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

Piease forward this instruction manual, installation guide to the end user.

Safety Instructions

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

In this instruction manual, the safety lnstructlon levels are classmed into *"WARNING" and
"CAUTION". :

Indicates that incorrect handling may cause hazardous conditions,

AWARN'NG resulting in death or severe injury.

_ Indicates that incorrect handiing may cause hazardous conditiohs,
NCAUTION | resulting in medium or slight injury to personnel or may cause physical
damage.

Note that the GAUTION level may lead to a serious consequence accordi'ng to conditions. Please
follow the instructions of both levels because they are important to personne! safety.

What must not be done and what must be done are indicated by the following dlagramrnatlc
symbols

® Indicates what must not be done. For example, "No Fire® is indicated by @
. : Indicates what must be done. For example, grounding is indicated by 9 )

After reading this instruction manual, always keep it accessible to the operator.

In this instruction manual, instructions at a lower level .than the above, instructions for other
) fL_mc_lions, and so on are classified into "NOTICE", "INFORMATION" and "MEMORANDUM",

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

INFOR- Indicates that parameter setting change etc WI|| provide another functlon or
MATION there are other usages,
MEMO-

indicates information needed for use of this equipment.

RANDUM




SAFETY INSTRUCTIONS

1. To 'prevent electric shock, note the following:

A WARNING

/\ Before wiring or inspection, switch power off and wait for more than 10 minutes. Then,
confirm the voitage is safe with multi meter. Otherwise, you may get an eleclrlc shock

A\ Connect the servo amplifier and servo motor to ground.

A Any person who is involved in.wiring and mspect:on should be fully competent to do the
work.

£\ Do not attempt to wire the servo amplifier and servo motor untll they have been metalled
Otherwise, you may get an electric shock.

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

/A The cables should not be damaged, stressed, Ioaded or pinched. OtherWISe you may get
an electric shock,

2. To prevent fire, note the following:

A CAUTION

A Do not install the servo amplifier, servo motor and regeneratwe resistor on or near combus-
tibles. Otherwise, a fire may cause. :

A When the servo amplifier has become faulty, swnch off the main servo ampllfler power side.

"~ Continuous flow of a large current may cause a fire. -

A When a regenerative resistor is used, use an alarm signal to switch main- power off.
Otherwise, a regenerative tranS|slor fault or the like may overheal the regeneratlve re3|eior
causmg a fire.

~ 3. To prevent injury, note the following:.

A CAUTION

A2\ Only the voitage- specmed in the installation guide should be applled to each termmals
Otherwise, a burst, damage, etc. may cceur. : S

A Connect the terminals correctly to prevent a burst, damage, etc. _
A&\ Ensure that polarity (+, -) is correct. Otherwise, a burst, damage, etc. may occur,

& During power on or for a while after power off, do not touch the servo ampllfler flns
regenerative resistor, servo motor setc. Their temperatures may be high and you may get

burnt.




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

N Stacking in excess of the specified numb'er of products is not allowed.
/N Do not handle the motor by the cables, shaft or encoder.

A Install the servo amplifier and servo motor in a load-bearing place in accordance with the
instruction manuals.

/A Do not climb or stand on servo equipment. Do not put heavy objects on senvo equipment.
A\ The controller and servo motor must be installed in the specified direction.

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

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

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

/N\ Do not drop or strike servo amplifier or servo motor. Isolate from all impact loads.
/A Use the servo amplifier and servo motor under the following environmental conditions:

Conditions
Envircnment -
’ Servo Amplifier . Servo Motor
Ambient temperature [°C] |0 to +50 (hon-freezing) . 0 to +40 {non-freezing)
[°F] |32 to 122 {non-freezing) 32 to 104 (non-freezing)
Ambient humidity 90%RH or less (non-condensing) 80%RH or less {non-condensing) .
. . . o o0 - i - - i
Storage temperature {°C] [-20 to +65 (non-freezing) 15 to +70 (non-freezing}
{°F] |-4 to 149 {non-freezing) 5 to 158 {non-freezing}
Storage humidity 90%RH or less (hon-condensing)

Indoors {no direct sunlight)

Ambience Free from corrosive gas, flammable gas, oif mist, dust and dirt.
|Atitude Max. 1000m {32801t) above sea lavel '
: Z X
Vibration [mlsz] 5.9 (O.QG) orless . X, ¥: 19.8 (2G)
[/s] }19.4 (0.6G) or less X, ¥: 864 (2G) -

/N Securely mount the serve motor to the machine. If mount insecurely, the servo motor may
come off during operation.

AN The servo motor with reduction'geér must be installed in the specified directidn 1o prevent
oil leakage,

A\ For safety of personnel, always cover rotating and moving parts,
A\ Never hit the servo motor or shaft, especially when coupling the servo motorio the machine.

A\ Do not load the servo motor shaft to more than the permlssmle load. Otherwise, the shaft
may break.

o When the equipment has been stored for an extended perlod of time, contact with Mitsubishi.




(2) Wiring

A CAUTION

/N Wire the equipment correctly and securely. Otherwise, the sernvo motor may mis'ope'rate.

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

/N Connect the output terminals (U, V, W) correctly. Othermse |
the servo motor will operate improperly. :

A\ Do not connect AC power directly to the servo motor. Other- ~
wise, the servo motor may damage.

A\ The surge absorbing diode installed on the DC output sugnal
relay must be wired in the specified direction. Otherwise, the | .
signal is not output due o a fault, disabling the emergency .| ALM]
stop and other protective circuits may not operate. L PF

-Servo amplifier

SG
Ve

(3) Test run adjustment

A CAUTION

/\ Before operation, check the parameter settings. Improper settmgs may cause some ma-
chines to perform unexpected operation. '

N\ The parameter settings must not be changed excessively, Operation will be instable.

(4) Usége |

A CAUTION

o 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.

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

/A Do not modify the equipment. -

/i\. Use a noise filter, etc. to minimize the influence of electromagnetic |nterference Whlch may
be caused by electronic equipment used near the servo ampllfler

A\ Use the serve amplifier with the correct servo motor.
The electromagnetic brake on the servo motor is designed to hold the motor shafl and should
not be used for ordinary braklng : :

A\ 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 hoid the motor
" shaft. To ensure safety, install a stopper on the machine side. :




(5} Just in case

A CAUTION

/N When it is assumed that a hazardous condition may take place at the occure a power failure
or a product fault, use a servo motor with electromagnetic brake or an exlernal brake
mechanism for the purpose of pravention,

N\ Configure the electromagnetic brake circuit so that it is acuvated not only by the servo
amplifier signhals but also by an external emergency stop S|gnal

/N When any alarm has occurred, eliminate its 4 1a0ts must be open when
cause, ensure safety, then reset the alarm, servo is off or when an alarm
before restarting operation. _ (trouble) is present.

during emergency stop.
A\ ‘When power is restored after an instan- \ : /
taneous power failure, keep away from the Servo mator Ra1 Ema
‘machine because the machine may be re- b
started suddenly (design the machine so S
that it is secured against hazard if re-
started).

Circeuit must be opened

24VDGC

Fa

(6) Maintenance, inspection and parts replacement

A CAUTION

- A\ With age, the slectrolytic capacitor will deteriorate. To prevent a secondary accident due to
a fault, it is recommended to replace the electrolytic capacitor every 10 years when used in
general environment. Please consult our sales representative,

(7} Disposal .

A CAUTION

& Dispose of the product as general industrial waste.

{8) General instruction

To illustrate 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 W|th this
instruction manual.




COMPLIANCE WITH EC DIRECTIVES

1.

(1

WHAT ARE EC DIRECTIVES?

The EC Directives were issued to standardize the regulat:ons of the EU countries and ensure
smooth distribution of safety-guaranteed products.

in the EU countries, the Machinery Directive (effective in January, 1995) EMC Directive
(effective in January, 1996) and Low Voltage Directive (effective in January, 1997) of the EC
Directives require that products to be sold should meet their fundamental safety requirements
and carry the CE marks (CE marking). CE marking applies to machines and equipment into which
servo amplifiers have been instalied.

The servo do not function independently but are deSIgned for use with machmes and equmem
Therefore, the EMC Directive does not apply to the servo bul applies to the machmes and
equipment into which the servo are installed.

The EN Standard-compliant models conform to the standards related to the Low Voltage
Directive to facilitate GE marking on machines and equipmentiinto which the servo amplifiers
will be installed. To ensure ease of compliance with the EMC Directive, Mitsubishi Electric
prepared the "EMC INSTALLATION GUIDELINES" (IB(NA)67310) which provides servo ampli-
fier installation, control box making and other procedures. Please contact your sales repre-
sentative,

PRECAUTIONS FOR COMPLIANCE

] in add[tlon to the
mstructlons prowded in 1h|s mstruci!on manual also follow the instructions below. If the model
is not specifically described to comply with the EN Standard in this instruction manual it has the

same specifications as those of the standard models:

Structure -
Control box
Reinforced
insutating type
24VDC
Reinforced power
insulating . supply
transformer  No-fuse )
breaker Magnetic rontactor '
- - Servamator .
Sewvo
———] . NFB MG am plifiar SM
[

Environment : S

Operate the servo amplifier at or above the contammatlon level 2 set forth in IEC664. For thls
purpose, install the servo amplifier in a control box which is protected against water oil, carbon,
dust, dirt, etc. (iP54). S

Power supply

1) Operate the servo amplifier to meet the reqmrements of the overvoltage category 1l set forth
in IECE64. For this purpose, a reinforced insulating transformer conforming to the IEC or EN
Standard should be used in the power input section.

2} When supplying interface power from external, use a 24VDC power supply which has been.
insulation-reinforced in I/O.



(4)

()

Grounding
1} To prevent an electric shock, always connect the protective earth (PE) terminal (marked €3)
of the servo amplifier to the protective earth (PE) of the control box.

-2) Do not connect two ground cables to the same protecttve earth (PE) terminal. Aiways connect

the cables to the terminals one-to-one,

PE terminals PE terminals

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

Wiring

1) The cables to be connected to the terminal block of the servo amplifier must have crimping

(6)

(7)

(8)

terminals provided with insulating tubes o prevent contact with adjacent terminals.

2) Use a fixed terminal block to connect the power supply lead of the HC-PQ series servo motor
o the servo amplifier. Do not conneci cables directly. '

R
® ®)

Terminal block

Auxiliary equipment and options

1) The no-fuse breaker and magnetic contactor used should be the EN/IEC Standard-compliant
products of the models described in Saction 8-2-1,

2) The sizes of the cables described in Section 6-2-1 meet the following requirements. To meet
the other requirements, follow Table 5 and Appendix C in EN60204.
« Ambient temperature: 40 (104} {*C (°F}]
» Sheath: PVC (polyvinyl chloride)

« Installed on wall surface or open table tray

3) When the EMC filter is used, the radio noise filter (FR-BIF) described in (5) Section 6-2-4 is

not required.

Servo motor
For the outline dimension drawing, connecior signal arrangement and sncode cable, contact
Mitsubishi.

