {actual position gain} 25[rad/s
E 27 VGt |Speed contral gain 1 {model position gain) : _ 120)x 10rad/s
‘g?_ 28 VG2  |Speed control gain 2 (actual position gain) 60 |x 10rad/s
g 29 VIC - |Speed integral compensation 20(ms
= 130 VDC |Speed proportional control gain 980
.‘_:" 31 MVC |Slight vibration suppression. control selection - 0co
& 32 For manufacturer setting : : 412
33 | *OP2 |Optional function ADD
34 Far manufacturer setting : - 0
Usually, the expansion and application parameters are not used. To use them,
NOTICE
make them valid using parameter No. 12.
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{4) Detailed explanation of the parameters

Note: To make the parameter marked * valid, set the parameter, switch power off once, then
switch power on again.

Basic parameters

Used to set response for exscution of auto tuhing.

Used
ing to

[ Auto tuning respense setting

L— Machine selection

Set Value Response
1 Slow response
2 to
3 Medium response
4 to
5 Fast response

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

+« To improve performance, e.g. shorten the set-
tling time, increase the set value.

to adiust the position setting characteristic accord-
the machine status.

Pesition Setting
Characteristic
Ordinary Better (Note)

Magchine Small 0 2
friction Large 1 3
Nofe: This setting is available for software version A3

L— Auto tuning selection

0. Executed for both pesition and speed loops
1: interpolation axis contrel {normally not set)
2: Not executed.

or later.

Choosing “Better" autamatically tunes the speed
integral compensation (parametser No. 29) rather
small.

Class |No. | Symbol Name Initial Unit Setting
Value Range
0 *REG |Regenerative brake option/low acoustic noise mode selection: 0C0 000 to 102h
Used to select the regenerative brake option and low acoustic noise
mode.
0
—I;— Select the regenerative brake option.
0: Not used
1: MR-RB013
2: MR-RB033
NOTICE [f wrong setting is made, the regenerative brake optien
may overheat!
— Low acoustic noise mode selsction (software version A3 or later)
By choosing the fow acoustic noise made, electromagnetic sound
generated by the servo motor can be reduced by about 20dB.
" At this time, the torque characteristic of the servo motor
changes. (Refer to Section 10 - 2)
0: non-low acoustic noise
1: low acoustic naise
1 ATU  |Auto tuning: Qo2 001 to 235h
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Sl e

Initial . Setting
Class |No. | Symbol Name Value Unit Range

1 to 989

2 GMX |Electronic gear {Command pulse multiplying facter, numerator): 1
Used to set the multiplier of the command puise input.

Command puise input| CMX |Position command
f1 chv f2=f1'GM)(

cbv
. . 1 CMX
Note: Sat in the range of o0 < CDV<20'

The setting of the number of input pulses per sérve motar revolu-
tion can be ¢hanged by the following formula:
cbv

4000 TMX {pulselrev}

If 2 wrong setting is made, the servo motor way rotate
at unexpectedly high speed, causing injury.

A\ CAUTION

3 CDV {Electronic gear (Command pulse multiplying factor, denominator): 1 1 to 989

Used to set the divisor of the command pulse input.
4 PST |Position command acceleration/decelsration time {smoothing): 5 ms
Used to set the time of a low pass filter to the position command.

Example: When a command is received from a synchronizing
encoder, synchronous operation cah be started smoothly.

0to 999

Synchronizing /

encoder

Basic parameters

Start ———

Servo motor

Servo amplifier

Without time constant |
seltlng T

Servo motor speed —4
ON ! 1

Start OFF |

5 INP In-position range: 100 pulse 0 to 899

Used to set the range of droop pulses In which the positioning fin-
ished {PF) signal is output.
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: . Initial . Setting
Class |No. | Symbol Name Value Unit Rahge
<] *IP1  lInput signal selection 1: ' 010 Q00 to 111h

Used to change the functions of the digital input signals.

—|_— SON signal function seléction

0; Servo is switched on when the signal across
SON-8G is switched on.

1:; Servo is switched on when the signal across
SON-8G is switched off.

MEMO- When 1" is selected, note that the servo amplifier
enters the servo-on status if the external 24V power
RANDUM is lost.

—— LSP, LSN signal selection

0: Funetion valid
(tnvalid if the signal is not switched on in the exter-
nal wiring.)

1: Normally oh
(When the limit switch is not used)

—— Clear signal selection
0: Droop pulses are cleared on the leading edge.
1: Always cleared while on.

7 *OP1 [Command pulse selection: : ) 010 000 to 012h
Used to select the input form of the pulse frain input 5|gnal '
Refer to Section 5§ -2 - 1.

Basic parameters

T Command pulse input form
0: Forward/reverse rotation pulse train
1: Signed pulse train
2: A/B phase pulse train

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

8 For manufacturer setting: T 0
Must not be change. .
9 TLL |Torque limit value: 100 Yo 0 to 100
Set with the maximum torque being 100%.

This parameter is set to limit the torque generated by the servo
motor.

10 For manufacturer setting:

11 Must not be change.

12 *BLK [Parameter write disable: 000 000 to ¢0Dh
Used to select the reference and write ranges of the parameters,

Set Value | Reference Range Write Range
000 No. 0 to 12 No, O to 12
Q0A No. D to 12 No. 12
goB No. 0 to 22 No. D to 12
jofele] No, 0 to 22 No. 0 to 22
oD No. 0 to 22 No. 0 to 34
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Class [No. | Symbol Name Initial Unit Setting
Value Range
13 *S10  |Communication baudrate selection: 0c0 000 to 020h
Used to select the serial interface when the RS-232C option unit is
fitted to use the communication function.
0 0
e Selection of baud rate'when RS-232C is selected
0: 9800 {bps)
1: 19200 (bps)
2: 4800 (bps)
14 | *DMD |[Status display selection, alarm history clear: [slo]0] 000 to 10Ah
Used to select the status display shown at power-on.
0
B —L—— Status display at power-on
0: Cumulative feedhack pulses (Jlower 3 digits)
1: Cumulative feedback pulses {upper 3 digits)
2: Servo motor speed
3: Droop pulses (lowser 3 digits}
® 4: Droop pulses (upper 3 digits)
Io 5: Cumulative command pulses (lower 3 digits)
g 6: Cumulative command puises (upper 3 digits)
g 7: Command pulse frequency
o 8. Regenerative load factor
S 9: Eftective torque
% A: Peak torque
& B: Load inertia
|
— Alarm history clear
0: Invalid
1: Valid
When alarm history clear is selected, this function is made
valid at next power-on. After the alarm history is cleared,
the setting is automatically reset to zero.
15 ERZ |Excessive arror output range setting: 50 kpulse 1 to 999
Used to set the range in which the excessive error alarm (A52) is
. output. ‘
16 | *OP1 |Position/speed control mode selection: 001 001 to 101h
Used to select the optional function.
0 1
- Control mode selection
0:" Position control
1: Speed control
17 SCH1 Spesd command (1): 10 10r/min 0 to 450
Used to set speed 1 of the internal spesed command.
18 8C2 |Speed command {2): ' 100 10r/min 0 to 450
Used to set spsed 2 of the internal speed command.
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Class

No.

Symbol

Name

Initial
Value

Unit

Setting
Range

Expansion parameters

19

sTC

Speed acceleration/deceleration time constant:
Used to set the acceleration/deceleration time required to reach the
rated speed in response to the speed command.

Example

Set 300 (3s) to accelerate the HC-PQ series servo motor
(rated speed: 3000r/min} from Or/min te 1000r/min in 1s.

0

10ms

0 to 500

20

*DIF

Input signal function selection:
Used to select the input signal functions of pins No. 13, 14 and 15
on connector CN1.

—[:_.. Pin 15
Set values and functions
0. LSP 3: 8T1 6&: PC
1: LSN 4: 8Tz 7: TL
2: CR 5. DIl 8: RES

Pin 14
Set values and functions
0: LSP 3: 8T1 6: PC
" 1: LSN 4: §T2 7: TL
2. CR 5: DIt 8: RES

Pin 13

Set values and functions
0 LSP 3 8T1 6 PC
1; LSN 4;: 8T2 7: TL
2. CR 5: DIt 8: RES

210

rameter arror.

MEMO-

1. Selection of the same function will result in a pa-

RANDUM

2. When automatic on of LSP/LSN is selected in pa-

rameter No. 6, LSP/LSN Is always on independ-
ently of the function selected in parameter No.
20.

000 to 888h

21

*DOF

Output signal function selection:

connector CN1.

0

J

Pin 4

0. OP
1. PF
Pin 38

0: OP
1: PF

Used te selsct the output signal functions of pins No. 3 and 4 on

Set values and functions
2: BD
3: ZSP 5; BRK

Set values and functions
2: RD
3: ZSP 5: BRK

010

4: TLC

4: TLC

MEMO-
RANDUM

* Sslection of the same function will result in a para-
metar etior,

000 te 055h

22

For manufacturer setting:

Must not be change.




2. OPERATION

Class |No. | Symbol Name Inttial f . Setting
Value Range
23 GD2 [Ratio of load inertia to motor Ihertia; B 0 to 100

Used to set the ratio of the icad inertia to the servo motor inertia.
Mote that when auto tuning is selected, the result of auto tuning is
automatically set.

24 NCH |Machine resonance suppression filter: 0 Oto 7

Used to set the frequency that matches the resonance freguency of
the mechanical system.

Set Value | Machine Resonance Frequency [Hz]
0 Not used
1 1125
2 563
3 375
4 282
5 225
8 188
7 161
25 PGA1 Position control gain 1: 70 rad/s 4 to 999
Used to set the gain of the model pesition loop.
26 PG2 |Position contrel gain 2: 25 rad/s 1 to 500
‘Used to set the gain of the actual pasition loop.
27 VG1 Spesed control gain 1: 120 10rad/s 10 to 500

Used to set the gain of the model speed loop. Higher setting in-
creases response but is liable to gensrate vibration and noise.

Switch the proportional control input signal (PC) on to make this
function valid.

31 MVC  [Slight vibration suppression control selsection: 000 000 to 001h
Used to select ON-OFF of slight vibration suppression control.

£ |28 | VG2 |Speed control gain 2: 60 | 10rad/s 2 to 800
o Used to set the gain of the actual speed loop. Higher setting in-

ﬁ creases response but is liable to generate vibration and noise.

§_ 29 VIC |Speed integral compensation: 20 1 to 999
p Used to sat the time constant of integral compensation of the actual

2 speed loop. '

_S 30 VDGC- |Speed proportional control gain: 980 0 to 999
&

<

o]0

- Slight vibration suppression control

0: Not done.
i: Done.
3z For manufacturer setting: 412
Must not be change.
33 | *OP2 |Optional function: AO0 AO0C to AOth

Used to select the optional function.

Al DO

- Selection of stop mode at LSP/LSN off under po-
sition control
0: Sudden stop
1: Slow stop
{The servo motor is decelerated to a stop at
the time constant set in parameter No. 4.)

34 For manufacturer setting: 0
Must not be change.




CHAPTER 3
WIRING

This chapter provides information required for wiring. Before wiring, always read this
chapter.

3—-1 Servo Amplifier

W W w ww

. | D I
~N oo R W

3—1~1 Terminal bilock

3~-1-2 Signal connectors
3—1-3 Control I/O signals
3-1-4 Interfaces

Servo Motor

3-2-—1 Connection instructions
3~2-2 1/O terminals

Common Line

Grounding

Power Supply Circuit

Timing Chart at Alarm Occurrence
Servo Motor with Electromagnetic Brake

INTRODUCTION

CHAPTER 1

OPERATION

CHAPTER 2

INSTALLATION

CHAPTER 4

ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER 5

OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12
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3. WIRING

1. All wiring must be done by competent personnel.
2. Before starting wiring, switch power off and wait for more than 10 minutes.
Then, confirm that the voltage is zero with a voltage tester. Otherwise, you
" may get an electric shock.
/N WARNING

w

Ground the servo amplifier and the serve motor.

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

5. The wires should not be damaged, stressed, loaded or pinched. Otherwise,

you may get an electric shock.

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

2. Connect wires to cotrect terminals to prevent a burst, fault, etc.

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

4. The surge absorbing diode instalied on the DC output signal relay must be
wired in the specified direction.

Otherwise, the emergency stop and other protective circuits may not operate.

Servo amplifier Servo amplifier

/N\ CAUTION 56 Hf——— SG

v+ V+ |-

o _N_".

ALM - ALM
PF @ PF

5. Use a noise filter, etc. to minimize electromagnetic interference, caused by

electronic equipment used near the servo amplifier.

6. Do not install a power capacitor, surge absorber or radio noise filter (FR-BIF
option) between the servo amplifier and servo motor.

7. Use the fault signal to switch power off. Otherwise, the fault of the
regenerative brake transistor or the like may overheat the regenerative brake
resistor, causing a fire.

8. Do not modify the esquipment.

CN1 and CN2 have the same shape. Wrong connection made to the connectors
NOTICE P g

may cause a failure. Connect them correctly.




3. WIRING

S

3-1 Servo Amplifier

/N CAUTION

Only the voltage specified in the instruction manual should be applied to each
terminal. Otherwise, a burst, damage, etc. may cccur.

3-1-1 Terminal block

(1) Signal arrangement

1) Main circuit terminal block (TE)

2) Protective earth (PE) terminals

Tightening torque :
0.49 to 0.785 [N-m]
(4.337 10 6.948 [Ib-in] )

" Terminal screw : M4
Tightening torque : 1.275 [N-m]
(11.285 [Ib-in] )

Note: Unavailable for the EN Standard- and UL/C-UL

Standard-compliant modsls.

(2) Signals
Signal Symbol Description
Power input terminals.
MR-C A Single-phase 200 to 230VAC, 50/60Hz
s MR-C A1: Single-phase 100 to 120VAC, 50/60Hz
Main circuit e .
ower suppl L1, L2 When the servo amplifier is connected near a large-capacity power transformer

P BRYY (500KVA or more in the transfomer wiring distance of not more than 10m)}, an excessive
peak current may flow in the power input circult, failing the amplifier. In such a case,
install the power factor improving reactor.

Regenerative P C Regenerative brake option connection terminals.

brake option ! Connact the regenerative brake option.

Servo motor UV W Servo motor power terminals.

power Y Connec¢t to the serve motor power supply terminals (U, V, W}.
Ground terminals. ]

Ground — Connect one to the servo motar and the other one to the ground.
For the EN Standard- and UL/C-UL Standard-compliant models, do not use this terminal.

Protective Ground terminals
For the EN Standard-, UL/C-UL Standard-campliant models, use the protective earth

earth (PE) D - . -

terminals (PE) terminals for grounding. Connect one of the two terminals to the servo motor and

the other to the protective earth of the control box.
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(3) Connection method

1) Strip the insulation from the wire.

8 to 9mm
(3/8in) \

2) Insert the wire into the opening and tighten Flat-btade screwdriver
e Blade nose thickness
0.4 ta 0.6mm (1/64in)
¢ Overall width
; 2.5 to 3.5mm (1/8in)

the corresponding screw with a flat-blade
screwdriver so that the cable is not discon-
nected. Openlng Loosen. Tighten.
(Tightening torque: 0.49 to 0.785 Nem Cable o
(4.337 to 6.948 Ib-in))

Before inserting the cable into the open-

ing, make sure that the screw of the corre-

sponding terminal is fully locse. -
When using a cable of 1.25mm’ (16 AWG)

or less, two cables can be inserted into one opening.

(4) Termination of the cables

1} Solid wire ...... After the insulation has been stripped, the cable can be used as it is.

(Wire size: 0.2 to 4.0mm? (24-11 AWG))
2) Twisted wire ... Use the cable after stripping the insulation and twisting the wire. At this time,

note the short-circuit with the adjoining terminal by loose wires. Do not solder
the core as it may cause a contact tault. (Wire size: 0.25 to 2.6mm?* (23 to 13
CAWG)) '



3. WIRING

3-1-2 Signal connectors
(1) Connector pin layout (View from the cable side)
1) CN1 (I/O signal connector) .

1 A1
2 12
V+ sD
ALM G
3 13
4 14
s PF CR
OoP LSN
5 15
6 18 .
Molex make
se . LsP 52886-2011 or equivalent
Vs .
7 17
8 . 18 .
NP — SON
NG
g 19
10 20
PP oPC
PG Va4

2) CN2 (Encoder connector)

1 11
2 12
LG LG
LG LG
3 13
4 14
LG
5 15
6 16 Molex make
. © 52986-2011 or equivalent
MD MDR
7 17
8 18
MR MRR
P5
9 19
10 20
PS5
PS5 P5
MEMO- The connector pin layouts are views looked from the cable connector wiring

RANDUM section.
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(2) Explanation of the connector pins

The pin number in the Connector Pin No. field indicates the initial status.

1) CN1
. Connector ' I’o
Signal Symbol Pi - Functions/Applications Division
in No.
(Note)

Servo on SON 17 Servo start signal terminal. DI-1
Connect SON-SG to switch on the base circuit (servo on).

Disconnect SON-SG to shut off the base circuit (servo off) and coast the
servo motor.

Set[J11 In parameter No. 6 to change the setting as follows:
Disconnect SON-SG to switch servo on and connect SON-SG to switch
servo off, '

Forward LsP 15 Forward rotation stroke end signal input terminal. DI-1

rotation This terminal cannot be used in the factory setting.

stroke end- To use this terminal, set CJOin parameter No. 6. In this case, when LSP-

SG are disconnected, the servo motor cannot be run in the CCW direction.
The servo motor can be run-in the CW direction.

When L.SP-SG are disconnected, an alarm does not occur but the home
position is lost and zeroing is required again.

Reverse LSN 14 Reverse rotation stroke end signal input terminal. . bl-1

rotation This terminal cannot be used in the factory setting.

stroke end To use this terminal, set 00 Oin parameter No. . In this case, when LSN-

SG are disconnected, the servo motor cannot be run in the CW direction,
The servo motor can be run in the CCW direction.

When LSN-8G are disconnected, an alarm does not occur but the home
position is lost and zeroing is required again.

Clear CR 13 Clear signal input terminal. _ ) DI-1
Connect CR-SG to clear the position control counter on the leading edge of ’
the signal. Using parameter No. 8, the setting can be changed to always
clear the position counter during connection of CR-SG. The pulse width
should be 10ms or more.

Trouble ALM 2 Trouble signal output terminal, ’ h DO-1
ALM-SG are disconnected when powoer is switched off or the protsctive
cireuit is activated to shut off the base circuit. Normally, ALM-SG are
cohnected within 1.5s after power on. Connect the regenerative brake
option or the like with a temperature detector to make up a protective circuit.

Positioning | PF 3 Positioning finished signal output terminal. DG-1

finished ) PF-5G are connected when the number of droop pulses is in the preset in-
position range. The in-positicn range can be changed with parameter No. 5.

Encoder P 4 Outputs the zero-point signal of a encoder, One pulse is output per servo DO-1

Z-phase - motor revolution. '

pulse The minimum pulse width is about 800us. For zeroing using this pulse, set
the cresp speed to 100r/min or less.

Forward PP 2] Command pulse train input terminals. DI-2

rotation PG 10 Input command pulse trains.

pulse train NP 7 In the open collector system:

Reverse NG 8 Forward pulse train across PP-S5G

rotation Reverse pulse train across NP-SG

pulse train In the differential receiver system:

Forward pulse train across PG-NG
Reverse pulse train across NP-NG
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o
Signal Symbol Ccl;l_'mector Functions/Applications Division
in No.
{Note)

Open OPC 19 When inputting a pulse train in the open colfector system, supply this
collector S terminal with (+) 24VDG.,
power input
Interface va24 . | 20 Interface power input terminals.
power input | V5 16 24VDC or 5VDC can be used as an external power supply for interface in

the digital input section. Connect the positive {+) terminal of the external

supply to V24 when using 24VDC or to V5 when using 5VDG.

Supply either of 24VDC and 5VDC to the power supply. Do not supply both

at the same time.

24VDC, 24VDC £10%, 200mA or more

5VDC, 5VDC 5%, 100mA or morse

NOTICE If power is supplied to both terminals V5 and V24, the
servo amplifier will be faulty.

Digital V+ 1 Digital output power input terminail.
output Supply power for driving the digital output section.
power input
Power SG 5 Common terminals.
supply 12 Common terminals for OPC, V24, V5 and V+. Connect the negative (-)
common terminal of the external power supply.
Shiseld SD 11 Shield terminal.

Connect one end of the shield cable.

Note: Refer to Section 3 —1 -4,

2) CN2, CN3
Connector Function/Application
cN2 Connect with the servo motor encoder. CN1i and CN2 have the same shape.
Wrong connection to the connecters may cause a failure.
CN3 Connect the RS-232C aption unit (MR-C-T01).
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3-1-3 Control [/O signals

(1

@

(3)

Forward, reverse rotation stroke ends (LSP, LSN)

To use these signals, set L10[] in parameter No. 6. To perform CN1
operation, connect LSP-SG or LSN-SG using a limit switch or the - O —~O—— LSP
F;/O_*

like. When the stroke end terminal (LSP during CCW rotation or LS8N
LSN during CW rotation) is disconnected during operation, the 8G

servo motor is brought to a sudden stop and then servo-iocked.

At this time, the deviation counter is cleared.

Clear (CR)
When CR-SG are connected,'the deviation counter is cleared on the leading edge of its signal. By
setting 110 in parameter No. 6, the deviation counter is kept cleared during connection of this

termin‘a[. Disconnect this terminal when operation is to be performed.

Positioning finished (PF) _
This signal is switched on when the droop pulse value of the deviation counter is within the preset
in-position range (parameter No. 5). If a large value has been set in the in-position range (pa-
rameter No. 5), the PF signal may remain on during low-speed operation where the droop pulse
value is small.
: ON
Power supply OFF
ON
Servo-on (SON) OFF
Present
Alarm Absent
Droop pulses <7— In-position range
o \ |
Positioning finished QFF N
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e

3-1-4 Interfaces
The details of the interfaces (refer to [/C Section in the table) to the signals indicated in Section 8 -1
— 2 (2) are given below. Refer to the following to connect to external equipment.
(1) Digital input interface DI-1
Supply a signal with a relay or open collector transistor.
Supply either of 24VDC and 5VDC to the power supply. Do not supply both at the same time.

. Servo amplifier

24VDC _
200mA or more (y24 R: About 4.7kQ
For a transistor - ]l
DG5SV 100mA
About SmA of more R: About 8200
_____ | Fommrens .
—-—
TR
Switch
24V:Vces £ 1.0V
| ceo £ 100pA )|
5V:Vces g 0.5V
teeo £ 100pA SG l

If power is supplied to both terminals V5 or V24, the servo amplifier will be
NOTICE P PP P
faulty.

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

current: 100mA or less)

(a) Inductive load (b) Lamp load

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

will bedamaged.

Vi / V+ _

Servo amplifier
)

Servo ampli'fier
]

ALM ] Load - 24YDC+10% ALM = 24VDC:10%

PF PF

L]

SG

- N
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R

(3) Pulse train input interface DI-2

1) Open collector system

» Interface example « input pulse specification

Servo amplifier

~— tc tHL
OPC Max. input pulse
frequency 200kpps 90% )
About 2k PP 10% /
24VDC N tc || tLH tF |
E 1 |PP(NP) X ‘
{ : G About 10mA NP \_/_\_/
sD
fLH=tHL < 0.2ps
fc > 2us
tF > 3us
2) Differential line driver system
+ |nterface example « Input pulse specification
Servo amplifier _
Max. input pulse tcﬁ tHL
frequency 200kpps op 90% = J
PG 105 A
Am26L831 or P te || tLH tF
equivalent PP(NP)
| S
14
8G i | PG(NG) NP-PG
- sD .
tLH=tHL < 0.2ps
tc > 2ps
tF > 3ps

3-10
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3-2 Servo Motor

3-2-1 Connection instructions

/N\WARNING Insulate the power connection terminals to prevent an electric shock.

1. Connect the output terminals (U, V, W) correétly. Otherwise, the serve motor will

a fault.

A CAUTION not Operate Corl'eCﬂy.
2. Do not connect AC power supply directly to the servo motor. Otherwise, a
fault may occur.
Do not run the power cable and encoder cable in parallel. Such wiring may cause
NOTICE :

1) Wind insulation tape around the connection three or four times to ensure insulation. For the EN

Standard-compliant models, make connection via a fixed terminal block.
_ Servo amplifier side e, :

= Wind insulation tape three or four times.

Servo motor side R — g

2) For grounding, make connection via the protective earth

(PE) terminals of the servo amplifier, and connect the

protective earth of the control box to the ground. Do not

connect it directly to the protective earth of the control

box.

Control box

PE terminals [/~ 3]

(=

Servo motor

3) Supply exclusive 24VDC power to the brake leads of the servo motor equipped with electro-

magnetic

brake.

4) 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.

3-2-2 /O terminals

]

7
With insulation-sieeved round
solderless terminal 1.25 - 4
| Red :U p'r:ase
White :V phase
Brakezcabie Black :W phase
2-0.3 03m GreenfYeliow : Eatth
(2-0.01%2 12in) . :
With insuiation-sleeved round solderlass
LD.D.DJ Encoder cable 0.3m (12in) terminal 1.25 ~
with connector 172169-9

(AMP make)
3-11

Encoder connector

Power cable 4 - AGW18 0.3m (1 2|n)—|=|?_

1 2 3
MR § MRR
4 5 6
MD | MDR
4 7 8 E]
P5 LG SHD
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3~3 Common Line

The power supply and its common line are shown below.

Va4
V5 V+
C > _r'} . .
24VDC10% D
T @ = T
ALM
AVAN PF
SON
About SmA | ::gﬁ ~
0—0/0 O ™~
3 Vees 1V
OFC
SG
O
Open collector pulse train %
MAX zookpps ey
Ez
S t
-------------------- <lnsulateds -------------m-ooe eﬁﬁzo o
CN2

Servo motor : I |
@Earth Ai(Note) | r {?

Ve

Note: When using the EN Standard-, UL/C-UL Standard-compliant
model, use the protective earth (PE) te_rminals.




3. WIRING

3-4 Grounding

1. Connect the servo amplifier and servo motor to ground.

2. For the EN Standard-compliant model, always connect the protective earth

/\ WARNING _ - _
(PE) terminal (marked @ ) of the servo amplifier to the protective earth (PE)

of the control box to prevent an electric shock.

The servo amplifier switches the__power transistor on-off to supply power to the servo motor. Depend-
ing on the wiring and ground cable routing, the servo amplifier may be affected by the switching noise
(due to di/dt and dv/dt) of the transistor. To prevent a fault, always follow.the grounding and wiring in-
structions.

Refer to the following diagram and always ground.

To conform to the EMC Directive, refer to the EMC INSTALLATION GUIDELINES (IB(NA)67310).

Control panel

Servo motor

o NFB ' MC | Servo amplifier cNg
Single-phase ———% | © 2 0 i b
200 te 230V 3 i { : [Encader
or 100 to 120V % 2 o L i
A Sk .
r 1
e G W
V Qo — v
wot LW
QU O -
(Note) ;| | |
L. L
CN1. _ =
:‘é.'
=
g
T Always connect it to
£ PE terminai of servo amplifier.
a4 Do not connect it directly
oo " to protective earth of contro! box.
Quter
{ Earth plate” | box
—= Earth

Note: When using the EN Standard-, UL/C-UL Standard-compliant
model, use the protective earth (PE) terminals.

3-13
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3-5 Power Supply Circuit

1. If you suspect faulty operation, immediately switch the power off. Continuous
flow of a large current may cause a fire.
2. When a regenerative brake resistor is used, use an alarm signal to swiich
A CAUTION power off. Otherwise, a regenerative brake transistor fault may overheat the
regenerative brake resistor and cause a fire.
3. If a 200V power supply is used with the servo amplifier designed for 100V

poWer supply (MR-C[JA1), the internal capacitor will exp!ode,'causing injury.

(1) Connection example

Wire the power and main circuits as shown below. A no-fuse breaker (NFB) must be used with the

input cables of the power supply. . ON OFF Emergency stop
Wire the circuits so that detection of alarm Moo O ” » o o0—=0
occurrence switches on power and simul- —0 O0—O )
. NFB MC
taneously turns off the servo on signal. T
—01i0 O L1
@i N : — Servo amplifier
Single-phase AC power supply 5 O

MR-COA 200 to 230V, 50/60Hz

MR-COA1 | 100 to 120V, 50/60Hz

(2) Timing chart
‘When power is applied to Ly and L;, the control circuit is switched on. The servo-on signal (SON})

is switched on after about 1.5s, then operation can be performed.

| i 1.5s orless
| on | :
Main cireuit power : :
OFF =~ —— ; -
-  Executed i ‘ .
Control initialization vet Y
(ended) : 20ms
ON : '
Base circuit v i .
OFF i g(
ON i
Servo-on signal (SON} -
OFF
: CN
Trouble signal (ALM)
OFF _ R
! | 1.3s
1 I
MEMO- Switching power on within 5s after power-off will cause the undervoltage alarm

RANDUM (A10).

3-14
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3 -6 Timing Chart at Alarm Occurrence

/\ CAUTION

When an alarm has occurred, remove its cause, make sure that the operation signal

is not being input, ensure safety, and reset the alarm before restarting operation.

When an alarm occurs in the servo a'mp!iﬁer, the base circuit is shut off and the servo motor is coated

to a stop. Switch power off in the external sequence. To reset the alarm, remove the cause of the

alarm and switch power on.

Main circuit power supply

Base circuit

Servo-on {SON)

Trouble {(ALM}

Alarm

ON

5s or more

.
1

OFF ——

ON

OFF

ON

OFF

ON
OFF
Yes

No

1.3s

P e

¢

t 1 t

Alarm occurs. Remove cause. Switch power off.

1) If operation is repeated by switching power off, then on after the occurrence of the overcurrent

(A32) or overload (A50) alarm, without the cause of the alarm removed, the servo am.plifier and

servo motor may become faulty due to temperature rise.

2) If operation is repeated by switching power off, then on after the occurrence of the regenera-

tive (A30) alarm, the external regenerative brake resistor will generate heat, resulting in a haz-

ardous accident.

3-156
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3-7 Servo Motor with Electromagnetic Brake

1. 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 open wWhen  ~i o it must be opened :
: servo is off or when an alarm :
ACAUTION (trouble) is present. during emergency stop.

2. The electromagnetic brake is designed for holding and should hot be used for

8ervo motor \'

EMG -

24VDC

A

ordinary braking.

MEMO- Refer to Section 9 — 3 for the specifications such as the power supply capacity of
RANDUM the electromagnetic brake.

For applications requiring a brake to hold the motor shaft (vertical lift applications), a servo motor
with electromagnetic brake should be used. Please note the following:
1) Do not share the 24VDC power supply for interface between the interface and the electromag-
netic brake. An exclusive power supply must be provided for the electromagnetic brake.
2) The brake will stop the motor when the power (24VDG) is off,
3) When opérating the brake, always switch off the SON signé[.
4} Turn off the servo on sighal after the servo motor has stopped.
5) In all applications, take the braking delay time into consideration.
~ Braking delay time AC shut-off: About 0.1s
DC shut-off: About 0.03s
6) Configure a sequence which will satisfy the following timing chart:

ON
SON signal .
OFF
ON
Electromagnetic brake power
OFF
About 0.1¢ About 0.1s

Brake released

Also, the electromagnetic brake intetlock signal may be used by changing the setting of pa-
rameter No. 21. Refer to Section5~2 -2,



CHAPTER 4
INSTALLATION

This chapter deals with the installation 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

ADJUSTMENTS AND APPLICATION OPERATION CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS . CHAPTER 9

| SPECIFICATIONS CHAPTER 10
SELECTION | CHAPTER 11

OPTIONAL PRODUCTS CHAPTER 12

41



4. INSTALATION

1. Stacking in excess of the limited number of products is not allowed.
2. Do not install the equipment on or near combustibles. Installing them directly
or close to combustibles will cause a fire.
3. Install the equipment in a load-bearing place in accordance with the
instruction manuals.
4. Do not climb or stand on servo equipment. Do not put heavy objects on servo
equipment.
5. Use the equipment within the specified environmental range.
A CAUTION 6. Provide adequate protection to prevent screws and other conductive matter,
oil and other combustible matter from entering the servo amplifier.
7. Do not block the air intake/exhaust areas of the servo amplifier.
Otherwise, a fault may occur.
8. Do not drop or strike servo amplifier or servo motor, Isolate from all impact
loads.
8. 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

1. The equipment must be installed in the specified direction. Otherwise, a fault

A\ CAUTION may occur.

2. Leave specified clearances between the servo amplifier and all other surface

or equipment. Otherwise, a fault may occur.

(1) _Environrhental conditions

Envirenment Conditions

0 to +50 [°C] (non-freezing)

Ambient temperature
‘ 32 to 122 [°F] (non-freezing)

Ambient humidity 90%RH or less (non-condensing) .

—20 to +65 [°C) (hon-freezing)
-4 to 149 [°F] {non-freezing)

Storage humidity 90%RH or less (nhon-condensing)

Storage temperature

Indoors (no direct sunlight) :

Ambience Free from corrosive gas, flammable gas, ofl mist, dust and dirt.

Altitude Max, 1000m above sea level

59 [mlsz] or less
Vibration

194 [ft/s?] or less
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(2) Installation direction and clearances

1) Installation of ohe servo amplifier

Control panel

’
/s

7
g
40mm (1.8in)
or more
Top
10mm (0.4in) 1 0mm (0.4in)
of mare //4 or more
MR-C : !
MR-C-TO1 Bottom

100 mm (4in})
or more

2) Installation of two or more servo amplifiers

Allow clearance between the top of the servo amplifier and the internal surfac'e of the control
panel, and install a fan to prevent the internal temperature of the control enclosure from ex-
ceeding the environmental conditions. '

3) Others
When using heat generating equipment such as 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 vertical surface so that it is located correctly.

(3) Keep out foreign materials _ _
1) When installing the unit on a panel or inside an enclosure, prevent drili chips and wire frag-

ments from entering the servo amplifier.

2) Prevent oil, water and metallic dust from entering the amplifier through openings in the enclo-

sure.
3) When installing the control box in a place where there are much toxic gas, dirt and dust, con-
duct an air purge (force clean air into the control box from outside to make the internal pres-

sure higher than the external pressure) to prevent such materials from entering the controi

box.
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4~2 Servo Motor

1. Do not handle the motor by the cables, shaft or encoder.
2. Securely mount the servo motor to the machine, If mount insecurely, the

servo motor may come off during operation.

‘ 3. Never hit the servo motor or shaft, especially when coupling the servo motor
/\ CAUTION :
to the machine. The encoder may become faulty,
4. For safety of personnel, always cover rotating and moving parts.
5. Do not load the servo motor shaft to more than the permissible load.

Otherwise, the shaft may break.

(1) Environmental conditions

Environment Conditions

0 to +40 [°C] {non-freezing)

Servo motor
32 to 104 [°F] (non-freezing)

Ambient humidity 80%RH or less (non-condensing) g‘—p/

Ambient temperature

-15 to +70 [°C] {non-freszing)
Storage temperature -
5 to 158 [°F] {(non-freezing)

Storage humidity 90%RH or less (non-condensing) X ¥

. Indoors (no direct sunlight)
Ambience . A .

Fres from corrosive gas, flammable gas, oil mist, dust and dirt.
Altitud . Max. 1000m (3280 ft) abave sea level : A
X, Y: 19.6 [mis? ] _ Vibration

Vibration .