Performing EMC tests

When EMC tests are run on a machine/device into which the servo ampllfer 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 lhe servo amplifier, refer to the "EMC INSTALLATION
GUIDELINES".



CONFORMANCE WITH UL/C-UL STANDARD

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

~ Unless otherwise specified; the handling, peformance, specificafions, etc. of the UL/C-UL Stand-
~ ard-compliant models are the same as those of the EN Standard- -compliant models.

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

Guideline for compliant to UL/C-UL STANDARD

For compliant to UL/C-UL. STANDARD, the following counler -measures are required.

(1) Setup
The 100 CFM fan is set at 4 in above the amplifier or anolher cooimg device which is equivalent
or more effective is set, '

(2) Short-circuit rating.

- The servo amplifier has been. subjecied to UL’s short mrcun test in the AC circuit whose peak
current is limited to 5000A max., and conforms to this carcwt

(3) Motor flange -

- Mount the servo motor on the flange which has the followmg size or provides an equwalent or

higher heat dissipation effect. .

Flange Size [mm]

Motor (HC-PQ series)

150 x 150 6 033-053-13
250 x 250 x 6 23
250 x 250 x 12

443

{4) Discharge time of Capacitor :
The discharge time of capacitor is shown as followings.
For safety please do not touch those charged area during 10 minutes after power off.

Servo Amplifier model
MR-C10A(1), 20A{1) .
MR-C40A _ 2

Discharge time [min] §.: .
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CHAPTER 1
INTRODUCTION

This chapter provides basic information needed to use this servo.

1 =1 Model Definition
1 -2 Parts ldentification and Application
1-2-1 Servo amplifier
1-2-2 Servo motor
1 ~3 Basic Configuration
1—3-1 Standard models
1—-3-2 EN Standard-, UL/C-UL Standard-compliant models

OPERATION CHAPTER 2

WIRING | CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER §
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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1. INTRODUCTION | |
m

1 -1 Model Definition

{1} Servo amplifier

mr-c[ ]

_!_ T Compliance with —LARL IEh AC200V-230V 50/60Hz
~Series Symbol Standard: g OUTPUT - LRI NN
Standard model {1 EVR A5X0010022
None (in Japan) . TCI00A034GSS
MTSUBISH] ELECTRIC CORPORATION
———
—Serlal nimber
— Rated output current
Symbol Power supply ——Applicable power supply
None |Single-phass 200V ﬁiﬂiﬁny'
(Note) 1 |Single-phase 100V
Note: Unavailable for MR-C40A, '
— MITSUBISHI AC SERYO
Symbai | Applicable servo motor PTS M 1R-C10A-UE
10__ |HC-PQO33/053/13 POWER : 100W - -
20 HG-PQ23 INPUT : 3.2A 3PH +1PH 200-230V 50Hz
40 HC-PQ43 3PH +1PH 200-230V B0Hz

OO
[

(2) Servo motor

HC-F’QD 3

—

Series

Reted speed
{3000s/min}

Name plate

MITSUBISHI

[ile]n S M. MR-C104 -
y POWER

AC SERVO

wow I"

FABE IN JARAN

OUTPUT : 170V 0-360Hz

6.0A

SERIAL : TC 3XXAAAAGS2

+
u

Symbol

Compliance with Standard

.. None

Standard model (In Japan}

C-UE

EN-UL/C-UL Standard

~=1 Symbol

Shaft

None

Straight shaft

K With key {200W or more)

8] D cut

L L cut (200W or more}

1 8ymbol

Redugtion gear

‘None

Without

Gt

For general industrial
machines

G2

For high precision

Note: HC-PQO033 with reduction gear-
is not available,

Rated output [W] |

Symbol
103 30
- 05 50
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1. INTRODUCTION

1 -2 Parts Identification and Application

1-2-1 Servo amplifier

Note:

Name/Application

Refer To

Main circuit terminal block (TE)

JUsed to connect the power supply,

servo motor, regenearative 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

(Note)

Operation section

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

MODE
®

up

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

Used to change the mode.

SET

®

Used to set parameter data.

S_ection 2-3

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

S &

When using the EN
Standard-, UL/C-UL
Standard-compliant
models, use these
terminalis for
grounding.

Section {~-3-2
EMC
INSTALLATION
GUIDELINES

IB {NA) 67310

Mame plate

Section 1 -1

I/Q signal connector {CN1}
Used to.connect digital /O signals such

1a& serve-on and trouble.

Plug after peeling off the CAUTION seal.

Section3-~1-2

R82320'opiion unit connector (CN3}

Section3-~-1-2
Section6-1-4

Encoder connector (CN2)
Connector for connection of the serve

motor encoder

Section3—-1-2

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

models and unavailable for standard models.




1. INTRODUCTION

1-2-2 Servo motor

Name/Application " | " Refer To
Enceder cable ‘{ Section 32
Section 3 -2
Encoder Section 10 ~ 1

Power cable
» Power lead (U, V, W)

* Ground lead Section 3 -2
= Electromagnetic brake lead '

{For the motor with electromagnetic brake) | .
Serva motor shaft _ - Section 4 — 2 (4)




1.INTRODUCTION -
]

1 =3 Basic Configuration
1 -3 -1 Standard models

Options, Auxiliary Equipment ___Refer To
No-fuse breakar Section6 -2 -1
Single-phase AC power supply ) Magnetic contactor - Section 6 —2 — 1
MR-COA :200 to 230, 50/60Hz . Radio noise filter Section6 -2 — 4
MR-CEJA1: 100 to 120, 50/60Hz o Regenerative brake.option Section 8 -1 —1
Wires - |Section6 -2 -1

No-fuse breaker (NFB)or fuse

Magnetic contactor (MC)

Line noise filter

ﬂ

= Servo amplifiar

R:a.'c_!io noise  Regenerative
filter - brake option

18 8 aloTaTa]nTwtnln

i
w

Posilioning
unit

0101000100

Cperation panal

A
O

Servo motor



1. INTRODUCTION

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

Single-phase AC power supply
MR-CLIA : 200 to 230, 50/60Hz
MR-COOA1: 100 to' 120, 50/60Hz

B MEMO- ~ For full information, refer to the
. EMC INSTALLATION GUIDELINES
(Note 1) RANDUM (IB{(NA)67310}. -
No-fuse breaker (NFB) or fuse Voo
(Note 1)
Magnetic contactor (MC)
{Note 2)
EMC filter

TE

O [

O Ls Sarvo amplifier

MR-COA{1)-VE
D= O |p )
C _—— . -
Regenerative brake opticn : O C ";
= O (v ' Positioning
o unit ..
O |v _
O W Operaticn panel|.
it rrenrrre.

Protective earth

{Note) )

Serve motor Note: 1. Use the model which conforms to the corresponding standard.
HC-PQLIUE 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 L]
2 -2 Operation

2 -2—1 Pre-operation checks

2 -2 -2 Operation procedure

2 —-2—3 Troubleshooting at start-up

2 —2 -4 Determining the cause of a position offset
2 — 3 Display and Operation

2 -3-1 Display flowchart

2 -3-2 GStatus display

2—-3-3 Diagnostic mode

2-~-3-4 Alarm mode

2 —3 -5 Parameter mode

INTRODUCTION CHAPTER 1
WIRING B 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
CHARACTERISTICS CHAPTER 9
SPECIFICATIONS CHAPTER 10
SELECTION CHAPTER 11
OPTIONAL PRODUCTS CHAPTER 12




2. OPERATION -
- = e

2 -1 Standard Connection Examples

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

2-1-1 Connection with the FX-1GM

’ i : Regenérative
& CAUTION Configure a sequence which switches brake opion (Optional)

off the MC at occurrence of an alarm. l_.---
" g ] . .
NFB MC C P U o . ) U (red) Servo motor
Powsr supply - - R o e 0 - HC-PQ
MR-COA : Single-phase 200VAC Servo amplifier |V : .V {white) S
MR-CA1: Single-phase 100VAC MR-C OIA(1) W CW (blacky [ A
e I e Lz O— -
] = AE (green} [ -
Sortral 2m (6.5ft) or less (Nots 1) T [
ontroller =T Ap-mu=q
FX-1GM (Note 9) - L aavoe T
SVRDY [ . CN1) (Note 3) e 6_'[5-.0'—0..0..3.-.“.-...“&..8..-
{oM1 S A vea ! 20 ~ CNZj(Note e 7~ EMG contacts mustheopen( 1o &)
] HE }9 P5 : { > I' when servo is offor - | m
SVERD — : —d PF i 3 i vt when an alarm
o ‘ ~ 4 L 7o & 11 L6 +— -+ HIE {trouble} is present.
5 HEEE 1 o (20|75 —tfl et T P57 [P5
F3 ‘J 1 1 L . 1 N3 L
O Lt : %iizh & 12|16 REIARTE B leH 8 |16 5
R ' | ' RT3 7 i MR |=—d TR T [MR H
AN g 17 {MRR H—~ i1 2 [WAR|[ 2 |wRR e
2&@ T =t orC| 19 [ ‘o 1 w
Toa i I 16 {MDR H o ‘ | 5 [MDR(] S |MOR
. |\ R D ERER Plate] D jowézee-ovalg 8 [SHDJ| O [SHDY - N
| 6 “ = I : ’ P, : : NPT Securely éannect the . -
| 24VDC, e el sD [ 11 shiald to the ground
H 0 ate, - plats i the. gonnector.
- Hvar t =+ Vza| 20 S R
e D e EA R
. Servo-on Ll &5 o-— SON| 17 —g’m—o
{Note 7]Fi:vr\n\mrcl rotation stroke ond e~q-+--------Q_G---4L5F | 15 -g‘“h—ﬂ
Reversa rotation stroke end taedeecancca-ne o-0=---4 SN} 14 -%IW\;— =V +
- (Note &) Troubls ;I:@——T:'Tﬂ_ TR
. £
b 10m (321t) or less 6
Note 1. For the EN Standard model, always connéct the prolectwe earth (PE)
Q) WARNING terminal {(markedd ) of lhe servo ampllfler to the protectwe earth (PE)

of the control box to prevent an electric shoc_k.

. Note 2. Connect the diode in the cbrrect direction;: Otherwise, thé 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 shap'é.mw'grbng.conneclio_n of the con-
nectors will cause a failure.

2-2



2. OPERATION

Note 4. This wiring applies to the standard cable of [ess thén 10m (32 ft).
5. The pins with the same signal name are connected together in the servo
amplifier. _
8. The trouble (ALM) signél conducté current when theré is no alarm, i.e. in
the norrﬁal 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 00O 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.