X, Y: 84,3 [ft/s? ]

Graph of servo motor vibration amplitude vs speed

. 200}
E .
2
F)
g 100(
= 801
5
£ 60 Maximum allowable
8 sor /
[ 40
sl
3
= 30
O. .
£
[ ]
E 201
©
=
=
1 L 1 1

1 | L 1 1 1 ) wl. 1 b 1
500 1000 1500 2000 2500 3000 3500

Speed [r/fmin]
(2) Transportation

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

4-14
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(3) Servo motor load-mounting precautions
1) When mounting a pulley to the shaft of the servo motor with a keyway, use the screw hole on
the end of the shaft. To install the pulley, first insert a threaded rod 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
oh the pulley.
2) When mounting a pulley to the shaft of the servo motor with a keyway, use the screw hole on
the end of the shaft. For a shaft without a keyway, use a friction coupling or the like.

3) When removing the pulley, use a pulley remover to

Servo motor P—
protect the shaft from impact. h

4) For safety of personnel, a profective cover must be in-

stalled overall rotating and moving components.

5) When a shaft end threaded part is needed to mount a
Nut

puliey on the shaft, please contact us.

Pulley Washer

6) During assembling, do not strike the shaft.
7) The orientation of the encoder on the servo motor

cannot he changed.

8) For installation of the servo motor, use spring wash-

ers and fully tighten the bolts so that they do not be-

come loose.

(4) Permissible load for the shaft
1) Use a flexible coupling and make sure that the misalignment of the shaft is less than the per-
missible 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 will apply excessive bending load to the shaft, leading to shaft

breakage.
. e Note: For the symbols in the table,
L Perrfussnble Permissible refer to the following diagram:
Servo Motor Radial Load | Thrust Load
L .
[m] | [In] | [N] | [Ib] | [N] | [Ib] |__. 3 Radial load
HC-PQO033, 053, 13 25 1 88 19.8 59 13.2 T J‘L
HC-PQ23, 43 a0 1.2 245 55 98 22 ] -
- | __ﬂ Thrust load

L: Distance from flange mounting surface to load center
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(2} Oil and water protecticn

1) The servo motor is not waterproof (IP44). Prevent oil and water from entering the servo motor.

2) The HC-PQ series servo motor is not provided with an oil » Oil

seal. Seal the gear box to prevent lubricating oil from en- s 4

tering the servo motor.

3} When installing the servo motor
horizentally, direct the power
cable and encoder cable down-
ward. When installing the servo
motor vertically or obliquely,

provide a loop in the cable.

or water

]

Servo motor:

Loop in the cable

4) Do not allow cables to touch oil or water. (Figure on the

right)

5) When the servo motor is to be installed with the shaft up

prevent oi from entering the servo motor from the gear

box, etc.

{6) Installation orientation

.(_J ® ﬂ"’ Cover
y A
Servo
motor
_)UOlllwater

Ge

L

<Incorrect> Capillary action

ar Lubricating

e

Servo motor

The servo motor may be installed in any orientation. When the servo motor with electromagnetic

brake is installed with the shaft up, the brake plate may generate sliding sound. The servo motor

with reduction gear may also be installed in any orientation.
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-
(7) Cable stress -
1) The methed of clamping the cable must be fully examined so that flexing stress and cable's
own weight stress are not applied o 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 motor cables are contained
in cable bearers, run the cables so that their flexing portions fall within the optional encoder
cable range and fix the encoder cable and power cable of the servo motor.

3) Avoid any probability that the cable sheath might be cut by sharp objects, rubbed by a ma-
chine corner or walked on by workers or vehicles.

4) The flexing life of the MR-CCBLOM-H encoder cable is shown below. It is 5000 times at the
flexing radius of 10mm. 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 as large as possi-
-ble,

1% 108

5x 107

2 %10’

.

1x107

[

5 x 10°
2)(106 /
1)(108 F

5% 10°

~J

Flexing life [times]

-.._\.-.

2x 105 /

1x10°

7 %104 . ,
5% 10 Note: This graph gives calculated values.

3x10*
4 710 20 40 70100 200

Flexing radius [mm]

Flexing Life of MR-CCBL [CJM-H Encoder Cable



CHAPTER 5
ADJUSTMENTS AND APPLICATION OPERATIONS

This chapter presents a servo gain adjustment procedure and expansion functions
available by parameter setting.

5 -1 Adjustments
5—1-1 Auto tuning
5—-1-2 Manual gain setting
5 -2 Application Operations
5 -2 -1 Changing the command pulse train input form
5 ~2—2 Changing the 170 signals
5~2-3 Speed control mode
5~2—-4 Torque limit
5—-2 -5 Slight vibration suppression control
5-2-6 Low acoustic noise mode

INTRODUCTION . |CHAPTER 1
OPERATION CHAPTER 2
|WIRING | | CHAPTER 3
INSTALLATION | ~ |CHAPTER4
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7
TROUBLESHOOTING - CHAPTER 8
CHARACTERISTICS - CHAPTER 9
SPECIFICATIONS  |CHAPTER 10
SELECTION | CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12
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‘5. ADJUSTMENTS AND APPLICATION OPERATIONS

5-1 Adjustments
5-1-1 Auto tuning

In general machines, gains are automatically adjusted by auto tuning. As auto tuning has been made

valid by parameter setting before shipment, the optimum gains for the machine are automatically

achieved by merely operating the serve motor. Therefore, special operation or setting is not neaded.

If you are not satisfied with machine motions at the time of operation, however, change and adjust the

response setting (parameter No. 1) of auto tuning in the following procedure.

Actual Machine Motion

Ideal Machine Motion

Setting Method for Parameter No. 1

Stop setting time is long (Note 1)

Reduce stop setting time,

Increass the set value of response
setting.

Overshoot is large at a stop.

Reduce avershoot.

Set the machine selection value to “1°,

Overshoot is small at a stop but set-
ting time is long. {Note 2)

Shorten the setting time.

Set the machine selection value to "2

Overshoot is large at a stop and set-
ting time is long, too. (Note 2)

Reduce overshoot and shorten the
setting time.

Set the machine selaction value to "3°.

Gear noise is generated from the ma-
chine,

Reduce gear hoise.

Decrease the set value of response
setting.

Note 1: Stop seiting time indicates a period of time from when the command pulse value is zeroed

to when the servo motor comes to a stop.

2: Can be adjusted in software version A3 or later.

5-1-2 Manual gain setting

In most machines, gains can be adjusted automatically by performing auto tuning. In the following

cases, however, the gains should be adjusted manually. . .

Manual Gain Adjustment Is Required When

Phenomenon

Adjustment
Procedure

1)

The machine vibrates at a low-range resonance
frequency.

The servo motor shaft vibrates at a high
frequency (10HZ or more}

a. When the machine generates noise and
vibrates, you can not ignore the motion of
© the servo-motor shaft. '

b. When the response setting is increased by
auto tuning, vibration increases.

Adjustment 1

Adjustment 2

On a machine whose ratio of load inertia to
motor inertia is 20 or more times, the servo
motor vibrates.

The servo motor shaft vibrates at a low
frequency (SHz or less).

a. When vibration occurs, you can ignore the

Adjustment 3

with two or more axes.

2) lateral vibration of the serve motor shaft.
b. The ratio of load Inertia to motor inertia is
extremely large.
3) The stop setting time made available by auto Adjustment 4
tuning should be further decreased.
The positien control gain of each axis should Adjustment &
4) | be set to the same for interpolation operation
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The following parameters are used for manual gain adjustment. Note that 00D should be set in pa-

rameter No. 12 {parameter write disable) to make application parameter write-enabled.

Parameter No. Name
No. 1 Auto tuning
No. 23 Ratio of load inertia to motor inertia
No, 24 Machine resonance suppression filter
No. 25 Position control gain 1
No. 26 Position contrel gain 2
Na. 27 Speed control gain 1
No. 28 Speed control gain 2
Neo. 29 Speed integral compensation
Adjustment 1
Step Operation Description
1 Set 001 in paramater No. 1. Auto tuning is selected.
Response setting is set to slow response.
2 Set 001 in paramster No. 24. | Machine resonance frequancy: 1125Hz
Switch serve on and perform operation several times. Auto tuning is performed.
3 | B .
. Check to see if vibration reduced.
4 Increase the setting of parameter No. 24 sequentially The optimum value is achieved just before vibration
and execute step 3. begins to increase.
To reduce the stop setting time, increase the response
5 setting of parameter No. 1 sequentially and execute
steps 2 to 4.
Adjustment 2
Step Operation Description
1 Set 001 in parameter No. 1. Auto tuning is selected.
Response setting is set to slow response.
Set the machine’s load inertia to motor inertia in When this parameter value is set, the following
parameter No. 23. {(When it [s unclear, set an parameter values are set automatically. Each value
approximate value.) provides an ideal, hunting-less gain for parameter No.
: 23 if machine resonance does not eccur.
2 + Parameter No. 25 :
e Parameter No. 26
* Paramster No. 27
* Paramsater No., 28
» Parameter No. 29
3 |Set2 COOin parameter No, 1. Auto tuning is made invalid to enable manual setting of
parameters No, 25 to 28.
4 In parameter No. 28, set a value about 100 smaller than | The optimum value is achieved just before vibration
the value set automatically in step 3. begins to increase.
5 | Executs steps 2 to 4 of Adjustment 1.
"When machine response does net occur any morse, Set a value which is about 50 to 100 smaller than the
5 confirm the operating status, and at the same time, set value at which gear noise and vibration begins to be
gradually return the setting of parameter No. 28 generated by machine resonance.
reduced in step 4.
To reduce the stop setting time, increass the response
7 setting of parameter No. 1 sequentially and execute
steps 1 to 6.
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Adjustment 3

Step Operation Description
1 Set 001 in parameter No. 1, Auto tuning is selected.
Response setting is set to slow response. -
Set the machine’s load inertia to motor inertia in When this parameter value is set, the following
parameter No, 23. {(When it is unclear, set an parameter values are set automatically. Each value
approximate value.) provides an ideal, hunting-less gain for parameter No.
23 it machine resonance does not eceur,
2 * Parameter No. 25
* Parameter No. 26
e Parameter No. 27
. » Parameter No. 28
* Parameter No. 29
3 Switch servo on and perform operation several times. Auto tuning is performed.
4 If vibration still persists, re-set the parameter No, 23
value and execute steps 2 and 3.
5 If vibration occurs due to machine resonance, make

adjustment in the procedure of Adjustment 1 or 2.

Adjustment 4

Step

Operation

Description

8at 001 in parameter No. 1.

Auto tuning is selected.
Response setting is set to slow response.

Switch servo on and perform operation several times.

Auto tuning is performed.

2 Check to see if vibration reduced.
Make gain adjustment in either of the following methods | Temporary adjusiment '
1} and 2)
1) Set the machine’s load inertia to moter inertia in When this parameter valus is set, the following
parameter No. 23. (When it is unclear, set an parameter values are set autoematically, Each value
approximate valus.} provides an ideal, hunting-less gain for parameter No.
3 23 if machine resonance does not occur.
* Parameter No. 25 : :
« Parameter No. 26
« Parameter No. 27 .
s Parameter No. 28
« Parameter No. 29
2} Switch servo on and peirform operation several times. | Auto tuning is performed.
4 | Set2 OO in parameter No., 1. Auto tuning is made invalid to enable manual setting of
: paramsters No. 25 to 28.
While confirming the operating status, adjust the The optimum value is achieved just before vibration
following paramsters: begins to increase.
+ Parameter No. 25 Increase the setting to reduce the stop setting time.
s Parameter No. 26 Note that overshoot is more likely to occur,
Ty T s OOVl

+ Parameter No. 27
* Parameter No, 28

+ Parameter No. 29

Increase the setting to improve serve response. Note
that vibration is more likely to oceur,

Decrease the setting to keep the speed constant to load
disturbance and increase holding force at a stop (serve
rigidity). Note that overshoot is more likely to oceur.
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L

Adjustment 5

Step Operation Description

Make gain adjustment of all axes in

1 procedures 1 to 4.

Adjust the gain of each axis.

Set 100 or 2 OO in parameter No. 1. 1 OO "interpolation contral” : The values of parameters No. 25 and
: 27 change in subsequent operation.
2 200%n0" . Auto tuning is made invalid to enable
' ’ manual setting of parameters No. 25 to
29.

Set the following parameters for each The gains for 6peration of all axes are set to the same value.

axis to the minimum value of all ’
3 interpolation-controlled axes:

+ Parameter No. 25
+ Parameter No. 26
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5 -2 Application Operations

5-2-1 Changing the command pulse train input form

(1) 'nput pulse waveform selection

~ A position command pulse train can be input in any of three formats (forward/reverse pulse train,

sign plus pulse train, A/B phaée pulse train} and further positive or negative logic can be se-
lected. On the basis of the following table, set parameter No. 7 according to the pulse train form
of the command section.

Parameter No. 7

Command Pulse Tralnh Form Forward Rotation Reverse Rotation Setting
Forward rotation pulse train | PP W Factory setting
Reverse rotation pulse train NP I i I | I i 010

L2
g e LY e
2 | Pulse train +
& sign | NP L ] H 011
Z
. A phase pulse train PP I ‘ l ‘
B phase puise train NP ! 1 : ‘ 012
Forward rotation pulse train PP T f f i f
Reverse rotation pulse train NP WU—I_ 000
- PP
2 St L
o | Pulse train +
= sian | NP 001
2 ¢ H | L
e
A phase pulse train PP l
B phase pulse train NP ] i ‘ 002

Note: —l indicate the timings at which the command pulses are imported.
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(2) Connections and waveforms

1} Open collector system

2)

. ) Servo amplifier
Connect as shown below: 54VDC

| : JOPC
. About 2k

S ST

About 2kQ
]

The explanation assumes that the input waveform has been set to the negative logic and for-
ward and reverse rotation pulse trains (parameter No. 7 has been set to 010). The waveforms
in the table in (1) of this section are voltage waveforms of PP and NP based on SG. Their rela-
tionships with transistor ON/OFF are as follows:

Forward rotation
pulse train
(transistor) I

(OFF)I {ON} (DFF)J (ON) | {CFF)

Revearse rotation

pulse train
(transistor) (OFF) l(ON) (OFF) | {ON) | {OFF) (ON)[

Differential line driver system

Connect as shown below: Servo amplifier
[ - PP

ra _I PG
el NP

I i | i ina

The explanation assumes that the input waveform has been set to the negative logic and for-
ward and reverse rotation puise trains {parameter No. 7 has been set to 010). For the ditferen-
tial line driver, the waveforms in the table in (1) of this section are as follows.

The waveforms of PP, PG, NP and NG are waveforms based on the ground of the differential

line driver.
Forward rotaion l l l | l r
pulse train ' :
_ECPP Lt L L
e | L] L] |
Reverse rotaion I [ I ' ’ I
pulse irain i

NP [ T I R
‘l{:m N T B I
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5-2 -2 Changing the I/O signals

The input signal functions of the CN1 connector’s pins 13, 14 and 15 and the output signal functions
of pins 3 and 4 can be changed as indicated below. Use parameters No. 20 and 21 to change the
functions of the I/O pins.

(1) Functions selectabl

1} I/O signals

Signal Name Symbol c?'?#zcot.or Functions/Applications V?N:;w:;m C“Eﬁ:e hz")“de
Forward ST1 {13, 14, 15) |Start signal Input terminals. Di-1 s
rotation start
Reverse 13 {13, 14, 15) |In the speed control mode, connect ST1-8G to rotate the servo motor in
rotation start the CCW direction, or connect 5T2-8G to rofate it in the CW direction.
Disconnect both ST1 and §T2 from SG to bring the servo motor to a stop.
. The servo motor will not retate if the servo is not on.
Speed selection |DI1 (13, 14, 15} |Speed selection signal input terminal. DI-11 s
In the speed control mode, select the servo motor speed.
DI-SG Servo Motor Speed
Disconnected |Speed command (1) (parameter No, 17)
Connected Speed command (2) (parameter No. 17)
Torque limit TL {13, 14, 15) |Torque limit selection signal input terminal. Dl-1 P, 8
Connect TL-SG to limlt the torque according to the to rque limit value
% (parameter No. 8).
% TL-SG Servo Motor Speed
a Disconnected  |Maximum torque
= Connected Torque limited by parameter No. 9 selling
When the function of TL is not selected, the output torque is limited to the
value sel in parameter No. 9.
Proportional PC (13, 14, 15) [Proportionai control selection signal input terminal. D11 P, S
control Connect PC-SG to switch from the proportionai integral type to the
proportional type, Connect PC-SG when it is desired 1o suppress slight
vibration during setvo leck, for
Reset RES (13, 14, 15) [Reset signal input terminal. Di-1 P, &
Connect RES-SG for more than 50ms to reset the alarm. The following
alarms cannot be reset:
« Memory alarm 1 (A12) « Encoder alarm 1 {A20)
« Memory alarm 2 {A15) « Parameter alarm (A37)
+ Board alarm 1 (A17)
Also, the regenerative alarm (A30) and overload (AS0) cannot be reset
until the regenerative brake resistor and power transistor are cooled,
respeclively.
Up-to-speed PF (3, 4) Up-ta-speed signal oulput terminal. Do+ S
When the servo molar speed has nearly reached the preset speed,
PF-8G are connected, They are kept connected when the preset speed is
50r/min or less. (Refer to 2} a. In this section.)
= |Encoder oP 3{4) . Described in (2), Section 3~-1-2, ) DO-1 P, 8
o 1Z-phase pulse The output pin cah be chanhged to pin 4. :
£ |Ready RD a3 4 Ready signal output terminat. DO-1 P.S
- When the servo is switched on and the servo motor is ready to operate,
= : RD-SG are connected. (Refer 1o 2) b. in this section.)
2 | Zero speed ZSP (3, 4) Zero speed detection signai output terminal. DOo-1 P. 5
= |detection When the servo molor speed is about 50r/min. or less, ZSP-SG are
.g- connected,
C |Torque limitin  [TLC {3, 4) Torque limit-in-pregress signal output terminal. DO-1 P, 8
progress When the torque limit range is reached, TL.C-SG are connected.
Electromagnetic |BRK (3.4 Electromagnetic brake interlock signal output tertninal. DO-1 P. 8
brake interlock L When the servo is switched off or an alarm oceurs, BRK-SG are
disconnected. When an alarm occurs, BRK-SG are disconnected
independentiy of the base circult state, (Refer to 2} ¢. in this section.}

Note: 1. For the /O interfaces, refer to Section 3-1-4,
2. P: Position control mode, S: Speed contrel mode
3. Available for the servo amplifier of software version A2 or later
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.

2) Detailed description

a. Up-to-speed

. ON
8 i (D]} ]
peed selection (DI1) OFF
Speed setting (1) Speed setting {2)
Preset speed '
ON
Start {ST1, 8T2) OFF
Servo motor sbeed
' ON
-to- d (PF} .
Up-to-speed (PF) OFF L]

b. Ready

ON '
3 -on (SON
ervo-on ( ) OFF

Alarm . Yes -
No . :
j |25ms or Iess] }wms or less - | 10ms or less
T 1 [ T

Ready (RD) SEF

c. Electromagnetic brake interlock

ON
Servo-on (SON) - OFF
’ 100ms or less

Ready (RD) 8{;’1: N !

Yes
No

Alarm

100ms or less
Electromagnetic brake ON hl—_
interlock {BRK) OFF

Servo ampilifier

EMG 51 Servo motor
alo
B2
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(2) To make the functions valid
Set the corresponding parameters. Three input signals (pins 13, 14, 15 of CN1) and two output
signals (pins 3, 4 of CN1) can be selected as listed below. Use the parameters to select the re-

quired functions.

Param-| Set |Abbre- ] CN1 Pin |Param-|{ Set |Abbre- o CN1 Pin
eter |Value|viation Signal Namg No. eter |Value |viation Signal Name No.
0 LSP zgéward rotation strake 0 oP Encoder Z-phase pulse
1 LSN Reverse rotation stroke 1 PE Up-to-speed
end
2 CR | Clear |(\|N0t291) o RD | Ready 3,4
.
ST1 . | Forward rotation start 13 14 3 ZSP | Zero speed detection
No. 20 4 8T2 | Reverse rotation start 15 4 TLC | Torque limit in progress
5 | DIt |Speed selection s | Rk |Electromagnetic brake
- intarlock
PC | Proportional control
7 TL Torque limit
RES | Reset
Note: Available for the servo amplifier of software version A2 or later.
The digits of parameters No. 20 and 21 Parameter No. 20 Parameter No. 21
cofrespond to the pins of CN1 as shown (Input signal function selection) (Output signal function selection)
on the right. Allocate the functions in the Pin || Pin |] Pin Pin || Pin
above table for the respective pins. _ 13 14 18 — 3 4
MEMO- When LSP and LSN are not selected, set 010 in parameter No. 6 to automatically

RANDUM  switch these signals on internally. Operation cannot be performed.

Setting example

To select the 1/O signals in the following table:

Pin No. Abbrevi- Parameter Setting
ation
13 TL Parameter No. 20
14 RES
3 TLC Parameter No. 21
4 BRK [ o[« ] 5|

After setting the parameters, switch power off once, then on again.
(3) External /O signal display and output signal forced-output
When the functions of the I/O signals are changed, they correspond to the segments on the dis-

lay screen as shown below: TL PC ST1 CR
piay ST2 \ LSN [_sp

\l"‘l H“'F i:t:::“ o

Extinguished: OFF

Input signals

[ — N R

Output signals ——Pm 3
\ \ \ / LN
S S
Pin 4 ALM
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5-2-3 Speed control mode
The servo motor can be rotated at constant speed without the pulse train signal being input. To enter

the speed control mode, change the settings of the following parameters. Note that 00C should be set

in parameter No. 12 (parameter write disable) to make application parameter write-enabled.

Parameter Name Set Value Description
- . : : LSP and LSN are automatically switched on
No. & Input signal selectlor? i O internally. |
No. 16 Position/speed control mode. selection 101 Select the speed control mode,
No. 17 Speed command (1
P and (1) Set the servo motor speed.
No. 18 Speed command (2)
No. 19 Speed acceleration/deceleration time constant Set the acceleration/deceleration time constant
No. 20 input signal function selection ' 345 Make ST1, T2 and DI valid.
{Note) No. 21 |Cutput signal function selection 013 Make PF and ZSP valid.

Note: Available for the servo amplifier of software version A2 or later.

To use the equipment in the speed control mode, set the torque limit v'alue {parameter
MEMO- " No. 9) to 75 or less or the acceleration/deceleration time constant (parameter No. 19} to
RANDUM  50ms or more so that the output torque of the servo motor is not clamped at the
maximum torque.

Timing chart
"Pow 1 ON
owsr supply OFF
1.8s orless
Control initialization Executed
Not yet
{ended)
ON }
Servo-on (SON} OFF : . |_
Forward rotation ON
start {ST1} OFF
Reverse rotation - ON : J
start {ST2) OFF
| | 2ms or more
Speed ! !
. ON
Speed selection (DI1) command (1 Speed
. OFF : @ g command {2) g
8 3
=] 5
Forward 5 2
Servo motor speed < ha

Reverse /

ON | —. T | im

Up-to-speed (PF) OFF
Zero speed detsction ON ‘ |
(ZSP) OFF

5-11
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Connection example

/\ CAUTION Always follow the instructions in Chapter 3.

Regenerative

A CAUTION Make up a sequence which switches brake option

the MC off at occurrence of an alarm. [~‘“’".3]
. Servo motor
_ \ ! HC-PQ
Power supply NF8 MG U
Single-phase 200VAC —C | O ) OV'
or . CW SM
Single-phasée 100VAC —C © o) o
10m (32 or | Encoder cable
| m (32ft) or less _ oN 2|: ‘ l ( )
24vDC_ E a
power CN'I ncodqer
supply ¥ ey EMG  o4vpe B1
'd o |~ =|l O
7 Jo
S|& RA1 B2
+ L. bd
> .
e — Zl For-servo motor with.
Servo-on O O gl electromagnetic brake
Forward rotation start Q O 5 o
Reverse rotation start O O g TiH{Note 4)
Speed selection 0 =2
(Note 3) (Note 2) [E
Trouble (R o
I a— —
Up-to-speed T @ ! t|o ‘
o & }(Note 4}
Zero speed detection 1 () T o<

Note 1.
/A WARNING

For the EN Standard model, always connect the protective earth (PE)
terminal (marked &) of the servo amplifier to the protective earth (PE)
of the control box 1o prevent an electric shock. '

Note 2.
A CAUTION

Connect the dicde in the correct direction. If it is connected reversely, the

-servo amplifier will be faulty and will not output signals, disabling the emer-

gency stop and other protective circuits.

Note 3.

MEMO-
RANDUM

The trouble (ALM) signal is in conduction 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.

Use parameters No. 20 and 21 to set these signals. Note that the func-
tions of parameter No, 21 are available for the servo amplifiers of soft-
ware version A2 or later.
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5. ADJUSTMENTS AND APPLICATION OPERATIONS

5-2-4 Torque limit

The maximum torque of the servo motor can be limited by setting parameter No. 9.

(1) To keep the maximum torgue limited ﬂar:mum " :
Set the limit value in parameter No. 9 (forque limit
value). The relationship between the parameter set-  aApout 63% of
ting and approximate torque is shown on the right. ~ {e2 28" A !

(2) Use the torque limit (TL) signal ' 50 100

Parameter setting
When the torque limit (TL) signal is used, the torque limit function is activated or deactivated by

switching TL on or off. Use parameter No. 20 to make TL valid.

TL-SG ‘ Maximum Torque of Servoe Motor
Disconnected Maximum torque
Connected Torque limited by the setting of parameter No. 9

5-2 -5 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 Ioad inertia to motor inertia is
small (2 to 5 times). Note that when vibration is atiributable to looseness$ (such as gear backlash) or ma-
chine resonance, use the machine resonance suppression filter (parameter No. 24). The slight vibration

suppreséion 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 001 in parameter No. 31 to enter the slight vibration suppression control mode at the time of a stop.

Parameter No. 31

0 0 1

_‘_—- Slight vibration suppression

contro! execution

5-2-6 Low acoustic noise mode
By choosing the low acoustic noise mode in parameter No. 0, the electromagnetic noise of audible
frequency generated by the servo motor can be suppressed by about 20dB.

Parameter No.O

—L__. Low acoustic hoise mode selection

0: non-low acoustic noise
1: low acoustic noise
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CHAPTER 6
OPTIONS AND AUXILIARY EQUIPMENT

This chapter describes 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 Setup software
6—-1—-5 RS-232C option unit (MR-C-T01)
6 — 2 Auxiliary Equipment :
6 —2 -1 Electric wires

6 — 2 -2 No-fuse breakers - fuses - magnetic contactors
6 — 2 — 3 Power factor improving reactors

6 —2—4 Relays

B—2-5 Surge absorbers

6 —2 —6 Noise reduction techniques

6 —2—7 Leakage current breaker
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INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
|WIRING CHAPTER 3
INSTALLATION CHAPTER 4
CHAPTER 5

CHAPTER 6

CHAPTER 7
TROUBLESHOOTING CHAPTER 8
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6. OPTIONS AND AUXILIARY EQUIPMENT
Y

Before connecting any option or auxiliary equipment, confirm the voltage, etc.
AWARNING with a tester more than 10 minutes after power-off. Otherwise, you may get an
electric shock.

Use the specified auxiliary equipment and options. Unspecified ones may lead to
/\CAUTION P y equip P P v
a fault or fire.

6 -1 Dedicated Options
6~1-1 Regenerative brake option
(1) Judgment of whether this option is required or not
The regenerative brake option is not required for the servo motors in the following cases:
1) HC-PQO033, 053
.Except for continuous occurrence of regeneration in a vertical motion application or the like,
the regenerative brake option is not required. At this time, there is no limit to the frequency of
regeneration.
2) HC-PQ13, 23, 43
Except for continuous occurrence of regeneration in a vertical motion application or the like,
the regenerative brake option is not required when the servo motor is run in the left-hand side
area of the curves in the following chart. At this time, there is no limit to the frequency of re-
generation. (For the HC-PQ23, the characteristic varies according to the input power supply

/ P
/
/o

voltage.)

n
o
o
T
»

_ | . | 300 |
250 250 /
_ 200
150} . / 5 150}

1001

50+ { 50

~

Deceleration torque [%]

¥ + Inpet power supply voltage
—— MR-C20A1 100VAC
-m- MR-C20A1 115VAC
{ -x— MR-C20A 200VAGC

_ Deceleration torque [%)]

g
\.
—_—
T~

T

-2~ MR-20A 230VAC

0 e i 0 e "*-:i‘\-.; Bt L !
) 50 100 10 20 . 30 . 40
Load inertia ratic GDLYGDm? Load inertia ratio GDL¥GDm?
HC-PQ13 HC-PQ23

Note: If the input power supply voltage may become higher
than the power supply voltage indicated in this graph,
reduce the load inertia ratio or use the regsnerative
brake option.
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|/

250

n
o
=]

ury

t

0
T

i

toof /
50 r
4

Deceleration torque [%]

T Input power supply voitage ' Note: If the input power supply voltage may become higher
—+— MR-C40A 200VAC than the power supply voltage indicated in this graph,
I = MR-C40A 230VAC reduce the load inertia ratio or use the regenerative
0 ! - L . . brake option.
3 4
Load Inema moment ratio GDL*/GDm’®

HC-PQ43

(2) Selection of the regenerative brake option N

When it has beén determined that the regenerative brake optioh is required in (1), select the re-

generative brake option as described below. '

1) Simple selection method
In horizontal motion applications, select the regenerative brake option as described below:
When the servo motor is run alone in the regenerative mode from the running speed to a stop,
the permissible duty is as indicated in Section 10-1 "Standard Specifications’. When a load is con-
nected, the permissible duty changes according to the inertia of the load and can be calculated

by the following formula:

permissible duty for operation of the servo )
Permissible motor alone (value indicated in Section10-1) x[ rated speed

~ duty T (m+1) running speed] {tlmgs/mlnute]

where m = load inertia/servo motor inertia
From the permissible duty, find whether the regeneré\tive brake option is required or not.
Permissible duty < number of positioning times n1 [times/minute]
Between the MBR-RB013 and MR-RB033, select the one which satisfies the above formula.
2) To make selection according to regenerative energy
Use the foilowing 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:
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a) Use the following table to calculate the regenerative energy.

’j . Formulas for Calculating Torque and Energy for Operation
Opera-| 4 rque Applied to Servo Motor
tion q ppT [N-m Energy E [J]
Regilon ‘m]
Friction
torque [ S _{utw)-No 1 _ 0.1047 ' '
- E. 1 | T 0.65x10°  Tpsas +Tu+TF | Et > No- Ty . Tpsai
_|_ § 2) [Tz=Tu+Tr E2=0.1047 - No - Tz - t
]
E T
a _ (itdm) - No- 1 _0.1047
T 5 3) |Ts= 9.55x 10" | Tpsd: +Tu+TF E:s--m—-2 - No - Ta . Tpsds
b _ Eaz 0
5 1 (1 cycle) ' 4, 8) | Ta=Tu {Not in regenerative mode.)
= -- No
=} d |
< T - Wedw) -No 1 o 01047 . i
E : p : B}y (Ts 0.55¢10° ' Tpeas Tu+sTr | Es % No - Ts - Tpsaz
2
3 \ Down /Time | gy | Ts=TusTr Ee=0.1047 - No - Ts - s
Tpsiai s Iz o | ta - _
] s g f! e ! N | Tr= uHJM)'r;‘o CF 1sd ~Tu+Te E7=——0'12047. No - T7 - Tpsdz
D Tpsa:  Tpsa:  Tpsch 9.56x 1 pscz
) (Driving) Sum total of regenerative energies | Sum total of negative energies in 1)
o 2) 5) Es to8) Es
z 4 8)
e :
E \_/ 6 \ (
=1
=) 3)

{Regenearative) - 7

b) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo ampli-

fier in the regenerative mode.

Servo Motor Inverse Efficlency [%] Amplifier Loss [W] Capacitor Charging {J]
HC-PQ033 35
HC-PQ0O53 &5 4
HC-PQ13 : 55 1
HC-PQ23 70 _
HC-PQ43 86 . 8

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 changes according to the speed

and generated torque, allow for about 10%.

Servo amplifier loss (Ea): Loss consumed in the servo amplifier. Convert this loss into re-
generative energy in accordance with the following expression:
Ea [Joule] = P [W] - t [s]
where t : regenerative operation time, not including driving time
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Capacitor charging (Ec) : Energy charged into the electrolytic capécitor in the servo ampli-

fier.

Subtract the servo amplifier loss from the inverse efficiency to calculate the energy con-
sumed by the regenerative brake option.
Er [Joule] = n - Es — Ea— Ec _
Calculate the consumption power of the regenerative brake option on the basis of single-’
cycle operation period t: {s] to select the regenerative brake option. _
PRIW] 2 BRI vooroeeeeeeeees e ereeneeseeeeeeese e es s eensn e e ST (6-1)
(3) Connection of the regenerative brake option | '

The regenerative brake option used should be connected as shown below:

. Regenerative brake option
Twist. MR-RB -

\_J—'— | iWithin 5m (16.4ft)

=] 7]

Servo amplifier

(4) Outline drawing

¢J hole
By removing the mounting brackets,
' the MR-RB013 can be installed as
c : pH shown below. -
f}\ | 1 th _
{o}- ”2:;" ! Panel
: . i Yy . ™y
|| N i -lel- - .
- . M3 screw

N
-
¢H
!
i

£

glt} @_ : ‘I w S — |
L J A L
\:lg T
|G

7_I

: B ._| ) ) — L v

— I /
A | D .

Regenerative Regenerative Variable Dimensions [mm] {[in]) Weight
Brake Power [ka} Resistance
Option : 2]
Ve W] Alelcio |l e | Fja]|n ]| |ae .
: 110|101t {85 | 18 | 35 |16 |45 | 18 | 32 ] 04
MR-RBO13 10 (4.33)|(3.98)|(3.36)|(0.71) | (1.38) | (0.63) | (0.18) | (0.71) |(0.13) | (0.2) 52
192 | 173 | 152 | 26 | 54 | 22 | 6 | 26 | 32 | 02
MR-RBO33 80 (7.56) | (6.81)| (5.98) | (1.02) | (2.13) |(0.87}{ (0.24) | (1.02) } (0.13} | (0.4) 52
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"6—-—1-2 Cable connectors

Use the encoder cable 1) or 2) after confirming the required wiring length. When the encoder ca-
ble is to be fabricated by yourself, use the encoder connector set 3) and refer to (2} in this sec-
tion.

To connect the control signals, they may either be exported directly using the CN1 connector 4)
or via the CN1-junction terminal block cable 5) to the junction terminal block 9). Use the options
according to the connection method.

To use the RS$-232C communication function, use the R3-232C 6ption ljnit 8) and the communi-

cation cable 6) or 7) which matches the personal computer used.