2. OPERATION

2-1-2 Ccmnection with the FX-1GP

/\ CAUTION

Configure a sequence which switches

Ragenarative -

off the MC at sceurrence of an alarm. b'f'_"f option (Optional)
Mo .¥ :
) i
. NFa T MC
Fower supply Y cU_ (r_e d‘) Seonrgt;é
MR-CLJA : Single-phase 200VAC v . VY {white) - M
MR-CJA1: Single-phase 100VAC W ~W (black)
' = E (green)
- 2m (B.5ft) or less (Note 1)] —— . -
Controller _ 1 - 'r""-"-"il'éavf,z;'"o*gi ----------- Bt
FX-1GP - N B2 ;
oo CN1|iNote 2) ORI D L L ;
PGO~ :, ! ( [1; 3 CN2 (Note 3],-'* ----- ;-\EMGCO_Macts must be open {Note &
P07 i I s e T - B
S i : A : % G 11 | L6 i y, (trouble) is present.
R P e e 20 | P5 H—fta -7 [P5 [ 7 [P5
5 Pl U Ppgg“"‘ 12 [l 1 8 L6 8 [LE 5
lE Lol 7 [ MR e 1 [ )
CMO K _ 4 4 b N8G5 17 |MRR - , 2 [WRR|[ 2 [WRR fatemy &
— i 5 W0 A {M || & |MD
RP - ‘ P : } :
T 16 WoR |————1 5 MERE S MR
O . 1 Pate] SD u_‘."('ﬂagi)"t'_/ 9 |SHD[l 9 [SHD ./
[ vz Seourly connectho
Servo-on & o SONL 17 ..g)\' A—e slI bae' o a;gmur(l:t .
(Note 7) Forward rotation stroke end 4 -----+ [vE s LLLLESSE LSPt 15 —ng—" piste fnhe eonmerter.
Reverse rotation stroke end $- == ~~-- O Ly LSHi 34 —%‘\Mr—-
¥l ] -
{Note 6) Trouble ' ;@{NM}Z) Al 2 3 -f .
Positioning finished f {Ad t PF| 3 &
24vDE, 0.2A or more 56112
7
o b e
= —
. 7 10m (224) or less
Note 1. For the EN Standard model, always connect the protective earth (PE
Y
@ WARNING terminal (marked@ ) of the servo amplifier to the protective earth (PE)
' of the control box to prevent an electric shock. '
Note 2. Connect the diode in the corract 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 will cause a failure.

2-4




2. OPERATION

Noie 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)I signal conducts current when there is ho 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 sighals 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 electromaghetic brake.
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2-1-3 Connection with the FX-20GM or E-20GM

/A CAUTION

Canfigure a seguence which switches
off the MC at occurrence of an alarm.

Regenerative

¥ P .
NFE | MC ] € P |y . U (red) - Servo mator
Power supply L1 , i O - HC-PG
MR-GIJA : Single-phase 200vAC | . ' Servo amplifier [/ "V (white) o
MR-G A +: Single-phase 100VAC LZMR-C QA1) Y W (black)
_ ’ e "E (green)
Contron " 2m (6.5ft) or less {Note 1) ] =L - n ;B ~
ontroller. PO Y ' . N G 1" Y
FX-20GM M b (Nate 9) : 6]'.‘34\’0 Ze2 '
E-20GM SVRDY [ [1 6 o JREp—— CN1Jincte 3 CN2 o bemeens o Jl et *abELE R DR -'(N-a-ts-s-}“‘
coMe/B| 2 [2— |V 1 ¢ 1—va4[20 (Note 3)____...;. EMGContacts must be open
Poigr o[ 19| P53 y ¢ ¢ when servo is off or N
vem T £ {1016 H—t 4 _ {trouble) is prasent
L£oMz/812]12 RV Ve g 5178 HIl. ! TTeE N 7 175
COM4/8]14114 — 'I—OP' 4 _ Gﬁ TREL i ! 8. LG 3 LG. .
P60_}13(13 s rshzl e v R IR o 13 [ b 3
R iLAE T T i 2 VAR 7 W ot &
CLR [3]3 e oPC) 18 v a
A/ B | M0 H—t IS
24@{"”]'7"]( A { LA 16_{WOR [-—i 5 {Wnjl 5 {WoR
P 186 t+ret T
cms,gb,!$,1K E E:E E 6|5 F“Iail;‘T $D \"(Note ) e’ f 9 SHD{? 9 |SHD \__/
] n L] i [} k]
m':l RP {16116} — O NPT Securely connect thie
| 24vDC, D.2A or mare St R L iata in the sannesior
I 24vDC 4 HH vz} 20
- ower
spupp'ly ] 56§12
Servo-on 5 o SOR| 17 "%I’M’"'
Forward rotation stroke eng @ d--s=sg_Qeeneaven-d LESP| 15 —g\)‘h—i
MNete 7) Reverse rotation stroke snd :-------0...0- --------- LS5N| 14 _w_' f’v"'
(Note 2) AM| 2 by
(Nobe &) Trouble —Tﬁ]— Fg
5G
! 10m (32f1) or less

Note 1.
<> WARNING

For the EN Standard model, always connect the protective earth (PE)

terminal (markedé&d ) of the servo ampilifier to the protective earth (PE)

of the control box to prevent an electric shock.

Note 2.
/N CAUTION

Connect the diode in the correct direction. Otherwise, the servo ampli-

fier will fail and will not output the connect signals, disabling the emer-

gency stop and other protective circuits.

NOTICE Note. 3.

nectors will cause a failure,

CN1 and CN2 have the same shape. Wrong connection of the con-

2-86




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. ' _
8. T_hé trouble_ (ALM) signal conducts current when there is no _alarm; i.e.
in the normal state. _
MEMO- When this sighal 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 signéls_ have been automatically switched on |
internatly before shipment, set (0O in parameter No. 6 to make the_
function valid.

.8, For the servo motor with slectromagnetic. brake.
9. _After'_ﬁ°r'naking 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 [l or A1SD75P ]

; Configure a sequence which switches | Regenerative
A CAUTION off the MC at occurrence of an alarm, brf_kf‘fppor:' ‘9"“."_-”"’
L5 T.‘J

NF'.B& MC

Sarvo molor

Fawer supply . L1 . e Py cU(red) Ho-Po:
MR-CEIA : Single-phase 200VAC Serva amplifier [ v _V (white)
MR-CA1: Single-phase 100VAC MR-C OA(1) W - "W {black) M
L2 L "E (green)
_ 2m (6.5M) or less MNots YLt ~
ekt S {'"21'\75'6"%5? """"" ey
(a15D75P ) enmearos CN1 fwvote 3 ATy . H
. TRl 3 R A CNZ{NOteSl ‘ EMG contacts must be open [(No1e &) -
z H I _ 191 P5 14 when servo is off or 7Ny
] PRSEF-1 2 r y L PG 10 H when an alarm
‘-_ _gﬁ AR 4 [ B T 11 | LG i — (trouble} is present.
g (¥ymerred TG G Bg“”l 20 [P5 71ps|[7[P5
[ =4 s b [ [ 1 . . -
e | 2ihmmm] L] ferhl T MR = Y ERET S
@ |52 R K 17 [WRR}= 2 [MRR][l 2 TWPR fateme <
25| com |26 o f e 7, by
32 _ IR 6 [MD AWl 4 W
23]NPS| 8 — — HE
55 rmpml e ——t 7 ' vty _‘js 16 |MOR y § [MORJf 5 {WOR
o H ' v r | e——— Y | IBMatel Sl e fecanas u
£ ::: w0 [ 25 "d*\ AW "fjf Fiatel SD po#%io--c>e’4 9 [SRDf 9 |SHD \__/
f: READY | 7 :—’?'E:;{{CM.B wraon | N . .S:_OIIJ;B‘W t::;nnec:l r:l;e
E E ?f_xsi :; g 000 :,.%:’,%m SON[ 17 §'“ i ;Ialtee inct'he'ec'grr;eotor.
Ex. rooar Tl o T a7 P A
SRS T e B o o il ¥
22 rSTop |14 o S - _
25 T T8 oo H ] M MW £
2% {STRT | 16 —o"5—% e ALMY 2 N
TS| (oM 135 —l V241 20 F :
) COM § 36 —o
fFa][L6] 56
24¥DEC, 0.2A or mare
24VDC 4
< power
supply ™
Note 1. For the EN Standard model, always connect the protective earth (PE)
@ WARNING - terminal (marked@ ) of the servo amplifier to the protective earth (PE)
of the control box to prevent an electric shock.
Note 2. Connect the diode in the correct direction. Otherwise, the servo ampli-
/\ CAUTION fier will fail and will not output the connect signals, disabling the emer-
gency stop and other protective circuits.
Note 3. CN1 and CN2 have the same shape. Wrbn. connection of the con-
NOTICE | P J
nectors will cause a failure.

2-8




2. OPERATION

MEMO-
RANDUM

Note 4.
5.

10.

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

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

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

When this signal is switched off (at occurrenf:e of an élarm), the cutput
of the controller must be stopped by the sequence program.

' 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. _

For the servo motor with elsctromagnetic brake.

After making. sure that the servo is withoui fault (ALM signal is 6n), con-
figure a sequence which switches on the relay RDY.

The upper limit signal (FLS) and lower limit signal (RLS) of the AD75P/
A1SD75P are used for the zeroing retry function. Set them on the inside
of the forward/reverse rotation stroke end of the servo ampiifire.




2. OPERATION

2-2 Operation
2-2-1 Pre-operation checks
Before starting operation, check the fo'llowing:
(1) Wiring
1} A correct powser supply is conhécted to the
power input terminals (Lt, L.2) of the servo am-
plifier. i
~ 2) The servo motor power supply terminals (U, V,

W) of lhe servo amplifier 'mat_ch'in phaée with

20¢ to 230V

S0/60HZz -

ar

100 to 120V J
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 cireuit

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. _ N1

7) 24VDC or higher voltages are not applied to the ' 3D
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.

2-10



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 rﬁay 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, etc. as they may be.
/\ 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 blug or unplug the connectors (CN1, CN2} with power on. The

amplifier or the equipment conneci_éd with the amplifier may fail.

Disconnect the servo motor from the machihe, 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 ' L L

cumulative feedback pulses)

Input signal check Using the external I/O dispiay, check the digital 1/O. signal on/off
' states to see if dperation can be performed. Make sure that the stroke
end (LSP, LSN) signals are on.

{Refer to Section 2 —-5.)

Test operation: tn the test operation mode, make sure thaf the servo motor operates.
(Refer to Section 2 -7.)

2-11



2. OPERATION S
L e

When the servo-on signal (SON) is switched . on, the servo motor is

Servo on

ready to operate and the servo motor shaft is locked. (Sérvo 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
= MODE
Ll Press (@) once.
- o

Switch SON on.

(]
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 i
COW =

etc. If the motor does not run as ex-
pected, recheck the input signals.. .

+ On the status display, check the _s_q_rvo" | | b =
motor speed, comménd puise frequen- ~—) Reverse rotation CW
cy, load factors, etc.

» When machine operation check is over, confirm automatic operation
with the positioning uhit program.