Servo motor Sarvo amplifier

9)
I : 5) , Positioning
CN1 }E]—EC}] Dg unit
1)2) P
[ T M= J}-~{[one 70
H i 5
i : i _ i
-]:::::::::E——_l}«: . { E {i,
H :
3) ) CN3 4) x Operation
T o8 | panel
CN3 ’ ‘
© ON3A[}=- [l ] &7 : :]] Personal
: computer
8)
Model Product Description
1) | Standard encoder cable for MR-JCCBLIOM-L Serve molor enceder  Servo motor encoder side Sertvo amplifier side ¢connecior
HC-PQ series Cable length in O: connector (AMP make} {3M make or eguivalent}
- 2, 5,10, 20, 30 [m] 1-172161-9 (housing) 10120-3000VE (connector)
g 10320-52F0-008 (Shall kit)
5 [2) 1Highly-flexible, long-life MR-JCCBLOM-H o
o encoder cable for HC-PQ Cablelengthin 3: | 7™ [ -
§ series 2,5, 10, 20, 30, 40, 50 [m) ‘,- | l}
G (3) [Encoder connector for MR-CCNS Junction cannector (AMP make) Servo amplifier side connector
2 HC-PG series 1-172161-9 (housing) (3M make or equivalent)
b +70359-1 {conhaciot) - 10120-3000VE {conneotor)
3 MTI-0002 (clamp) 10320-52F0-008 {Shell kit)
4} |Select one of these for CN1 MR-CCNi Servo amplifier side connector
{3M make or-equivalent)
z 10120-3000VE (connector}
© 10320-52F0-008 (Shell kit)
é .
: ]
n
2 - - -
‘E §) | Cakle for junction terminal MR-CTBLOSM Junction terminal block side connector Servo amplifier side connector
o block Cable length: 0.5[m] HIF3BA-20D-2.54R {Herose Electric make} {3M make or equivalent}
5 : 10120-6000EL (connector)
] 10320-3210-000 {shell kit)
] CF {J
L 1
8) [Coemmunication cable tor MR-CPCHBCEBL3IM R§-232C option side connector (3M make or equivalent) PCOB series
pCos Cable length: 3[r] 10420-6000VE{Connector) ’ personal computer side cenneclar
10320-3210-000 {Shell kit} ~ (Japan Aviation Electonics}
DE-25PF-N {Cennector)
DE-G2-J9 {Shell kit}
] L]
2 : .
"3 7) | Gommunication cable for MR-CPCATCBL3M RS-2320 eptien side connector {3M make or equivalent) DOS/V
2 pos/iv Cable length: 3[m} 10120-6000VE(Connector) ’ personal computer side connector
- 10320-3210-000 (Shell kit) {Japan Aviation Electonics)
DE-9SF-N {Connector}
DE-C1-J6-86 {Shell kit)
O X
8) {RS-232C option unit MRB-C-TH Hefer to Section 8§ = 1 = 5.
8} {Junstion terminal block MR-TB20 Refer to Section 8- 1-3.
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6. OPTIONS AND AUXILIARY EQUIPMENT

(1) Connector outline drawings

Model
Connector ; 10120-6000EL
Shell kit 1 10320-3210-000

[Unit: mm (in)]

$6.7 {0.26)

11.5 (0.45)

20.9 (0.82

> . Logo, etc. are
2-$0.5 (0.02)

indicated here.
—

42.0 (1.65)

33.0 (1.30

.‘ ]
I 287 (1.17) |

[Unit: mm}
Servo amplifier Connector for CN1, CN2 :
RS-232C option unit Connector for CN3A Junction connector for encoder (Nippon AMP make)
(Sumitomo 3M make)
Model Model|
Connector  : 10120-3C00VE Housing : 1-172161-9
Shell kit 1 10820-52F0-008 Connector pin : 170359-1
Crimp termination tool  : 755330-1
12.0 {0.48) -
{ - S _14{0.55) 23.7 {0.93)
I =
14.0 . &[5 Bl-el =
(220 (0.87) (0.55) Logo, etc. are ;: = ﬂ—@l—] P 3
indicated here. = g L ER@ : @
1 O (1 EC TR —
3 1 = ! - |4.21(0.17)
=i I | i
ofs
5| @ T [® o] T'|®
23030 {102_'570, MEMQ  The crimp termination tool is required for
RANDUM Yiring to the connector. For the crimp termi-
nation tool, contact Nippon AMP.,
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(2) Assembling of cable
The specifications and connection of each cable are indicated below. A fabricated cable should

be as specified in this section or equivalent and connected correctly. Use the cable conforming to:

the following list.

[iirz:z] . Le;:l:::)sulatlonds[;?nazil:')cliD Recommended Wire Model Cable Type
0.2 ULz20276 Encoder cable
) 0.9 to 1.27 AWG28 T7pair (BLACK) Communication cable
0.3 (0:04 0 0.08) UL20276 : Encoder cable
' . AWG24 T7pair (BLACK)

Note: d is as shown below.
d

—~

Insulation sheath
Conductor

Sectional view of lead
For the connector CN1, CN2 or CN3A, connect the external conductor of the shielded cable to the

ground plate securely as shown below.
a. Termination of external conductor

e T
- l

External Sheath Core External Sheath
conductor conhductor
Strip the sheath. Pull back the external conductor

to cover the sheath.

b. Fitting of the ground plate

Ground piate
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1) Encoder cable

When fabricating the encoder cable, connect it correctly. Otherwise, misopera-

/A CAUTION

tion may lead to injury.

| Optional cables |

MR-JCCBL2M-L MR-JCCBL10M-L MR-JCCBL10M-H
MR-JCCBLEM-L to to
MR-JCCBL2M-H MR-JCCBL30M-L MR-JCCBL50M-H
MR-JCCBL5M-H
Servo amplifier Encoder Serve amplifier Encoder Servo amplifier Encoder
side side side . side side PE— side
PS5 19 i’ T 7 PS5 19 H i’ =77] - Ps 13 i 7
LG 1 s LG B r; LG 11 7
P5 20 i‘ I PS5 20 l’ Ps 20 J'
LG 12 i LG 12 = LG 12 =
PS 18 I( PE i8 f
LG 2 4 LG 2 +
P5 10 |’ 10 -f—
H—11 8 LG 3 -+ 8 3 F; a8
MR 7 ]f 1 MR 7 i‘ 1 MR 7 1" i
MRR | 17 ! 2 MAR | 17 - 2 MRA | 17 s 2
MD 6 r 4 MD 6 i‘ 4 MD 6 l" 4
MDR | 16 ,' 5 MDR | 16 < 5 MDA | 16 3 5
BT 2 £ 3 BT 9 I4 3 BT 9 J" 3
LG 1 J LG 1 ,' LG 1 3
sD | Plate | Y ol - sp [Pttt o | sp | eme prE]

| For fabrication _
« Gonnection distanes of less than 10m (32ft) » Connection distance of 10m (32ft) to 50m (164ft)

Encoder Servo amplifier Encoder Servo amplifier
side side side {Note) side

ps [ 7 i 3 18 lps P5 [ 7 f ] 19 |Ps

T 11 rj 11 LG

J" 20 [ 20 |P5

LG 8 = 12 ; 12 |LG

MR 9 I’ 7 |mm I’ 10 |P5

MRR | 2 - 17 |MRR = 3 e

MD | 4 |’ 6 (MD f 18 |Ps

MEDR| & . 16 [MDR LG B r 2 LG

SHD |8 ol Plate |SHD MR 1 i‘ 7 |mR

MRR | 2 s 17 |MAR

MD 4 Jf 6 [MD

MDR ] r 16 jMDR

SHD g Plats ]SHD

Note:When 0.3mm” (AWG22) wires are used, three wires are
sohnected to each of P and LG.

- 2} Junction terminal block cable

Junction terminal block side Sarvo amplifier side (CN1 side)
el -
For CNT |remraie | Pin No. Pin No.
W+ 10 B1 ™ 3
ALM 0 Al f 5
PF 1 B2 ! 3
OP 1 22 Ir 1
]e] 12 B3 J 5
2 5
NP 13 B4 i— 7
NG 14 Ad s B
PR 4 BS lr 3
PG 15 AS + 10
SG 5 AB lr '
CR 16 B7 . 13
LSN 6 A7 I( 4
LSP 17 BB i 5
V5 7 AR [r 16
SON 18 BG . 17
& 18
OPC 18 B10 i‘ 19
V24 9 A10 3 20
SD 15 BE  f——eteemmeoae T

Note: Labal for position contro) mode.
Signals change with the parameter setting and contrel mode.
Use the accessery signal seals to change the signal abbreviations.
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S

3) Communication cable

NOTICE This cable may not be used with some personal computers. After fully examining the
signals of the RS-232C connector, refer to this section and fabricate the cable.

Select the communication cable according to the RS-232C connector shape 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 maximum wiring distance, which depends on the surrounding environment, is 15m in a well-

environmental office with minimal noise. Use the cable over the shortest possible distance.

Connection diagram

» MR-CPC98CBL3M . « MR-CPCATCBL3M
Personal computer side ' RS232C optioh unit  Personal computer side RS232C option unit

e P Plate| FG , ________ s Plate| FG
sb 2 — Ir — 2 |RXD TXD 3 — i’ — 2 | RXD
RD 3 If 12 [ TXD RXD | 2 |f 12 | TXD
8G 7 P 11 LG GND 5 7 11 LG
RS 4 O U, L RTS T b e
cs 5 :] CTs 8 :]

: DSR 6
DTR 4 :|

D-SUB25 pins (Note) Half-pitch 20 pins D-SUB9 pins Half-pitch 20 pins

Note: The PC98 Note also has the connector of half-pitch 14 pins.
Confirm the shape of the RS-232C connector of the personal computer used.

6-10
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e

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-

CTBLOSM) as a set. A connection example is shown below:

Servo amplifier

Cable clamp
{ABRSBAN-ESET)

CN1A
or
CN1B

Junction terminal

(MR-CTBLOSM)

block cable =

Junction terminal block
MR-TB20

ik

Ground the junction terminal block cable on the junction termmal block stde W|th the s’[andard ac-
cessory cable clamp fitting (AERSBAN-ESET). For the use of the cable clamp fitting, refer to (3),
Section 6 — 2 — 6. '

{2) Terminal lahels

The junction terminal block has three terminal block labels which indicaie signal arrangement.
Out of these labels, use the one for MR-C. This label is for use in the position control mode.

When the parameter settings of I/O signals have been changed or the position control mode is

- switched to the speed or torque control mode, refer 1o (2) in Section 61 -2 or (2) in Section 3 -

1 -2 and apply the accessory signal seales to the labels.

(8) Outline drawing

126 (4.96)

117 (4.61)

T Sl e

MR-TB20

50 (1.97)
60 (2.36)

2-$4.5 (0.18)
a
«
P Terminal screw : M3.5
~ Applicable cable: Max. 2mm
= {Crimping terminal width:

7.2mm (0.283in) max.)

6-11
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-]
6—1-4 Setup software

The setup software (MR-ZJW3-SETUP31E or later) uses the communication function of the servo am-

plifier to perform parameter setting changes, graph display, test operation, etc. on a personal com-
puter.

(1} Specifications

Item Description
Communication signal |RS-232C standard
Baudrate DOS/V system: 19200bps
Batch display, high-speed display
Monitor Graph display (minimum resolution changes according to the processing speed of the personal
computer)
Alarm Alarm display, alarm hlstury
Diagnosis DI/DO display, software number display, tuning data display
Parameters Data setting, list display, change list display, detailed information display
Test operation Jog operation, DC forced output {output signal forced output)
File operation Data read, storage, printing
Others Help display

(2) System configuration
1) Components
To use setup software, the following components are required in addition to the servo amplifier

and servo motor. Make up a system in accordance with the installation guide of each equipment.

Model (Note 1) Description
(Note 2) Personal Which contains a 80386 or more CPU and on which Windows 3.1-95 {English) runs (80486 or more
computer recommended). Memory : 8MB ot more, hard disk : 1MB or more, serial port used.
08 Windows 3.1.95 (English) .
. 840 x 400 or more coler or 16-tone monochrome display which can be used with Windows 3.1-95
Display :
{English).
Keybhoard Which can be connected to the personal computar.
Mouse Which can be used with Windows 3.1.95 (English). Note that a serial mouse is not used.
Printer Which can be used with Windows 3.1.95 (English).
Communication cable MR-CPCATCEL3M . .
When these cannot be used, refer to Section 6 — 1 — 2 and fabricate.
RS-232C option unit |MR-C-TO1

Note 1: Windows is the trade mark of Microsoft Corporation, U.S.A.
2:  On some personal computers, setup software may not run properly.
2y Configuration diagram

RS-232C Servo amplifier

Personal computer Option unit
P MR-C-TOA1

N\

CN3 CN2
e, CN3H
,;:;;:.;:::::;;:/ - ] ] [:h Servo motor
(— 1 CN3A M
to RS-232C
Connector

Communication cable

6-12
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.
6-1-5 RS~232C option unit (MR-C-T01)

This unit is required to use the setup software.

(1) Installation and removal of the unit

_ Install or remove option unit as vertically as possible to or from the servo
NOTICE amplifier. If it is installed or removed diagonally, the connector CN3 may be

damaged.

1) Installation
Install the unit after disconnecting the encoder cable from CN2. Securely insert the two

catches of the MR-C-TO1 into the sockets of the servo amplifier.

MEMO Install option unit after fixing the servo amplifier on the control box. After
RANDUM installation, the servo amplifier fixing holes are covered by the option unit and
the servo amplifier cannot be fixed to the control box. '
2) Removal .
Hold down the PB button and pull the front side down about 5mm (0.20). Then, pull the back
side off.

[Unit: mm (in}]

130 (5.12)

e '/" [ ippuitiuuRTes Iy -
=1 Y [ e TN -2
l (1 l-‘f’-'/ ASD ': u—*u 105 (4,43 4 (0.04)
- ! 1l
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6 -2 Auxiliary Equipment

The auxiliary equipment used must be those specified in this section or equivalent. To comply with
“the EN or UL/C-UL Standard, use the equipment which conform to the corresponding standard.

6—2-1 Electric wires |

o {Note 1) Wire [mm?) Torque
Servo Amplifier L1,L2 + UV, W+ P,C Electromagnetic brake (pound inch)
MR-C10A .
MR-C20A 0.75
MR-C10AT 0.75 (AWG 18) (Né’t?esz) 0.75 e
MR-C20A1 (AWG18) : {AWG18) >

T8 (AWG18)

MR-C40A (AWG16)

Note: 1. The wires are based on the 600V vinyl wires. The wires (U, V, W) in the table assume
that the distance between the servo motor and servo amplifier is 30m or less.
2. Twist the wires for connection of the regenerative brake option (P, C).

- 6-2-2 No-fuse breakers - fuses - magnetic contactors

Servo Amplifier No-Fuse Fuse Maqnetic Contactor
P Breaker | Class | Current [A] | Voltage [V] | A B c
MR-C10A
MR-C20A NP A
MR-C10A1 P K5 10 AC250 | s-N18 | 8-N21 | s-N21
MR-C20A1 NF30
MR-C40A type 10A Power tactor improving reactor
: . = must be installed.
6 —2 -3 Power factor improving reactors i i
- N - n'
When connecting directly to a large capacity power transformer 3
_ > 500
(500kVA or more, with wiring 10m or less), an excessive current 2 B A
3 c
P . . w
will flow when the power is switched on, and may damage the 5 50
: ; . z
converter section. In such a case, install a power factor improv- g : . . -

_ [knA'V] o 10 20
ing reactor (FR-BAL} to suppress the current. Wiring length {m]

The input power factor is improved to be about 90%. For use with a single-phase power supply, it may

be slightly lower than 90%.

Outline drawing and connection diagram of the power factor improving reactor

AEEEEE] r Y [Unit; mm] .
[} "ﬁ
Servo amplifier
0 NFB FR-BAL
H S Rpe X
-_— | O—O | : [
' Fower Ly '
| | N supply —0O O—0C IO Le
; o = T 55 |z
i_ w _I D1£5 _ ’ Loloe i
Mounting screw . : )
AT AT Servo Dimensions [mm {in)] Mounting[Terminal Weight
V4 ﬁ Amplifier Model screw screw [k (gib)]
| RiXslviTlz L & P W lwi| H | D |lo1| ¢ | size | size [[KY
J J “
cll W1 m::g;gﬁ FR-BAL-| 135 | 120 | 115 | 59 | 45 | 7.5 M4 M3.5 2.0
e » MR-G1oa1| 04K [(5.31)|(4.72)(4.53)|(2.32)/(1.77)|(0.29) {4.4)
MR-C20A1 [FR -BAL-| 135 | 20 [ 115 89 57 7.5 M4 M3.5 2.8
MR-C40A | 0.75K [(5.31)[(4.72)[(4.53)](2.72)[(2.24)/(0.29) : (6.17)
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6. OPTIONS AND AUXILIARY EQUIPMENT

6—-2-4 Relays

The following relays should be used with the interfaces:

Interface

Selection Example

and digital input command (interface DI-1})

Relay used especially for switching analeg input command

Relay used for switching signals on/off

(twin contacts).
{Ex.) OMRON : type G2A,MY

To prevent defective contacts, use a refay for small signal

Relay used for digital output signals (interface DO-1)

(Ex.) OMRON : type MY

Small relay with 12VDGC or 24VDC of 40mA or less

6-—-2-5 Surge absorbers

When wiring the electromagnetic brake, always use a surge absorber. Use the following surge absor-

ber or equivalent.

Insulate the wiring as shown in the diagram.

Maximum Rating Static Varistor Voltage
Maximum Capacity Rating (Range)

Permissible Circuit Surge Energy Rated Power Limit Voltage | (Reference VimA

Veoltage - Immunity Immunity value)
AC[Vrme] DCIV] [A] (Note) [J] [wl [A] vl [pF1 vl
i 22
140 180 500/time 5 0.4 25 360 300 (198 t00242)

Note: 1 time = 8 - 20ps

(Example) ERZ-C10DK221 (Matsushita Electric)

“TNR-10V221K (Japan Kemikon)
Outline drawing [mm (in)] (ERZ-C10DK221)

135
| {0.53)

4.7 +1.0 (0.19 £0.04)

|
]

{0.65)

#0.8 (0.03)

3.0 (0.12) or less

OFr more

30.0 (1.18)

Vinyl tube

Solderless terminat
for M4 screw

6—-15




6. OPTIONS AND AUXILIARY EQUIPMENT
e R e

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 uses small signals, it requires general noise reduction as men-

tioned below.

And, since the output of the servo amplifier is chopped by high carrier frequencies, the servo amplifier

can be a source of noise. If peripheral devices malfunction due to noises produced by the serve am-

plifier,

noise preventive measures must be provided. The measures will vary slightly according to the

route of hoise transmission.

1)

2)

3)

General reduction techniques

» Avoid Iéying power lines (.input and output cables) and signal cabies side by side or do not
bundle them tegether. Separate power lines from signal cables.

« Use shielded twisted-wire pair cables for connecting to an encoder and for control signal
transmission, and connect the shield to the SD terminal.

« Ground the servo amplifier, servo motor, etc. together at one point {refer to Section 3 — 4).

Reduction techniques for external noises that cause the servo amplifier to malfunction

If there are noise sources (such as magnetic contactor, magnetié brake, and a large number of

relays) which make a large amount of noise near the servo amplifier and the servo amplifier

may malfunction, the following countermeasures are required. '

» Provide surge absorbers on the noise sources to suppress noises.

¢ Attach data line filters to the signal cables . _

» Ground the shields of the encoder connecting wire and the control signal cables with cable
clamp fittings. . .

Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunc-

tion

Noises which the servo amplifier produces are classified into those which are radiated from the

cables connected to the servo amplifier body and the servo amplifier main circuits (input and

output circuits), those which are induced electromagnetically or statically by the signal cables

of the peripheral devices which are located close to the main circuit wires, and those which are

transmitied through the power supply cables.

Noises preduced by the servo am- r \ Noise radiated directly from the
plifier \ Nolses transmitted in the air / servo amplifler ...Route 1)
MNoise radiated from the power sup- Route 2)
ply cable
Noise radiated frem the wires con-
nected to the servo molor ~-Route 3)
—(Magnetic induction noise )...Routes 4) and 5)
—( Static induction noise )...Route 6)
Noises transmitted through \ Noise transmitted through the Route 7)
electric channels / power supply cable
Nolse sneaking from the ground-
ing wire due to feak current -Route 8)

6-16
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i
RTAT
B)

IS P ——— E—— F— -
t ' !
: 07 7)1
i 7) 2) g
F Samiaiaieieiniaintiy huis AN e _\I :_- _________ *
: ! H Sensor
i i ! power
i : 1) ! supply
; : ' | serve i .
L ! j =2 ampiitier : : —|_—‘
nstru- [ V=
ment Recelver \ : i 8)
3) r- !

e = = == =

N e e m e ———

Servo motor | [ TS AR _

Noise
Transmission Countermeasures
Route
When measuring instruments, receivers, sensors, etc. which handle weak signals and may malfunction
due to noise and their signal cables are installed on a panel together with a servo, amplifier or close to a
servo amplifier, such devices may malfunction due to noise transmitted through the air. The following
techniques are required. :
(1) Previde maximum clearance between the devices which are liable to be influenced by noise and a
servo amplifier.
1) 2) 3) (2) Provide maximum elearance between the signal cables which are liable to be influenced by noise and
the [/O cables of the servo amplifier. )
(3} Avoid laying the power lines {l/O cables of the servo amplifier) and signal eables side by side or bun-
dling them together. )
{(4) Insert a line noise filter FR-BSFO1 to the |/O cables or a radio frequency noise filter (FR-BIF) on the
input line,
{5) Use shielded wires for signal and power cables or put cables in separate metal conduits.
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 foliewing are required.
{1} Provide maximum clearance between the devices which are liable to be influenced by noise and a
4) 5) 8) : servo amplifier,
(2) Provide maximum clearance between the signal cables which are liable to be influenced by noise and
_the 1/O cables of the servo amplifier. :
(3} Avoid laying the power lines (/O cables of the servo amplifier) and signal cables side by side or bun-
dling them together.
{4) Use shielded wires for signal and power cables or put the cables in separate metal conduits.
When the powsr supply of periphsral devices is connected to the power supply of the serve amplifier sys-
tem, noises produced by the servo amplifier may be transmitted backward through the power supply cable
7) and the devices may malfunction, The following techniques are required.
{1) Insert a radio frequency hoise filter (FR-BIF}) on the power cables {I/O cables) of the servo amplifier.
{2) Insert a line noise filter {FR-BSFO1) on the power cables of the servo amplifier.
When the cables of peripheral devices are connected to the servo amplifier to make a ¢losed loop eireuit,
8) leakage current may flow to malfunction the peripheral devices. In that case, malfunction may be
prevented by disconnecting the grounding wire of the peripheral device.
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6. OPTIONS AND AUXILIARY EQUIPMENT

(1) Data line filter

Noise can be prevented by installing a data line filter onto encoder cable, efc.
For example, the ZCAT3035-1330 of TDK make and the ESD-SR-25 of Tokin make are available

as data line filters.
As a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated

below.

This impedances are reference values and not guaranteed values.

Impedance [Q]

10 to 100MHZ

100 to S500MHZ

80

150

(2) Surge suppressor
The recommended surge suppressor for installation to an AC relay, AC valve, AC electromagnetic

(1 34 10.04)

39 #1 (1,54 £0.04)

[Unit: mm (in)]

Loop for fixing the cable band

[d

@/@E

Product
name

Lot number

$30 £1 (1,18 £0.04)

313 +1
(0.51&0.04)

Outline drawing {ZCAT3035-1330)

brake or the like near the servo amplifier is shown below. Use this product or equivalent.

L

Z]r—o_l_o——r—@

Surge supprassor

Relay

—&

_.

Surge suppressor

‘This distance should be
short (20cm (0.79 In) or {ess).

(Ex.) 972A-2003 504 11

(Matsuo Electric ...

200VAC rating)

Cutline Drawing [Unit: mm (in)]

+—0O O0—0Q O /I/
Surge suppressor
: Vi?:::e c R Test Voltage
F (o) vV
[v] [nF] 9] [\
50 Acrass T-C
=0° o® (1W) 1000 (1 to 5s)

10 +8
(0.39 20.12)

Blue vinyl cord

lEled vinyl cord

' Vinyl sheath

N

6 0.24)

18x1.5
(0.71 £0.08}

10 {0.38}
or less

10 +3
10°40.39){{0.29
of less | £0.12f

200 (7.87)
or more

-
7;11 {0.59 +0.04)

4815 .
{1.89 +0.08}

200(7.87
or more

31,5 41
{1.24°£0.04)
L}

\

44 {0.16)]

Note that a diode should be installed to a DC relay, DC valve

or the like.

Maximum voltage :

Maximum current :

age of the relay or the like

Not less than twice the drive current

of the relay or the like

6-18

Not less than 4 times the drive volt-
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6. OPTIONS AND AUXILIARY EQUIPMENT

(3) Cable clamp fitting (AERSBAN-SET)
The shield wire earth plate normally only needs to be

connected to the connector’'s SD terminal. However,

the effect can be increased by directly connecting the

wire to an earth piate as shown below.

Install the earth plate near the servo amplifier for the
encoder cable. Peel part of the cable sheath to ex-
pose the shield, and insert that part into the earth
plate with the cable blamp. If the cable is thin, clamp

several cab

les in a bunch.

The clamp comes as a set with the earth plate.

¢ Outline drawing

Earth plate
2-¢5 (0.20) hole " 47 5 (0.69)

Installation
hole |
%
- -
2
@ =)
gl - [ J_%o
N T T e —— ... : e 1<«
S o 2 5
[=)
et L]
5o | 3 -
Ny =
s . & @
M~ A ! ~ ¥
' |
1(0-24) 22 (0.87)
M4 screw™ )
L] 85 (1.38)

B

="

Clamp section diagram

Cable clamp

1) Always wire from the earth plate to the cabinet ground.

2} *Screw hole for wiring to cabinet ground.

40 (1.57)

(A, B)

30
(1.131

Cable
Cable clamp

Earth
plate

{Unit: mm (in)]

A B C Enclosed Fittings

100 86 30 )
AERSBAN-DSET (3.94) (3.39) (1.18) Clamp A : 2pos.

70 56 )
AERSBAN-ESET (2.76) .| (2.20) Clamp B : 1pc.

6-19

110 (0.39)
%)
3
8.
%o
J
Clamp L
70
A (2.76)
45
B {(1.77)




6. OPTIONS AND AUXILIARY EQUIPMENT

{4} Line noise filter (FR-BSFO01)

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 cur-

rent) especially within 0.56MHz to 5MHz band.

.Connection Chart Qutline Drawing [Unit: mm (in)]
Wind the 3-phase wires by the equal number of times in the|FR-BSFO1
same direction, and connect the filter to the power supply side 110 (4.33)
and output side of the servo amplifier. _ 95 (3.74) 2-¢5 (0.20)
The effect of the filter on the power supply side is higher as the - I— - {
number of winds is larger. The number of turns is genserally ';;__ } :
four. If the wires are too thick to be wound, use two or more fil- e &
ters and make the total number of turns as mentionsd above. &
On the output side, the number of turns must be four or less. 65 (2.56)
Do not'wind the greunding wire together with the 3-phase wires. P
The filter effect will decrease. Use a separate wire for ground- $33 (1.3
ing. '
g L
> A
L/ zS
. . S8
; '\\,il_
Example 1 NFB [©]  servo amplifier Example 2 NFE 0 6 Servo amplifier
G | O —_—0 | —————————y
Power____s % L1 Power > L1
supply supply
] L2 3
Line noise Line noise
filter ]
o) filter 5 5

{Number of turns: 4)

Two filters are used

{Total number of turns: 4}

(5) Radio noise filter (FR-BIF)...exclusively for the input side

This filter is effective in suppressing noises radiated from the power supply side of the servo am-

plifier especially in 10MHz and lower radio frequency band. The FR-BIF is designed for three-pole

input. When the FR-BIF is used with this servo amplifier, insulate the unused terminals.

Connection Chart

Outline Drawing [Unit: mm (in)]

Make the connecting cables as short as possible. Ground-
ing is always required.

Servo amplifier

J

NFB

Power L

—_——— O

supply

bS]

:ﬂl—

Radio noise =
filter
FR-BIF

B

About 300 (11.81)

White  Leakage current: 4mA
Red Blue Gresn
L
( ™y
29 (1.14) &
o =] $5 (0.20) hole
et - o
o b
~ ~ |2
HE AEH %
7 (0.28Y}
58 (2.28) 28t ) .
44 (1.73)
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6 -2 -7 Leakage current breaker

High-frequency chopper current controlled by pulse width modulation flows in the AC servo circuit.

Leakage current containing the harmonic contents is larger than that of a motor which is run with a

commercial power supply.

Select a leakage current breaker as mentioned below, and ground the serve amplifier, servo motor,

etc. securely. Make the input and output cables as short as possible, and also make the grounding

wire as long as possible (about 30cm(11.8in)) o minimize leakage currents,

Selection
» Leakage current on the electric channel
5.5mm? x Sm 5.5mm? x 50m
from the leakage current breaker to the in-
Noise filter
put terminal of the servo amplifier: fg1 [mA] NV
o . i 6-1. — ,Q\ — | Servo
{Obtain from Fig. 6-1.) e — amplifier
« Leakage current on the electric channel . T
from the output terminal of the servo ampli- = = = = =
Igi Ign lga g2 igm

Leakage current [mA]

fier to the servo motor: 1g2 [mA]

(Obtain from Fig. 6-1.)
« Leakage current when a filter is connected to the input side: Ign [mA] (4.4[mA] per one FR-BIF)
s Leakage current of the servo amplifier: lga [mA] (2[mA])

« Leakage current of the servo motor: igm {mA] (Obtain from Table 6-1.)

Rated sensitivity current 210 - {Ig1 + Ign + Iga + K - (192 + Igm) } [mA]
K: Constant considering the harmonic contents
(varies according to the frequency characteristics of the leakage circuit breaker)
Models provided with countermeasures against harmonics and surge: K=1
(equivalent to MITSUBISHI NV-SF or CF)

General models (equivalent to MITSUBISHI NV-CA, CS or $S) : K=3
120 Table 6-1 Leakage Current of Servo Table -2 Leakage Circuit Breaker
100 Motor {Ilgm) Selection Example
80 ‘ —
_,/ Rated Sensitivity
60 eni Servo Motor Servo Current of Leakage
L+ kwy |Leakage CurrentImAll |, sjitier Circuit Breake
40 T [mA]
11 )
20 0.03 10 0.4 0.1 MR-G10A({1)
o 1y d s s 1 to
2 35558 1422 38 80 150 MR-C20A(1}) 15
Cable size [mm?]
MR-C40A

Fig. 6-1 Leakage Current per 1km

{lg1, 1g2) when CV Cable
s Laid in a Metal Conduit



CHAPTER 7
MAINTENANCE AND INSPECTION

This chapter describes maintenance items.

INTRODUCTION | CHAPTER 1 -

OPERATION k | CHAPTER 2
WIRING | CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER 5

OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND I _ CHAPTER7Y
TROUBLESHOOTING | CHAPTER 8

CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION | | CHAPTER 11

OPTIONAL PRODUCTS CHAPTER 12
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7. MAINTENANCE AND INSPECTION

1. Before starting maintenance or inspection, switch power off and wait for more
than 10 minutes. Then, confirm the voltage is zero with multi meter. Other-
wise, you may get an electric shock.

/N WARNING 5

Any person who is involved in maintenance and inspection should be fully
competent to do the work. Otherwise, you may get an electric shock. For re-
pair and parts replacement, contact our safes representative.

1. Do not test the control circuit of the servo amplifier with a megger (measure
NOTICE insulation resistance)!

2. Do not disassemble or repair on the customer side.

(1) Check areas _
It is recommended to make the following checks petiodically;
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 that there are no scratches or cracks in the cables (especially the encoder cable). Carry
out the periodic inspection according to the usage conditions for the moving parts.
4) Check the servo motor shaft and coupling for misalignment.

(2} Life
The following parts must be changed periodically as listed below. If any part is found faulty, it
must be changed immediately even when it has not yet reached the end of its life, which depends
on the operating method and environmental conditions. Also, when using the servo motor in the
atmosphere where there are many oil mists, dust particles and others, perform cleaning/inspec-
tion every three months. For parts replacement, please contact your saies representative.

Part Name Standard Life
Servo amplifier [Smeoothing capacitor 10 years
Bearings 20,000 to 30,000 hours
Servo motor  |Encoder 20,000 to 30,000 hours
V ring 5,000 hours

1) Smoothing capacitor : The characteristics of the smoothing capacitor will deteriorate
' because of effects from the ripple current. The life of the capacitor will
differ greatly according to the ambient temperature and usage
conditions. When operated under normal environmental conditions,

‘the life will be approximately 10 years.

2} Servo motor bearings: 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 un-
usual noise or vibration is found during inspection.

3) Servo motor Vring - 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 ¢il leakage, etc. is found during inspection.



CHAPTER 8
TROUBLESHOOTING

This chapter gives the alarm codes, their definitions and corrective actions. When
any alarm has occurred, refer to this chapter and take the corresponding action.

Alarm List
INTRODUCTION CHAPTER 1
OPERATION _ CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6
MAINTENANCE AND INSPECTION CHAPTER 7

s 1 - -

CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12
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8. TROUBLESHOOTING

When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation.

/N CAUTION

When the regeneration fault (A30) or overioad {A50) alarm has occurred, always

remove the cause of occurrence before restarting operation. If operation is re-
NOTICE g op b

peated by switching power off to reset the alarm, the servo motor, servo ampli-

fier and regenerative brake option will fail!

When an alarm occurs, the trouble signal (ALM) switches off. Therefore, the magnetic contactor ins-
talled before the power input terminals (L1, L2) switches off and power is switched off. For several
seconds after that, the corresponding alarm code is displayed and then disappears.

Switch power on again, refer to the alarm history, and confirm the alarms that have occurred. The

alarm definitions and their corrective actions are as follows.

Display Alarm Name Definition Cause Action
A10 |Undervoltage Power supply voltage dropped. |1. Power supply voltage is low. |[Review the power supply.
MR-CDOA : 185V or less 2. Power switched on within 5s
MR-CGJA1: 83V or less after it had switched off.

3. Instantanecus power failure
of 15ms or longer occurred.
4. Shortage of power supply ca-
pacity caused the power sup-
ply voltage to drop at start,
alc. :
5. Faulty parts in the servo am- |Changs the servo amplifier.
- plifier ’ '
—— Checking method
Alarm {A10) oceurs if
power is switched on after
CN1 and CN2 connectors
are disconnected.

A12 |Memory error 1. = [RAM/ROM memory arror . {Fauity parts in the servo ampli- [Change the servo amplifier.
fier
- Checking method
Aid  (Watchdog CPU/parts error” Alarm (any of A12, A14
: and A15) occurs if power
is switched on after CN1A
A15  [Memory error 2 EEPROM error and CN2 connectors are
disconnected.
A18 [Motor.combination |The combination of servo am- [1. The 200W servo motor is Use correct combination as
error plifier and servo motor is not connected with the servo am-|in Section 10~ 1.

correct. plifier MR-C10A(1}.
. i ) . The 100W or less servo
motor is cennected with the
servo amplifier MR-C20A(1).

2. Encoder fault Change the servo motor.
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Display

Alarm Name

Definition

Cause

Action

A17

Board error

CPU/parts srror

Faulty parts in the servo ampli-
fier

Checking method —
Alarm (A17) occurs if
power is switched on after
CN1 and CN2 connectors
have been disconnected.

Change the sarvo amplifier.

Excessive amplifier currents

Vand W of the servo ampli-
fier output.

2. Ground fault occurred in
phases U, V and W of the
servo amplifier output.

A20 |Encoder error A communieation error oc- 1. Encoder connector discon- Connect correctly.
curred between the sncoder nected.
and servo ampliffer. 2. Encoder cable fault (wire Repair or change the cable.
breakage or short)
A30 |Regeneration siror |Excessive regeneration 1. Wrong setting of parameter . |Set correctly.
: No. 0
2. High-duty coperation or con-  |1. Reduce the frequency of
tinuous regenerative opera- positioning.
tion, : 2. Use larger regenerative
Chacking method brake option. )
Use the status display to 3. Reduce the load.
check the regenerative
load factor.
Regenerative transistor error  |Regenerative transistor faulty. |Change the servo amplifier.
Checking method
1} The regenerative brake
aption has overheated
abnormally.
2) The alarm occurs after
" removal of the regenera-
tive brake option.
A31 |Overspeed Speed has exceeded the in- 1. Electronic gear ratio is large |Set correctly.
stantaneous permissible (parameters No. 2, 3). .
speed. ' 2. Small acceleration/decsiera- |lncrease the accelsration/
tion time caused overshoot |deceleration time.
to be large.
3. Encodsr faulty, Change the servo motor.
A32 |Overcurrent 1. Short oceurred in phases U,

Correct the wiring.

3. Transistor (IPM) of the servo
amplifier faulty,

Checking method —
Alarm (A10) ocours if '
power is switched on after

U, V and W are discon-
nected.

Change the servo amplifier.

4. External noise caused the
overcurrent detection circuit
to misoperate.

Eliminate noise
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alarm

ceeded 250kpps.

exceeded 250kpps.

Display Alarm Name Definltion’ Cause Action
A33 [|Overvoltage Convertter bus voltage ex- 1. Power supply voltage ex- Verify the power supply.
ceeded 400V, ceeded the following value:
MR-COA : 280V
MR-COA1: 130V
2. Large spikes on power 1. Use the FR-BAL, -
supply caused the capacitor (2, Provide a power supply
to over charge. (When the different from the one
ragenerative brake option is used with equipment
not used) that generates distortion.
3. Broken regenerative brake Change the regenerative
wires. brake option.
4. The lead of the regenerative {1. Change the lead.
brake eption’is broken or dis- |2. Connect correctly,
cohnected.
A35 |Command pulse Input command pulse ex- 1. Command pulse frequency |Reduce the command pulse

frequency to 200kpps or
less.

2, Noise affecting the
command pulse.

Eliminate noise.

3. Command unit faulty.

Change the command unit.

A37

Parameter error

Parameter setting is wrong.

[y

. Servo amplifier fault caused
the parameter setting to be
rewritten.

Change the servo amplifier.

2. The same sighals have been

made valid for diffarent pins
in parameters No. 20 or 21.

Set correctly.

AS0

Overload

Overload protection is
exceeded. :
Load factor 300%: 48 or more
Load factor 200%: 4s or more
Servo motor locked: 0.3s or
more

1. Wrong connection of the
servo motor. The output ter-
minals U, V, W of the servo
amplifier do not match the in-
put terminals U, V, W of the
servo motor, :

Connect correctly,

2. Continuous output current of
the servo amplifier is ex-
ceeded.

—_

. Review operation pat-
tern.

2. Increase the servo motor

capacity.

3. Servo system is unstable
and hunting.

1. Repeat acceleration/de-
celeration and execute
auto tuning.

2. Using parameter No. 1,
change response setting.

3. Using parameter No. 1,
set auto tuning to off
and make gain adjust-
ment manually.

{Refer to Section 5—1.)

Parameter [ Adjustment
No. 26 |Decrease
No. 27 |Increase
No. 29 llncrease

4. Machine struck something.

1. Review operation pat-
tern.
2. Provide limit switches.
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Display Alarm Name Definition Cause Action
A50 5. Encoder faulty. Change the servo motor.

— Checking method
When the servo motor shaft
is rotated slowly in the
servo off state, the cumula-
tive feedback pulse value
should vary in proportion
to the angular value. If its
reading skips or returns at
any point, the encoder is
faulty.

A52 |Excessive error Value of the deviation counter |1. Acceleration/deceleration - |Increase the acceleration/
exceeded 50K pulse. time is too small. deceleration time.

2. Torque limit value (parame- |Increase the torque limit
ter No.-9) is too small. value.

3. Start not allowed by torque |1, Review the power sup-
shortage.dus to power sup- ply equipment capagcity.
ply voltage drop. 2, Increase the serve motor

capagity.

4. Machine struck something. 1. Review oparation pat-

tern.
2. Provide limit switches.

5. Wrong connection of the Connect correctly.
servo motor. The output ter-
minals U, V, W of the servo
amplifier do not match the in-
put terminals U, V, W of the
servo motor. '

6. Encoder faulty, Change the servo motor,




CHAPTER 9
CHARACTERISTICS
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Overload 1 alarm (A50) is displayed to indicate that cverload operation has been performed above
1600

An electronic thermal relay is built in the servo amplifier to protect the servo motor and servo ampli-
ously for several seconds because the machine struck something, for example. Use the equipment on

ommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

9-1 Overload Protection Characteristics
a. HC-PQ033 t0 13

9. CHARACTERISTICS

the electronic thermal relay protection curve shown below or that the maximum current flew continu-
- In machine like the one for vertical lift application where unbalanced torque will be produced, it is rec-

fier from overloads. The operation characteristics of the electronic thermal relay are shown below.

the left-hand side area of the continuous or broken line in the graph.

10
1

[s] swp Buneledp [s] o:...: Buneledo

b. HC-PQ23

200 250

100
Load factor [%]

300
320

200

Load factor [%]
Fig. 9-1 Electronic Thermal Relay Protection Characteristics

100
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9 -2 Losses Generated in the Servo Amplifier

(1) Amount of heat generated by the servo amplifier

The losses generated during the servo amplifier’s rated load operation and the power capacities
are shown below. Use the size of closed-type control box under the worst usage conditions. The
actual amount of generated heat will be a value between the rated output and zero torqué accord-
ing to the duty used. The servo motor's neminal output will decrease when the servo motor is not

used at maximum speed. The power capacity is lower than the values given below. However, the

servo amplifier's generated heat will not change.

Table 9-1 Power Capacity and Generated Heat Amount Per Servo Amplifier

(Note 1} Power

{Note 2) Servo

Area Required for Heat

Servo Amplifier| Servo Motor Supply Amplifier-Generated Heat Dissipation
Capacity [KVA] At Rated At Z_ero Torque [m2] Eftzl
Output [W] [W]

MR-C10A HC-PQ033 0.1 20 4 0.4 4.3
MR-C10A1 HC-PQ053 0.2 20 4 0.4 4.3
MR-C20A HC-PQ13 0.3 20 4 0.4 4.3
MR-C20A1 HC-PQ23 0.5 25 4 0.5 5.3
MR-C40A HC-PQ43 0.9 30 4 0.6 8.4

Note: 1. Note that the power supply capacity will vary accerding to the power supply impedance.

2. Heat generated during regeneration is not included in the servo amplifiet-generated heat. To calculate heat gener-

ated by the regenerative brake option, use Equation &1 in Seclion 6-1-1.
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(2) Heat dissipation area for enciosed servo amplifier
An enclosure or control box for the servo amplifier should be designed to operate at the ambient
temperature of 40°C (104°F) within a temperature rise of 10°C (60°F). (With a 5°C (41°F) safety
margin, the system should operate within a maximum 50°C (122°F) limit.) The necessary enclo-
sure heat dissipation area can be calculated by Equation 9-1:
P -
A= AT (9-1) (Outside)
" where, A: Heat dissipation area [m?] = ‘ (Inside)

P: Loss generated in the control box {W]
AT: Difference between internal and ambient
temperatures [°C]
K: Heat dissipation coefficient [5 to 6]

Air flow

The heat dissipation area calculated in equation (9-1)

should be calculated so that P is the sum of all Fig. 8-2 Distribution of Temperature in
' ' _ Enclosure o
When air is flown along the outer wall of the enclo-
sure, effective heat exchange will be possible, be-
cause tha temperature slope inside and outside the
0.1, enclosure will be large.

losses generated in the enclosure. For the heat gen-

erated amount of the serve amplifier, refer to Table

"A" indicates the effective area for heat dissipation, but if the enclosure is direct!y installed on an
insutated wall, that exira amount must be added to the enclosure's surface area.
The required heat dissipation area will differ according to the conditions in the enclosure. If the
convection in the enclosure is poor and the 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 surface area for each servo amplifier when the servo amplifier is op-
erated at an ambient temperature of 40°C (104°F).
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9 -3 Electromagnetic Brake Characteristics

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

An eleciromagnetic brake is used in vertical motion applications to hold the load when power is re-

moved from the drive. It is also used in conjunction with dynamic braking during an emergency stop.

The characteristics of the electromagnetic brake are shown in the table below.

(1) Characteristics

Table 9-2 Electromagnetic Brake Characteristics

Servo motor

Item HC-PQ033B HC-PQO53B HC-PQ13B HC-PQ23B HC-PQ43B
Type Spring-loaded safely brake
Rated voltage {Note 1} 24VDC
Rated currant at 20°C [A] 0.26 0.33
Excitation coil resistance at 20°C [Q] - 91 73
Capacity [W] 6.3 7.9
ON current [A] 0.18 0.18
OFF current [A] 0.06 0.11
Static friction torque [N-m] 0.32 1.3
Inertia (Note 2) [107*kg-m?] 0.0031 0.04
Release delay time [S] {Note 3) 0.03 0.03
Braking delay time [AC off 0.08 .10
[S] (Note 3) DC off 0.01 0.02
- Per [J] 5.6 22
Permissible braking |braking [oz-in] 793.8 3117.6
ik Per hour ) 56 220
[oz-in] 7936 31176
Brake |looseness at motor shaft [degrees] 0.19f0 2.5 0.12to 1.2
’ Freguency {timeas] 20000 20000
Brake life (Note 4) Ywork per |[J] 4 15
braking |[oz.in] 567 2126

Note: 1. A manual releasing mechanism is not installed. When the servo motor shaft is required to turn for core alignment of

the machine, etc., Use a separate 24VDC power and open the brake electrically.
2. This value is added to the inertia of the servo motor without a brake.

[5]

. The value for initial suction gap at 20°C.
4. The brake gap will increase due to wear of the brake lining. The brake gap cannot be adjusted. Therefore, it Is as-

sumed that the brake life will expire when adjustment is required.
5. The intefface power In the servo amplifier's (VDD: +24V) cannot be used. Always use a separate powser source.

m

. Aleakage magnetic flux will occur at the shaft end of the servo motor with electromagnetic brake.

7. Though the brake lining may rattile during low-speed cperation, it poses no functional problem.
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(2) Electromagnetic brake power supply
Prepare the following power supply for use with the electromagnetic brake only.
Examples of connection of the brake power supply are shown in Fig. 9-3 (a) to {c). (a) is for AC
off, and (b) and (c) for DC off. When the DC is 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 Section 6 — 2 — 3.

28VAC
RF © RF @
100VAC or Switch L E 100VAC or .
200VAC 15 200VAC 1 oc——p— '8
i o Switch Lo
_ | ' e
T i 315 | T VAR |5
@ ' @
I k
i3 i3
(a) i (b) w
T ‘Transformer
i RF  :Rectifier
o— Sm VAR :Surge absorber
24VDC : VAR

Electrom a-g_gl_'a_e“tic brake

(c)

: Fig. 9-3 Connection Examples
(3) Coasting distance

During an emergency stop, the servo motor will decelerate to a stop in the following pattern.
Here, the maximum coasting distance (during fast feed), Lmax, will be the area shown with the di-
agonai line in the figure, and can be calculated with the following equation. 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 cobtained in the equation.

Emergency stop

Brake current

t1 tz t3
Machine speed - -

7
vo/

Fig. 9-4 Coasting Distance during Emergency Stop

T

9-6
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_Vo s
Lmax—eo . (t'[ +iz+ 2) ......................................................................................................................... (9 2)
Here,
Lmax : Maximum coasting distance [mm]
Vo : Machine's fast {eed speed [mm/min]
4 : Delay time of conirol section [s]
2 : Braking delay time of brake (%) [s]
s : Braking time [s]
. GL+JIM) - No
9.55x104. (TL+0.8Tp)
JL  : load inertia converted into equivalent vatue on servo motor shaft  [x1 0':kg-m§]
Ju : Servo motor inertia [x1077kg-m~]
No : Serve motor speed during fast feed [r/min]
T. : Load torque converted into equivalent value on servo motor shaft [N-m]
Te .: Brake static friction torque (*) ‘ [N-m]

*t2 and Te are the values noted in Table 9-2
Characteristics. JL is the sum of the electromagnetic brake’s inertia (Table 9-2)

and the motor's inertia.

9 - 4 Vibration Rank
The servo motor vibration rank is V-10 at the rated speed. The servo motor installation position and

measuring position at the time of measurement are shown below.

Servo motor
Top
] -+—— Measuring position
Bottom

Servo Motor Vibration Measuring Condition
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10. SPECIFICATIONS

ﬁ

10 -1 Standard Specifications
These specifications also apply to the EN and UL/C-UL Standard-compliant models.

(1) Servo amplifier

Servo amplifler

MR-C10A

Item MR-C20A MR-C40A MR-C10A1 MR-C20A1

o Voltage/frequency Single-phase 200 to 230VAC 50/60Hz Single-phase 100 to 120VAC 50/60Hz

(;;::rss)uppiy Fermissible voltage fluctuation Single-phase 170 to 253VAC Single-phase 85 to 126VAC
Permissible irequency fluciuation Within £5%

Control methed

Sine-wave PWM control, current controlled system

Contrel mode

Pulse train input position control

Control theory

Model adaptive control

Auto tuning

Real-time auto tuning

Protective functions

Overcurrent profection, metor combination fault, overlpad shut off {electronic thermal relay},
overveoltage protection, encoder alarm protection, regenerative alarm protection, undervoltage/
instantanecus power failure protection, overspeed protection, excessive error protection

Max. input pulse frequency

200kpps

Paosilioning feedback pulses

4000 pulsefrev serve motar revolution

Positien centrol
spegifications

Command pulse multiplication

Elactronic gear A, B: 1 10 999 pulses 1/50 < A/B < 20

Positioning completion width setting

0 1o 898 pulses

Excessive error

+50K pulses

Interface power supply

24VDGC or VD power supplied from outside

Communication

Required option

RS-232C optien unit (MR-5-TH1), eommunication cable, setup software

with personal

computer Functions Status display, diagnostic display, alarm display, parameter selting, operation waveform monitor
Strueture Open
Environment conditions Refer to Section 4 - 1 (1},
ki 0.6 1.0 0.6
Weight [xg)
[16] 1.2 2.20 1.32
(2) Servo motor
Servo motor HC-PQ setles
ltem 033 053 | 13 23 43
Corresponding serve amplifier model MR-C10A (1) MR-C20A {1) MR-C404
Continuous Rated output{w] 30 50 100 200 400
running duty [N-1m] 0.005 0.18 0,32 0.64 1.27
 (Mote 2} Rated torque -

fez-in] 13.45 22.66 45.32 90.63 184.1

[N-m) 0.28 0.64 1.28 1.82 2.92
Max. torque {Note 2,10) -

[oz-in] 53.81 90.63 181.286 271.89 414
Rated speed[+/min] 3000
Max. speed[r/min] 4500
Instantaneous permissible speed|i/min] 5400 - 175
Power rate at continuous rated torquelkw/s} 6.45 18.47 34.13 46.02 ; 116,55
Moment of iner- § J [kg-om?] 0.014 0.019 0.03 0.089 0.145
tia (Note 7) Wi? ) [oz-in?] 0.077 0.104 0.164 © 0487 0.793
Recommended load inertia to serve motor shaft inertia 30 of less times {Note 9)
Rated output current fA) 0.85 0.85 0.85 1.5 2.8
Max. cutput current [A] 5.0 5.0 5.0 6.0 . 6.44
Regenerative Without option {Note 5) (Note 5) {Note B} (Note 7} (Note 8)
brake duly MR-RBO13 (10W) {Note 5) {Note 5) 4880 1400 800
[times/min]
{Note 4) MR-FB033 {30w) {Nete 5) {Note 5} (Note 5} 4300 2400
Power tacility capacity [kVA] {Note 3) 0.1 0.2 03 0.5 0.9
Speed/position detector Enceder (resclution 4000 jPulse/rev]}
Accessaries Encoder, {serial communication systern)
Structure Totally enclosed, natural air cooling (protection degree: IP44 {Note 12})
Envirocnmental condition (Note 1) Refer to Section 4 -2 (1)

[kgi 0.32 0.37 0.50 0.98 1.42
Weight (Note 11)

[!b] 0.71 0.82 1.4 2.12 3.13

10-2
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Note: 1. Special specifications will be required for the servo motor used in a site where it is exposéd
to oil or rain. _ '

2. The output torque and rated speed are not éuaranteed during a power voltage drop.

3. The power facility capacity will differ according to the impedance.

4. The regeneralive brake duty is the permissible duty applied when the servo motor under no
load is decelerated to a stop from the rated speed.
When a load is applied, the value is 1/(m+1) of the value in the table. {(m = load
inertia/motor inertia) If the speed exceeds the rated speed, the permissible number of times
is in inverse proportion to the square of (running speed/rated speed). When the running
speed frequently varies or when the regeneration state is constantly established as in
vertical motion applications, calculate the amount of regenerative heat generéted during the
operation so that the amount of heat generated will not be larger than the permissible
value, .

5. There are no limits to the regenerative duty if the effective torque is not more than the rated
torque, _

6. When the load inertia is 30 times or less, there is no limit to the regenerative brake duty if
the effective torque is not more than the rated torque.

7. When the load inertia is 10 times or less, there is no limit to the regenerative brake duty if
the effective torque is not mere than the rated torque.

8. When the load inertia is 1 times or less, there is no limit to the regenerative brake duty if
the effective torgque is not more than the rated torque.

9. Please consult Mitsubishi when the load inertia ratio exceeds the value noted above.

10. For the servo motor with reduction gear, the ratio is 300% of the rated torque on the servo
motor shaft, '

11. For the servo motors with reduction gear and with electromagnetic brake, refer to the
outline drawings.

12. Except the shaft through area and connector.

10-3
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10 - 2 Torque Characteristics

In machine like the one for vertical lift application where unbalanced torque will
NOTICE be'prdduced, it is recommended to use the machine so that the unbalanced
torque is 70% or less of the rated torque.
MEMO- The short-time operation area of the servo motor with reduction gear is as
RANDUM indicated by the broken fine. - '

10-2 -1 Standard

{HC-PQO33]
0.4 ] ]
1 [
Short-time running area .’
0.3 i '

Torque [N - m]
o
[

=)
B

Continuous running area

0 1500 3000 4500
Speed [’min]
[HC-PQ13}
15
1.2 -
;. -Short-time
‘. running area
RNy SRR L
z ‘
@
3
2 0.5
2
03
. Corfinuous running area =
ol i R
1500 3000 4500
Speed [/min]
[HC-PQ43]
4.0
30—
Shorttime

“rupning area | L C \

Torque [N - m]
g
[=]

=
o

Caontinuous running area

1500 3000 4500
Speed [rfmin]
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[HC-PQO53]

0.8

o
)

- Short-ime running area - T

Torque {N - m]
o
~

o
)

Continuous running area . -

0 500 3000 4500
Speed [timin]
[HC-PQ23]

2.0

15
T |7 sherttime
2, | nmnearea

o 1.0

=3

g .

5 :

fid i

K Continuous running area

1500 3000 4500
Speed [rimin]
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10 -2~ 2 Low acoustic noise mode (carrier frequency 9.0kHz)

[HC-PQ033] .

0.4
0.3
'_E - Shorl-fime running a=rea.‘ o
= I P - o ;
2 02
=
g
2
01
Continuous running area
a .
1800 3000 4500
3peed [rimin]
‘;
[HC-PQ13)
i5
i Short-time
_ I running area
Eggfaiornin L
Z
o
S .
206
5 "
2ol \
0.3f
1500 3000 . 4500
Speed [rimin]
[HC-PQ43)
4.0
“E | shordime
‘ z : rnning area |
. S50k L
3
g
-2
1.0l
Cantinuous running area
0 .

1500 3000 4500
Speed [/min]
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[HC-PQO53]
0.8

o
@

Shert-time running area

Torque [N -]’
o
B

Q
]

. Continuous running area
e |

1500 3000 4500
Speed [r/min]

[HC-PQ23]
20

T ghona
2 running

Torque [N - m]
o

0.5

Continuous

1500 3000 4500
Speed [rimin]
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-~ |
10 -3 Outline Draﬁings |

10 -3 -1 Servo amplifiers

MR-C10A(1), MR-C20A(1) ~

[Unit: mm{in}]
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MR-C40A

$¢6 Instalation hole

[Unit: mm{in}]
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MR-G10A(1)-UE, MR-C20A(1)-UE
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z

—
of o :
~ e
x bl 2
< =3 -
N @
- -
B P
] 5 {0.20) g
e 4
i 2

i)

5 (0.20)

i

oo

Il

g

00000oe00000

H 0000000000000

[Unit: mm(in)]

e
_}L—! ‘—r'—'l ‘
1

™ g e

80 (3.15)
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10. SPECIFICATIONS

MR-C40A-UE

$6 Instalation hole

—

u

=3

9.3

(95)

[Unlt: mm]

104

120

15

130

(5

150 -
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10. SPECIFICATIONS

10 -3 -2 Servo motors

{1) Standard (without electromagnetic brake, without reduction gear)

-

L 25 040
Moter plate 5 2.5 2-04.5 »
i3]
O ite sidh
¥ {Opposite side) /,.
l
Motor plate 1 3
| (3] / 5 E =
I s & 4
Bottom By =
e It & ™ 1
Botterm Top I A AN S5
'rl & a
op o~ )1
A = 5
Caution plate | : KL
~ | 252 93 89
eh e
Y 20
Power supply lead 4-AWG19 0,3m
{with end -insulated round
. crimping terminal 1.25-4)
Red Phase U
White Phase V
Enceder cable 0.3m. Black ‘Phase W )
With connector 1-172169-8 Graenlyellow :Earth
(AMP make) BC12041 =
[Unit: mm]
Model Output | Variable Dimensions | |neriia Moment | Weight
o] L KL | Jx10%kgm®) | [kl
HC-PQO33 30 65.5 235 0.014 032
HC-PQO53 50 715 295 0.019 0.37
HC-PO13 100 88.5 445 0.03 050
L 30 ] L
Motar piate 71,38 : ’F’/_"
(Opposite side) ‘_4-055'8
/ TR
Motar piate 38’ - / e
: | 3
N s
Bott =
Bottor ottom “g) X
Top Top = & E2
But}tom @ T ©
4 Top i g & & o
Caution plate . 10.6 9.9 | LS L : J
(1] 1252 — : WL '
£ H

Power supply lead 4-AWG19 0.3m

(With end -insulated round
crimping terminal 1.25-4)

Red ‘Phase U
White :Phase V
Encoder cable 0.3m Black :Phase W

With connector 1-172169-9 Greentyellow :Earth BC12042 x
(AMP make)
[Unit: mm]
Output | Variable Dimensions | nertia Moment | Weight
Model
Wi L KL Jx10%gm?] | [kg]
HG-PQ23 200 89 491 0.088 0.96
HC-FQ43 400 114 721 0.143 1.45
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10. SPECIFICATIONS

(2) With electromagnetic brake

25
040
Moator plate 5[, 2.5 2-94.5 N
(OCpposite side} V
Motor plate = 'B
-1
Baott 1/
ottom
' . Bottom g \ ;
T
Top Balon _ | Top m s N
Top 2 . ? s
L
. 2 B3
Caution plate = KL
25.2 8.3 5 CE]
5.5
uA) 1 , 5
£
20
Brake lead Power supply lead 4-AWG19 0.3m
2.0.30.3m (With end -insulated round *
][ l E {With end -insulated round erimping ferminal 1.25-4)
crimping terminal 1.25-4) Red ‘Phase U
-Encoder cable 0.3m White ‘Phase v
- Black ‘Phase W
- With connecter 1-172169-2
(AMP make) Greenfyaliow :Earth BC12043 x
[Unit: mm]
" Output | Variable Dimensions Brake Static | o moment Weight
adel Friction ¥ 10K 2, I
™l L KL Torque [Nem] [x gem*] kgl
HC-PQO33B 30 835 23.5 .32 0.017 0.63
HG-PQO538 50 g9 5 285 .32 0.022 .69
HC-PQ13B 100 114.5 44.5 0.32 0.032 0.83
L . 30 0eo
Motor plate 7], 3 y—?
{Ophosite side} 4 $58
f / & ¢ 12
Motor plate ’@f \@ | [ﬁ / g
T\ . 7 3
Bottom Battom & X
Top Top .
[ B & &2y
2 Bottom o E"; .
! [ -1
= Top _ ; < & g
Caution plate i_ 106 t’:’B 59 KL—
. [1]_J2s2 — 575 T
20
Brake lead Powar supply lead 4-AWG19 0.5m
2.0.320.3m {With end -insulated round
_ {With end -insulatad round - crimping terminal 1.25-4)
crimping terminal 1.25-4) Rec.l “Phase U
White :Phase V
E.nc:nder cable 0.3m Black ‘Phase W
With connectar 1-172169-8 Greenlyellow ‘Earth BC12044 %
{AMP make)
fUnit; mm]
Model Outpyt | Variable Dimensions Br::i‘?;i“c Inertia Moment | Weight
w] L KL Torgue [Nem] J p10kgem?] [kal
HGC-PG23B 200 121 49,1 13 0.136 - 16
HC-PQ43B 400 148 721 1.3 0191 24
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10. SPECIFICATIONS

(3) With reduction gear for general industrial machine
(a) Without electromagnetic brake

For reverse rotation command

"Rotation direction”
For forward rotation command

L 60.5 Oss
8 6.5
040 ) 28 25
Mator plate
({Oppusite side) ] f
M lat ™ : @
otor plate %) !
) <
Boltom Bottom 2lafE
cl<|o
Top Boltomn Top sleii
\ . g .
\ To = 8 a r~
S , ( 8
Caution plate _lf . .
(1] 252 23 9.9 KL || 2 g g
et (W} 1)
| LLH M4 threads,
’ 20 depth 8
Power supply lead 4-AWG19 0.3m
I (With end -insulated round
. . crimping terminal 1.25-4)
-Enf:oder cable 0.3m Red ‘Phase U BC12104 =
With connector 1-172169-8 White ‘Phase V
(AMP make) Black :Phase W
Greeniyellow :Earth
[Unit: mm]
Output | Variable Dimensions | Reduction Reduction Ratio Inertia Moment Weight
Model W] L KL | Gear Model | {Actual Reduction Ratio) | J [x10-*kgm?) | Backlash | “nor
HC-PQOS53BG1 50 115.5 C T4 K6505 145 (9444) 0.055 &0min.max. 1.4
HC-PQO53BG1 50 134 92 Ke512 1112 {49/576) 0.077 G0min.max. 1.8
HC-PQO53BG 50 134 2 K&520 1120 {25/484) 0.059 B0min.max. 18
Far reverse ratation command
"Rotaticn direction”
For forward rotation command”* 4-07
) L ——
L 805 . W]
8 5.5
340 28 25
* Motor plate ||
(Opposite side}
A
Motor plate el /
™~ z = |
Bottom Botlom HEIES
X Toj sl=ls
T"F’l Botiom P S
i Top %{9‘ ;I B
i r
Caution plate 23
{i] 252 2 KL L
fu= [N UL 1
[} M4 threads,
20 depth 8
Powsr supgly lead 4-AWG19 0.3m
(With end -insulated round
crimping terminal 1.25-4)
Encoder cable 0.3m ) Red :Phase U . BC12105 %
With connector 1-172169-9 White :Phase V
{AMP make) Black ‘Phase W
Greenfyeliow :Earth
[Unit; mim]
Output | Variable Dimensions | Reduction Reduction Ratio Inertia Moment Weight
Modtel W L KL Gear Modol | {Actual Reduction Ratio) | J x10%kg.m?) | Backlash Ika]
HC-PQ13G1 100 1305 89 K6505 1/5 (9/44) 0.067 E0min.max. 1.5
HGC-PQO13G1 100 149" 107 Ke512 1112 {48/576) 0.088 GOmin.max. 1.8
HC-PQ13G1 100 149 107 K6520 1120 (25/484) 0.071 60min.max. 1.8
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10. SPECIFICATIONS

For reverse rotation command )
~——=  ‘Rolation

For forward rofation command  direction”
L

L 74 so
m[:s) 10]8 a5. | 499
Motor p'laier 30 35
{Opposite side} | |
& ’
Molor plate {5 z 7 I )
7 ,\QQ
] 7 = 23
Bottom Bottom Sl ﬂ 8
Top N ; &
Top .h_ e
Betiom o
G Top I B nip i (
Caution plate 1 {352 lt}—-lfbfﬁ 48 KL @ fgj/
= . ULRIU N w6 threads, cepth 12
20
]EDD‘ Power supply lead 4-AWG19 O.S_m
- (With end -insulated round
Encader cable 0.3m crimping terminat 1.25-4)
With connecior 1-172168-9 Red :Phase U BC12108 *
{AMP make) White :Phase V
Black ‘Phase W
Greenlyellow :Earth
[Unit: mm]
Qutput | Variable Dimensions | Reduction Reduction Ratio Inertia Moment Weight
Model ™ L KL Gear Model | (Actual Reduction Ratio} | J pdt-*kgsm?) Bacldash [ka]
HC-PQ23G1 200 142.5 1028 K8005 15 (19/26) D.249 60min.max. 33
HC-PQ236G1 200 162 1226 K2012 112 (25288} 0.293 BO0min.max. 39
HC-PQ23G1 200 162 1226 Kao20 1120 (253/5000) 0.266 60min.max. 39
For reverse rotation command
"Rotation direction”
For forward rotation command
L
L 74 Jgo
geso 107 8
Moter plate 30 35
{Opposite side) |
-
Mator plate 2 2 f .f[ |
’ﬁ l o ~
Boitom Boltom éh«g §
Top Top LS
Bollom % HE 1
To
L — !
Caution plate T Ir[ 55.2 10.6 ;5' 9.9 KL -
A - of L
= M6 threads,
UEHU %_depth 12.
20
] Power supply lead 4-AWG19 0.3m
{With end -insulated round
Encoder cable 0.3m crimping terminal 1.25-4) BC12107 =
With connactor 1-172168-9 Red iPhase U
(AMP maka) White :Phase V
Black :Phase W
Greantyellow :Earth
fUnit: mm]
Qutpyt | Variable Dimensiens | Reduction Reduction Ratio Inertia WMoment Weight
Model ) L WL | Gear Model | (Actual Reduction Ratio) | J [x10-kgem?] | B2ckiash | “poy
HC-PQ43G1 400 168 125.6 K005 175 (19/96) 0.296 GOmin.max. 38
HC-PQ43G1 400 187 145.6 K012 1112 (25/288) 0.338 &0min.max. 4.4
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10. SPECIFICATIONS

For reverse rotation command
. "Ratation
For forward rotation command direction”
191 20 0100
| 4-49
£3160 10| ,10 — 45
Motor plate 1318 50
. (Oppaosite side} — \y
— - /ia S
Molor plate \\ | ‘
o -
Bottom Boltom 5 = %3% | o
Top 2 s|e'a
8 {
El“ |
i o ! 09 - & =
: o . — 1
Caution plate LI_! 252 104 = 149.1 M8 threads..
pa 20 depth 16
Powar supply lead 4-AWG18 0.3m
(With end -insulated raund
crimping tefminal 1.25-4)
S:;ng;m IDEDI Red :Phase U BC12108 %
- - White » Phase V
With connector 1-172169-9 Black ‘Phase W
AMP make) ac hase
{ Greeniyellow :Earth
[Unit: mm)
Output | Reduction Reduction Ratio Inertia Moment Welght
Modef 9
[W] | Gear Model [Normal Reduction Ratio | Actual Reduction Ratio | J [x10%kgm?) | B2°KIash | “pg)
HC-PQ43G1 400 K10020 120 253/5000 0.853 B0min.max. 55
(b} With electromagnetic brake
For reverse rotation command .
"Rotation
For forward rotation command  direction”
— 4-¢7
L 60.5 65
040 g 5.5 .
. 28 25 #
Motor plate | |
{Opposite side) ’g
Motor plate ®] — /7 -
™ -
H Lo
Bottom Scitom ol s »
Top ! Bollom " Top 9L {7
Tu.p & E
Caution plate 05 _‘/ tl- 05 o < -
257 9 s 55 KL — N Ul
M4 threads,
Sl ULH depth 8
20 [/
Brake lead Power supply lead 4-AWGT9 0.3m
Encoder 2-0,3% 0.3m {With end -insulated round
cable 0.5m . L} i(With end -insulated round crimping terminal 1.25-4)
- impi nal 1.25-4 : BC12108 =
With connector 1-172169-9 crimping terminal 1.25-4) Req :Phase u
{AMP make) White :Phase V/
Black ‘Phase W'
Greenlyellow ‘Earth
[Unit: mm]
Madel Qutpyt | Variable Dimensions Br;:‘iiﬁs‘::"c Reduction Reduction Ratio Inertia Moment [ . | Weight
] L KL Torque [Nemj | Ge2F Motel | (Actual Reduction Ratio) | J fx1 0kgem?] ckias fka]
HC-PGOS3BGA 50 143.5 74 0.32 KE505 1/5 (9144) 0.058 S0min.max. 18
HC-PQO53BG1 50 182 92 032 KE6512 1112 {49/576) 0.080 80min.max. 22
HC-PQOS3BG1 50 162 92 0.32 Ke520 1420 {25/484) 0.062 80min.max. 2.2
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- 10. SPECIFICATIONS

For reverse rotation command

"Rolation
For forward rotation command ~ direction”
4-47
L 60.5 0ss
040- 8 6.5 I5°
Motor plate || 28 25-
{Opposite side})
Motar plate & . .
Bott \ = [
om1 -
", Bottom 5=l5
Top | Bottom || ] Top RIS
g — ~
L_Top o wi
™
Caution plate é
[N 252 93 Lr/ ﬁ-’-‘B 59 J
N RN} 55.5 KL X !
[i1 w4 sbreacs,
e deplh B
20
Bralke lead | Power supply lead 4-AWG19 0.3m
Encoder 2-0.3°0.3m - {With end -insulated round
cable 0.3m (With end -insulated round crimping terminal 1.25-4)
— crimping terminal 1.25-4 :
With connector 1-172169-8 png } REE_' :Phase U BC1 21 1 0 *
(AMP make) White :Phase V
Black :Phase W
Greenfyellow :Earth
[Unit; mm]
Modet Outpue | Yariable Dimensions Br;:it?;znc Reduction Reduction Ratio Inertia Moment | oo oo | Waight
w1 L KL Torque [Nem] Gear Model [ {Actual Reduction Ratio} | J [x10-*kgsm?] [kal
HC-PQ13BG1 100 158.5 89 032 KB505 175 {8/44) 0.069 S0min.max. 1.8
HC-PQ13BG1 100 177 167 0.32 K6512 1/12 (49/576) 0.091 0min.max. 2.3
HC-PQ13BG1 100 177 107 0.32 K6520 1/20 (25/484) 0.073 - E0min.max. 23
Far reverse rotation command
"Rotalicn
For forward rotation command  girection™
4-8
L 74 790 ;
- TG
060 Motor plate 1018 ag a5 &
(Opposite side) Ll
Motor plate 7 o I T ] Al
‘lff "!.
Bottom? Bottom Blo=
Jl5 8
Top Top P By
Eul'lum 1 E‘ 1
LCs \ . |
i - L
Caution plate [T [252 10.6 Tﬂ 57.5 KL n i
/ © UL, me threads,
o " depth 12
Brake lead 20
2:03%°03m Power supply lead 4-AWG19 0.3m
Encoder cable 0.3m S:?Ir::gi:;?;ﬁzzfdzr;:?d {With end -insulated round
With connectar 1-172169-9 crimping terminal 1.25-4) BC12111 %
(AMP make) Red {Phase U
White :Phase V
Black ‘Phase W-
Greenlyellow Earlh
[Unit: mm]
Model Output |, Variable Dimensions Br::‘izt?;z"c Reduction Reduction Ratio tnertia foment | g o | Weight
wl L KL Tarque [Nem] Gear Model | (Actual Reduction Ratio) | J [x10~kgem*] [ka)
HC-PQ23BG1 200 174.5 1026 1.3 K9005 145 (19/96) 0.289 E0min.max. 39
HC-PQ23BG1 200 194 1228 1.3 K902 1/12 (25/288) 0.333 €0min.max. 4.5
HC-PQ23BG1 200 184 1226 1.3 K2020 1420 (253/5000) 0.306 80min.max. 45
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10. SPECIFICATIONS