» This servo amplifier contai.ns the re‘al—iirﬁe autﬁ tunmg .ft.l.hc'tic.'.n un-
der model adaptive control. Generally, fhérefore, gain ac.ij.l.lstmen_t“is.
not needed, and starting servo operation automatically makes gain
'adjustment. Depending on the rigidity of the méchine, hoWevér, re-
sponse setting can be adjusted to provide the optimum tuning for

the machine by changing the parameter No. 1 setting.

S 2-12
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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 serve motor comes to a sudden stop and

' ' is se_rvo-lo'.cked.. The servo motor is allowed to
run in the opposite direction. (Set in parameter
No. 6.)

3) Alarm ............ '.....When an alarm occurs, the base circuit is shut

- off.

2~-13
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2 -2-3 Troubleshooting at start-up

A\ CAUTION

will be instable.

Never adjust and chénge the parameter seitihgs extremely. Otherwis'é', operation .

The following table lists fauits that may oceur 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-

tioh.
No. | Start-Up Sequence Fauit Check Point —_Assumed Cause Refer To
1 |Poweron + The LED is not lit.  {Not improved when the'|s Power supply voltage faulty,
« The LED flickers.  |sonhectors CN1 and CN2|s Servo amplifier failure
are disconnected.
Improved when the con-|Short circuit in the power sup-
nector CNi is discon-{ply of the CN1 cable witing —
nected.
improved when the con-[1) Short cireuit in the power
nector CN2 is discon-| supply of the encoder ca-
nected, ble wiring :
2} Encoder failure
An alam ocours. Refer to Chapter 8 *"TROUBLESHOQTING® and remove Chapter 8
the causse. :
2 |Servo-on signal istAn alarm ocours. Refer to Chapter 8 "TROUBLESHOOTING" and remove Chapter &
switched on, the cause.
Servo is not locked.  ;Confirm the exteral l/O 1) The servo ON signal is not| Section2 -3
(The servo motor shaft|signal display. input. (Wiring error)
is free.) 2) V24 or V5 is not supplied
. with DC power.
3 |Position cotmmand is|The servo motor does|Confirm the cumulative|1) Wiring efror Section 2 -3
input (test run) not rotate. command pulses, {a) For the open collector
pulse train input, OPC
is hot supplied with
24vDC. _
(b} LSP or LSN and SG
“ake not connected.
|2y Pulse is not input.
4 |Gain adjustment Rotation ripples are|Make gain adjustment in|Gain adjustment fault Section 5 -1
(speed fluctuation is)|the following procedurs:
large at low spead. 1) Increase the response
setling of auto tuning.
2) Rapeat acceleration/
deceleration three or
four times to complete
auto tuning.
Due to large Joad iner-|Make gain adjustment injGain 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
times to complete auto
tuning. :
5 |Cyclic operation A position offset oc-|Confirm the controller's|Pulse mis-count dus to ncise, | Section 2 ~2—4
Curs. output counter, cumula-|ets.
{Position servo) tive command pulses, 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 ampliiier
af Quiput pulse; Electronic gear (Parameters No. 2, 3) Machine -
countet . .
. Servo motor
p. || CMX |
' cDV \{d} Machine stop
: position M
(A) (b} Cumulative _ -
_ command . (8)
pulses ]
{D) Servo-on {SON},
stroke end (LSP, LSN} input ' ' C -
T
ET-a S
Encoder
{c) Cumulative feedback
ulses .

" In the above diagram, the (a) output bulse counter, (b) cumulative command puises (PL, PH) dispiay,
(c) cumulative feédback pulses (CL, CH) display, and (d) machine stop pdsitioh represent points to be
checked when a position offset occurs. |

A.Iso, (A), (B), :(C) and (D) indicate places where position offset may occur. For example, (A) indicates
the wiring betweeh the positioning unit and servo .a_mpliﬁer where noise may be'picked'up.-. Th.e noise

may cause the mis-count of pulses,

In a._no'rmal operation without a position offse't,'_ the following rel'atior_i_ships are established and main-
tained:: B - .
Q=P (output pulse counter vaiue of the positioning unit
= servo amplifier's cu_mulative comr_narid pulses)

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

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

3) C-A =M (cumulative feedback pulses. x--travél 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 ser._vb a_mpli?
fier may have caused a puise count error, {Factor (A)) '

CMX
2) When P S55#C

The servo-on {SON) signal or fqrward!rev_erse run stroke end (L.SP, 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.

2~15
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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, etc. Use the display to set the parameters before operation, diagnose an alarm,

confirm external sequences, or confirm the operation status. -

_MODE UP  DOWN
Press the @ , ® or (® button once to move to the next screen.. When power is switched on, the

symbol for the cumulative feedback pulses (Jower 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 -

_ I
]

Sequence Current atarn

Expansion.
parameter 7

Status display Basic parameter

A
\.

=
l'l

i

g gz E

S EH R
AR R
. g: § é‘g
i 25 25
FRER S

= k=

£ s F [~

& lec) g Bl
5

Communication baudrate
selection

g

Cumuiative fesdback

Ei:
§

(lower 3 digils} {pules)

i [ e N

External 'O signal display | Lact alarm

Cumnulalive fesdback
S8y

pul
(upper 3 diglts) {pulss]

=
i

Bt
Ea%E
] £
e

g

Motor opeed . Cuipu signal forcad output{ [ Second to last alam iElectronic gear Efor axcoesive alann
[min] S {Command puise numerator] |t sutput ranga setting
; Talral ; | T I
IS | Pk ie
Droop pulses Tost operation Third to last alarm (E";:':‘T: :::; . Pomitionfopoed sontral Posifion control gair: 2
{lower 3 digits) {pulse] dencminator} m ode saloction : - . @ ..
[ _ ) [ ImTn]
- | P20
font
Drocp pulses Softwars version Fourth Lo lasl alam :.ﬂ":,':m:: ecnstant Speed command (1} Speed contral gal §
[upper 3 digits) {pulan] S voting) . R .

L=
i
8
3

A
H
a r
§
3

pasiion rangs Spaed command (2)

oz | [®

pead integre! compenzation

[+]
5
£
H
g
E
2
-3
]
%i
2
g
F
E

Eggg
g 3 -HI
s o
AL 3
E ]
L
3 3
|
’ﬂ

=

'j..
=
1)
.

Cumylative command
pulsen. N
(upper 2 digie] jpulaw)

Spoad acealeralions

LB

]
Command pulos frequency
[kppse]

wed broﬁorﬁnna!
ntrel gedin

¥

2

gggg
A Zzlds
$2[C3
g 3

¥ L] 1
1
Regensmtive (cad ratio T Spare Output egrisl - SHght vibration. - H
[%} ) funchon salachicn supprassion contral :
_ celection
fl’fucﬁu load ratic Terque Bmit valum Spara For mantfactirer seting
%4} : T
T ' WPl
. i e
Feak load matio Spate Cptlonal kinction
%) .
Lead Inertia ratio Spara X Far mmnl‘ﬁﬁﬁl& satting
[mes)

Usuglly. thess paramaters are not
NOTICE used. 7o use them, make them

valid ueing pararmeter Ne. 12,

£
F]
E
g
£
. 3
¥
a
3
E
[

[y
]
oy
[22]
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L "
2-3-2 Status display

The servo siatus during operation is shown on the 3-digit, 7-segment LED display.

Press the @ or @ bul!on to change display data as desired. When the required data is selected
the corresponding symbol is displayed. Press the @ button to display that data.

Name . : Symbol I:g:_g;aey Unit B _ . Description
Cumulative fesdback ' " |After operation has been made ready, the travel distance of the
pulses _ CL servo motor is counted and displayed.
(Lower 3 d,g“s} ' -999999 When 1999999 is exceeded, the value begins with zero.
to Pulse SET
Cumulative feadback | . 999999 Press the (@ button to reset the display value to zero. When the
pulses : CH : ssvo motor is rotating in the reverss direction, the decimal points in
(Upper 3 digits) _ N all digits are lit.
The servo motor speed is dlsplayed ‘
When the servo motor is rotating in the reverse dlrectlon, the daci-
-540 mal peints in all digits are lit,
Serve motor speed r to x10t/min |The rmin 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 ' EL .999999 _ The number of droop pulses in the deviation counter is displayed.
{Lower 3 digits) to Pulse When 999999 Is exceeded, the value begins with zero.
Droop pulses EH 9909999 ' When the serve motor is rotaling in the reverse direction, the deci-
(Upper 3 digits) mal points in all digits are lit. : .
Cumulative : _ The positien command input pulses are counted and displayed.
command pulses PL ) As this value is displayed before it is multiplied by the slectronic
(Lower 3 digits) _ -9999849 gear (CMX/CDV), it may not match the cumulative feedback pulses.
- to Pulse SET
Cumulative - 999999 Press the ® button to reset the dlsplay value to zero.
command pulses PH When the serva metor is rotating in the reverse direction, the deci-
(Upper 3 digits) mal points in all digits are [it.
The frequency of-the position command input pulses is displayed in
kpps which is represented by the decimal point. This value is dis-
Command pulse -200 played before it is multiplied_by_lhe electronic gear (CMX/CDV).
frequency n to kpps |When the servo motor is rotating in the reverse direction, the deci-
200 mal points in all digits ars lit.
SET
Hold down the @ button to display the value in 0.1kpps.
The ratio of regenerative power to permissible regeneratwe power is
Regenerative load L 0 to 100 o displayed in %.
ratio ® As the permissible regenerative power depends on whether thers is
the regenerative brake option or not, set parameter No. Q correctly.
The continuous effective load torque is displayed.
Effective load ratio J 0 to 300 % Whan rated torque is generated, this value is 100%.
The display data is updated every 910.1 ms.
The maximum iorgue generated during acceleration/deceleration,
etc. is displayed.
Peak Joad ratio b 0 to 400 % When rated torque is generated, this value is 100%.
The peak torque for the past 4 seconds is displayed.,
The dispiay data is updated every 910.1ms.
i : The estimated ratio of the load inertia to the inertia of the servo mo-
Load inertia ratio JL 010100 | Times [torshaftis dtsplayed
The display data is updated every 60ms.

2-17
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2-3-3 Diagnostlc mode

Name

Display

Description

Sequence

Not ready. '
tndicates that the unit |s being initialized or.an alarm has oc-
curred.

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

External /O signal display

L

Indicates the on/off states of tﬁe ox-

SN LSP CR SON ‘tarnat /0 signals.

" Input
signals

Lit: ON

o

signals can be changed using para-

- The ‘upper segments correspond to
= “|the input signals: and.the lower seg:

mants to the output signals. -

) .

-

Extinguished: OFF
l Refer to (1) in this section. The 1/O
Y

/ |meters Mo. 20 and 21.

<
Output
signals
AN
\

| The ALM signal is ON when there is

ALM “|no alamn.

Cutput signal forced output

Flefer to Seclion 5—2= 2.

The digital outpu! signal- can be forcibly switched on!oft For
more information, refer to- {2} in this section. -

Test operation mode

The servo motar can be operaled without pulse train input. Dur-
ing test operation, speed control serve is provided.