Fer reverse rotatl

ian command
For forward rotation command dizg%g]n’l
L
L 74 90
. 4-09
45
1180 Mator plale‘ 1018 30 35
{Opposite side} | / -
-
— L )
Motor plate [ 2 [h_ 'l1 l d &
. I T : G g
Bottom Boltom % o2 S\ _
Tep [ 9:
Top 1, ®
Bottom g
\ : l !
;
i S5 »_.Fg L \ JoZ¢
Caution plate [ =52 106 l [ 9.9 KL b @ /
£ @ UE I \._ M8 threats,
g | depth 12
Brake lead 20
2.0.3%0.3m Power supply lead 4-AWG19 0.3m
(With end -insulated round y ~
:Encoder cable 0.3m  crimping terminal 1.25-4) (\.’\.Inh.end |n.=:ulated rourd BC12112 %
" crimping terminal 1.25-4)
With connector 1-172169-9 Red Phase U
(AMP make) ed -rhase
) White ‘Phase V
Black ‘Phase W
Greenfyeilow :Earth
fUnit: mm]
Model Qutput Variable Dimensions Br:git?;ztic Reduction Reduction Ratio Inertia I;ﬁomegt Backlash Weight
w] L KL Torque [N-m Gear Model | (Actual Reduction Ratio) | -J [x10"*kgem*] [ka]
HC-PQ43BG1 400 200 1258 1.3 K9005 1/5 {19/96) 0.344 B0min.max. 4.4
HC-PQ43BG1 400 219 1456 1.3 Kaot2 1/12 (25/288) {0.388 60min.max. 5.0
For raverse rotation command
For forward rotation command dﬁgé?:;’,‘.
223 20 7100
060 Motor plate 10" 10 S99 I50
Motor plate (Opposite side) 33, 16 50
| 1 - b
[ & s . ] . a
’ o . s
. ) \ ) &'3’
Bottom 7 ) Boltom % ole E |
S es| S T TR
Top - )
Top E
ol |
]
‘ \ - <& 2
Caution plate : AL/ 515 1491 hreatt
— T 252 10 ‘ M8 threads,
L_! 106 [I ] deplh 15;
g Power-supply lead 4-AWG19 0,3m uuu
¥ {With end -insulated round 20
Encoder Brake lead crimping terminal 1.25-4}
cable 0.3m 2-0.320.3m, Red :Phase U BC12113 %
Wik connector (With end -insulaled round White :Phase V
1.172169-9 crimping terminal 1.25-4) Black :Phase W
(AMP make) Greeniyellow :Earth
fUnit: mm]
Brake Static | ,_ . Reductien Ratic .
Model Output | e ciion it Inertia Moment | o\ | Weight
M1 | Torque uem) | @07r Model | Narmat Reduction Ratio | Actual Reduction Ratie | J [<10-kgam?] kg
HC-PQ43BGA 400 1.3 K10020 1720 253/5000 0.700 80min.max. .1
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10. SPECIFICATIONS

(4) With reduction gear for precision application

{a) Without electromagnetic brake

Motor plate

1
) Bottom, i

Far reverse rotation Eomimiand

Fer farward rotation command

"Rotatian

direction”

Top

Caution plate

L 55 aro
D40 6 4-¢6.6 Fie
23 25 -\
Motor plate | | P
(Opposite side) >\
9 L
Bottorn Slaolale
=l 1 3
Bottem i 1 Top i g i S
Top .%?3 (lr < by
)"
252 2.3 tl 8.9 KL L___ N —
O
£ UUGU |\ e treace, o &
20
Power supply lead 4-AWWG19 0.3m
Encoder (With end -insulated roung
cable 0,3m ‘erimping terminal 1.25-4)
With connector 1-172169-9 Red Phase U
(AMP make) Whita ‘Phase V BCi2114 %
Black ‘Phase W .
Greenlyellow :Earth
[Unit: mm}
Output | Variable Bimensions Reduction Gear Reduction | Inertia Moment Weight
Model W] T KL Model Ratio J pet0Fkgem?] Backlash {kal
HC-PQO53G2 50 119.5 78 BK1-05B-ASMEKA 145 0.067 3min.max. 1.4
HC-PQOG3G2 50 135.5 94 BK1-08B-A5MEKA 119 C.C60 3min.max. 1.7
HC-PQOS3G2 50 1355 94 BK1-208-A5MEKA - 1720 0.069 3min.max. 1.8
HC-PQO53G2 50 1355 94 BK1-28B-ASMEKA 1729 0.057 3min.max. 18
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10. SPECIFICATIONS

Fer reverse rotation command

Far farward rotation command a?ilz%l‘f;,
L LR A-HLZ OLp.
040 G [ 45+
LK Q
Motor plate |
(Opposite side) ,® .
7
Motar plate ] / -\\?\}\P
™ v s
[i=] =
Bottom Boltom 2 wl I z ﬁ \
Tep i Boliom Top alel e g
1
4 Top a ? ™
— (2]
Caution plate - <
93 -r[ 9.9 ' . X, E
25.2 T KL L] — —_—
= . T pitreads,
) depthR
20
Power supply lead 4-AWG19 0.3m
Encoder (With end -insulated round
cable 0.2m crimping terminal 1.25-4)
With connector 1-172168-¢ Red :Phase U
(AMP make) White :Phase V BC12115 *
Black ‘Phase W
Graentyellow :Earth
Output Reduction Gear Reduction | Inertia Moment Weight
Model Wl Model Ratio J x10-kgem?)] Backlash [ka]
HC-PQ13G2 100 BK1-05B-01MEKA 145 0.078 3min.max. 1.5
HC-PQ13G2 100 BK1-09B-01MEKA 19 0,072 3min.max. 1.8
HC-PO13G2 100 BK2-20B8-01MEKA 1/20 0122 3min.max. 3.0
HC-PQ13G2 100, BK2-29B-01MEKA 1/29 0.098 3min.max. 3.0 [Unit' mm]
Model Qutput Variable Dimensions Reduction
M ([afe|wc|wle|F|lwe|w|x]| L |R]KkKL|LZz[{a|[s|P Ratio
HC-PQ13G2 100 80 | 65 | 5 | 7O 5] 48 8 60 | 23 | 1345 55 [ 93 [66) 25 | 16 | M4 8 15
HC-PQO13G2 100 80 | 85 | 85 ) 70 5] 48 8 60 | 23 | 1505 55 (108 |66 | 25 | 16 | M4 | 8 149
HC-PQ13G2 100 100 | 80 | 115 | 85 6 65 | 10 | 74 | 33 | 1565 | 75 | 115 66 | 385 | 20 | M5 | 10 4420
HC-PQ13G2 100 100 [ 80 §j 115 | B85 6 65 | 10 | 74 | 33 | 1566 | 75 | 115 | 66 [ 35 | 20 | M5 | 10 129
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10. SPECIFICATIONS

For reverse rotation command

For forward rotation command

"Rotation direction”

L LR m]Ks]
4-¢i L7
0go Moter plate LG| LE .
{Opposite side) . LK o
Motor plate 2 [ L i %
1 {/ } g
Batiom Bottom e 2 E f -
T *leE
Top op &
Bottom k] 1
Top | ‘ \
T
" I 10.8 =3k
Caution plate ‘.!..I 252 — g 99 KL - @ Eﬁ/
= . ' Ut u P threads, depth R
Power supply lead 4-AWG1S 0.3m 20
Encoder - -
cable 0.3m (With end -insulated round
- — crimping terminal 1.25-4)
vmr_}g?gg_egctor Red ‘Phase U
(AMP make) White :Phase V
Black ‘Phase W
) *
Greenfyellow :Earth BC12116
Output Reduction Gear Reduction | Inertia Moment Weight
Model W] Madel Ratio J [x10"*egem?] Backlash [ka]
HC-PG23G2 200 BK1-05B-02MEKA 1/5 0.1 3min.max. 21
HC-PQ23G2 200 BK1-09B-02MEKA 119 0.208 3minmax, 3.5
RC-PQ23G2 200 BK2-208-02ZMEKA 120 0.357 3min.max. 5.0
HC-PQ23G2 200 BK2-28B-02MEKA 1429 0.276 3min.max, 5.0 [Unit' mmj
Model Output Variable Dimensions Reducti
M Ja(iBlic|w|E|LLFje|tH| k] LT R KL [Lz] @ [s8 PR Ratio
HC-PQ236G2 200 80 | 85 ) 95 | 70 <] 48 8 60 | 23 |146 | 55 | 10656 | 66 | 25 16 | M4 8 15
HC-PQZ3G2 200 100 80 [ 115 | 85 6 65 | 10 { 74 | 33 |64 | 75 (1246 |66} 35 | 20 [ M5 | 10 149
HC-PC23G2 200 15| 95 (135100 | 8 75 10 | 85| 35 | 169 | 85 [1206 | 9 40 | 25 | M6 | 12 1/20
HC-PQ23G2 200 1151 95 | 135|100 | 8 75 10 | 85 | 35 | 169 | 85 | 1286 9 40 | 25 | MB | 12 1/29
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10. SPECIFICATIONS

For reverse rotation command

For forward retation command

“Rotation direction”

. L LR ddLZ gLD
086 LG | LE oLz
Motor plale \
{Opposite side) LK a :
‘ , — e ‘
Moter plate 0 x|
i ] w
l R
Bottom Bettom L I %
Top RN s, |
Top T k4
Botlom
TCID \
i & & &
i 10,6 ) /
Caution plate [T 177 % 5.9 KL L | \
dily \ P threads, depth R
Power supply lead 4-AWG19 0.3m 20
Encoder With end -insut
czble 0.3m { .' ‘en -ms_u ated round
crimping terminal 1.25-4)
With connector Red -Phass U
1-1 -9’ .
(Awfg.::kz) White Phase V BCI2117 %
Black ‘Phase W
Greenfyeliow ‘Earth
Output Reduction Gear Reduction | Inertia Moment Weight
Model W Model Ratio 4 [x10'4kg-m2] Backlash fka]
HC-PQ43G2 400 BK2-058-04MEKA H5 0.295 3min.max. 3.7
HC-PQ43G2 400 BK2-098-04MEKA 12 0.323 3min.max. 53
HC-PQ43G2 400 BK4-20B-04MEKA 1720 0.426 3min.max, 7.5
HC-PQ43G2 400 BK4-29B-04MEKA 1129 0.338 3min.max. 7.5 .
[Unit: mm]
Model Output Variable Dimensions Reduction
MW [tajBfle |wDjLE|LF|IG|WH | k] L [wtrR]i kL [L2z]a[s | p R Ratio
HC-PQ43G2 400 100 | 8C | 115 | 85 6 65 [ 10 | 74 | 33 [174] 75 | 1316 |66 | 35 [ 20 | M5 | 10 5
HC-PQ43G2 400 115 85 | 135 | 100 8 75 1 10 | 85 | 35 |195| B5 | 15286 | 9 40 | 25 | M8 | 12 119
HC-PQ43G2 400 135 | 110 [ 155 [ 115 | 8 90 | 12 [ 100 40 | 201 | 100 | 1586 | 11 50 [ 32 | M8 | 16 1720
HC-PQ43G2 400 135 [ 110 | 155 | 115 | & 90 | 12 {100 ) 40 | 201 | 100 | 1586 { 11 50 { 32 | NB | 16 1129
10-20




10. SPECIFICATIONS

(b) With electromagnetic brake

For reverse rotation command

For forward rotation command  “Rotation direction”

L 55 7o
4o 8| .6 25 4-36.5 95
Moator plate 2 \] \
{Oppusita side) F % )]
Motor plate ' ' 1 >\
)
=l Z I %
Bott ’ 10) I~
om Bottom b= gl 8@ E
Tep Ballom f| \ Top el
! A o E [
14 Top o -
. |
Caution plate g ' P \< i
752 9.3 ‘[/ ‘q 99 || X o2}
55.5 KL \
= HU \ M4 threads, depth 8
20
Brake lead- Powear supply lead 4-AWG19 0,3m
Encoder 2.03%0.3m (With end -insulated round -
cable 0.3m {With end -insulated round crimping terminal 1.25-4)
With connectar crimping terminal 4.25-4} Red :Phase U
1-172988-9 White ‘Phase V BC12118 %
(AMP maks) Black :Phase w
Greenlyellow :Earth
: [Unit; mm]
Nodel Output |_Yariable Dimensions Br;fiit?;flhc Reduction Gear Reduction Inertia_‘hillnme?t Backlash | Welaht
M L KL Torque [Nem] Model Ratio J [xt0*kgsm*] [ka]
HC-PQOS3BG2 30 147.5 78 0.32 BK1-05B-A5SMEKA 1/5 0.070 3min.max. 1.8
HC-PQ053BG2 50 163.5 a4 0.32 BK1-09B-A5SMEKA 1/9 0.063 3min.max. 21
HC-POOS3BG2 50 163.5 94 c.32 BK1-20B-ASMEKA 1420 a.c72 3min.max. 22
HC-PQOS3BG2 50 1635 94 0.32 BK1-29B-ASMEKA 1729 0.060 3min.max. 22
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10. SPECIFICATIONS

For reverse rotation command

For forward rotation command  "Rotalion direction”

L LR oL
40 LG LE Relz \ V5
Moter plate LK Q h \
{Opposite side) 1 ?35 \ N d
Moaler plate - .
o & — D
. )
Bottom ‘@ \ ‘Bﬂmm i d f @\‘0
& 5\.!{3 ] \l
Tcpl , Bollom J' Top At
Tg P
{4 ap ~ . ) .
)
Caution plate ’ < «
[ 25z 93 ‘[[ t| 8.9 ] & }8_5,
[ENS “TTT 555 Kl X
i - 7 U \_Pthreads, depth R
Power supply lead 4-AWG1S 0.3m 20
Encoder Brake: laad (With end -insulated round
- crimping terminal 1.25-4
cable 0.3m 2.047C3m . dP g - )
With connector {With end -insulated round Weh'l :Phase \UI
1-172169-9 crimping terminal 1.25-4) he : ase BC12119 %
(AMP make) Black :Phase W
Greenfyellow :Earth
Brake Static . . .
Qutput i Reduction Gear Reduction | Inertia Moment Weight
Model Wl TDchI{-rIJ(:l[oF:-I'm] Model Ratio J [x10%kgam?] Backlash [kal
HC-PQ13BG2 100 032 BK1-05B-01MEKA 115 0.080 3min.masx. 1.9
HC-PQ13BG2 100 032 BK1-09B-01MEKA 12 0.074 3min.max. 22
HC-PQ13BG2 100 0.32 BK2-20B-01MEKA 1420 0.124 3min.max, 3.4
HC-PO13BG2 100 0.32 BK2-29B-01MEKA 1/29 0.088 3min.max. 34 [Unit: mm]
Mods! Cutput . Variable Dimensions Reduction
M fA|(B|lc|WD|LE|LF|LG|WH|WK| L |LR|KLjLZ|a s [P |R Ratio
HC-PQ13BG2 100 80 [ 85 | 95 | 70 -] 48 8 B0 | 23 | 1625 | 55 | 93 {66 | 25 | 16 | M4 8 445
HC-PQ13BG2 100 BD | 85 | 95 | 7O & 48 8 60 | 23 | 1785 | 55 [109 |66 | 25 | 16 | M4 8 il
HC-PQ13BG2 100 106 | 80 | 15| 85 8 65 | 10 | 74 | 33 | 1845 | 75 | 115166 | 35 § 20 [ M5 | 10 1/20
HC-PQ13BG2 100 106 | 80 | 15| 85 G 65 | 10| 74 | 33 | 1845 | 75 | 115366 | 35 { 20 [ M5 | 10 1120
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10. SPECIFICATIONS

For reverse rotation command
r————

For forwerd rotation command

"Rotation direction"

L LR 4plZ . 0OLo
60 LGl , LE Iam—
Motor plate LK a N
osite side :
Moter plate (Opp ! — 3 1
. @ .
: : ’ { @ e >
: © Qe
| e 3\
LTS / &
Bottom Bottam } _|‘_|E A
Top oy )
Top
Boillom 1 "
Top . \ - ! < \ -
: N[ 57E 59 3¢
Caution plate T 252 106 _‘m_ - - KL - \ T /
= = = \ depth R
g Powes supply (ead 4-AWG19 0.3m ) L]\ pitveace, e
Encoder - Brake lead (With end -insulated round 20
cable 0.3m l[n]l 2-0.37 0.3m erimping terminal 1,25-4}
j E d d .
With connector [W\th.end |n5.uiate roun Red ‘Phase U
- crimping terminal 1.25-4) White :Phase V :
1-172169-9 ‘ Black {Phase W BC12120 #
(AMP make) Greeniyellow :Earth
Brake Static - .
Qutput L Reduction Gear Reduction Inertia Moment Weight
Mode] Friction " a4 2 Backlash
W} Torque [Nem] Model Ratio J 107 kg-m*] [kal
HC-PQ23BG2 200 1.3 BK1-05B-02MEKA 15 0.239 3min.max. 27
HC-PQ23BG2 200 1.3 BK2-09B-02MEKA 118 0.256 3min.max. 41
HC-PQ23BG2 200 13 BK3-20B-02MEKA 17120 0.405 3min.max. 5.6
HC-PQ23BG2 200 13 BK3-29B-02MEKA 1729 0.324 3min.max 56 {Unit' mm}
Model Output Variable Dimensions Reduction
Ml jLA|LB|IlC|LD|LE|LF|LG|LH|LK| L |LR| KL |LZ|Q |[s|[P|R Ratio
HC-PQ238G2 200 80 | &5 95 | 70 5] 45 8 60 | 23 |1v8 | 55 | 1066 |66 | 25 16 | M4 8 115
HC-PQO23BG2 200 100 | 80 | 115 | 85 6 65 10| 74 33 |196 | 75 | 1246 | 66| 35 | 20 | M5 | 10 179
HC-PQ238G2 200 M5} 85 | 135 (100 | 8 75 10 | 85 35 | 201 | 85 | 1208 9 40 | 25 | MB | 12 1720
HC-PQ23BG2 200 M5| & (135|100 | 8 75 10 | 85 35 | 201 | 85 | 1206 9 40 | 25 | ME | 12 1728
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10. SPECIFICATIONS

For reverse rotation command
————,

For forward rotation command

"Rotation direction”

L . LR aLp
4-¢LZ
080 : - ==
Motor plate E_GI..J:.E <
(Opposite side) LK a <
Metor plate — ?—
» ] D
! b "D\ic,
Bottom Botlom ot ﬁ o)
T aa-d
Top op 2
: | 0
Caution plat” -~ 99 KL — @ Eﬁ/
@ HjLATY
B Pawer supply lead 4-AWG19 0.3m H P threads, depth R
Encoder Brake load (With end -insulated round 20
cable 0.3m | 2-0.3% 0.3m ) crimping terrminal 1.25-4)
With connector (vynh.end -1n§ulated round, Red -Phase U
1-172169-9 crimping terminal 1.25-4} - Write ‘Phase V¥
(AMP make) Black ‘Phase W BC12121 =
Groenfyellow :Earth
Brake Static .
Qutput - Reductien Gear Reduction | Inertia Moment Weight
Model Friction - Backlash
° M | torque fNem] Model Ratio | J [x10%kgm?] | D200 e kel
HC-PQ42BG2 400 1.3 BK2-05B-CAMEKA 1/5 0.344 3min.max. 43
HC-PQ43BG2 400 1.3 BK3-08B-04MEKA 1S 0.372 3min.max. 59
HC-PQ43BG2 400 1.3 BK4-20B-C4AMEKA 1720 C.475 3min.max. 8.1
HC-PQ43BG2 400 1.3 BK4-28B-04MEKA 1729 0.386 3min.max. 81 [Unit' mm]
Model Output Variable Dimensions Reduction
mi LAfLB[LC[LD|LE |LF[LG|[LH|LK| L |LR| KL |[LZ|a [ s [P |R Ratio
HC-PQ43BG2 400 00| 80 (115 | 85 6 65 | 10 | 74 | 33 |206 | 75 | 1316 |66 | 35 [ 20 | M5 | 10 175
HC-PQ43BG2 400 15| 85 |135]100| 8 75 10 | 85 | 36 227 | 85 | 1526 g A0 | 25 [ ME | 12 119
HC-PQ43BG2 400 135|110 (155§ 115 | 8 90 [ 12 100§ 40 | 233 |100) 1586 | 11 | 50 | 32 | M8 | 16 1420
HC-PQ43BG2 400 135 | M0 (1556 | 8 80 | 12 | 100 | 40 (233 | 100 | 1686 | 1 50 | 32 | MB | 16 1429
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10. SPECIFICATIONS

{5) ENsUL/C-ULStandard-Compliant Model
(a) Standard {without electromagnetic brake, without reduction gear)

L 25 2-p4.5 040
5 .
Mator plate 25 .
{Opposite side) 5
Motor plate Bottom
’ P, S — -_‘ = | @]
Botom I 5 v
<
~ e~
Top Top | Z
______ ) 3.
@ bay —tl_ H "
% h \ 3 (| v Top 5 a
. { ) . M
Caution plate L I TOV plale V-10A
KL
252 UPu ' U0
| 20:
L Encoder cable 0.3m ' Power supply lead 4-AWG19 0.3m
! {With end -insulated round
-erimping terminal 1.25-4)
Encoder connector Red :Phase U BCOBZ09A
\ White ‘Phase V
- -9 {AM
1-172168-9 (AMP make) Black ‘Phase W
Greenfyellow :Earth
[Unit: mm]
Model Output | Variable Dimensions | jnertia Moment Weight
W] L KL | Jb<a0tkgm?] | [ka]
HC-PQO33-UE 30 73.5 315 0.014 0.4
HC-PQO53-UE 50 79.5 37.5 0.019 0.5
HC-PQy3-UE 100 94.5 5256 0.03 06
g8 30 080
) - 4-¢5.8
TUV plate Motor plate ) 71 3 5
. {Opposite side}
lat
Motor plate ) : ) ! s
. -, \ T P
R \ Bottom ‘ © &
33 ol gl ' 5 | M~ A9
Bottom | '"""L'_I R N / g
. Top Bottom i £ f p
Top | s
L_Tr_ _ | k-1
Top -
| ; | !
\ | ¢ v s
o W fin BT :
5.9 g 4 | J
V-16A
252
o ) == 58 KB 8]
Power supply lead 4-AWG19 0.3m
i Encoder cable 0.3m  (with end -insulated round 20
With connector crimping terminal 1.25-4)
1-172169-¢ Red :Phase U
lDDD-I {AMP make) White ‘Phase V BCO73278B
Black ‘Phase W
Greenfyellow :Earth
[Unit: mm)]
Output | Inertia Moment | Weight
M
odel M| Jixtotgm? | e
HG-PO23-UE 200 0.093 1.1
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10. SPECIFICATIONS

123 - 30 B
TOV plate Motor plate 7] a 4-¢58 A5
{Opposite side) . 2
; ! .
{ \ l Bottom \ £
Motor plate 1 S \- §
\EITHEE s
Bottom ms ¥ [ Botiom =
Top . . 2
- . I . L_I;J-;.,-J i e
Top ] ] V ring
2 — l V-16A
‘ 9.9 ’
[V | 252 il
Fa = - Power supply lead 4-AWG19 0.3m N
\ Encoder cable 0.3m {With end -insulated round
© erimping terminal 1.25-4)
Red :Phase U
While :Phase V
IDDDI Encoder connector Black “Phase W BCO7602B
1-172169-9 (AMP make)  Greeniyellow :Earth
[Unit: mm]
Output | Inertia Moment | Weight
Mode! M| Jix10%gm? | kg]
HC-PQ43-UE 400 0.148 1.55
(b) With electromagnetic brake
L 25 2-645 40
. Motar plate 3 25
Moto plate l (Opposite side) \
1 R T— - 2
N . ) Ta © E
=5 = —- @ - [
A I oimpyeg e Boltom i
-4 L —hal
J % & 1 3 Top |
_ ! ! 7T \, Vring ) &
Caulion plate T I 3 TUVK?-late V104 . |
255 | e 2o/} - [T00
| | _Encoder cable 0.3m Brake lead . Power supply lead 4-AWG1S 0.3m 20
2-0.320.3m (With end -insulated roungd ‘
(With end -insulated round crimping terminal 1.256-4)
Connector 1-172169-9 crimping terminal 1.25-4) Red . -Phasa U BCO8210A
ki . i
AMP rake B1, B2 White . :PhaseV
Black ‘Phase W
Greenfyellow :Earth
. [Unit; mm]
Model Qutput Variable Bimensions Br::it?:?l“c Inertia Moment | Weight
L KL Torque [Nem] | * [x107kgem?) Tkg]
HC-PQO33B-UE 30 101.5 31.5 032 0.017 07
HC-PQOS3B-UE 50 107.5 37.5 Q.32 0.022 a7
HC-PQ13B-UE 100 1225 52.5 0.32 0.032 c9
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10. SPECIFICATIONS

130 30 Oso
TUV plate Motor plate T 4-5.8 oy
(Opposite side) 3 /-1
Motor plate -
B ( "
ottom v
s |
-4
Bottom Y ‘.'.tnh:.; Vl e 0¥
Top Bottom | =
] Top | e
Top b L.
D £ E kil o«
@.{ TR J g | S
L& : \, Vring )
1 :i“ %2 g4 V-1BA
ELQ 252
- ] Power supply lead 4-AWG19 0.3m
/ " Brake . Jead - 2:0.3 0.3m (With end -insulated round ¥
Encoger gable 0.3m (With end -insulated round erimping terminal 1.25-4)
crimping terminal 1.25-4) B1. B2 Red :Phase 3
~N White ‘Phase
‘DDDI E:.fucuder conn_eclor Black -Phase W
With 1-172169-9 Greenfyellow Earth BCO8233A
{AMP make) :
[Unit: mm]
Output | BrakeStatic | moment | Weight
Model Friction 3 A0 kgern? K
W] Torgque [Nem] [x gem-} tka]
HC-PQ23B-UE 200 1.3 0.142 17
155 30
060
TOV plate Motor plate ! 2 1855 y‘
(Oppasita side)
Motor plate
’ [ Battom | I 3 © ’a "Q
Bottorn w7 ¥ N s Ero 7
| Boltom | g -\\
R o B — 1 ;
Top L 1 Y
K = Y v
| - i | i B ¢
. 811 Vring i 1
'] Jos2
= V164 AT 5
. ’ ble 0.3 Power supply lead 4-AWG192 0.3m +
.3m -
Encoder cable (With end -insulated round
:Srake lead" 2-0.3% 0.3m crimping terminal 1.25-4)
L Wi N Red :Phase U
Enceder connector ir_r:h‘enc: —Ins'ula‘t:edzrsoz?d . While Phase V
imping terminal 1.25- .
With 1-172169.9 Black ‘Prase W
(AMP make) B1, B2 Greenfyellow :Earth BCO82388B
[Unit; mm])
Brake Statt
Model Qutput |~ pee s ST | Inertia Moment | Weight
W] | Torque [Nem | X107 tkgom?} [kgl
HC-PQ43B-UE 400 13 0.197 22
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10. SPECIFICATIONS

10~ 3 -3 Servo motors (in inches)

(1) Standard (without electromagnetic brake, without reduction gear)

L 0,984 01.576
Motorplate 9797 |, 0.008 240477 | @
{Opposite side) /
4 1] R
Motor plate / = =
. E | %\
Botiom =
2 _ n -
1? Top e & ze?;
B S -
Caution plate ] :Ii‘ KL i
0.982 0.358
L o i
i L
0.787
Power supply lead 4-AWG19 11.8in
{With end -insulated round
]Dm-l crimping terminal 1.25-4)
’ Red ‘Phase U
) White ‘Phase
Encoder cable 11.8in Black -Phase W
With connestor 1-172169-9 Greenlyellow :Earth
{AMP make) BC12041 *
[Unit: in]
Model Output | Variable Dimensions | inertia Moment [ weight
w] L KL wh? [oz+in?] fib]
HC-PQO33 30 28 09 0.08 071
HC-PQO53 50 28 1.2 0.10 0.82
HC-PQ13 100 34 1.8 018 1.10
L - 1.181 - L2362,
Motor plate 0.276|, 0.118 )
. {Opposile side) 4$0.228
Motor plate \@ 7 o ¢ & ﬁ
; - o
L L
| / s 1.
Sottom 8 \
] Top - & %2 /
- 35,
& T .
~ wn
- o]
. | B+ +35) 8
| KL L 7]
0417 0.39 L
0.992 %/’ R
= OpqO
0.787
Power supply lead 4-AWG19 11.8in
{With end -insulated round
'DDD‘I crimping terminal 1,25-4)
Red ‘Phase U
White ‘Phase V
Encaoder cable 11.8in Black :Phase W
With connector $-172169-8 Greenfyellow Earth BC12042 %
{AMP make) '
[Unit: in]
) Qutput | Variable Dimensions | inertia Moment | Weight
Model 2 in2
] L KL wk? [0z+in?] 115}
HC-PQ23 200 3.50 1.93 0.48 212
HC-P(43 400 4.49 283 0.78 32
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10. SPECIFICATIONS

(2) With electromagnetic brake

L (.884
01.575
Motor plate 0.197( 0.008 2- 0177 Y
e - A
{Opposite side) /
Motor plate (%) / [ -
Z A
Boltom Bottom 18 =y
3 < WEHE 7,
Top I Botiom N 1 Top = by Q 57,
¥ = b R
20 = il 2 .3 = e
I I
Caution plate :I;' KL :ﬂ—‘ -
[ 0.8992 0.365 '0.39
2185
a7 L] J 1
M
. 0.787
Brake lead Power supply lead 4-AWG19 11 8in
2-0.37 11.8in {With end -insulated round
IDDDI (With end -insulated round crimping terminal 1.25-4)
crimping terminal 1.25-4) Red Phase U
Encoder cable 11.8in "E';\;':lclf ::z:ase 5\,- .
- :Phase
With copnectar 1-172169-9 Greentyellow :Earth BC12043 *
(AMP make) )
[Unit; in]
Modal Qutput | Variable Dimensions Br:':ii‘?;iﬂc Inertia Moment | Weight
K? [oz+in?] Ik}
M L KL Torque [Nom] | W
HC-PQO33B 30 3.68 0.83 0.32 0.09 1.39
HC-PQ0O53B 50 3.82 1.16 0.32 012 1.52
HC-PQ13B 100 4.51 175 0.32 0.18 1.83
i L A, i O2.362
Motorplate ~ 0.276}, 0.118 y—ﬁ
{Opposite side) 4-$0228
/ - ¢ )
Motor plate { g &
(=3
/ sl |
Bottom Battom Q \
Top Tap s & ‘aé_) ‘,
Bottlnm é %
o . . & >3 ¢
i ] KL—
Caution plate I 0457 ‘\:;9 035 1P
1] 0.982 2 984 T i
= B
, 0.787
Brake lead Powar supply lead 4-AWG19 11.8in
2.0.5° 11.8in (With end -insutated round
I'I]'JDI (With end -insulated round crimping terminal 1.25-4)
‘erimping terminal 1.25-4) Red :Phase U
. White :Phase V
Encoder cable 11.8in Black -Phase W
With connector 1-172169-¢ Greentyellow :Earth BC12044 #
{AMP make)
{Unit: in]
i i i Brake Static - .
Model Output Variabie Dimensions Friclio‘: L lnertlza Mn.m_‘l,znt Weight
M L KL Torgue [Nem] wk* [oz+in“] [ib]
HC-PG23B 200 4.76 1.93 13 0.74 3.53
HC-PQ43B 400 575 2.84 1.3 1.04 463
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10. SPECIFICATIONS

{3) With reduction gear for general industrial machine

(a) Without electromagnetic brake

For reverse rofation command

"Rotation girection”

For forward rotation command
k———-—._._‘-

L 2,382 [12.56
0.3158] | 0256 5. | A-90.276
01.58 . 1.702 0,954 [
Motor plate b
"(Opposite side) 1 § A
\ &
Mcter plate [ /’ -
™~ )
z =T ol o /- B>
Bottom Boltom § g g (f’ {
Top | Bottorn | |ad 1 Top siz|d
o
il J 7 7 ? 8
Caution plate _[/ r ﬁ 2
3
[ ' 0.882 0336 0.89 KL ~ —_
=) LLl i X
oy LLH % 4 threads,
0.787 depth 0.315
Power supply lead 4-AWG19 11.8in
| | {With end -insulated round
. crimping terminal 1,25-4)
Encodar cable 11 8in HES
- Red :Phase U BC12104 %
\:’ﬁpconr;ector 1-172169-9 White ‘Phase V¥
(AMP make) Black :Phase W
Greenfyellow :Earth
[Unit; in]
Output | Variable Dimensions i Reduction Reduction Ratio Inertia Moment Weight
Madal - W] L | Goar Model | {Actual Reduction Ratio} | wk? [ozsin?] | BeCKI2h | g
HC-PQO53BG1 50 4.55 2.e1 K6505 1/5 (9/44) .30 60min. max. 3.09
HC-PQO53BGT 50 5.28 362 KB6512 1412 (45/576) 042 &0min.max. 3.97
HC-PQO53BG1 50 5.28 362 KG520 1420 (25/484) 032 B0min.max. 3497
For reverse rotation command
"Rotation direction”
For forward rotation command 4-30.276
) L———— ]
L 2.382 02,56
0.315] , 0256 45
[1.58 1.102 0.084
Motor plate
{Opposite side) ]
Z A
Motor plate [}
=g | R L
Batlom Bottom ‘8[8 g
o =) @
Top Bottom o~ 1 Top NN
! =
L Top | =
Cauti late i
aution
MEnE H| 0.335 ‘|f 0.39 | ]
0.992 KL
= LJ I{'HU
=a ’ M4 threads,
’ 0.787 depth 0.315
Power supply lead 4-AWG19 11.8in
. (With end -insulated round
crimping terminat 1.25-4)
Encoder cable 11.8in’ Red Phase U
" With connector 1-172169-9 White -Phase V BC12105 #
(AMP make) Black :Phase W
Gresnfyellow :Earth
[Unit: in]
Output | Variable Dimensions | Reduction Reduction Ratio inertia Moment Weight
Model W) o WL | GearMode! | (Actual Reduction Ratio) | wk? [ozen?] | B2cKIash | Ty
HC-PQ13G1 100 514 3.50 KES05 1/5 (9/44) 0.36 60min.max. M
HC-PQ13G1 100 587 4.1 K6512 112 (49/576) 0.48 60min.max. 4.19
HC-PQ13G1 100 567 4.21 KB520 1/20 (25/484) 0.38 60min.max. 419
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10. SPECIFICATIONS