The status display values of the droop pulses, cumulative com-
mand pulses and com mand pulse frequency do not change.

For detauls refer to (3] |n thls section. .

Software version

Indicates the version of the software.

2-18
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(1) External I/O signal display

MEMO- ... . _
RANDUM This function is available for the serve ampllfler with software version A2 or later.

The on/off states of the digital /O sighals connected to the servo amplifier can be confirmed. In
addition, the 1/0 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
AT — Press (8) once.

<> _

Press (@ once.

[
T

N A

j:i ..... External /O signal display screen .
[ v a—

)

2) Display definition
L$N LSP CR

S ' /\ 7—
Input L SON
signals : ' Lit: ON
. G S e v K ) "
Output Not lit: OFF
signals — PF
s BN
. W -
op ALM

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

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

signal.
Symbol Signal

‘SON Servo-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

2-19
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(2} OQutput signal forced output

MEMO- o - |
RANDUM This function is available for the g_erv_o amplifier with software version A2 or later.

The output signal can be forcibly switched on/off independently.of_the senvo s_taths._ This opera-
tion is used to check output signal wiring.

Display screen after power-on is shown.

L L. MODE
T Press (@ once.
N\
) L)
Up .
{} Press @ twice.

RS
K==

SET
Press (@ for more than 2s.

I NPT Switch on/off the signal below the lit segment.
— S B ] ’ . .
[ j _ j } ....... Indicates the on/off of the output signal. The correspon-
i) i j f T } dences between segments and signals are as in the output
[ - [/_\ X signals of the external I/O signal display.

(Lit: ON, Not Iit: OFF)

MODE
Press (@ once.

o]
B
' X
=
=
o)
|

N N N
J L DC) !: ........ The segment above ALM is lit.
i -

upP
Press (® once.

J E ] [ 'j ........ ALM is switched on.
) \[ J/__L H : (ALM-SG conducts.)

DOWN
Press (@ once.

(5

ﬁ 2 | B [ ........ ALM is switched off.
I J JI{ o

SET ) :
Press ® for more than 2s.
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L
(3) Test bperation mode

Jog operation can be performed without.a pulse train input command unit.
1) Mode switching

Display screen after power-on is shown.

) )
L L
MODE
' @ Press @ once.
)
'- A e
L)
up

Press (@ three times.

A

SET
Press (@ for more than 2s.

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

-
-

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/decelieration time is 1s.

. Rotation Direction QOperation
up
CCW Press (@ .
: DOWN
cwW Press @ .

To stop, release the corresponding button.
3) Status display
MODE
. 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 Section2 -3 - 2.
4) Termination of test operation '
MODE
To terminate the test operation, switch power off once, or press to call the screen,
then press (® for more than 2s.
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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 display.
Display examples are listed in the following table:

Name " Display : Description

Mo occurrence of an alarm.

Current alarm

_Ié _|Atarm 33 (overvoltage) occurred.
:1 |Flickers at oceurrence of the alarm.

IR

L1 The last alarm is alarm 50 {overload)..
| — —

z—l -': —: The second alarm in the past is alarm 33 (O\Ifervﬁlfage)‘

— W —
Alarm history

I _ _ _ o

-I N The third alarm in the past is alarm 10 (undervoltage).
— — : ’

|

) —l -—- - There is no fourth afarm in the past.

- - — Ne cccurrence of alarm 37 {parameter error}.

Parameter errot

' I 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. o . _

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

(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 fhe alarm. | |

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

i o : : i - —= Positioning finlshed PE
' No. 2 . No. § ' -
No.7 - Ne.3 Noa. 4 In-position Servo molor
pp % 2 = = range _ Mo, 9
Command NP = 2 £ + £3 SM
pulse M8 135 T e[S 33
I8 wd 5 =¥ .
. Tarque Kmit '

Resolution 4000 pulse/rev O Encoder

The parameter settings need not be changed to operate this servo. Note that the parameter s_ettings_
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 machine mounted servo motor hunts oscillates or performance need to be further im-
proved..
{1} Operation example

When using the regenerative brake option (MR-RB013), call the display screen shown, after

power-on.

—N
i

' '

MODE )
Press (@ three times.

(o

{

i-"’-
W N,

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

—

O
N/
g

_ SET
Press twice.

i

[N NN N NEY
AL ERA L LF

g

Lelrt [N RN L4

[N NN REEY

[RRENEN NN NEY

The set value of the specified param'eter number flickers.

Ne b ILLENS
r‘-
A, A,
NIRRT
r"
AR,

7
7

|41t~ SET
Press (@ once.

NN RN

[ANERERENERAE]

........ The set value flickering can be change'd.
yp DOWN
Use (@ or (@ . '

(NN ENENNR
AR NNENT,
ANy

"w"
A
IO

L

YINENNNNNEY]
r'
AR, A,

K
Y
Fi

N

up
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 p.arameters
These parameters are not used usually. The gains can be adjusted in the speed control mode or
manually. To use.t'he 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.

Basic Parameters Expanéion Paramefers Application Parameters
Set Vaiue Operatlon No. 0 to 12 " No. 13 to 22 " No 23 to 34
ooo Reference : o X %
{initial value) Write o % %
00A Reference 0 : S X
Write Allowed for No. 12 only. Cxk X
00B Reference O 0 X .
Write o] x X
ooc Reference e} LT x:
Write 8] o] X
00D Reference o] e} 0
Write Q Q. .0
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(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 lvr:::;l Unit c;::;:;r_
0 | *REG |Regensrative brake option/Low acoustic mode selection ooo|’
1 ATU  [Auto tuning . o ) 002
2 CMX |Electronic gear {Command pulse multiplying facter numeratoer) 1
" 3 CDV |Electrenic gear {Command pulse multiplying factor denominator) 1l
K 4 PST |Position acceleration/deceleration time constant (Smoothing) - 6ims
£ 5 INP  |In-positicn range : _ 100 |pulse
g 8 *IP1 |Input signal selection 1 010
3 7 *PLS |Command pulse input _ 01¢
'g 8 Spare : 0O
o 9 TLL [Torque limit value . 100|%
10 Spare : ' o
1 Spare - 0
12 | *BLK |Parameter write disable . _ 000
13| *SIC |Communication baudrate selection : . 000
w |14 | *DMD Status display selection, alarm history clear - : - bad
% 15 ERZ |Error excessive alarm output range setting . o 50|kpulse
g 16 | *OP1 |Position/speed control mode sslection : 001
-t 17 S5C1  |Speed command (1) 16]10r/min
= | 18| sc2 |Speed command (2) | 100{10r/min
2 | 19| 8TC |Speed acceleration/deceleration time constant -0110ms
E_ 20 | *DIF |input signal function selection ' o : . 210
& | 21! *DOF |Output signal function selaction ' . 010
20 Spare
23 | GD2 |Ratio of load inertia to motor inertia : L 8
24 | NCH |Machine resonance suppression filter 0
w |25 PG1 [{Position control gain 1 {model position gain} 70(rad/s
2 |26 | Pa2 |Position controt gain 2 {actual position gain) 25|rad/s
E |27 VG1  |Speed control gain 1 (model positien gain) 120[x 10rad/s
i 28 VG2 [Speed control gain 2 (actual position gain) ' 60)x 10rad/s
g 29 VIC |Speed integral compensation : 2ms
= 30 | VDC |Speed proportional control gain 280
L 131 MVC | Slight vibration suppression contral selection 000
§ a2z MVP |For manufacturar setting 412
33 | *OP2 [Optional function A0O
34 | VPl |For manufacturer setting 0|pulse
NOTICE Usually, the expansion and application parameters are not used. To use them,
: make them valid using parameter No. 12,
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(4) Detailed axplanation of the parameters

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

nitlai Setting -

Class | No. | Symbol . Name ) o Value Unit Range
0 *REG |Regenoerative brake option/law acoustic néise mode selection: 000 000 to 102h
Used to select the regenesrative brake option and low acoustic noise
mode. : S ’
0
' - Selact the regeneraiive brake cption.
0: Not used
1: MR-ABO13
2: MR-RB033
NOTICE If wrong séiting is made, the regenerative brake option
: may overheat! . )

— Low acoustic noise mode selection {software version A3 or later)
By choosing the low acoustlc noise mode, electromagnetic sound
generated by the servo motor can be reduced by about 20dB.

At this time, the torque characteristic of the serve motor
changes. _ '

- 0 non-low acoustic noise
1: low acoustic noise

1 ATU |Auto tuning: ooz | - _{ 001 to 235h
Usad to set response for execution of auto tuning. . : :

o [ - .
< - Auto tuning respanse setting
E | Set Value Response -
g 1 Slow response
by 2 to
s 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-

L Machina sselaction
- Used 1o adjust the position setting characteristic accord- {
ing to the machine status.

Position Setting
Characteristic

Ordinary Better (Note)

Machine Small 0 . 2
friction Large 1 3
Note: This setting is available for software version A3
or later.

Choosing "Better" automatically tunes the speed
integrat compensation (parameter No. 29) rather
small.

- — Auto tuning selection

0: Executed for both position and speed loops
1: Interpolation axis control {(normally not set)
2: Not executed.
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w

Class iNo. | Symbol ' Name I\:"t'al Unit Setting
alue Range

2 CMX |Electronic gear (Command pulse multiplying factor, numerator): 1 1 to 989
Used to set the multiplier of the command pulse input.

Command pulse input CMX Position command
cDV CMX
f1 =t

cDv
. . CMX
Note: Set in the range of —50 {_CDV < 20.

The setting of the number of input pulses per servo motor revolu-
tion can be changed by the following formula

chbv
CMX

4000 {pulse/rev)

If a wrong setting is made, the serve motor way rotate

A CAUTION .at unexpectedly high speed, causing injury.

3 CDV |Electronic gear (Command pulse multiplying factor, denominator): 1 1 to 599

Used to set the divisor of the command pulse input,
4 PST |Position command acceleration/deceleration time (smoothing): 5
Used to set the time of a low pass filter to the position command.
Example: When a caommand Is received from a synchronizing -
encader, synchronous operatiqn can be started smoothly.

ms 0 to B899

“Synchronizing /

encoder

Basic parameters

Slart —-
Servo amplitier

Servo moter

Without time censtant
setling

i
e 4

i

]

Serve motor speed
ON

Start OFF |

5 INP In-position range: 100 pulse 0 to 989
: Used to set the range of droop pulses in which the positioning fin- : '

ished {PF) signal is output.
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X : initial Setting
c No.| &
lass|No. | Symbol . Name | _ Value Unit Range
6 ‘IP1  {Input signal selection 1: ' ' _ 010 | . 000 to 111h

Used to change the functions of the d:gltal input signals,

- SON signal function selection

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

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

MEMO- When "1" is selected, note lﬁat the servo amplifier
§ enters the servo-on slatus |f the external 24V power
RANDUM is lost. .

— L5P, LSN signal selection

0: Function valid )
{Invalid if the signal is not swnched on in the exter~
naf wiring.)