For reverse rotation command
Rotation direction'
For forward rotation command:
o ——

1 L 2.813 [13.54
[12.36 0.394| 0.315 4-40.354
Motor plate : s T
(Opposite side) || 1.181 1.378 L
Motor plate 2 i f —\ >
7 } oS
. . Z . &'5'& L ae®
[ie}
Bottom Bottom HRE //: \\
(=241
Top — @0 Top B}s g |
: Botiom % 1
Top - 7 | ] ' ‘<
: ! 0417 2 !
Caution plate !_u 0,992 i :10.39 KL | @\ . \-@/
M8 lhreads,
deplhrg.ﬁz
0.787
llIﬂl Power supply lead 4-AWG19 11.8in
{With end -insulated round
Encoder cable 11.8in crimging terminal 1.25-4)
With connector 1-172169-9 ed ‘Phase U BC121086 *
White ‘Phase vV :
(AMP make)
Black :Phase W
Greenfyellow Earth
[Unit: in]
Qutput | Variable Dimensions | Reduction | -  Reduction Ratio Inertia Moment Weight
Model ] L WL} Gear Model |{Actual Reduction Ratio) | wid jozin? | B2°KIash | “pgy
HC-PG23G1 200 581 4.04 9005 1/5 (19/98) 1.36 &0min.max. 7.28
HC-PQ23G1 200 38 4.83 Ka012 1/12 (25/288) 1.60 &0min.max. 8.6
HC-PQ23G1 200 6.38 4.83 K8020 1420 (253/5000) 1.45 60min.max. 8.6
Fer revarse rotation command
w3 “Rotation direction’
For forward rotation command
. . £ ~
. L . 2.913 [13.54"
0236 . ‘ ©.394] 0.315 g 480354
-Motor plata . 1.181 1.378 o
{Opposite side} |
- /@ 4
a— T
Motor plate 132 < i | 9.1
/ /~ @'5'& B2
= f=rfog
Bottom Bottem @2 S & ﬁ \\
Top e < Top g 3 -rs)
Bottom @
Top — ‘<
i .
Caution plate T .90z 244 é‘? 03 KL \@ ®/
= h — M& threads
= UE u depth 0,472
) 0.787
l[[ﬂl Power supply lead 4-AWG19 1 8in
{with end -insulated round
Encoder cable 11.8in crimping terrnirnal 1,25-4) BC12107 *
With connector 1-172169-9 Red :Phase U :
(AMP make) White * :Phase V
: Biack ‘Phase W
Greenfyellow :Earth
. ) fUnit: in]
Qutput | Variable Dimensions | Reduction Reduction Ratio Inertia Moment Weight
Model " L. KL Gear Model | {Actual Reduction Ratio) | wk? [ozein®] | P2cKash | “gpl
HC-PQ43G1 400 6.61 4.95 K9005 45 (19/96) 1.62 60min.max. 8.38
HC-PQ43G1 400 7.36 873 Ka012 1712 (25/288} 1.85 60min.max. &7
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10. SPECIFICATIONS

For reverse rotation command
———

For forward rotation commang  otation
P

direction”
7.52 3.54 £13.94
0236 039] 039 440354
5o
Motor plate 0512, 063 1.87
(Opposite side) —
i \ B
Motor plale fj v I
Bottem | Bottom &
Top Tap ;
lgw ;
&
= 30 |
A 1
\--{ B 0.39 ]
Caution plate [r:] - —
p osez 07| [T @ 5.87 ird | M8 threads,
— depth C.630
Pewer supply lead 4-AWG18 11.8in
(With end -insulated round arer
Encoder crimping terminal 1.25-4)
cable 11.8in IDD:ll Red ‘Phase U BC12108 %
- — White :Phase V
With cennector 1-172169-9 Black -Phase W
(AMP make) Greentyellow :Earth
[Unit: in]
Qutput | Reduction Reduction Ratio : .
Model Inertia Moment Weight
: W] | Gear Model | normal Reduction Ratio | Actual Reduction Ratio |  wi? [oz+in?] Backlash (5]
HC-PQ43G1 400 Ki0020 1120 253/5000 3.57 G0min.max. 12.13
Far reverse rotalion command
"Rolatien
Far forward rolation commang  direclion”
4-$0.276
L 2.382 02.559 l
CI1.575 0.315| , 0.266 45
-1.102 0.984
Meator plate ||
(Opposite side) "@
7 A | >\
Motor plate
P ] / T of '5"
] & : P
Botiorn Bollom Elg ] f 87 \
Top K Boitom « | Top 2iz|s v,
. [=]
L Top - . e
Caution plate - -
0.522 0.366 '|j ‘L_\ 0390 — =
&) 2185 KL L
o ULHU M4 threads,
depth 0.315
0.787 \Cepin o2
Brake lead Power supply lead 4-4WG19 11.8in
Encoder IDDEII (2\1\:?122 M fi," fated round (with end -insulated round
A{With end -insulated roun — i ’
i M ; crimping terminal 1,25-4)
cable 11.8in - crimping terminal 1.25-4) Red Phase U BC12108 %
With connector 1-172169-9 Whi “Ph
(AMP make) hite . :Phase V
Black Phase W
-Greentyellow :Earth
JUnit: in]
Variabte Dimensions | Brake Static - . . _
Model OL['\te\?]m Friction g:;-un'.:n:;:| (Acqs:ld:::;s:lizztgaﬁul ln;r]:iza[g'l:jw%nt Backlash WE;;!]M
L KL Torque [Nem]
HC-PQO53BG1 50 5.85 291 032 KB505 145 (9/44) 0.32 B0min.max, 3.97
HC-PQDS53BGA 50 6.28 3e2 0.32 Kg512 1412 {49/576) 0.44 &0min.max. 4.85
HC-PQ053BG1 50 6.38 a.62 0.32 KE520 1420 {25/484) 0.34 60min.max. 4.85
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10. SPECIFICATIONS

For reverse rotation command
———

"Rotaticn
For forward rotation command 'direction”
4-$0,276
E 2,382 [12.559
[i1.575 0315} | 0266 ¥
Moter plate ] 1402 0.984 i
(Oppesite side)
Motor plate |- &) -
A &
Boltom Bottom
! T
Top Battom o 1 op @
(=1 o
e b | :
Caution plate "_'B 0.390 7
o.gaz 0.366 2185 — KL —
L - LEHU M4 thraads,
oty depth 0.315
0.787
Brake lead Power supply lead 4-8WG19 11.8in
2-0.3% 11,8in With end -insulated d
Encodear Ry {With end -insulated roun
cable 11.8in [EE]]I (With end -insulated round crimping terminal 1,25-4)
crimping terminal 1.25-4) Red -Phase U BC12110 #
With connector 1-172168-9 B -
(AMP make) White :Phase V
Black :Phase W
Greenfyellow :Earth
[Unit; in)
WModel Output | Variable Dimensions Br:l:iiﬁs‘:’a;tlc Reduction Reduction Ratio Inertia Moment | o .. | Weight
] L KL Torqua MNem] Gear Model | {Actual Reduction Ratio) | wk? {oz+in?] fib]
HC-PQ13BG 100 6.24 3.50 0.32 K8505 175 (9/44) 038 GOmin.max. 419
HC-PQ13BG1 100 6.97 4.21 0.32 Ké512 1/12 {49/576) 0.50 60minmax. 507
HC-PQ13BG1 100 6.97 4,21 0.32 K&520 1/20 {25/484) 0.4¢ B0min.max. 5.07
For reverse rotation command
“Rolation
For forward rolation command ~ direction”
4-$0.354
. L 2913 03,54
0236 Motor plate : 0. ﬁ.—qms ) -
- L 1.181 1.378
(Opposite side) | . v
I by
Motar plate % 3 [ ! ‘ ‘ @ /
1
}
Bottom Bottom | z2
Q1) mied
Top i gl
Bottom 8 E‘
: -
Top - l
= T i )
Caution plate T T oses 0417 Ii 2.264 | 0.39 KL | /
=R UEjU | . M5 throads,
© depth 0.472
Brake lead 0.787
2-0.3° 11.8in - Power supply lead 4-AWG19 11.8in
{With end -insulated round Wi .
Enceder cabl 8 o ! (With end -insulated round
“With con::cte 111 ?rzmgcgmpmg el 129 crimping terminal 1.25-4) :
(AMP make) or 1 A ‘Red :Phase U BC12111 #
White :Phase V -
Black :Phase W
Greenlyellow :Earth
[Unit: in]
Qutput | Variable Dimensions | Brake Static | o, .o Reduction Ratio fnertia Moment Weight
Model Wy Friction Gear Motlel | {Actual Reduction Ratio) K2 in2 Backlash
L KL Torgque {Nem] wk* [oz+in’] fib]
HC-PQ23BG1 200 8.87 4.04 1.3 K8005 1/5 {19/96) 1.58 G60min.max. 8.6
HC-PQ23BG1 200 7.64 4.83 1.3 K8012 1112 (25/288) 1.82 80min.max. 092
HC-PQ23BG1 200 7.84 4.83 1.3 K9020 1420 (253/5000) 1.62 80min.max. 982
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10. SPECIFICATIONS

For reverse retation command X
——, "Rotation

For forward rotation command  direction”

L 2.913 [£3.54

45+ 4-00.35

12.362 Motor plate 0.394! 0.315
{Oppasite side)

1481, 1.378

— Y

mi) A@/"‘\ﬁ

Motor plate = 2 1 I ~ )
| 7 &S
| I %
Bottom Bottom 2 B8
Sloiles| - ~ B
Top slale ]
. Top ©
Batltom =
Top - . . . L
i 2254 o \\®‘ @
Caution plate .__'l 0882  0.417 ] R KL | /
= @ UHHU [L_Is threads,
« o787 depth 0.472
Brake lead _ X
2.0.3% 11.8in Power supply lead 4-AWG19 11.8in
. (With end -insulated round With end -insulated 4
‘Encod b Bi M " (With end -insulated roun BC12112 %
. er cable 11.8in  crimping terminal 1.25-4} crimping terrninal 1.25-4)
With connector 1-172168-9 Red -Phase U
(AMP make) White :Phase V
Black ‘Phase W
Greenfyellow :Earth
[Unit;.in]
Model Output | Yariable Dimensions B'::iﬁs;:ﬂc Reduction Reduction Ratio | Inertia Moment | o | Weight
L KL Tarque [Nem] Gear Model | (Actual Reduction Ratio) |  wk? [ozin? acklas [k
HC-PQ43BG1 400 7.87 4.85 . 1.3 K80c5 1/5 (19/96} 1.88 60min.max. 8.7
HC-PQ43BG1 400 8.62 573 1.3 K8012 112 {25/288) 212 &0min.max, 11.02
For reverse rotalion command
. "Rotation
. Fer forward rotahom direction”
4,78 ' 3.54 [13.94
02.362 Motor plate D35] , 0.0 4.60.35 o

@1.26
i
$2.874
$3.384
& 3.740

7,495
ﬂr.:—u

Motor ptate ’ {Opposile side) 0.512, 063 1.97
B—— ‘ ' L\ . :

= 32 \ ¥ |
Bottom Bollom

. Top .
Top. :
Bntlnm P
2 O

; 7 2264 ™
Caution plate H 587 . M8 threads,
i_L 0.092 g.a17 I;r ] depin 0.63
1 ] Power supply lead 4-AWG19 11.8in ) iud
] - - 0.787
- {With end -insulated round
Encoder Brake lead erimping teminal 1.25-4}
_cable 11.8in | 2-0.3% 11.8in_ Red Phase U . BC12113 %
“With connector (With'end -ins‘ulated round White :Phase V
1-172168-9 (AMP make)  Crimping terminal 1.25-4) Black :Phase W
Greeniyellow :Earth
{Unit: in]
Brake Static . Reduction Ratio
Model Output Eriction Reduction ! ! Inertia Moment Backlash Weight
M1 vorque emp | 08 Model | Normal Reduction Ratio | Actual Reduction Ratio | wk? [oz+in?] 113
HC-FQ43B8G1 400 13 K10020 1720 253/5000 3.83 &0min.max. 13.45
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10. SPECIFICATIONS

(4) With reduction gear for precision application
(a) Without electromagnetic brake

For reverse rolation command

*Rotation
) Far forward rolation command direction”
L 2.165 02.756
11.575 0.5 0.256 4-$0.26 g5
| 0.906  0.984
Motor plate [
"(Opposite side) ]
—— g )\
oter plate . L0}
A £ |
Soltom Botlom ol = :
w| o | ©
K of| @ m|w
Top Bottom o | Top &)~ il o
! [=] ) B ale
Tep %‘1 : ? 8
- <
Caution plate 03 _If 0,35 -
366 -
L;I— 0.592 ol KL L .
. = L‘EHU \M4threads,
0.787 depth 0.315
; Power supply lead 4-AWG19 11.8in
‘Encoder " (With end -insulated round
cable 11.8in . crimping terminal 1.25-4)
With connector 1-172169-9 \l,?'\,?rf :E:ase\l;ll
AMP make ite iPhase
( : Black Phase W BC12114 %
Greenfyellow :Earth
fUnit: in]’
Output | Variable Dimensions Reduction Gear Reduction | Inertia Moment Weight
Mede] W L 0 Model Ratio whe {ozin?] Backlash okl
HC-PQO53G2 50 4.71 3.07 BK1-05B-ASMEKA 5 0.36 3min.max. 3.09
HC-PQ053G2 80 5.24 3.70 BK1-09B-ASMEKA 149 0.33 3min.max. 3.75
HC-PQOB3G2 50 5.34 3.70 BK1-20B-ASMEKA. 1/20 0.38 3min.max. 387
HC-PQO53G2 50 5.34 3.70 BK1-28B-ABMEKA 1128 0.31 3min.max. 397
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10. SPECIFICATIONS

For reverse rotation command

Moter plate

_ Bottom

e

Tep I

Caution plate

For forward rotation command 3?;2::32
L LR 4-pLZ LD
£11.575 LG LE F5e
HBLWLE a \ 5
Mater plate | | -
(Oppoasite side) _|_ /B' -
% t/ @:;ig
[
Boltom % ME é f‘: \
Bottom { | e! oy Top ac: i Rl R
i
Top .@3 33 &
T < =1k
[ l 0.g9z 0266 L]j .29 KL L] NS —
5 prugl UHYU e threacs,
X depth R
Q.787
Power supply lead 4-AWG18 11.8in
Encoder ] (With end -insulated round
cable 11.8in . crimping terminal 1.25-4)
With connector 1-172169-9 Red ‘Phase U
(AMP make} White :Phase V BC12115 %
Bfack :Phase W
Greanfyetlow :Earth
Cutput Reduction Gear Reduction | Inertia Moment Weight
Madel W] Modet Ratio wk? [oz+in?] Backlash 18]
HC-PQ13G2 100 BK1-05B-01MEKA 115 0.43 3min.max. 3.31
HC-PQ13G2 100 BK1-09B-01MEKA e 0.39 3min.max. 3.97
HC-PQ13G2 100 BK2-20B-01MEKA 1120 0.66 3min.max. 6.61
HC-PQ13G2 100 BK2-29B-01MEKA 129 0.52 3min.max. 881 {Unit‘ m]
Modet Qutput - Variable Dimensions Reduction
Ml [LA|wB|LC|ID|LE|LF|LG|tH|LK]| L [LR{KL|LZ| Q|5 | P [R Ratio
HC-PQ13G2 100 315|256 (374276024 (1,83 0322361091 | 53 | 217|366 (026098063 M4 | 032 15
HC-PQH3G2 100 315|266 (3741276024 11.82(032)236)0.91 (593|217 [429|0.26|098 1063 | M4 | 032 19
HC-PQ13G2 100 394 315(4531335(|024)|256(039(|291} 1.3 [6.16]|295]423|0.26(1.38)|079| M5 [ 03¢ 1720
HC-PQ13G2 100 3984 [315|453(335(024)1256|039(291} 1.3 |616|285|423|0.26]1.38|0.78| M5 | 038 1729
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10. SPECIFICATIONS

For reverse rotation command

For forward rotation command  “Rotation direction”

L LR BLZ OLD
02362 Motor plate LS LE
{Opposite side} LK Q
7 ]
Motor plate & {h vi =
. L = "
Boti L
attom B::urn g %ﬁ
Top =] P e
ol
worem, N 1
& Top an l i <
—~ .
Caution plate / |§ T 1085 0?%}: 0.3 KL - @s gz:}/
: ‘ = . UPHUT A p treads, depth R
Power supply lead 4-AWG18 11.8in n787 | -
Encoder
cahle 11.8in {With end -insulated round
With 1-172169-9 crimping terminal 1.25-4)
(AMP make) Red :Phase U
White :Phase V
Black :Phase W BC12116 %
Greenfyellow :Earth
Output Reduction Gear Reduction | Inertia Moment Waight
Model ™l Model Ratio wid [ozn?] | Backlash | )
HC-PQ23062 200 BK1-058-02MEKA 115 1.04 3min.max. 4.63
HC-PQ23G2 200 BK1-09B-02MEKA 148 1.14 3min.max. 7.72
HC-PQ23G2 200 B¥2-20B-02MEKA 1720 1.95 3min.max. 1.02
HC-PQ23G2 200 BK2-29B-02MEKA 1729 1.51 3min.max. 11.02 T
[Unit; in]
Model Output Variable Dimensions Reduction
ode M |[a|iB|lc|D|LE|LF|LG|tH]IK]| L |[IR]{KkL[LZ]Q S|P [R Ratio
HC-PQ23G2 200 345|256 (374|276 (024|189 (032236236 |575|217| 42 | 0.26 (0.96 063 M4 | 0.32 145
HC-PQ23G2 200 3.94(3.45)|4.23|335|024|256(039(291]|291|646]295(4981|0.26(1.38(076| M5 | 0.39 14g
HC-PQ23G2 200 4533745321394 (032 (295|039 |3.35(1.38|665|335 (510 (035|158 (0.88| M6 | 0.47 1420
HC-PQ23G2 200 453]374|532(394(032(295}039|3.35(1.38|665|3.35 (510 (0.35|1.58 (0.98| M6 | 0.47 1429
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10. SPECIFICATIONS

For reverse rotation command

Far forward rotation command

"Rotation direction”

L LR aLp
4-pLZ
362 —_—
02 Motor plate LG LE 2
{Opposite side) LK Q
Moator plate y & I L ] £ >
7 @n .
. 7 R o) ¢
Eottom Bottom Wiz &
=[ei3
Te
Top remsec | o il b=
- Bn_;:m g 1
i - | ] <\
. I 417,
Caution plate L'—! 0.592 @ 0.39 KL || @ Kglj/
= . -UE i \Pihreads, depth R
Pawer supply lead 4-AWG19 11.8in
Encodear 0.787
cable 11.8in {With end -insulated round
Wih 11721600 crimping terminai 1,25-4)
th 1- 3 Red ~ :Phas
: e U
(AMP make) While ‘Phase \t BC12117 %
Black ‘Phase W
Greenfyellow :Earth
Qutput Reduction Gear Reduction | Inertia Moment Weight
Model o Model Ratio wk [oz-inZ] Backlash 6]
HC-PQ43G2 400 BK2-05B-04MEKA 115 1.61 3min.mex. | 816
HC-PQ43G2 400 BK2-09B-04MEKA 119 1.77 3min.max, 11.68
HC-PQ43G2 400 BK4-20B-04MEKA 120 2.33 3min.max. 16.54
HC-PQ43G2 400 BK4-29B-04MEXA 128 1.85 3min.max. 16.54 [Unltln]
Mode! Cutput Variable Dimensions Reduction
W [(tafwBlicjw|le|Flis|(tH| k| L [LR|[kL|LZz|a]|s]|P|Rr Ratio
HC-PQ43G2 400 3.94 (3154238335024 1256 (03829113 |685(295|518(026(1.38|07¢| M5 |[0.39 115
HC-PQ43G2 400 453 |374(5321294{032(295|039|3.35|1.38|768(3.35|6.01|0.35|1.58|098| M& | 0.47 119
HC-PQ43G2 400 532 (433(61054231032|3.54 (047 |3924]{1.58|7.91(2.04(624(043([1,97 |126| M8 |0.63 1720
HC-PQA3G2 400 (5.32)|433|6.10142310.32 (354|047 |38411.58|791(3.94]6.24|043|1.97|1.26| M8 |C63 128
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10. SPECIFICATIONS

(b} With electromagnetic brake

For reverse rolation command

For forward rotation command  "Rotation direction”
~ L—————

L 2165 02756 .
0O4.575 0.315| | 0.256 4-40.26 d5s
0.984
Motor plate 0.906
{Opposite side) [} ’E -
Moter plate — o
2 I ‘ o
\ // 5>
Batter Boifom HEEE: 7
Gl L.
Top Botlom | o | Top BES g.‘;_f;

| e (&S | | g

; = g

Caution plate L L\r_[[ '_’B ‘<L "~

[T [ 992 0.368 )15 039 KL e 2]
ux il 2
o ULHU \_M4 treads, deplh 0.315
0.787
Brake lead ) Power supply lead 4-AWG19 11.8in
2 - o
Encoder 2-0.3° 11.8in {With end -insulated round
cable 11.8in {With end -insulated round crimping terminal 1.25-4)
With 1-172169-9 crirmping terminal 1.25-4) Red :Phase U
(AMP make} White :Phase V BC12118 %
Black :Phase W
Green/yellow :Earth
[Unit: in]
Model Outpyt | _Variable Dimensions Br;:‘;“?;:ﬁc Reduction Gear Reduction | InertiaMoment| .. | Weight

] L KL Torgue [N-m] Model Ratia wic [ozdn’] bl
HC-PQO53BG2 50 5.81 3.07 0.32 BK1-05B-ASMEKA 15 0.38 3min.max. 3.97
HC-PQOS3IBG2 50 68.44 3.70 0.32 BK1-08B-ASMEKA 19 0.34 3min.max, 4.63
HC-PQO53BG2 50 6.44 3.70 032 BK1-20B-A5MEKA 1420 0.39 3min.max. 485
| HC-PQO53BG2 50 5,44 370 0.32 BK*-28B-ASMEKA 128 0.33 3min.max. 4.85

10-39



10. SPECIFICATIONS

For reverse rotation command
—

For forward rotation command "Rotation direction”

L LR OLo
01575 o iE Sz -
: LK Q
Motor plate || N i L
(Oppaosite side) E 9

Motor plate / . @\? . >

=
Betlom 1@ \ B i Tl f tb\'c
: ottom ﬁl gﬁé . A 1
Top | Bottor fl4d ., [4___Top sl TR
! o
RLLI | §
Caution plate ‘ <
£ T 68937 0.386 '[/ ﬁ 0.39 \ =
i T 2.185 KL — . T
=" U \_F threads, depth R
Powar supply lead 4-AWG19 11.8in Q787
Enceder ] Brake lead (With end -insulated round )
cable 11.8in 2.0.2% 11.8in crimping terminal 1.25-4)
With 1-172168-9 lEml (With end -insulated round Rec'i :Phase U . .
(AMP make) crimping terminal 1.25-43 White :Phase V BC12119 #
Black ‘Phase W .
Greentyellow :Earth
Brake Static . -
Qutput i Reduction Gear Reduction | Inertia Moment Weight
Model Wi To::.::?;-m] Model Ratio whi [ozin?] Backlash {51
HGC-PQ13BG2 100 032 BX1-05B-01MEKA 1/5 0.44 3min.max, 4.19
HGC-PQ13BG2 100 0.32 BK1-09B-01MEKA 178 0.40 3min.max. 4.85
HC-PQ13BG2 100 032 BK2-20B-01MEKA 1120 0.68 3min.max. 7.5
HC-PQ13BG2 100 032 BK2-29B-01MEKA 1729 0.53 3min.max. 7.5 [Unit' m]
Modeh Qutput Variable Dimensions Reduction
M jLafe|e ||| F|e|wm|k| L |wrik|zla]|s]|Pr][Rr Ratio
HC-£Q13BG2 100 315|256 (374|276 (024 | 1.89 (0.32 | 2.36 | 0.91 | 6.4 |2.17 | 366 (0.26 [ 0.98 | 063 | M4 | 0.32 15
HC-PG13BG2 100 315|256 (374|276 |024)1.89(032|236{0.91 (703|217 |423]026(0.98|083 | M4 |0.32 e
HC-PQ13BG2 100 394 )1315(453 335|024 256 (039291 1.3 [727]1295[423]1026(1.38]079] M5 |0.39 1120
HC-PQ13BG2 100 384|315 453 (335024 |1256(039{291) 13 |7.271295(423i026|1.38{079} M5 |0.39 1/29
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10. SPECIFICATIONS

For reverse rofation command

For forward rofation command “Rotation diraclion”

A e
; L p— LR 112 LD
T piskid-al
L2352 Motor plate - LK Q g5
{Cpposie side)
Motor plate — @\
2 ) © . )
: 1 | i Q\—?‘
\ . f ¢\,°
Bottem Bollom: I : L—'TEE 5 -
Top Sg-d 3
Top | h=3
Bottom § e )
Tap — - . | < \ E
| N[ 2284 0.39 -
Caution plata [ EER _ﬂ_‘lj’__m_ ] KL \\ ‘ - _/
= = o . ! UE N P inreads, depih R
@ Power supply lead 4-AW3E12 11.8in
Encoder Brake |  (With end -insulated round 0.787
cable 11.8in ][[d 2-0.3° 11.8in crimping terminai 3.25-4)

With 1-172169-§ {With end -insulatad round 5\:3 :Phase U _

AMP make crimping terminal 1.25-4) ite :Phase V

¢ ) Black ‘Phase W BC12120 %

Greendyellow :Earth
Brake Static .
Output g Reduction Gear Reduction | [nertia Moment ‘Weight
Model W] Tom“;'f’;m] Model Ratio wk? fozin?] | Backlash | o
HC-PQ23BG2 200 1.3 BK1-05B-0ZMEKA 15 1.31 3min.max. 5.95
HC-PQ23BG2 200 1.3 BK2-09B-02MEKA 119 1.40 3min.max. 9.04
HC-PQ23BG2 200 13 BK3-20B-02MEKA 1/20 221 3min.max. 12.35
HC-PQ238G2 200 1.3 BK3-29B-02MEKA 1429 1.77 3min.max. 12.35 o
- [Unit: in]
Model Qutput Variable Dimensions Redut:tinn
Ml Ja|[B|lic|w|[LE|LF|e|WH{k| L [R|[KL|[Lz]la|[s|[P]Rr Ratio

HC-PQ238G2 200 315256374 |1276|024 (1890322361236 |701 217 ] 42 1026]0588| 063 | M4 {032 s
HC-PQ228G2 200 394 3157423335024 |256|039| 291281 |772|295]491}026[1.38]|079| M5 |0.39 1/8
HC-PQ23BG2 200 453 |3.74(532|394|032{295(039]|335(1.38|791(3.35(510|035(1.58| 098 M6 | 047 1720
HC-PQ23BG2 200 4533741532 (394(032f295|039(335(138|7.91(335|510(0.35]|1.58|0.98 | M6 | 0.47 1729
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10. SPECIFICATIONS

Far reverse rotation command

For farward rotation commarnd

"Rotation direction”

) : : L. —— LR 4Lz Lo
02.362 Motor plate . \ e
, {Opoosite side) LK Q L
Motor plate —-\ ‘i @
o]
3 2 1 | & )
II. } e J
' <
- A\
Bottom Boitlom e} 5% ﬁ N
Top €l ed
Top —
e @ T
Bollom =4 1 1
Top - I < i
- .264 @
]
Caution plate T _[oger 24l AT > 0.39 KL L \@1 ! o d
= = g P e e conr
© Power supply lead 4-AWG19 11.8in 0
Encoder Braxe lead (With end -Insulated round 0287
cable 11.8jn I f 2-0.3% 11.8in crimping terminal 1.25-4)
With 1-172169.9 (With end -insulated round Rec.l EPhase u
{AMP make) crimping terminal 1,25-4) White ‘Phase V
Black ‘Phase W BC12121 %
Greanlyellow :Earth
Brake Static -
Output e Reduction Gear Reduction | Inertia Mement Weight
Mode! Friction - f Backlash
M| Torque N-m] Model Raio | wi[ozin’} | °°° 3
HC-PQ43BG2 400 1.3 BK2-05B-C4MEKA 1i5 1.88 3min.rmax. 9.48
HGC-PQ438G2 400 1.3 BK3-08B-04MEKA 19 2.03 3min.max. 13.01
HC-PQ43BG2 400 1.3 BHK4-20B-D4MEKA 120 2.59 3min.max. 17.86
HC-PQ43BG2 400 1.3 BK4-28B-04MEKA 1129 21 3min.max. 17.86 L.
[Unit; in]
Modoal Output Variable Dimensions Reduction
W] LAfLBlte | D |LEJLF |G |(H|(WK|[ L |wr|ke]Lz] 0 S P R Ratio
HC-PQ43BG2 400 13.941315[42313.35(024256]039 291 1.3 |819 [295]5168|026] 138|079 | M5 | 038 115
HC-PQ438G2 400 |453[374|532[3.94|032|295[0.39 335|138 |8243.35(6.01]0.35[158|0858| ME | 047 179
HC-PQ43BG2 400 |532(433)|6.10|4.23|032 (354|047 (394|158 917394624 043|197 [1.26 | M8 063 1420
HC-PQ43BG2 400 © |532]4.33(6.10[4.23 032354047394 158917 (394 [624 022197 126 ms 083 1429
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10. SPECIFICATIONS

(5) ENeUL/C-UL Standard-Compliant Modei
(a) Standard (without electromagnetic brake, without reduction gear)

L 0.984 2-¢0.177 i11.575
{,098
Mator plate 019
Motor plate  Botiom {Opposite side) \
ot I
Top - I : 1 Top
- o e [BottOm
o - —i T~
= i 33 s v-'l Top T
L;I'UV late
Caution plate W 039 P V-10A
L[TW] ' KL
0.992 U u
0,787
Encoder cable 11.8in Power supply lead 4-AW{G19 11.8in
(With end -insulated round
crimping terminal 1,25-4)
Encoder connector Red ‘Phase U BCOSZOQA
1-172169-9 (AMP make) White :Phase V
Black :Phase W
Green/yellow Earth
[Unit: in]
Model Output | Variable Dimensions | jnertia Moment | Weight
ade Wl L KL whZ [ozdin?] fib]
HC-PQO33-UEt 30 2.89 1.24 . 0.0B 0.88
HC-PQ053-UE 50 3,13 1.48 .10 1.10
HG-POA3-LUE 100 372 2.07 0.18 1.323
. . 3.868 1.181 02.362. 0228
T0V plate Mator plate 02781 0118 90228
Mot 1ate (Oppusite side)
otor p ;
. L v
) \ ) \ *
. Boltom ‘ %
Doy | e L 2
Bottom 1 il ___.L... s
o
Top Bottem | [
T 2 -
H Top -
Tep 8
3
- \ | | 2
0.39 \Vsing
1 [ 0992 V164 |
- = 2.283 ugau
\ Power supply lead 4-AWG192 11.8in
) Encoder cable,ﬂ'B’"(With end -insulated round 0.787
vx:rpcunlecwﬁ-ﬁ?‘“'g crimping terminal 1.25-4)
¢ meke) Rad Phase U )
White :Phase V BCO7327B
Black :Phase W )
Greenfyellow :Earth
[Unit: in]
Qutput | Inertia Moment | Weight
Model M | wiflozind | [o]
HC-PQ23-UE 200 0.51 243
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10. SPECIFICATIONS

TV plate

\ Bollom

Ly
L
SLE

FY]

Motor plate |
Boftom

=

Top

Top E

1.496

.0.992

(b} With electromagnetic brake

Motor plate

Bottom

Top

Cauticn plate

0.992

=
ri

L&,
1902

Encoder cable 11.8in

Connectar 1-172169-9:
AMP make

4.843 1.181 [12.362
Motor piate 0.276| 0118 4-p0.228 | o8
(Opposite side) |
i "
| e N
(=1
v =
I Botiom § \
) —t- 2|
_ : S/
4 V ring 0
I V-1EA- : i ©
= LI T
3.189
H % g0
£/ Power supply lead 4-AWG18 11.8in EH
Encoder cable 11.8in {With end -insulated round 0.787
crimping terminal 1.25-4)
. Red ‘Phase U
lDDDj White ‘Phasa V
Encoder connector Black ‘Phase W BCOTE028
1-172169-9 (AMP mzke)  Greeniyellow :Earih
[Unit: in]
Output | [nertia Moment | Weight
Model Wl wk? [ozin?] Ito]
HC-PQ43-UE 400 0.81 342
L 0.984 241777 01.575
Motar plate 0.197 0.098
{Opposite side) \
= 2
i __Boliom i ;’-'
P Top a1
Botlom =
i =
‘ L 33 Limasy _‘-7 l Top 8
N\, Vring =
LTUV plate h
KL V-10A
0.29 U
Brake lead Power supply lead 4-AWG12 11.8in 0.787
2~l:l:32 11.8in. (With end -insulated round '-
{with end -insulated round crimping terminal 1.25-4)
crimping tarminal 1. 25-4) Red Phase U BCO8210A
Bi, B2 .
White :Phase V
Black :Phase W
Greenfyellow :Earth
[Unit: in]
Model Outpyt [ Variable Dimensions 'Br;:it?;i“c Inertia Moment | Weight
W] L KL | Torque um) | Wi [ozin®] [L13]
HC-PQO33B-UE 30 399 1.24 0.32 0.09 1.54
HC-PQO53B-UE 50 4.23 1.48 0.32 012 1.54
HC-PQ13B-UE 100 . 482 2.07 0.32 018 1.98
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10. SPECIFICATIONS

Brake lead 2-0.3° 11.8in .

{Wilh end -insulated round
crimping terminal 1.25-4)

B1,82

5.118 1.181 112.362
TOV plate Motor plate 4-¢0.228 N
e 0278} 0118 8
Motor plate § (Opposite side) é/—'
l', O |‘ L ~ e
z \ mmai.fﬂn% \ B R
it x
Bottomn{> || 39 l'.f.:-,:' v R “he
Ton Bottomn mt% \
o|2 2
Top BlT] 2
Top Q © a- "*9 K ';56‘}
LI ]
k ] < ‘ I ) 2
i 2 o, o N\ Vrif] - l®3i -
0 - 2.29 V-16A J [ 1
[T I ooez
e o Power supply lead 4-AWG19 11.8in U{%&j a7
Q.
-/ Brake lead 2-0.3% 11 8in (With end -insulated round T
Encoder cable 11.8in, {With end -insulated round crimping terminal 1.25-4) . .
gqirréging terminal 1.25-4) Red -Phase U
HEDJ Encoder connector ' ‘é"l’hi‘: :E:ase \\:V
With 1-172169-9 ac sohase
{AMP make) Greenfyallow :Earth BCOBZ33A
[Unit: in]
Brake Stati -
Model Output r:'rizﬁo:lc Inertlza Mn'mzent Weight
wl Torque [Nm) | Wi [oziin’] i}
HC-PQ23B-UE 200 1.3 0.78 375
€.102 1.181
- [02.382
TOV plete Mator plate 0278 | o118 4-¢0.228 %
Oppaosite sid
Motor plate '| Gee )
Bollom { \ o
’ =y iﬁ ) B
Bottom 30 '._"‘_ 7 -3 3 D
HILT] | Boftom | g
| L. Top | by
Top o IE. A
E Bk - AN
- Al ~ : -
S 5443 Vring
u 0.992 = V-16A
. / Power supply lead 4-AWG1€ 11.8in
Encoder cable 11.8in
(With end -insulated round

o

Encoder connector

With 1-172169-@
(AMP make)

10-45

crimping terminal 1.25-4}

Red :Phase U
White Phase V
Black :Phase W
Greenfyellow :Earth BCOB2388
{Unit;: in]
Brake Static " .
Madel Qutput Eriction Inertia Molmen! Weight
M | Torque [N-m] | WK [ozin’] [1b]
HC-PQ43B-UE 400 1.3 1.08 4.85




10. SPECIFICATIONS

10— 4 Servo Motor with Reduction Gear

The servo motors with reduction gears are available in two lines: 1) for general industrial machines; and 2)

for high precision.