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

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

o 7 *OPt1 |Command pulse selection: ' 010 000 to 012h
-g Used to select the input form of the pulse train input engnal o
E Refer to Section 5 -2 - 1.
g .
9 °
& - Command pulse input form
0: Forward/reverse rotation pulse train
1: Signed pulse train
2: A/B phase pulse train
Pulse train logic selection
O: Positive logic
1: Negative logic
8 Spare: - ' 0
9 TLL [Torgue limit value: o 100 % D to 100

Set with the maximum torque being 100%.
This parameter is set to limit the torque generated by the servo

motor,
10 Spare:
11
12 | *BLK |[Parameter write disable: | ooo 000 to 00Dh
Used to select the reference and write ranges of the parameters.
Set Vatue | Reference Ranhge Write Range
Qoo No. 0 to 12 Neo. 0 to 12
COA No. 0 to 12 No. 12
coB No. 0 to 22 No. O to 12
00C No. 0 to 22 No. 0 to 22
00D No. 0 to 22 No. 0 to 34
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. |

Initial Setting
_ value | Unit Range
13 ) *SIO |Communication baudrate selection: o000 | 000 to 020h
Used to select the serial interface when the RS-232C option unit is

fitted to use the communication function.

Class |No. | Symbol Hame

c o

jj - Selection of baud rate when RS-232C is selectad
0: 9600 {bps)
1: 19200 (bps)
2: 4800 {(bps)

14 | *DMD |Status display selection, alarm history clear: 1 000 000 to 10Ah
Used to select the status display shown at power-on.

o

—r—— Status display at power-on

- 0: Cumulative feedback pulses (lower 3 digits)
: Cumulative fesdback pulses (upper 3 digits}
: Setvo motor speed
: Droop putses (lower 3 digits)
: Droop pulses (upper 3 digits)
: Cumulative command pulses (lower 3 dlglts)
: Cumulative command pulses (upper 3 digits})
: Command pulse frequency
: Regenerative load factor
. Effective torque
: Peak torque
: Load inertia

o X O 00~ o0& wh

Expansion parameters

—— Alarm history clear
0: invalid
1: Valid . o _
When alarm history clear is selected, this function is made

valid at next power-on. After the alamm history is cleared,
-the setling is automatically reset to zero.

18 | ERZ |Excessive error output range setting: _ _ §0 kpulse 1 to 999
Used to set the range in which the excessive error alarm (A52) is
output. . .
16 | *OP1 [Position/speed control mode se!echon - | oot 001 to 101h

Used to selact the optional function. :

o1

t—- Control mode selection
0: Position control
1. Speed control

17 SC1 |[Speed command (1): 10 10r/min 0 to 450
] Used to set speed 1 of the internal speed command.
18 8C2 {Speed command (2): 100 | 10¢/min 0 to 450
: Used to set speed 2 of the intemal speed command. .




2. OPERATION

Class

No,

Symbol

Initial
Value

Unit

Setting
Range’

Expansion parameters

19

STC

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

Example

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

0.

10ms

0 te 500

20

“DIF

Input signal function selection:
Used to select the input signal functions of pins Noi 13, 14 and 15
on connector CN1.

.—I_—'Pin 15

Set values and functions
0: L8P 3: 8T1 6&: PC
"4; LSN 4 8T2 7:TL
2. CR &5: D1 8: RES

Pin 14
Set values and functlons

0: LSP 3: 8T1 & PC
1D LSN 41 ST2 T TL
2: GR 5: DI1 8 RES
Pin 13
Set values and functlons
0: LSP 3: 8T1 & PC
1: L8N 4: 8T2 7: TL
2. CR 5: D1 8 RES

210

rametar error.

MEMO-

20,

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

. . When automatic on'of- LSP!LSN Is selected in pa-
RANDUM . rameter No. 6, LSP/LSN.is always an independ-
ently of the function ‘selected in parameter No.

000 to 888h

21

*DOF

Output signal function selection:

connector CN1.

0

—I;Pin4

Set values and functicns
0: OP 2. RD 4: TLC
1: PF 3; Z5P 5. BRK
Pin 3
Set values and functions °
D: OP 2: R 4 TLC _
1; PF 3: Z8P 5: BRK .- . .

Used to select the output signal functions of plns No 3 and 4 ani

010

RANDUM meter error,

MEMO- Selection of the same function wilf result in a para-

000 ta 055h.

22

Spare: 1




2. OPERATION

: Initlal Settlng
Class |No. | Symbol Name Value Unit Range
23 GD2 |Ratio of load inertia to motor inertia: : a 0 to 100

Used to set the ratio of the load inertia to the sarvo motor inertia.

Note that when auto funing is selected, the result of auto tuning is

automatically set.

24 NCH |Machine resonance suppression filter: 0 Oto7
Used to set the frequency that matches the resonance frequency of '

the mechanical system.

Set Value | Machine Resonance Frequency [Hz]
0 Not used
1 1125
2 563
3 375
4 282
5 225
6 188
7 161
25 | PG1 ]Position control gain 1: 70 rad’s | 4 to999
: Used to set the gain of the modsl position loop.
28 PG2 |Position control gain 2: 25 radfs - 1 to 500
Used to set the gain of the actual position loop.
27 VG1  [Speed control gain 1: 120 | 10rad/s 10 to 500

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

28 VG2 [Speed coritrol gain 2: 60 10rad/s 2 to 800
: Used to set the gain of the actual speed loop. Higher settlng in-

creases response but is liable to generate vibration and noise.
29 | VIC Speed integral compensation: 20 1 to 999
Used to set the time constant of lntegral compensation of the actual
spaed loop. )

30 VDC |Speed proportienal control gain: . ‘980 0 to 999
Switch the proportional control input signal (PC) on to make this
function valid.

k3| MVC  |Slight vibration suppression contrel selection: Q00 000 to 001h
Used to select ON-OFF of slight vibration suppression control.

Application parameters

00
— Slight vibration suppression control
0: Not done.
1: Done.
3z | MVP [For manufacturer setting: 412
33 | *OP2 |Optional function: ADO A00 to ADth
Used to select the optional function,
Ao
- Selection of stop mode at LSP/LSN off under po-
sition controf
Q! Sudden stop
1: Slow stop
(The servo motor is decelerated to a stop at
the time constant set in parameter No. 4.)
34 VPRI For manufacturar setting: ' V]




CHAPTER 3
WIRING

This chapter provides information required for wiring. Before wiring, always read this
chapter.
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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, )}oﬁ
may get an electric shock. ' '
/N WARNING 3. Ground the servo amplifier and the servo motor.
4. Do not attempt to wire the servo amplifier and servo motor until they have
been properly installed. Otherwise, you may get an electric shock.
5. The wires should not be damaged, étre.ssgd_,:-_l_oaded or pinched. Otherwise,
you may get an electric shock.
1. Wire the equipment correctiy and securely. Otherwise, the servo motor may mi-
soperate, resulfing in injury. C '“ ' ' '
2. Connect wires to correct terminals to preven't.'a;i:'uﬁ?r.s'.t, fatjlt, etc.
3. Ensure that polarity (+, -) is correct. Otherwise, a burst, damage, etc. may oc-
cur, ' - ' |
4. The surge absorbing diode installed on the D&
output signal relay must be wired in the_'___': N
specified direction. | - ?,?_1
Otherwise, the emergency stop and other |
/AN CAUTION protective circuits may not operate. ALM A
' 5. Use a noise ﬁltér, etc. to minimize electro- .1 Fr .
magnetic interference, caused by electrahié Servo ampiifier
equipment used near the servo amplifier. BN
6. Do not install a power capacltor surge absorber or radlo ncnse ﬁlter {FR-BIF
| option) between the servo amplifier and servo motor ' '
7. Use tha 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 modi'fy the eq'uiprhent.
NO_.TiCE CN1 and CN? have the same shape. Wrong connection maQé tothe connectors
' may cause a failure. Connect them correctly.




3. WIRING

3-1 Servo Amplifier

Only the voltage specified in the instruction ‘manual should be applied to each

N\ CAUTION

“terminal. Otherwise, a burst, damagse, etc. may occur.

3-1-1 Terminal block
(1) Signal arrangement _ _ . : _
1} Main circuit terminal block (TE) . _ 2} Protective earth (PE) terminals

Tightening torque: 5 to & [kafscm] Terminal screw: M4 :

{4 to 7 {Ib-in]} “Tightening torque: 13 [kgfecmn} -
. {11 [Ib-in])
Note: Unavailable for the EN Standard- and UL/C-UL
Standard-compliant modsls.
(2) Signals
Signal Symbol _ Description
Power input termina.ls.
MR-C OJA: Single-phase 200 to 230VAC, 50/60Hz
Main sireuit MR-C O A1: Single-phase 100 to 120VAC, 50/60Hz

L1, Lz When the servo amplifier is connected near a large-capacity power transformer
(500kVA or more in the transfomer wiring distance of not more than 10m}, an excessive
peak current may flow in the power input circuit, failing the amplifier. in such a case,
install the power factor improving reactor.

power supply

Regenerative Regenerative brake option connection terminals.

brake option P, C Connect the regenerative brake option.
Servo motor U V. W Servo motor power terminals. i
power * Connect to the servo motor power supply terminals {U, V, W).

Ground terminals, .
Ground Connect one to the servo motor and the other one to the ground.
Far the EN Standard- and UL/C-UL Standard-compliant medels, do not use this terminal.

Protective Grouhd terminals .
earth (PE) ) For the EN Standard-, UL/C-UL Standard-compliant models, use the protective earth
S (PE) terminals for grounding. Connect one of the two terminals to the serve motor and

terminals 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)

Fiat-blade screwdriver -
+ Blade nose thickness
. 0.4 to 0.6mm {1/64In)
» Overall wldth

2.5to 3.5mm (1/8In)

2) Insert the wire into the opening and tighten
~the "co.r'r'esponding -screw with a flat-blade
screwdriver so that the cable is not discon-
nected.
(Tightening torque: 5 to 8kg-cm (4-7 lb-in)) ©2Rl® > ' U\ (018
Before inserting the cable into the open- &P YA ;

‘Loosen. Tighten.

ing, make sure that the screw of the corre-
sponding terminal is fully loose.

When using a cable of 1.25mm’ (18 AWG)
or less; two cables-cén 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 twlstlng the wire. At thls time,

note the short-circuit with the adjoining terminal- by Ioose wires, Do not. solder
the core as it may cause a contact fault. (ere suze 0.25 to.2.5mm? (23 to 13
AWG))
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3 -1-2 Signal connectors
(1) Connsctor pin layout (View from the cable side)
1)_ CN1 (1/O slgnal connector)

> ST
V+ _ 8D
ALM ry | 8G 13
4 14
PF — CR
OP \ :
e LSN 18 .
6 16 | . Molex make
8G : L8P . 52986-2011 ot equivalent
VS " i ’
7 17
8 18
NP : .SON
NG : '
e { 19
10 20 '
PP OPG -
PG V24 F

2) CN2 (Encoder connector)

1 11
' 12
2 L& LG -
LG . L@
3 : 18
4 14 '
LG
5 15
6 18 Molex make .
’ ) 52986-2011 or equivalent
MD : MDR
7 17
8 18 '
MR MRR
PS5 .
9 19
10 20
PS5
Ps P5 —
MEMO- The connector pin layouts are views looked from the cable connector wiring

RANDUM section.




3. WIRING

(2) Explanation of the connector pins

1} CN1
_ lConnecto R vo
Signat Symbol Pin No Functions/Applications Diviston
) {Note)
Servo an SON 17 Servo start signal terminal. Dl-1
Connect SON-SG to switch on the base circuit {servo on).
Disconnect SON-SG to shut off the bage i rcutt (servo off) and coast the
sarvo motor, .
Set 001 in parameter No. 6 to change the settlng as follows:
Disconnect SON-SG to swltch $Brve oh 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 useéd in the factory setting.
stroke end To uge this terminal, set JOLTin parameter No. 6..In this case, whan LSP-
- 8G-are discennected, the serve motor cannot be. un in the CCW direction.
The servo motor can be run in the CW direction. 7
When LSP-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, Di-1
rotation This terminal cannot be used in the factory setting,
stroke end To use this terminal, set 00 Oin parameter No. 6. In this case, when LSN-
SG are disconnected, the servo motor cannat 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-3G to clear the position control counter on the leading edge of
the sighal. Using parameter No. 8, the setting can be changed to always
clear the position counter during connection of CR-8G. The pu!se wldth .
should be 10ms or more.
Trouble ALM 2 Trouble signal output terminal. DO-1
: ALM-8G are disconnected when power is swntched oft or the protective
circuit is activated to shut off the base circuit. Normally, ALM-SG are
connhected within 1.55 after power on. Connect the regensrative brake
option or the like with a temperature detector to make up a protective circuit.
Positicning | PF 3 Positioning finished signal output terminal. DO-1
finished PF-SG are connected when the number of droop pulses is in the preset in-
position range. The in-position range can be changed with parameter No, 5.
Encoder OP 4 Qutputs the zero-point signal of a encoder, Gne pulse is output per servo DO-1
Z-phase : motor revolution.
puise The minimum pulse width is about 800ps. For Zeroing using this pulse, set
the creep speed to 100r/min or less.
Forward PP 9 Command pulse train input terminals. DI-2
rotation PG 10 Input command pulse trains.
pulse train NP - 7 In the open cellector system:
Reverse NG 8 Forward pulse train across PP-SG
rotation Reverse pulse train across NP-SG
pulse train In the differential receiver system:
Forward pulse train across PP-NG
Reverse pulse train across NP-NG
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1O
Signal Symbol Connector Functions/Applications . Divislon
Pin No. S : R
{Note)
Open ) OPC 19 When mpumng a pulse train in the open colleclor syslem supply this
collector terminal with (+) 24V¥DC. :
power input
Interface V24 20 _Intarface 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 5VDC.

Supply either of 24VDC and 3VDC to the power supply Do net supply both
at the same time.

24VDC, 24vDC £10%, 200mA or more

SVDC, 5VDC 15%, 1Clnr'nA ar more

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

Digital T v 1 ' Dlgltai output power input terminal.
output R ‘Supply power for driving the digital output sectlon
power input

Power SG =1 Comman terminals.

supply 12 Commeon terminals for OPC, V24, V5 and V+. Connect the negative {-)
common - : _ ,termmal of the external power supply.

Shield sD 11 Shield terminal..

Connect one end of the shield cable

Note: Refer to Section 3 -1 —4.

2) CN2, CN3
Connector Funection/Apptication
CNZ Con.nect with tl'!e servo motor encoder. CN1 and CN? have the same shape.
Wrong connection to the connectors may cause a failure.
CN3 Connect the R5-232C option unit {(MR-C-TO1).
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3-1-3 Control I/O signals
(1) Forward reverse rotation stroke ends (LSF, LSN)

To use these signals, set (100 in parameter No. 6. To perform_ | | N1
operation, connect LSP-SG or LSN-SG using a limit switch or the Q | Lép
like. When the stroke end terminal (LSP during CCW rotation or ——C _—C—— LsN
LSN during CW rotation) is disconnected during operation, the — : $G

servo motor is brought to a sudden stop and then servo-locked.
At this time, the deviation counter Is cleared.

{2) Clear (CR) _ _
When CR- S'G are conn'ecied the deviation counter' Is: clea':red’dn"the Jeading edge of its signal. By
setting 1000 in parameter No. 6, the deviation counter is. kept cleared durlng connectlon of thls
terminal. Disconnect this terminal when operation is to be- performed

(3) Positioning finished (PF) o
This signal Is switched an when the droop pulse value of 1he dewation counter is W|thin the’ preset
in- posmon range (parameter No. 5). If a Iarge value has been: set ‘in the in- posmon range (pa-
. rameter No. 5), the PF signal may remain on during low-speed operatlon where the- droop pulse

value is small.
' ~ ON
Power supply OFF
ON
. Servo-on (SON) OFF
Present
Alarm Absant

Droop pulsas In-position rangs

o \ 5

Positioning finished OFF
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3=1=4 Interfaces _
The details of the interfaces (refer to 1/0 Section in the tabie) to the signals indicated In Section 3 -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 5_VDC to the power supply. Do not supply both at the same time.

. ~— Servo amplifier
24¥DC '

' 200MmA of mors |y24 R: About 4.7ka
For a transistor — E 1
About SmA DC5Y 100mA

ormors|ys R About B20g

~—1
TR l | !
Switch
24V:V CES g 1.0V
| CEO 5 1004A _—
| CEO g 100uA

If power is supplied to both terminals V5 or V24, the servo amplifier will be

NOTICE -
: 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

It the diode is neot
connected as shown,
the servo amplifier
will bedamaged.

V+ | / V+

ALM 'T Load — 27vDCorless ALM T 27VDCorless

Servo amplifier
)

Servo amplifier
]
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(3) Pulse train input interface DI-2

- - 1) Open collector system

« Interface example - . Ihpht pulse specification

Servo amplifier

vo an te . tHL
OPC Max. input pulse S B
frequency 200kpps 90%
About 2k PP s ,
24VDC ' - ’ te & tLH | tF
T (" 1 PP(NP) =
‘< s About 1.0mA NP
- sD | o
tLH=tHL. < 0.2ps
te > 2us
tF > 3us
2) Differential line driver system
+ Interface example + Input pulse specification
Servo amplifier
Max. input pulse ) _lc tHt
- f
requency 200kpps 90% -0
PP 10% | :
Am26L831 or P i . te I tLH tF
equivalent PP{NF) —
. |
r ¥ ;5
- |sa [PG(NG) NP
. ~ |sp _ L
tLH=tHL < G.2us
tc > 2us : :

tF > 3us

3-10
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W
3-2 Servo Motor
3-2-1 Connection instructions

AWARNING Insulate the power connection terminals to prevent an electric shock.

_ 1. Connect the output terminals (U, V, W) correctly. Otherwise, the serve motor wili
A CAUTION - not operate correctly. _
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
a fault.

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 -« |

ﬁ—-—‘—’ﬂ;ﬂ':. -y Wind insulation tape three or four times.

Bervo motor side [ —— g

Control box

2) For grounding, make connection via the protective earth : PE terminal
(PE) terminals of the servo amplifier, and connect the S
protective earth of the control box to the ground. L

3) Supply exclusive 24VDC power to the brake leads of the 5 _
servo motor equipped with electfomagnetic brake. ' ;

3-2-2 J/Oterminals

D ~_ Power cable 4 - 0.5% 0,.3m(4-20 AWG, 12in)

-With_insulation-sieeved round
solderless terminal 1.25 - 4

‘Brake cable

2 - 0.5° 0.3m (2-20 AWG, 12in)
o With insulation-sleeved tound Red : U phase
\ . solderless terminal 1.25 — 4 White : V phase
Encoder cabls 0.3m(12in} Encoder connactor (Ball::e'; \Evaft:ase
with connector 172169-9 '
{AMP make) [ ]
’ 1 2 3
MR | MRR
4 5 6
MD | MDR
7 8 9
P5 | LG | SHD




3. WIRING

3-3 Common Line

The power supply and its common line are shown below.

Jved —
St E
_ - V5 :
S
24VDC+10%
AVANY
SON N
I AboutsmA|  |M3F
0—0/0 i £
oPC — :
ot . ! ~
L G | se ]
Open coliector pulse train %\ ' ' T
MAX 200kpps R
PP I
}
SG
sD
----------- ------=- <Insuylateds - - - --msoonooneaees _::;\;c&::otor
CNz.
Servo mator _ ' I
Earth .J:'(Note}. ~ . r
. SM f'\J_ & !
IT . « — | \ J'). ............. v
= o Vie

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

3-12
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eSS

3 -4 Grounding

1. Connect the sarvo amplifier and servo motor t.o ground.
A WARNING 2. For the EN Standard-compliant model, always connect the protective earth
(PE) terminal (marked & ) of the servo amplifier to the protective earth (PE)

of the control box to prevenf an eisctric shock.

The servo amplifier switches the power transistor on-off to supply powsr 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 difdt and dv/dt) of the transistor. To prevent a fault, always follow the grounding and wiring in-
structions.

Refer to the following diagram and run the ground cable, such as a flat mesh copper cab|e as Iarge
as possible (3.5mm? (12 AWG) or more Is desirable). '

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

Control panel

" Servo motor

NFB
Single-phase <] © E : '
200 to 230V < [Encoder,
or 100 to 120V o o £

U

v

W
L]
{Note)

— \[:--_ -------- RO
cm[ j s i -

i_

Must be grounded by cable.

Positioning unit, |—

ete.

Outer
box

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

3-13
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L ______________________________________ ]

3 =5 Power Supply Circuit

1. If you suspect faulty operation, immediately switch the power off. Cbntinuous
flow of a large current may cause a fire... ' _
_ 2. When a regeneratwe brake resistor is used, use ‘an alarm S|gnal o swutch
A CAUTION power off. Otherwise, a regenerative brake transistor fault may overheat the
o regeneratlve brake resistor and cause a fre . ' ' '
3. If a 200V power supply is used with the servo ampllfer des;gned for 100\/
power supply (MR-C I:IA1) the internal capac{tor wﬁl explode causmg mjury '

(1) Connection example S _
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 Emefsenw stop
O L 4 o O O
. MC RA
' Single-phage AC power supply G O—0O @ '

MR-CLJA | 200 to 230V, 50/60Hz

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

(2) Timing chart
When power is applied to Ly and Lz, the control circuit is switched on. The servo-on signai (SON)

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

] i 1.6s ot less
. ON 1 |
Main circuit power : '
" OFF ; —
Executed
Controf initialization Not yet
' {ended) : 20ms
ON :' : £
Base circuit- ! P
OFF ; ! gl /\
ON | ‘i )
Servo-on signal (SON) ; . : :
OFF ; ! : /
ON '
Trouble signal {ALM)
OFF TR, : b
| | 1.3s
1 ™
MEMO- . Switching power on within Ss after power-off will cause the undervoltage alarm

RANDUM (A10).
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3. WIRING - o -
L

3 -6 Timing Chart at Alarm Occurrence

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

/A CAUTION

“is not being input; ensure safefy. and reset the alarm before restarting operation.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo. motdr is coated
to a stop. Switch power off in the-.'external-sequent:e, To reset the alarm, remove the cause of the

alarm and switch power on.