The servo motors with reduction gears marked (G1, G2) in the table will be manufactured. G1 and G2 are

symbols appended to the servo motor mode! names. (Refer to section 1-1(2))

. . For General .
Reduction gear series Industrial Machines For High Precision

Note: Reduction ratio 1/5 112 | 1/20 1/5 1/9 1/20 | 1/29
HC-PQo0330
HC-PQo530 G1 G1 G1 G2 G2 Gz G2
HC-PQ13d G1 G1 G1 G2 G2 G2 G2
HC-PQ23] G1 a1 G1 G2 G2 a2 G2
HC-PQ430 G1 G1 Gl G2 G2 G2 G2

Note:

Reduction ratios for general industrial machines are nominal values. .

For actual reduction ratios, refer to the following table.

Reduction Gear Line

1) For General Industrial Machines

2) For High Precision

Method of mounting

Flange mounting

Flange mounting

Mounting direction

In_ any directions

In any directions

Grease lubrication (already pack)

Grease lubrication {already pack)

Lubrication Recommended

grease

50 to 100W 200-400W

LDR10iBV/America Qil Center Reseach

Mobilplex46/Mobil | Mobiltacg81/Moebil

Qutput shaft rotation direction

In the same direction as that of the
servo motor output shaft.

In the same direction as that of the
servo motor output shafi.

With electromagnetic brake

Available

Available

Backlash

80 minutes or less on reduction gear
output shaft

3 minutes or less on reduction gear
output shaft

Permissible load inertia ratio
{on servo motor shaft)

25 times or less

25 times or less

Permissible speed
(on servo motor shaft)

" 4500 r/min

4500 r/min

The actual reduction ratios of the serve motors for general industrial machines are as listed below:

Serve motor .
Nominal ' HC-PQO53(B)G1 HC-PQ13(B)G1 HC-PQ23(B)G1 | HC-PQ43(B)G1
reduction ratie
1/5 9/44 19/96
1/12 49/576 25/288
1/20 25/484 253/5000
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10. SPECIFICATIONS _ :
PR e

10 - 5 Servo Motor with Special Shaft

In addition to the standard straight shaft without a key groove, shafis with key, D cut and L cut are

also available. These shafts are not appropriate for applications where the servo motor with Special

Shaft is started and stopped frequently. Since trouble such as broken shafts due to key looseness are

not guaranteed, use a friction coupling or the like.

Servo Motor Shaft Shape
Model With Key D Cut L Cut
HC-PQO33 0
HC-PQO53 0
HC-PQ13 0
HC-PQ23 o] o] o]
HC-PQ43 O Q 0
Machining Dimension Diagram . ;
iUnit: mm (in)]
With Key D Cut L Cut
30 (1.18) R 30 (1.18)
27 (106 g
(1.08) g 2
|-T— QK S 255(N 3 1 (0.04)
L1 079 || 21092 1 < R mne =
P_4++ -
|——1] _‘———l 4—% —l—_] k
I T R ¥
1 5 & - ‘ \ ¢Sh6 — #14h6 (0.55)
mg#mmm g f =
aidi] -
AW ]
T/
/ el Capacity Variable Dimensions
! 414hE (40.55) (w] R aK )
M4x0.7 screw depth 15 25 20.5 8
P 80,50, 100 |y o8y | (0.81) | (0.31)
30 25.5 14
200,400 |1y 48y | (1) | (0.55)
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CHAPTER 11
SELECTION

This chapter describes how to calculate the capacity of the servo motor needed for
the machine used.
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11 =2
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11. SELECTION

11 -1 List of Specification Symbols

The following symbols are required for selecting the proper servo.

Ta  : Acceleration torque [N-m]{Pe  : Number of feedback pulses in position [pulse/rev]

Te : Deceleration torque _ [N-m] control mode '

Tuma : Motor torque necessary for acceleration [N-m]|f . Input pulse frequency in position pps}

Tuwe : Motor torqus necessary for deceleration [N-m] control mode

Tw @ Torque applied when the serve motor is [N-m] |fo : Input pulse frequency during fast feed [pps]
stopping ) in position control mode

To  : Load torque converted into equivalent [N-m]|Tesa : Acceleration time constant of frequency [s]
value on servo mofor shaft command in position control mode

Tim : Load torque converted into equivalent . [N-m]{Tess : Deceleration time constant of pulse fre- [s]
value on servo motor shaft during stop- guency command in position control
ping mode

Tu @ Unbalance torque [N-m]|Ke : Position control gain 1 (Parameter No.6) [rad/s]

Tr  : lLoad friction torque [N-m]|Te : Position control time constant [s]

Two  Load torque on load shaft [N-m] (Tp = 1/Kp)

Tms : Continuous effective [oad torque con- [N-m]|Kv @ Speed control gain [rad/s]
verted into equivalent valus on servo Tv : Speed control time constant {Tv = 1/K) [s]
motor shaft A : Movement amount per feedback pulse [mm/pulse]

JL  : Load inertia converted into squivalent [kg-cm?] in position control mode .
value on servo motor shaft A o : Movement amount per command pulse [mm/pulse]

Jie : Load inertia on load shaft [kg-em?] in position centrol mode

Ju 1 Servo motor's rotor inettia {kg-cm?] : Movement amount [mm]

N 1 Servo motor speed [r/min] [P : Number of input command pulses in [pulse]

No : Serve motor speed during fast fesd {r/min] position control mode

Nwo : Load shaft speed during fast feed [r/min] [ts : Stop setting time in position control {]

A : Motion part spead [mm/min] mode

Vo ! Motion pait speed during fast feed [mm/minj|{tc  : Positioning time [s]

Po : Ball screw lead [mm]|tc : Time of constant speed of servo motor [s]

Z1  : Number of gear teeth on serve motor shaft in 1 cycle

Zz  : Number of gear teeth on load gear t : Stopping time in 1 cycle [s]

n . Gear ratio n=é : Ae @ Positioning accuracy [mm]

- Zi

e :  Number of droop pulses [pulss]
gpeed reduced when n>1, A8 : Load shaft rotation angle per pulse in - [degree/pulse]
peed increased when n<l position control mode i
I : Drive pant efficiency e : Euler constant = 2.71878
g : Acceleration of gravity (9.8 [m/s?]) AS : Movement amount per servo motor [mm/rev]
n : Friction coefficient revolution
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11. SELECTION

11 - 2 Position Resolution and Electronic Gear Setting
The position resolution (movement amount per pulse Al ) is determined from the movement amount

per servoe motor revolution AS and the number of encoeder feedback pulses P.. The following equation

shows this.
AS
S (11-1)
A4 : movement amount per pulse ' . [mm]

AS:movement amount per servo motor revolution  [mm/rev}

Pt : number of feedback pulses [pulse/rev]

The value for AQ is related to the equation (11-1) and the value in the control system is fixed when
the drive system and encoder are determined. However, the movement amount per command pulse

can be set with the parameters.

CMX | * Deviation|
Command pulse
vaints cov _T counter

Electronic gear P = 4000 pulse/rev
(Parameters No. 2, 3)

Encoder

As shown above, the command pulse is multiplied by CMX/CDV to become the position control pulse.

Therefore, the movement amount per command pulse AL, is expressed with the following equation.

AS CMX CMX :
= B2 D L AR et e e R e s 11-2
Afs P, CDV Ad o L RS T ({ )

CMX: parameter No. 2
CDV: parameter No. 3

Using the above relation, the movement amount per command pulse can be set to a number without

fraction.

[Setting example]

Obtain the parameter value for A% .= 0.01 [mm] in the drive system with a ball screw lead Py = 10
[mm], reduction ratio 1/n = 1.

The encoder feedback pulse of the HC-PQ is P: = 4000 [pulse/rev].

AS = 10 [mm/rev]. So, with equation (11-2), the following is obtained.

CMX_ P
CDhV  ~7° A8
4000

=0.01- 10 =4

. Therefore, the parameters are set as CMX=4 and CDV=1.
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11. SELECTION
T

<Relation of position resolution A and total accuracy>

Total accuracy (machine's positioning accuracy) is the sum of the electrical error and mechanical er-
ror. Therefore, the electrical system error is normally set so that it does not influence overall error.
Refer to the equation below as a guideline.

1o 1), .
A£<(5to1oJ A errvevevsseaseeseessema e ese ot reme e ettt et £t e s e e s st eeee et oo s (11-3)

Here: A2: Feed value per feedback puise [mm/pulse]

Ae : Positioning accuracy [mmy]
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11. SELECTION

11 - 3 Servo Motor Speed and Command Pulse Frequency

The servo motor is commanded to run at a speed where fhe command pulse and feedback puise are
equivaient. Therefore, the command pulse frequency and feedback pulse frequency are equivalent.
The relation including the parameter command pulse multiplication set value (CMX, CDV) is shown

below. (Refer to the figure below.)

CMX N

f-cov =P

Here:fo : Command pulse frequency [pps]
CMX: Electronic gear (Command' pulse multiplication numerator) Parameter No. 2
CDV : Electronic gear (Command pulse multiplication denominator} Parameter No. 3
‘Ne : Servo motor speed [r/min]

Py : Number of feadback pulses [pulse/rev]
(Py= 4000 for HC-FQ)

According to Equation (11-4), the following equations may be used to find the electronic gear ratio
and command pulse frequency required to rotate the servo motor at N,:

« electronic gear

CMX  No 1 |
g CLRCLCL LI LI TIRRTTPReD -5
TS (11-5)

fo=Py. o2

[Setting example] -
Find the command pulse frequency required to run the HC-PQ at 4000{t/min].
Supposing that the electronic gear ratio is 1 (default parameter value), the above frequency is found

as follows according to Equation {11-6):

N, CDV
fo = 4000- 60 CMX

{input command pulse frequency)

4000
=4000- 50 -1

= 266667[pps]
However, 266667pps cannot be input because the maximum input command pulse frequency is
200kpps in the open collector system.
Hence, the electronic gear ratio must bé changed to run the servo motor with not more than 200kpps

at the speed of 4000[r/min]. Use Equation (11-5) to find this electronic gear ratio.

CMX 4000 1
cDy ~ 4000- Tgq =4000- 50 ¢
(electronic gear)

_4

T3

Therefore, the parameter is set to CMX=4 and CDV=3.
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11. SELECTION

11 - 4 Stopping Characteristics

(1) Droop pulses (g)

(2)

When running the servo motor with a pulse train command, the encoder feedback puises are de-
layed during acceleration. The difference between the command pulses and feedback pulses are
called droop pulses. The droop pulses are accumulated in the servo ampl'ifier’s deviation

counter. The following equation defines the relationship between the command pulse frequency
{f), position loop gain (K;), and the number of droop pulses (g). |

0

T O T, (11-7)
Ke .

In the MELSERVO-C, the initial value of the position control gain is 25[rad/s]. In this case, if the
command pulse frequency is 200 [kpps], the droop pulses during operation will be as follows ac-
cording to the above equation (11-7).

=200><1o3

o5 = 8000 pulse]

=
z 2
T e Command Droop pulses
8§ F e ¥
o = <
) 1] *
s B | Servo motor ™,
£ o ! speed \_
o o
E &
2 £
0

£

O

2 0 F Time
[o/min] S Tpsa Tpsd —-|——0 04s Stop setting time
[pps]
£3.0.04
2o

Stop setting time (ts) during linear acceleration/deceleration _

The servo amplifier during operation has droop pulses, so a stop setting time (is) is required from
the time the command reaches 0 to when the motor stops. Set the operation pattern while taking
the stop setting time into consideration.

The ts vaiue will be obtained in the following equation:

ts= 3. Tp

*When Kr = 25 [rad/s] is used, ts = 0.12 [s]. (Refer to above diagfam.)

Note: The stop setting time (ts) indicates the.time required for the servo motor to stop in the nec-
essary position accuracy range. This does not always mean that the servo motor has
stopped completely. Thus, at high cycle raies, a larger value than the value obtained in the
equation (11-8) must be considered when there is no allowance in the positioning accuracy
for the movement amount per pulse (A ). The ts will differ depending on the moving pant
conditions. If the load friction torque is especially large, the movement may be unstable

near the stopping position.
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11. SELECTION

11
Jo

-5 Capacity selection method

select a servo motor, the load conditions must first be calculated. Next, a servo motor is selected

according to these initial calculations. Then, the load of the servo motor is included in further calcula-

tio

ns to determine if the servo motor initially selected will provide the necessary petformance.

(1) Initial selection of servo motor capacity

(3)

When the load torque (T.) and load inertia (J.) have been calculated, select a servo motor using
servo motor rated torque > Ti, servo motordm > Ji/3 as a guideline. | |

Find the torque for acceleration/deceleration, and the continuous effective load torque following
the steps in {2) and then, verify the selection. ‘

For frequent positioning, the Ju value should be as small as possible. If positioning is infrequent
such as in line control, the Ju value can be slightly larger than the above conditions.
Acceleration/deceleration torque

The equation for obtaining the acceleration/deceleration torque with the following pattern is

»
>
o
=
=]

Command

/ iServo motori
speed

4
Q

=
(=]

» Acceleration torque
N T_(JL"'JM)‘N::‘ 1
\ a— 9.55)( 104 Tpsa ............................................................

[ .. .. . :
z Ta : .
g o l « Deceleration torque

| Time Wt dw-No 1 |
= OO 11-
b \ J To="9.55x 10° Tpsd | (11-10)

Command pulse

frequency f

0= - -

5 Servo motor speed N
5

=
mn
A,
E
o
@
o
E g
= d
4 '
& .
=
3
L]

Deceleration Acceleration

Torque required for operation

The highest torque is applied to the servo motor during acceleration. If the torque required for the
servo motor during acceleration obtained in the following equation exceeds the maximum servo
motor torque, acceleration will not be possible in the commanded time. Confirm that the calcu-
lated value is lower than the servo motor's maximum torque. Normally, a friction load is applied

during deceleration, so only the acceleration torque needs to be considered.

z
- c d
5 . ik S T S R (11-11)
& 2. Nefo - .
5 zp N 3 T2 = T vttt se e et e s s i n s sa e r e (11-12)
g g E .," Servo motor \'\.
$ 5% / ispesd N, Ta = Tad = —=Td + TlLonmierrirrreermsee e sren e e srnes (11-13)
u -~ e S

[r.fﬁin] tpps) Tpsa Tpsd | Time

Note: The regenerative status will be indicated if the value ob-

Tha \ ‘ tained in the equation (11-13) is a negative value.
Tz

Serve motor torque
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(4) Continuous effective load torque

If the torque réquired_for the servo motor changes with time, the continuous effective load torque

obtained in the following equation must be lower than the servo motor's rated torque.

There may be a servo motor torque delay at acceleration or deceleration due to a delay in the

control system. But, to simplify the calculation, the calculation assumes that a constant accelera-

tion/deceleration torque is applied during Tpsa and Tpsd. The equation for the continuous effec-

tive load torgue for the following operation pattern is given below.

T

o

B

£Z

o3

29

Ry

[r/min] 0

Time

e
o —

E

Ta
D

g = T T
S 5 1

o= FLIE

[¢]
Td § Twe Time
Tpsa tc | Tped | 4
ti {1 cycle)

Trms = tf

'\/ Tiqa‘ Tpsa+ Tiz_ tc+ Tiqd Tpsd-{- TQLH-t

............................................................ N G LIS T )

Note: Tux in the diagram shows the torgue applied during stopping. A torque is applied to the

servo motor especially when stopping during vertical operations. During vertical drive, the

unbalanced torque Tu will be Tuw.
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11 - 6 Load Torque Equations

The main load torque equations are shown below.

Load Torque Equations

Type Mechanism Equation
S vV F.AS
TL= = FTURURTURIPORRRIURT (o I T -1
- 2x1P.n.q N 2x10°. m.q ( )
F : Shaft direction force of the machine in linear motion [N]
Servo FG F in Equation (11-15) is obtained with Equation {11-16) whan mov-
Linear movement mator ing a table, for example, as shown in the diagram.
Zz F=Fc+p-(W-g+Fg).. v (11-186)
Fc Shaft direction force applled on mov:ng part [N]
: Tightening force of the table guide surface [N]
W : Total weight of the moving part [kg]
1
Teo To= n "'l *Tio+ Tr. | . (11-17)
| | T+ : Load friction torque converted inte equivalent value on serve
metor shaft [N-m])
Rotary movement QJ
A r—
ﬁSewo motor
During rising : _
Servo motor During Iowenng
To==To. 1% + Tr... s W {11-19)
Q TF : Friction torque of the rnowng part [N m] ‘
Wi-Wo)-g V _(Wi-Wy.g-AS
T werrmresemarms s sasesensansas {1 1220
1/n Counter- Ve 2x10° x- M N~ 2x10°. %9 { )
i weight .g-
Vertical movement 9 Teo LWt Wo) e A8 e ems e (11721)
2x10%. - n
Guide We Wi : Load weight [ky]
Wz : Counterweight [kg]
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11 -7 Load Inertia Equations

The main load inertia equations are shown below.

Load Inertia Equations

Type Mechanism Equation
) ] J _m-p-l pd - pi W D24 D2 11-22
Rotary shaft is at cylinder center | V' =55 (D1=DE) = 5 (DT DE) oo (11-22)
' oD ' o Cylinder material density [kg-cm?
402 L : Cylinder length [cm]
D1 : Cylinder outer diameter [em)
' : Dz : Gylinder inner diameter [cm]
1 ! : W : Cylinder weight [kg]
E E Reference data material density : Steel :7.8 x 107 [kglcma]
Aluminum  :2.7 x10° [kefem?]
Gylinder Rotary Shaﬂc- Copper : 8.96 x 107 [kg/em®?)]
When rotary shaft and cylinder LW > i
shaft are off g . Jio = 3 (D2 4 BRZ et eerceeeeesees v s rsssnssesssereseresssnseassneesssenensnsnereenens (1 1°28)
Rotary shaft
2 2
- o R JLozw-[%JrRz] ..................................................... T (11-24)
Square P b w : Square block weight [kg)
block - N\ a, b, R: Left diagram [om]
Rotary shaft _
2
v 1 Vv AS
=W. =W. = =W [ e -25
h=W- o= W [E-Tt-N 10)2 w [204] . (11-25)
Object Servo motor = V ' V : Speed of object moving linearly [mm/min]
which ( } EI ' E AS : Movement amount of abject moving linearly per servo motor
moves line- revolution [lmmlrev]
arly [ﬂ_[ w W : Object weight [ky]
N
D 2
7~ D\ J=W. [—-2-} T STO PSPPI ¢ 8- -3
Object that N/
is I'J1ung ‘ Servo Jr : Puiley inertia [kg-cm?]
with pulley motor D : Pulley diameter [cm]
n W : Object weight [kg]
W
. N 2 N 2
Js Load B Jat Jusdin+ (Jarrdaztda) - {2 | (Jarede) 350 | i (11-27)
d :/ N1 N1
Na A Ja, Je : Load A, B inertia [kg-cm?]
Y, Jit to Jar : Inertia [kg-cm?]
Converted Jai M A Nito Ns : Speed of each shaft [r/min]
load = y,
Load A N
- —|Jez ]
Servo Ni
motor  j,,
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11. SELECTION

11 -8 Zeroing Instructions

To return the system to the home position with the MELSERVO-C, use a zeroing dog or actuater. The
method and precautions for setting the mechanical origin are given below. [n the following zeroing, an
actuator and the zero puise signal (encoder Z-phase pulse OP) of a servo motor encoder are used to
set the mechanical origin. Whether the encoder Z-phase pulse signal (OP) is on or off can be
confirmed on the external |/O signal display.

When a general positioning module (AD75 etc.) is used, the sequence of events is as shown in Fig.

11-1.
Zeroing speed Vi

Actuator signal
— =
Zero pulse signal ON / OFF

LU L;

Deceleration started
by actuator signal
Creep speed Vz

\

Considering the variations of the actuator slgnal, adjuét
the actuator so that It switches off near the center of the
Clear signal ON of the zero pulse signal.

{ |3

When determining the ON duration of the actuator, _ [ 1 _ About 15ms
consider the deceleration time so
that the speed reaches the creep speed.

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 Ls in the chart can be obtained by
Travel distance gained

Zeroing speed V4 after detecting the zero- Formula (11-28)
ing dog until the creep
speed is reached. L1 e On duration of the actuator Lo [mm] must be

longer than L1 obtainedby formula (11-28) as in
Formula (11-29).

Creep speed Vz

2
: 1 1 Vs
Deceleration time ta Li =—-Vi-1 — . V1.14 .{1 _ (,_J}
| 1 1 1+ 1
Control delay — : ! 60 120 Vi
time t, -On duration of the 1 '
re—actuator Lo | T R AL (11-28)
LD > L e (11-29)
where,

V1, Vz: as shown in the chart [mm/min]

11, ta : same as above isl
L+  :same as above [mm]
.o : same as above [mm]

1-11



11

. SELECTION

2

(3)

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 mod-

ule 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 mo-

tor.
The zero pulse output position can be confirmed by OP (Encoder Z-phase pulse) on the external

I/0 signal display.

Set the creep speed so that the machine is not shocked when the operation comes 1o a stop.
The operation instantly stops since the clear (CR) signal is given to the servo amplifier immedi-

ately when a zero puise signal is detected.

11-12



11. SELECTION

11 -9 Selection Example

Machine specifications

Speed-of moving part during fast feed Vo = 30000[mm/min]

- Movement amount per pulse AZ = 0.005{mm]
1
Movement amount 2 =400[mm]
777777 A N .
L Positioning time te = 1Is] or less
Servo motor :E Number of feeds 40[times/min.]
| . (Operation cycle t  =1.5[g]
Gear ratio 5:8 Gear ratio _ n =8/5
Servo
amplifier Moving part weight ' W = 60[kg]
| Pulse train [ Drive system efficiency n =08
FX-1GM Friction coefficient n =02
Ball screw lead ' Pe =16{mm]
Ball screw diameter 20[mm]
Ball screw length ‘ _ 500[mm)]
Gear diameter (servo motor) 25[mm]
Gear diameter (load shaft) S 40[mm]

Gear tooth width 10[mm]

(1) Selection of control parameter
1) Setting of electronic gear (pulse multiplication numerator, denominator) -
The following relation is established between the multiplication setting and movement amount

per pulse A£ .

Ag = ( ball screw read) « CMX

4000x (gear ratio) =~ CDV
When the machining specification is substituted for the above equation:
CMX 4000 -8/5_ ,

CDV - 0.005 .
MX

. c
OK if the CDV

2) Input pulse train frequency for fast feed fo

V. 30000
60-AQ 60-0.005

CK if fo is 200kpps or less.

(2) Servo motor speed

No = %. n = 3000 [r/min]
b
(3) Acceleration/deceleration time constant

J
Tpsa = Tpsd =to — Vol 60 —ts =0.05 [S]

*ts: stop setting time. Here, this is assumed to be 0.15s.

T, |
ratio is within 50 to 20.

fe

= 10000 [pps]
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11. SELECTION

4)

(5)

(6)

(7

Operation pattern

{3
o
(=]
(=]

Time [s]
0.05 0.05

ts
Tpsa Tpsd 0.15 l

Servo motor speed

t: 1.0

[r/min])

1.5

Load torgue (converted into equivalent value on servo motor shaft)

Movement amount per servo motor revolution

AS:Pb-%=10[mm]

Load inertia {(converted into equivalent value on servo motor shaft)

Moving part

Ju=W (——és—]?; 1.52 [kg-cm?]

1201
Ball screw

Jiz = ﬂ_g%_l-_ D*. (1”}2 = 0.24 [kg-cm?]

*p = 7.8 x 1073 [kg/em®] (iron)
Gear (servo motor shaft)

Jua = R—SPQ—L -D* = 0.03 [kg-cm?]
Gear (load shaft)

Jia = 11:_3[J2_L D*. [ln]z = 0.8 [kg-cm?]

Full load inertia (converted into equivalent value on servo

motor shaft)

Ju=dus + Jee + Jis + Jue = 1.9 [kg-em?]

Temporary selection of servo motor
Selection conditions
1) Lead torque < serve motor rated torque
2) Full load inertia < 10 x servo motor inertia .
From the above, the HC-PQ23 (200W) is temporarily selected.
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11. SELECTION
o mmm—————— ]

(8) Acceleration/deceleration torque

Torque required for servo motor during acceleration

(\JL + Jm) . No
Tha =
M= 955 x 107 Toea
Torgue required for servoe motor during deceleration
(JL + Jm) - No

=- To==1.2 [N-m
Thae 9.55 x 10° - Tyea | (N-m]

+ To=1.7[N-m]

The torque required for the servo motor during acceleration/deceleration must be lower than the servo
motor's maximum torque.

(9) Continuous effective load torque

— \/ T o Toeat T 10+ Tha- Tpsa
- >

= 0.41 [N-m]

The continuous effective load torque must be lower than the servo motor’s rated torque.

(10)Torgue pattern

1.7 A
[N-m] 7
7
7
) ; /
g 0.23 . / I
[+]
= Time [s]
-1.2

(11)Selection results
The servo motor HC-PQ23 and servo amplifier MR-C20A(1) are selected with the above condi-
tions.

1) ‘Electronic gear setting

Parameter No. 2 Command pulse muitiplication numerator (CMX) 2

Paramester No, 3 Command pulse multiplication denominator (CDV) 1

2) During fast feed
* Servo moior speed.....cviiinnicnnn, No = 3000 r/min
« Input pulse train frequency ............ fo = 100 kpps
3) Acceleration/deceieration time constant
Tesa = Tpsa = 0.05s

11-15



CHAPTER 12
OPTIONAL PRODUCTS

Products given in this chapter are available as options.
Please contact us for delivery time, prices, etc.
Iltems that are not described in this chapter are the same as in the standard modals.

12 -1 Servo Motors with Special Flanges
12 — 1 — 1 Model definition

12 — 1 — 2 NEMA flange type

12 — 1 — 3 NEMA flange type (in inches)

12 — 1 — 4 Stepping motor intercompatibility type

12 — 1 — 5 Stepping motor intercompatibility type (in inches)
12 —2 5V Pulse Train Input Servo Amplifiers

12 — 2 — 1 Mdel definition

12 — 2 — 2 Signal connectors

12 — 2 — 3 Inter faces

12 -2 4 Common Line
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12. OPTIONAL PRODUCTS

12 -1 Servo Motors with Special Flanges

The NEMA and stepping motor intercompatibility type are available as servo motors equipped with
special flanges.

12 -1 -1 Model definition
ne-pa J3]JCICILT
T T T 7T

Series Symbol Compliance with standard
None |Standard modsl {In Japan)
-UE {EN Standard, UL/C-UL Standard-compliant

Symbol Shaft
MNone |Straight shaft
K With key (200W or more)
D D eut
L L cut (200W or more)

Syimbol | Electromagnstic brake
None |Without
B With

Symbol} - Motor type
N NEMA flange type
P Stepping motor intercompatfibility type

Rated speed (3000r/min)

Symbol Rated output [W]
03 30
05 50
1 100
2 200
4 400
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12. OPTIONAL PRODUCTS

12 -1 -2 NEMA flange type

(1) Standard

057.6

4-¢5.2

040.4 L : 20
Motor plate Motor plaie 5 2.5
(Opposite side)\ H
- 5 w
Bollom @/ aslion 8
L]
ITup ) = 71T 3
Entltnm ; o 1 g b
Top o~ a © ur-;
1 I~ ™
. / L E 9.9 —
Caution plate Lm KL .
25.2 LT
Encader cable 0.3m ~~_ Power supply lead 4-AWG19 0.3m 20
(With end -insulated round
Connector 1-172168-9 Cégp'"g termt"'::];:;sj)
AMP make White Phasa V BCO8I06A
Black ‘Phase W
Greenfyellow :Earth
[Unit: mm]
Model Output | Variable Dimensions | jnertia Moment | Weight
o] L KL | J De10fkgm?] | [kl
HC-PQO33N 30 70.5 285 0.014 0.4
HC-FPQO53N 50 76.5 34.5 0.018 0.5
HC-PQ13N 100 915 49.5 0.030 0.6
A 086.8 4456
Motar plate 30 750
. 060 7F 3
Motor plate
" E)< (Opposite sida) [
rs
\ ) N P
S i
—| W
sl 5
Bottom _ i B‘_Dtlnm { - ﬁ
Top L_Jop | g
————— i
Bottom - % 'Ig
K A i L H
Vo == 41 el %4
[ o]
¢ / e " 9.9
Caution plate / 20 [ : I KL
I 17} 250 .
16 Q.
Encoder cable 0.3m Power &.supply IeAad 4-AWG1E 0.3m
{With end -insulated round
- erimping terminal 1.25-4)
Connector 1-172169-89 geq “Phase IU
With (AMP make) White ‘Phase V BC(C8S07B
Biack :Phase W
Greenfyellow :Earth
{Unit: mm]
Qutput | Variable Dimensions | |nertia Moment [ Weight
Model Wi L KL | Jx10%kam? | Tkal
HC-PQ23N 200 95,5 56.6 C.080 1.1
HC-PQ43N 400 121.5 79.6 0.145 1.6
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12. OPTIONAL PRODUCTS

(2) With electromagnetic brake

040.4 L © oo 4-$52 y"
or o . Motor plats 3 2.8 \(
Motor plate 5 = {Opposite side) \ - ,8?:
L T - I ’ f‘\ >
: Bolle +~ Boligm 3 5| ’L ('016
Top N P Top } = :‘_'i 3
—t z H g -
, I 5| X
B N s | & Vs
® 2} | <}a’ (I
Caution plate lﬁ f | 122 T :
252 ) ] KL LY
Encoder cable 0,3m grake lead 20
2-0.3°0.3m atedt round Power supply lead 4-AWG19 0.3m
(Wlth‘enc: _r':i::ltf zgﬂ_z}n (With erd -insutated round
Gonneclor 1-172168-9 crimping te ’ crimping terminal 1.25-4)
AMP mzke Red :Phase U
White ‘Phasa V
Black :Phase W BCO76968B
Greenlyellow :Earth
[Unit: mm)
Model Qutput Variable Dimensicns Br:lr(ii‘?‘:itic Inertia Moment | Weight
4 2
w] L KL Torque [Nwm)] J [x107kg-m?] fkg]
HC-PQO33NB 30 98.5 285 0.32 0.017 o7
HC-PQO53NE 50 104.5 34.5 0.32 0.022 a7
HC-PQ13NB 100 119.5 49.5 0.32 0.032 0.9
Mator plate L 30
713
Motor plate . T
AE ny X‘ {Opposite side)} ]
|5 L
\ E& JH e
\ " s 9
by 8
<
+
—_—
=
: ™
2
sl
Fl|e %‘
A
A IS X, H
.20 .\ Caution plate =3

252

Encoder cable 0.3m /

Power supply lead 4-AWG1S 0.3m
(With end -insufated round

Brake cable 2-0.3% 0.3
203 0.8m crimping terminal 1.25-4)

(With end -insulated round

S 3 Red :Phase U
) crimping terminal 1.25-4) Whita ‘Phase V
Connector 1-172169-9 Black ":Phase W
With (AMP make) Greenlyeliow :Earlh BC082618
[Unit; mm]
] i i tati
Model OQutput | Variable Dimensions E’::,‘I.zgo';’“‘: Inertia Moment | Weight
W] L KL Torque [Nerm] | < <10 kgm?] [ [kg)
HG-PQ23NB | 200 128.5 56.1 1.3 0123 1.8
HC-PQ43NB | 400 152.5 79.1 13 0.193 23
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12. OPTIONAL PRODUCTS

(3) ENeUL/C-UL Standard-Compliant Model
(a) Standard

057.6 4-$5.2

040 L 20 g5
Mater plate Motor plate 5 25

(Opposite side} H

% ‘ I'irsasr.?‘ 1T
1
I Tup- iR
@
o™

) promymy P—ri 5100

ﬁ v Bl
A _ }g TOV plate l:

Caution plate /252 L:J KL

Encoder cable 0.3m I
Power supply iead 4-AWG19 0.3m ’ . 20

(With end -insulated round
crimping terminal 1.25-4}

Connector 1-172469-9

With (AMP make)- Red ‘Phase U )
While Phase V BCO7349 - A
Black ‘Phase W

Greenfyellow ;Earth

[Unit: mm}
Output | Variable Dimensions | inertia Moment | Weight

Madel g
m L KL JpcAotkgm? | [kg]
HC-PQO33N-UE 30 70.5 28.5 0.014 0.4
HC-PQO53N-UE 50 76.5 345 0.018 05
HC-PQ13N-UE 100 91.5 49.5 0.030 0.5

Motor plate L } 30 4-356

. 60 71 3
TOV plate & Motor plate
" \ ng " (Opposite side) ]
V

= L
\ Botlom \ 1 = ©
[T T HE
IV |y ¥ I . a8
Bﬂrﬂl_ —_op Boitom iﬁ
Toy Top 2 —
. £
! slel AN
t IS H o [EVETYY

% o

N LA

Gaution plate / ﬁ Encoder cable DASr!m KL
/ \ 2;)5 5 . Power supply iead 4-AWG12 0.3m
- . {With end -insulated round
crimping terminal 1.25-4)
[DDDJ Connecter 1-172169-¢ Red :Phase U

With (AMP make) White :Phase V BCO8574B
Black :Phase W

Greenfyellow :Earth

[Unit: mm]
Output | Variable Dimensions | inertia Moment | Weight
Modsl L KL | JIxto*kam3 | Ikal
HC-PO23N-UE | 200 o8 581 0093 1.1
HC-PQ43N-UE | 400 123 81.1 0.148 1.6
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12. OPTIONAL PRODUCTS

(b) With electromagnetic brake

Motor plate L 30
60 7. 3
TOV plate Mater plate
[ E; (Opposite side} ]
X\ )
B! =T H
Boltom { £ T LLl o g o
D ET + \_ 318
Tap Bottem | T
L _Tor_| g
. I~
F o jii 2 — . Vring ®
] VN CH" 1 v-isA
bt 2
\ I —

Caution plate / 20

JN

Encoder /

Power supply lead 4-AWG19 0.3m

252 cable 0.3m Brake cable 2-0.3° 0.3m (With end -insulated round
Connector 1-172169-8 (With end -insulated round crimping termina! 1.25-4)
With (AMP make) [DDU' crimping terminal 1.25-4) Red -Phase U
White :Phase V
Black ‘Phass W BCO8576B
Greentyellow :Earth
. [Unit; mm)
Output |..Variable Dimensians Brake Static | | .. Moment Weight
Model Friction J A0 kgem?] [kal
W] L KL Torgue [Nem] | * P¥107ka g
HC-PQ23NB-UE 200 130 58.1 13 0.142 1.8
HC-PQ43NB-UE 400 155 81.1 1.3 0.187 23
[157.6 4-6562
140 L 20
Mator plate Motor plate 5 25
\F@ {Opposite side)\ =1
Satiom ( s+ T 2
|T°P N : Top  § o
- h— : H
: ) = Bottom e
-4 s -l £'®
& X Pz !‘!'ap!u g s ~
g r Viin i
- TG f V-10A
Caution plate /'25.2 | bt
o a9
Encoder cable 0.3m 20
Brake lead 2-0.3% 0.3m Power supply lead 4-AWG19-0.3m
Connactar 1-172169-6 . {With end -insulated round  (With end -insulatad round
) crimping terminal 1.25-4) crimping Esrminal 1.25-4}
With (AMP make) B1, B2 Red ‘Phase | BCO7348A
White ‘Phase V
Black :Phase W
Greentyellow :Earth
[Unit: mm)
Cutput |_Yariable Dimensions Brake Statlc. | | v Moment Weiaht
Madal Friction 1 pi0-tkgim?] [kal
™) L KL Torque [N+m] 9 9.
HC-PQO33NE-UE 30 98.5 285 0.32 0.017 07
HC-PQOS3NB-UE 50 104.5 34.5 0.32 0.022 0.7
HC-PQ13NB-UE 100 119.5 48.5 0.32 0.032 0.9
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12. OPTIONAL PRODUCTS

12 -1 -3 NEMA flange type (in inches)
(1) Standard

01.575 L

4-¢0.204

0.787
Motor plate Motor pla{e 0.197[ 0.088
(Opposile side}\ =
Bottom Bottorn L= t“é
l . L S e e 2
To Bottom | [ I o 2
Tho g 3 z s 8
B " ‘ ) :
7 U 0.39 = -
Caution plate QTI KL
0.992 Uy
’ 1.8 0.7
Encader cable 11.8in Power supply lead 4-AWG19 11.8in 87
(With end -insulated round
c lor 1172169 crimping terminal 1.25-4)
onnector 1- -9 Red :Phase U
AMP make White Phase V BCOBI0EA
Black :Phase W 7 )
Greenlyellow -Earth
[Unit: in]
Qutput § Variable Dimensions | inertia Moment | Weight
Model Wl L KL wk? [ozein?] 03]
HC-PQO33N 30 278 1.12 0.08 0.68
HC-PQ053N 50 3.01 1.38 0.10 1.10
HC-PQ13N 100 3680 1.95 0.16 1.32
O3.417 4-0.22
Moter plate L 1.181 45
{12.362 0275) 0.118
' Motor plate
L E)j {Opposite side) -
’ J o _
} oy 1 2 .
_____ S8
Botton g ! Bottom 1 - E
I —
Top LTe | 5
o
Bottom S| h=3
1 | O =
el TRl
T /S — = 7
/ ! J:2] 0,39
N T
Cattion plale/ 0,787 £ T KL
| [ 7] o992

Encoder cable 11.8in

(With end -insulated round
. crimping terminal 1.25-4)
Connector 1-172168-2 Red

o

Fowar supply lead 4-AWG19 11.8in

:Phase U
With (AMP make}  White :Phase V BC08907B
Black ‘Phase W
Greeniyellow :Earth
[Unit: in]
Model Output | Variable Dimensions | inertia Moment | Weight
Wl L KL wh? [ozin’] ]
R . HC-PQ23N 200 3.79 223 0.492 2.43
. .. HC-PQ43N 400 4.78 3.13 0.762 3.53
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12. OPTIONAL PRODUCTS

{2) With electromagnetic brake

01.575 L 0.787 4-0.204
0.187 0.088
Motor plate — Motor ;?IaieA
@'\ (Opposne_@\ =
Bollomygas’ F i [ HE >
Topl | I st
b g B
y |_ &l
8 - =
. i< v = g
B &)~ 3
Caution plate | T
0.992 | TP7 y oo
Encodear cable 11.8in I Brake lead
- 203118 Power supply lead 4-AWG18 118 orr
(With end -insulatad roind " PPy b in
Connector 1-172166-2 crimging terminal 1.25-4) (With end -insulated round
crimping terminal 1.25-4)
AMP make Red :Phase U
White :Phase vV
Black ‘Phase W BCO7696B
Greendyellow :Earth
[Unit: in]
Output Varlable Dimensions Brak_eglatlc Inertia Moment | Weight
Model Friction 3 )
W] L KL Torque [Nemp | WK [ozin’] [th]
HC-PQO33NB 30 3.88 1.12 0.32 0.09 1.54
HC-PQO53NE 50 4.1 1.36 0.32 012 1.54
HC-PQ13NB 100 4.71 1.95 0.32 .18 1.98
Metor plate L 1.181
0z.362 0.275] 0.118
Motor plate 1T
AL N )ﬁ {Oppaosite side} ]
, & -
’ Ll @
w
(=] e
° g
=]}
4
—
4
@
o
S = )l"fl/
0.787 :
0_@:@- Caution plate £
Power supply lead 4-AWG19 11.8in

Encoder cable 11.8in

Brake cable 2-0,3% 11.8in
{With end -insulated round
crimping terminal 1.25-4)

\ Connector 1-172188-9

{With end -insulated round
crimping terminal 1.25-4)

Red ‘Phase U
- White :Phase V
Black :Phase W

With (AMP make) Greentyellow :Earth BCOB261B
[Unit: in]
i i 1 Brake Stat:
Model Outpyt | Yariable Dimensions r:rif::;“o:tm Inertia Moment | Weight
w1 L KL | Torque pomg | WHElozin?] | 6]
HC-PG23NB 200 5.06 221 1.3 0.755 3.97
HC-PQ43NB 400 6.04 3N 1.3 1.055 5.07
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12. OPTIONAL PRODUCTS

(3) ENsUL/C-UL Standard-Compliant Model
(a) Standard

Metor plate

Boltem

-~

01.575

Caution plate y vy
p——{eez ! LT]

L 0.787
Motor plate 0187, 0.098
(Oppusiles‘Te]\ )
Bollom

4 0.315

Connector 1-172168-8
With (AMP make)

Encoder cable 11.8in

0.3%

KL

TOV plate |4

V-10A

(With end -insutated round
crimping terminal 1.25-4)

Power supply lead 4-AWG19 11.8in

02.267

4-

¢0.204

0.787

Red :Phase U
White :Phase VV BCO7349 ~ A
Black :Phase W
Greenfyellow :Earth
[Unit: in]
Qutput | Variable Dimensions | nertia Momont | Weight
Model Wy L KL | wielozind | i)
HC-PQO33N-UE 30 278 1.12 0.08 0.88
HC-PQOS3N-UE 50 3.01 1.36 .10 1.10
HC-PQ13N-UE 100 3.60 1.85 0.16 1.323
Motor plate L 1.181 4-0.22
Q2362 0.275] 0.118
TV plate Matar plate
L \ \@x (Qpposite side) ]
rs
' \ T
Bottom T L‘l'l o 5
—— B
P v Y 213
Boitom o0 | Bottom | 3
Top i L_Ter | 5
8 NN s
H e 3 = v ring
| \ ny V-16A
B ] 4 el Y4
% - A 039

Caution plate /

0.787

/7 N[ oss2

Encoder cable 11.8in

Connector 1-172169-¢ Red
- With (AMP make)

Pawer éupply lead 4-AWG19 11.8in

(With end -insulated round
crimping terminai 1.25-4)

‘Phase U
While ‘Phase V BCOB574B
Biack ‘Phase W
Greenfyellow :Earih
[Unit: in]
Variable Dimensicns i i
Model QOutput Inertlza Mo.mzent Weight
W] L KL wk” [oz+in?] ]
HC-PQ23N-UE 200 3.86 2.29 0.51 2.43
HC-PQ43N-UE 400 4.84 3.19 0.809 3.53
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12. OPTIONAL PRODUCTS

(b} With electromagnetic brake

4-¢0.22
D3.417 f "
L 1,181
Mator plate - 95
P 002.362 0275] 0.118
TUV plate Motor plate )
» \ 1 E)< (Cpposite side) —
! f o
A : Bottom v ] H &
o = | 5
3 | ¥, I, S s 2
Top Bottom T
Top E
ol
nlg=: e
o —{ E V-16A
ViR : i
5 .
N (- Z

Caution plate / 0.787
Encoder
0.882

Power supply lead 4-AWG19 11.8in

cable 11.8in Brake cable 2-0.3°11.8in  (With end -insulated round
Connecler 1-172169-9 (With end -insulated round  crimping terminal 1.25-4}
With (AMP make) IUDDJ crimping terminal 1.25-4) Red ‘Phase U
B1, B2 White :Phase V .
Black :Phase W BCOBS76B

Greenfyellow :Earth

[Unit: in]
Model Output | VAriable Dimensions B’;':ii‘?;f‘m Inertia Moment | Welght
[ L KL Torgue [N+n] wk” [oziin’ b
HC-PQ23NB-UE 200 512 229 1.3 0.78 347
RC-PQ43NB-UE 400 6.10 3.19 1.3 1.08 507
. 4- 0,204
[31.575 . L 0.787
Motor plate Meter plate 0197 ] 0098
\Fg 1 (Opposita side}y =1
f T ;
Bottam ™ Holiom "+ g
To| - ) i Te w3
o - L a1y
g I e Boltom 5 43
g % 1 Il H o
- ! =]
- NV it
) L g3 Lo plate ~{ VA0A -
) | [ﬁucl | 0.39
Caution plate /0.982 0 5 KL
Encoder cablg 11.8in . 0787
Brake lead 2-0.3° 11.8in N _Power supply lsad 4-AWG19 11.8in
Tl e o 5 e e
’ imping terminal 1.25- i .
With (AMP make) Bl @2 Red -Phasa U BCO7348A
White :Phase V
Black Phase W
Greeniyellow :Earth
[Unit: in]
Variable Dimensions | Brake Static . R
Moded Output Eriction Inerlflza Mr.r_m;nt Wené;hl
W] L KL Torque [Nem) | ¥ [oz+in] bl
HC-PQO33NB-UE 30 3.88 1.12 0.32 0.09 1.54
HC-PQOS3NB-UE 50 4.11 1.38 0.32 012 1.54
HC-PQ13NB-UE 100 471 1.95 0.32 0.18 1.88
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12. OPTIONAL PRODUCTS

12 - 1 - 4 Stepping motor intercompatibility type
(1) Standard

[mcls]
L 24 50+0.35 345
{140 5 15
Motor piate Motor plate |
\Q ..@ {Opposite side) \ -
Bottom ( ) r\é'n_ﬂ?fn’r— .
~ i Top | © &
oo 1 -+ 3 4l i P 3 é OI
¢ i F &
. © -1 & ]
4 8 b . S &
&, =
— 7
Caution plate _i g r
25.2 | TJFY0 1
Encoder cable 0.3m | )
— Power supply lead 4-AWG1S 0.3m 20
. (With end -insulated round
Connectar 1-172169-9 crimping terminal 1.25-4)
With (AMP malke) Red ‘Phase U
White :Phase V
Black :Phase W BCOB208B
Greenfyellow :Earth
[Unit: mm]
Output | Variable Dimensions | inertia Moment | Weight
Madel L KL | J x10%kgim?] | [ka]
HC-PGO33P 30 74.5 325 0.014 0.4
HC-PQO53P 50 80.5 385 0.019 0.5
HC-PG13P 100 85.5 53.5 0.030 0.6
185 4-$ 6.5
1. 37 70=0.35
Motor plate 7 2
HED Motor plate ‘_““'_ ] /
\d & \ (OPP"S"E_S'E*EJ\ — —— l p
i - — {8 ¥
— g
_____ o [Fe)
Bolttom Botiom g g
Top 1 Top £ é
V @ \
[Fﬁ] = 3 \P rdd
! L H |
& g
S— ] =
. Encoder cable 0.3m KL
Caution plate 20 )
Power supply lead 4-AWG18 0.3m
2]/ N
an'"wor 11721689 {With end -insulated round
With (AMP make) bDUl crimping terminal 1.25-4)
Red :Phase U
White ‘Phase V BCOB909B
Black :Phase W
Greenfyellow :Earth
{Unit: mm]
Output | Variable Dimensions | |nertia Moment | Weight
Madel L KL J x10kgm?] | [kal
HC-PQ23P 200 99 591, 0.085 1.1
HC-PQ43P 400 124 82.1 0.150 16
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12, OPTIONAL PRODUCTS

(2) With electromagnetic brake

80
L 24 50:4:0.35 4-$4.5
40 5|15
Motor plate Motor r.:late . - 1
.¢_ {Opposite side) | - A{é} ) d_){\
smmmg : % T ) \ .
=i~ © o
ITUP Top 18 &\\ o]
r ; -4 [ 6(?0 3
& . : LNE
& . A
} N
Caution plate H i ~
252 | Ul _ i)
’ Erake lead Power supply lead 4-AWG19 0.3m 20
Encader cable 0.3m (Zv&’ltf'] e%zn;ns{.llaied woind  (With end -insulated round
N crimping terminal 1.25-4)
Conneclor 1-172169-9 i Cé'r%;g terminal 1.25-4) Red :Phase U
With (AMP make}) ' White ‘Phase V
Black ‘Phase W BCOB920B
Greenfyellow :Earth
[Unit; mm]
Model Qutput Variable Dimensions Br:]:iit?;f‘“c Inertia yome;ﬁ Weight
wl L KL Torque [Nem)] J x107%kgam?] Tkal
HG-PQO33PRB 30 102,56 325 .32 0.018 0.7
HC-PQOS3PB 50 108.5 38.5 0.32 0.022 0.8
HC-PQ13PB 100 123.5 535 0.32 0.023 0.9
385 4-¢6.5
Motor plate L 37 70£0.35 —
80 7 d.ﬁ
Motor plate r. |
N {Opposite sida) — P . R
P \ J% P
B ! '; Es}’c’x‘ w
Botepn| {“Bofiom g o
— —
Top i Top s N g
! 1
B ooty
[ 8 r :
J .| B .
T —é)— 0.9 —QIIB— —¢ 7
17 e N /
Caution plate / u 20 = KL
[ f£25.2 Power supply lead 4-AWG19 0.3m
Encoder Brake cable 2-0.3”0.3M" (with end -insuialed round
cable 0.3m {With end -insulated round

o

1

Connectar 1-172169-9

With (AMP male)

crimping terminal 1.25-4)
B1.B2

crimping terminal 1.25-4}

Red ‘Phase U
White :Phase V
Black :Phase W BCOB3021 A
Greenfyellow :Earth
[Unit: mm]
Output | Yariable Dimensions | Brake Static |\ oo 0 0ot Weight
Model Friction 1 A0 kgem?
wl L KL Torque [Nom] | ¥ PAC kamT | [kal
HC-PQ23FB 200 131 591 1.3 0.143 1.8
HC-PQ43FPB 400 156 821 1.3 0.183 23

12 -12



12. OPTIONAL PRODUCTS

(3) ENeUL/C-UL Standard-Compliant Model

(a) Standard

060
L 24 4-$4.5
£40.4 = 50+0.35
Mator plate Moter plate ]
) {Cpposite side) - re
%) \ Vi
% . {" r atiom d
~ 1 Top o #
Loors . o o
L ot A ..._."B(I)lltlm _CHS 'g k é!
| . wn
E I = ) AN B
- . ning ]
—d} [TWvplate | W g—
] i i 9.9 - -
Caulion plate =
2.2 i KL Yooy
Encoder cable 0.3m 20
Power supply lead 4-AWG19 0.3m
{With end -insulated round
Connactor 1-172169-9 crimping terminal 1,25-4)
AMP make Red :Phase U
White :Phase V/ BC0O8Q108
Black :Phase W .
Greaniyellow :Earth
[Unit: mm]
Model Output | Variable Dimensions | |nertia Moment | Weight
] L KL | Jx10%kgm?] | [kal
HC-PQO33P-UE 30 745 325 0.014 0.4
HC-PQOS53P-UE 50 80.5 38.5 0.018 0.5
HC-PQ13P-UE 100 85.5 53.5 0.030 0.6
185 4-06.5
Motor plate L 37 70+0.35
260 HI
TUV plate Motar plate r' 1
s ‘\ = (Opposite side) I
\ Eollom [ \\ - ‘El_-__ Qo
[rvoney Iy s b
33 “:--'.’ V g _____ © [T}
Bottom Top T Botlom |r . g
Top L_Top_| 3
ol o -E— Vring
[ 3| o L e V-16A
Y. H N LIl
;?— B ¥ | 2.9 L
I 2 —
Y]] 20 =
" | 252 Power supply lead 4-AW(G19 0.3m

Encoder cable 0.3m

(With end -insulated round
crimping terminal 1,25-4)

Red :Phase U
Connectar White :Phase V
With 1-172169-9  Biack ‘Phasa W BCO8211B
(AMP make) Greenfyellow Earth
[Unit; mm])
Model Output | Variable Dimensions | nertia Moment | Weight
] L KL | 4 x10%kgem?] | Ika]
HC-PQZ3P-UE 200 99 591 0.056 1.2
HC-PQ43P-UE 400 124 821 9.151 1.7
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12. OPTIONAL PRODUCTS

(b) With electromagnetic brake

25.2

Pawer supply lead 4-AWG19 0.3m

080
Motor plate 04 L 24 E0-0.35 4-84.5
: 5] 1.5 r
Motor plate T
_éﬁ (Cpposite side} H : T &
{ L R /( L
Botton * Boitorn &
: . ® . a
7 e il =B 2
] 1. -
s T j k2] +
) e [ Dotlar o =]
ey (s
1 P 3= e = -
l: N \ it Tap S i 7
. — N, Voring )
. —é' £ TOV plate H V-10A —é— —
Caution plate- 9.9
25.2 : Uy
] Brake lead 20
Encoder cable 0.3m 2:0.370.3m Power supply leag 4-AWG19 0.3m i
(With end -insulated round {With end -insufated round
imping terminal 1.25-4 B
Conneclor 1-172169-9 Erimping tefming ) crimping terminal 1.25-4)
AMP make Red :Phase U
White Phase V BC08922B
Black ‘Phase W
Graenfyellow :Earth
[Unit: mm]
Model Output Variable Dimensions Br:':iit?:_lhc Inertia_&'lome:z-lt Weight
M) L KL | Torque N-my | ¥ B107kam] | Tal
HC-PQO33PE-UE 30 102.5 325 0.32 0.018 o7
HG-PQO53PB-UE 80 108.5 385 0.32 Q.022 0.8
HC-PQ13PB-UE 100 123.5 53.5 0.32 0.033 0.9
185 4-¢8.5
Motar plate’ L 37 70+0.35
)60 ' 712
TUV plate 1 - Motor plate r""‘ i
. {Opposite side} — - | ﬁ
] @ ) wo.
@,
I
© o wn
|2 D) 2
- 1 - — — o
s & ]
2
‘
ca
[ s e . -
24 | | A M \
! — 29 L\ {f;) . _Q}
IS 1/ - KL V-1BA \, | /
20 Caution piate /| : Z )

Enceder s {With end -insulated round
Brake cable 2-0.3" 0.3m S .
- 1 1.25-4
able 0.3m (With end -nsulaed roung P9 termina! T }
crimping terminal 1.25-4) Red ‘Phase U
c 1172169-9 White ‘Phase V
olnnector - i Black :Phase W BCO8S23B
With (AMP make} Greenyellow :Earth
[Unit; mm]
Mod Output Variable Dimensions Br:k'e ?tallc inertia Moment | Weight
ode! riction 1 110~ kgsm?
W) L KL Torque [Nem] | * 107 kg 1 ([ [kal
HC-PQ23PB-UE 200 13 581 13 0144 1.8
HC-PQ43PB-UE 400 156 821 13 0.1%9 2.3
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12. OPTIONAL PRODUCTS

12-1-5 Stepping motor intercompatibility type (in inches)

(1) Standard

02.362
L 0.945 1.969+0.014 4-9 0177
o1.575 0197 0.059
Motor plate Motor plate . ] /——J(—th\
(Opposite sida) \ - ‘éP" 1 &
[ ___I /\
Botlon ﬁ [ [ Boliom 13 £ 3
Top[’ |™ Top | £32 y, N I g
| Lol s £ - A
i b 15 8
o - by 8] =
= [ X T3
i 0.39 - . ¥
Caution plate lW‘
° 2 i ouud
KL
Encoder cable 11.8in I ‘
Power supply lead 4-AWG19 11.8in 0.787
{With end -insulated round
Connecior 11721699 crimping terminal 1.25-4)
With (AMP make) Red -Phase U
White Phase V BCORS08B
Black :Phase W
Greenfyg!low :Earth
{Unit: in]
Qutput | Variable Dimensions | nertia Moment | Weight
Madel W L KL wh? [oz:in?] iib]
HC-PQO33P 30 2.93 1.28 a.08 0.88
HC-PQO53P 50 3.17 1.52 .10 1.10
HC-PQ13P 100 3.76 211 Q.16 1.32
[12.348 4-40.256
L 1.457 2756+0.014
Motor plale 0275 0079
£12.362 Motor plate i
% — {Opposite side) —
- = —
§ il =
: g — f
i X 34 z
Boltom Bottom : = S
a1 1 - I ]
Top __Iof__j & i
_{. o~ :
u j] © 9]
! / = |7 } 1]
- -
\@ / i/ -—

Caution plate /
0.787

0.992

Encoder cable 11.8in

Kl

Connectar 1-172169-9,

With (AMP make}

o

Power supply lead 4-AWG19 11.8in

(With end -insulated round

crimping terminal 1.25-4)

Red :Phase U
White ‘Phase V BCC8302B
Black ‘Phase W
Greenfyellow :Earlh
{Unit: in]
Model Qutput | Variable Dimensions | Inertia Moment | Weight
| L KL wh? [ozsin?] ]
HC-PG23P 200 3.89 233 062 2.43
HC-PQ43P 400 4.88 3.23 0.82 353
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12. OPTIONAL PRODUCTS

(2} With electromagnetic brake

[12.362
L 0.945 1.96+0.014 4-$0.177
[11.575 0.197| 0.059.
Motor plate Motor plate | !
ﬁ@: __¢. (Oppesite side) | - £ &>
LT : A
Bollom £ Haftam, E ; =
~ w_o =
Top Top EIC 3 9
- == S i K —z 1
Mok T %3 Z
B = 75l ol B
2 8 -
! = | ~ - LN
& R
7
Caution plate '1 (H
osez | WU ouoo
Brake lead _Power supply lead 4-AWG1S 11.8in 0.787
] Encoder cable 11.8in 2.0.3" 11.8in (With end -msulaled round -
(WithAend -ins‘uWaled round crimping terminal 1.25-4)
Connector 1-172169-9 e terminal 1.25-4) Red Phase U
With (AMP make) ) ' White :Phase V
Black :Phase W BCO8S20B
Greenfyallow :Earth
[Unit: in]
Output Variable Dimensions | Brake Static | . woon o0t Weight
Model Frictien 2 3
w L KL Torque [Nem] | WK [ozin’] Ik
HC-PQO33PB 30 4.04 128 032 0.098 1.54
HC-PQO53PB 50 4.27 1.52 0.32 0,12 1.76
HC-PQ13PB 100 4.85 535 0.32 0.18 1.98
53,346 4-$0.256
Motor plate L 1.457 2.756+0.014
002,362 0.273] 0079
Motor plate |
\ {Opposite side) = L + {r)\
! g
H G iz
Botlom I-E hid g q\‘:‘.s‘e g
som e 10 NP N -
o
i 1 8 N~ #
i 2} g ol
1 g 0 ;
; - i ‘ LY
1~ 4
[/ N\ ] s
Caution piate / 0787 . /
[ 1 o882 /
E“;;’d::s e 2 (With end -insulated round '
cable 11.8in ith end -insulaled roun: L .
. crimping terminal 1.25-4) g1, B2 crimping tgrmmal 1.25-4)
. Red ‘Phase U .
Connector 1-172168-9 White Phase V . BCOSTOZ1A
With {AMP make}) Black :Phase W
Green/yellow :Earth
{Unit: in}
Output Variahle Dimensions Brak.e ?’tatm Inertia Moment | Weight
Meodel Friction ) .o
W) L KL Torgue {Nem] wk* Joz+in®] [ib]
HC-PG23PB 200 516 2.33 1.3 0.78 3.97
HC-PG43PB 400 6.14 3.23 1.3 1.08 5.07

12-16



12. OPTIONAL PRODUCTS

{3} ENeUL/C-UL Standard-Compliant Model

(a) Standard

[02.362
L 0.945 1.969:+0.014 ﬁ;?iﬂ;lf"
001678 0197 | 0.059
Motar plate Motor plate
] {Opposite side) \ 1
' L
. Femer—Ed w =
. Bottam l . 5 g
Toj 2
N . H prey ot L : &
@ g 3 nETSL i os v
- f— W ring -
& [Tovpiate L \\7:1'5; -
q | — 0.39 —
Caution plate
o992 | U KL GUOT
Encoder cable 11.8in 0.787
Power supply lead 4-AWG19 11.8in
{With end -insulated round
Connector 1-172169-9 crimping terminal 1.25-4)
- AMP make Red ‘Phase U
White ‘Phase V BCO8S10B
Black :Phase W
Greenfyellow :Earth
[Unit; in]
Variable Dimensions i i
Model Output Inertlza Mo_m;nt Weight
Wi L KL wk* [0z+in?] b}
} HC-PQO33P-UE 30 2.83 1.28 0.08 0.88
HC-PQO53P-UE 50 317 1.52 0.10 1.10
HC-PQ13P-UE 100 3.76 21 0.16 1.32
[)3.348 4-$0.256
Mator plate 1 1.457 2.7560.014 ;
02.362 0.275 . 0.079
TUV plate Moter plate
AT ‘\ T (Oppusite side) —
: "\ e -
4 Bottom v - b
Py = &
NE Y] Ly 540 z
Battom{ | Top ) Bottom, = t_a
Top Top @ @
B LN
2|, W ring 3 o
{ =2 - V-16A
1 .
- =€ 3 | 039 [T KL
[ —
0.787 |

0.992

Encoder cable 11.8in

Power supply lzad 4-AWG19 11.8in

(With end -insulated round

crimping terminal 1.25-4}

Red ‘Phase U
Connecior White :Phase
With 1-172169-9  Black “Phase W BCOBAtIB
{AMP make) Greenfyellow :Earth
[Unit: in]
Qutput | Variable Dimensions | jnertia Moment { Weight
Model ] L KL | wkfozind] | Do)
HC-PQ23P-UE 200 3.89 233 Q.53 2.65
HC-PQ43P-UE 400 4.88 3.23 0.83 3.75
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12. OPTIONAL PRODUCTS

(b) With electromagnetic brake

£12.362
Motor plate L 0.845 1 969+0.014 4-30177
[J1.575 0.197| 0059

Motor plate
J {Cpposile side} | :1

. A__...bB
Bollom @' . . Boilorm, =
Top{' [~

[3] i
7 @ 5
H v =1
...T?.p...... gi& 4
|| - e Bollom s T §
o™ T — i
% 2 | £ .',:.-,.ﬂ.’ 7 'ITC.,IJ = -
L - —~ — \ fing
—d}- /TOvpiste \m JL
Caution plate: A 0,39
oese | U0 U : : KL u |U
2Br:-akz? lead 0787
| Encoder cable 11.8in 2-0.3°11.8in, e Power supply lead 4-AWG19 11.8in
(With end -insulated round - -
crimping terminal 1.25-4) {With end -insulated round
Connector 1-172169-9 ’ crimping terminal 1.25-4)
AMP make Red :Phase U
White ‘Phase V BCO89228
Black ‘Phase W
Greenfyellow :Earth
[Unit: in]
" Output | Variable Dimensions | Brake Static | . woment Weight
odel Friction K2 lozsin? Ib
wl L KL Torque [Nem] wk* [0z4in®] b}
HC-PQO33PB-UE 30 4.04 1.28 0.32 0.068 1.54
HC-PQOS3PB-UE 50 4.27 1.52 0.32 a.12 1.76
HC-FQ13PB-UE 100 4.86 21 0.32 0.18 1.98
) o 3,346 . 4-¢0.256
Motor plate L 1.457 2.756+0.014 7
02.362 0.275 ﬁ_(_)..DTQ
TOV plate Motor plate r— : !
5 5\ {Opposite side) —
Y Eunam] D T
P g e 8 wn I
J 7 s A 5
Top _E |— ?l
! l a 8
= =
o i
! O o A
ol -5
<||< Ol i
A \ Vring L :7
AN | V-1BA LLJ
0.787 | -\ Caution plata £/ . i
0.992 ) Power supply lead 4-AWG12 11.8in
. Encoder Brake cable 2.0.3% 11.8in (V.\rlth‘end -ms_ulated round
. " - - crimping terminat 1.25-4)
cable 11.8in {With end -insulated round j
crimping ferminal 1.25-4)  Fed Fhase U
Connector 1-172169-9 White Phase V
o r Black :Phasa W BC08923B
With {AMP make} Greenlyellow :Earth
[Unit: in]
" Output Variable Dimensions Brak_e ?tatlc Inartia Moment | Weight
odel Friction WZ [ozein® "
] L KL Torque [Nem] | ¥ [02+in7] 2]
HC-PQ23PB-UE 200 516 2.33 13 0.79 3.97
HC-PQ43PB-UE 400 6.14 323 13 1.09 5.07
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12. OPTIONAL PRODUCTS

12 — 2 5V Pulse Train Input Servo Amplifiers

Servo amplifiers with 5V pulse train input are available.

12 - 2 -1 Model definition

MR-CDAD (1]

T j

Series

Symbol

Compliance with Standard

None

Standard (in Japan)

-UE

EN Standard-, UL/C-UL

Standard-compliant models

Symbol

Input Pulse Train Voltage

None

Standard (24V)

-L

5V

Symbol

Power supply

Nane

Single-phase 200V

{Note) 1

Singls-phase 100V

Note: Unavailable for MB-C40A,

Symbol | Applicable servo motor
10 HC-PQ033/53/13
20 HC-PQ23
40 HC-PQ43
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12. OPTIONAL PRODUCTS -
L ——

12 — 2 - 2 Signal connectors

{1) Connector pin layout

CN1 (I/O signal connector) \
1 11
2 V+ 12 sD
ALM 3 SG 13
LA e L e
OoP Z LSN 15
: 56 :/: LSP gﬂzoglgg-rgglllc.le or equivalent
7 17
8 NP 18 SON
NG g 19
10 PP 20 OPCBV
PG V24
—

The connector pin layouts are views looked from the cable connector wiring

MEMO-
RANDUM

section.

(2) Explanation of the connector pins (CN1A)

. Connector . o
Signal Symbol Pin No. . Functions/Applications

Open CPCsV| 19 When inputting a pulse train in the open collector system, supply this terminal with (+)

coilector 5VDC.
power input

12 — 2 — 3 Inter faces

Pulse train input interface DI-2 [Open collector system]

+ Interface example » Input pulse specification

Servo amplifier tc  tHL

fO\PE Max. input pulse
frequency 200kpps g0 B

About 1500 10%
pas tc § tLH tF

>

7/

T 1 |Pp (NP

_< <G About 10mA NP . \ / \ ’

| tLtH=tHL < 0.2 us
tc>2us
tF> 3 us

-~ s
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12. OPTIONAL PRODUCTS

12—-2 -4 Common Line

The power supply and its common line are shown below.

V24 D
(
V5 V+
[ = H 11
5VDC5% . ALM @ AN
ANY
SON N N PF
About 5SmA ::g; N
400 o AN
VeeglV
OPCSV
— $G
r—
Open collector pulse train PP ™
MAX 200kpps e ~N
1 NP
}
SG
o
.................... <insulated> -v-o--ccvevimnnanan f:t::;::otor
CN2
Servo motor I
Earth < (Note) I
SM O—= ® O
J_— e’
f\l'i 0———' |———<I 2l
= YV Le

Note: When using EN Standard-, UL/C-UL Standard-compliant models,

use the protective earth (PE) terminals.
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REVISIONS

“* The manual number is given on the bottom left of the back cover.

Print Date *Manual Number Revision
Dec., 1996 | SH (NA) 3167-A First edition
Aug., 1997 | SH (NA) 3167-B Addition of instructions for conformance with the UL/C-UL
: | Standard
Specification value of single-phase 100V changed to
100-120VAC
Section 2-1-4 : Change made to connection diagram

Section 2-3-5 (4)  : Correction made to SON signal
function selection in parameter No. 6

Section 3-1-2 (2), 1): Correction made to LSP, LSN
parameter settings

Section 3-1-3 (1) - : Correction made to parameter No. 6
setting

Section 6-1-2 : Change made to encoder cables in 1),

)

Section 6-1-2 (2), 1): Addition of MR-JCCBL2M-L/H

Section 6-2-1 : Addition of torque

Section 10-1 {2) : Change made to max. torque of
HC-PQ43

Section 10-3-1 : Addition of MR-C40A-UE

Section 10-3-2 (2) : Change made to inertia moment of
HC-PQ13B/HC-PQ43B

Section 10-3-2 (38) :Change made to LL dimension of
HC-PQ43(B)G1(-EC/UL)

Section 10-5 : Correction made to machining
dimensicn diagram for shaft with key
Feb., 1999 | SH{NA)3167-C Conformity with the EC Directives: Chapter 1, (8) changed
Conformity with the UL/C-UL Standard: (2) changed.
Section 1-1 (2) : Change made to the modeis for the
EN-UL/C-UL Standard.
Section 2-3-5 (4)  : Addition of low acoustic noise mode

selection to parameter No. 0
Change made to machine selection in
parameter No. 1
Change made to machine resocnance
frequency in parameter No. 24
Reconsideration of the contents of
parameter No, 30

Section 3-1-1 (2)  : Addition to the description of the
main circuit power suppiy

Section 5-1-1 : Addition of response setting changes

Section 5-2-2 (1) 1) : Change made to Control Mode for
proportional control

Section 5-2-6 . Addition of low acoustic neise mode

Section 10-2 : Correction made to the torque
characteristic graph

Section 10-2-2 . Addition of data in the low acoustic

noise mode




Nov., 2000

SH(NA)3167-D

Section 1-1 (1)
Section 1-3-1

Section 1-3-2

Section 2-2-2
Section 2-3-3 (3)
Section 3-2-1
Section 3-2-2
Section 3-7
Section 6-1-6
Section 6-2-3 .
Section 6-2-6 (2)
Section 7 (2)
Section 10-3-
Section 10-3-
Section 11-9

2
3

Section 12-1-1
Section 12-1-2
Section 12-1-3
Section 12-1-4
Section 12-1-5

: Changing of name plate
: Addition of power factor improving

reactor

: Addition of power factor improving

reactor

: Addition of Memorandum

: Addition of Caution

: Addition of 4)

: Changing of outline drawing

: Addition of 4)

: Deletion

: Changing of power factor improving

reactor outline drawing

: Changing of diode connection diagram
: Changing

: Overall changing of outline drawing

: Overall changing of outline drawing

: Deletion of gravitational systems of

units

: Reexamination

: Overall changing of outline drawing
: Overall changing of outline drawing
: Overall changing of outline drawing
: Overall changing of outiine drawing
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