L 5% or more

ON ' 1

Main circuit power supply - . _ -
OFF —— /
ON

Base circuit
OFF (
ON

Servo-on {SON}

’ OFF 1.3s

S B .

ON

Trouble. (ALM) _

' OFF

Yes :

Alarm . J .
No - .

Alarm Imcurs._ Flemlv.e callse. Switch ptawer off.

1) If operation is repeated by switching power off, then on after the occurrence of the overcurrent
(A32) or overload (AS0) alarm, without the cause of the alarm removed, the servo amplifier and
servo motor may become faulty due to tempefature rise. ' o '

2) f opération is repeated by switching power-off, then on after the occurrence of the regenera-
tive (A30) alarm, the external regenerative braké resistor will generate heat, resulting in a haz-

ardous accident.
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3 -7 Servo Motor with Electromagnetic Brake

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 -~ ~. :
semnvo is off or when an alarm Circuit must be opened

ACAUTION . (trouble) is present. during emergency stap.
Servo moter \
O RA. EMG-
Electro s o—a Yo :
0 . magneticr 24VDC
brake <

For applications requiring a brake to hold the motor shaft (vertical lift applications), a servc motor
with electromagnetic brake should be used. Please note the following:
1) Do. not share the 24VDC power supply for interface bemeen the interface and the electromag-
netic brake. An exclusive power supply must be provided"fbl" t'he'electromagne!ic brake.
2) The brake will stop the motor when the power (24VDC) is off. |
3) When operating the brake, always switch off the SON signal.
4) Ih all applications, take the braking delay time into consideration.
Braking delay time * AC shut-off: About 0.1s
DG shut-off: About 0.03s
5) Cohfigure a sequence which will satisfy the following timing chart:

ON
SON signal
OFF
CN
.Electromagnetic brake power I
' ' OFF r
' About 0.1 - 7| Abouto.ts

Brake released

- Also, the electromagnetic brake interlock signal may be used by changing the setting of pa-

rameter No. 21. Refer to Section 5 -2 - 2.
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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
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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 directiy
or close to comb_u_stibles will cause a fire, -
3. Install the equipment in a load-bearing place in accordance with the
instruc.lion.manuals. . o | |
4. Do neot climb or stand on servo equipment. Do not put heavy objects on servo
equipment. | ' | o
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.
9. 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 fauit
' may occur. ' o -
1/ CAUTION

_ 2. Leave SpeC!fled clearances between the servo ampllfler and all other surface

or equipment. Otherwise, a fault may occur.

(1) ‘Environmental conditions

Environment c - . Conditions .. -

0 to +50 [°C] (non-freezing)
32 to 122 [°F] (non-fféé}.ihg)
- Ambient humidity 90%RH or less (non-condensing)

Ambient temperature

—20 to +65 [°C] (non-freezing)
- —4 to 149 [°F] (non-fre&zing)

Storage temperature

Storage humidity . C 80%RAH or less {non- condansmg}

Indoors (no direct sunllght)

Ambiance Free from corrosive gas, flammable gas, oil mist, dust and dirt

‘Altitude Max. 1000m above éea levei
5.9 {0.8G} [m/s’] or less .
194 [it/s?] or fess

Vibration- -
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(2) Installation direction and clearances

1) Installation of one servo amplifier

Control pane}

40rmm (1.6in)
or more

Top
10mm (0.4in) 10mm (0.4in}
or more ///’/’; or more
MR-C '
MRC-TO! 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 surface of the control
panel, and install a fan to prevent the internal temperature of the contrel 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 drill 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) Provide positive pressure in control enclosure by forcing in clean, dry, cool, non-toxic, nhon-cor-
rosive, non-explosive air,



4. INSTALATION . g |

4 -2 Servo Motor

1. Do not handle the motor by the cables, shaft or encoder.
2. Securely mount the servo motor to the machlne If mount insecurely, the
servo motor may come off durmg operatlon |

3. Never hit the. servo motor or shaft, espemal!y when couphng the servo motor
/N CAUTION to the machine. The encoder may become. faulty.
4. For safety of pers’bnne! always cover rolaffﬁg and moving parts.
5. Do not load the - servo motor shaft to, more than the permissible Ioad

Ctherwise, the shaﬂ may break.

(1) Environmental conditions

Environment * .Conditions

0 to +40 [*C] (non-freezing)
32 to 104 [°F] (non-freezing) Serve motor

Ambient temperature

Ambient hurnidity 80%RH of Jess (non-condensing} R E;Em / '

-15 to +70 [°C] {non-freezing) o -
Storage temperature -

5 to 158 [°F] (non-freezing} :
Storage humidity _ 90%RH or jess {noh-condensing) X1 y
Ambience Indoors {no direct sunlight) o -—
° Free from corrosive gas, flammable gas, oil mist, dust and dirt.

Altitud Max. 1000m (3280 ft) above sea level W////// /////W
Vibration X, ¥: 19.6 {m/s” ] (2G) - o Vibration-

X, Y: 84.3 [f/s? ]

~ Graph of servo motor vibration amplitude vs speed
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{2) Transportation

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

4-4
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(3)

Servo motor load-mounting precautions

1) When mounting a puiley 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
on 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 rémoving the pulley, use a pulley remover to protect the shaft from impact.

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

stalled overall rotating and moving components. _ g, Threaded rod

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

pulley on the shaft, please contact us.

6) During assembling, do not strike the shaft.

Nut '

7) The -orientation of the encoder on the servo motor Pulley Washer

cannot be 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.

Permi.ssible 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, selsct 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.
Mote: For the symbols in the table,
L Permissible | Permissible |\ ¢.0 45 the following diagram:
Servo Motor Radial Load | Thrust Load
L ' :
[m] | [In] [ [N] |[kgf]| {Ib] | [N] |[kgf]) [Ib] }-—~ t Radial load
HC-PQ033,063,13( 25 | 1 (88} 9 |19.8| 59 [ & (13.2 Ir_r]
HC-PQ23, 43 30 1.2 |245| 25 | 55 | 88 [ 10 [ 22| - 3= -
; y - g EE— : |_1—|__r Thrust load

L: Distance from flange mounting surface to load center -
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(5) Oil and water protection _ _
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 or water

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

tering the servo motor,

Servo motoer:

Ky When installing the servo motor :
= .

hotizontally, direct the power

:i'a_ble and encoder cable down-

ward. When instailing the servo

motor vertically or obliquely, H Laop in the cable
provide a loop in the cable. ' ' o

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 R o
<Incorrect> Capillaty action

prevent oil from entering the servo motor from the gear A
_ _ : Gear  Lubricating

box, ete. ol -

| Servo motor

(6) Instaliation orientation A - _
The servo motor may be installed in any orientation. When the 's:er_vb._‘_’motor with ele__ct_ro:rh'agnetic
brake is instailed with the shaft up, the brake plate may generate 's“!i"ding sound. The sefvo motor

with reduction gear may also be instailed 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 to the cable connection.

2) In any application where the servo motor moves, the cables should be free from excessive
stress. When the servo motor moves, e.g. the encoder cable and 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-.cabie 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-CCBLTIM-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.

1x 10

5x 107

i~

2 %107 /

1 %107

5 x 10°
2 x 10° /
1% 108

5x 10° Ya

B

Flexing life [times]

2 x 10° //

1% 10

7 x 104 o . )
5« 104 : Note: This graph gives calculated values.

" 3xt04
4 710 20 40 70100 200

Flexing radius [mm]

Flexing Life of MR-CCBL [C1M-H Encoder Cable



CHAPTER 5
ADJUSTMENTS AND APPLICATION OPERATIONS

This chapter presents a servo gain adjustment procedure and expansion functions
avaifable 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
2 Changing the I/O signals '
-3 Speed control mode
4 Torgue limit
5 Slight vibration suppression control
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5. ADJUSTMENTS AND APPLICATION OPERATIONS

5-1 Adjustments
5-1-1 Auto tuning
In general machines, gains are automaiieelly adjusted by autoi t'uning As auto tuning haS-been made

valid by parameter setting before shrpment the optimum - gams for the machine are automat[cally

achieved by merely operatmg the servo motor. Therefore speclal operatlon or setting is not needed

It 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 foliowing procedure.

Actual Machine Motion

ldeal Machine Mofion

"Setting Method for Parameter No. 1

. Stop setting time is long {(Note 1)

Reduce stop setiing time.

setting.

Increase the set value of response

"Qvershoot is large at a stop.

| Reduce overshoot,

Set the machine selection value to *1".

Overshoot is small at a stop but
setling time is long. (Note 2)

Shorten the setting time.

‘Set the machine selection value to "2".

Overshoot is large at a stop and
setting time is long, teo. (Note 2)

Reduce overshoot and shorten the
setting time,

Set the machine selaction velue to *3".

Gear noise is generated from the
machihe.

Reduce gear noise.

setting.

Decrease the set value of response

Note 1: Stop setling 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 performmg auto tunmg tn the foliowing

cases, however, the gains should be adjusted manually.

Manual Gain Adjustment Is Required When

Phenomenon .

Adjustment
Procedure

The machine vibrates at a low-range resonance
frequency.

The servo motor shaft vibrates at a hlgh
fraquency (10HZ or more)

a. When the machine generatss noise and

Adjustrnent 1

with twe-or more axes.

1 1) vibrates, you can hot ighore-the motion of
. the servo motor shaft, . _
b, When the response semng_Ls lncreased by Adjustment 2
) auto tuning, vibration increases.
'On a machine whose ratio of load inertia to The servo motor shaft vibrates at alow Adjustment 3
motor inettia is 20 or more times, the setvo fraquency (SHz or less).
2) Wot__orvnbrates. “a. When vibration oceurs, you can ignore-the
_ " lateral vibration of the servo motor shatt.
b. The ratio of load inertia to moter lnertla is
extremely large. .
3) The stop setting time made available by auto Adjustment 4
tuning should be further decreased.
_The position control gain of each axis should Adjustment 5
4) | be set to the same for interpelation cperation




5. ADJUSTMENTS AND APPLICATION.OPERATIONS'

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
MNo. 25 - Position control gain 1
No. 26 Position control gain 2
No. 27 Speed control gain 1
No. 28 Speed contrel gain 2
Mo. 29 Speed integral compensaticn

Adjustment 1

Step _ Operation Desctiption

1 * | 8et 001 in parameter No. 1. : Auto tuning is selected.
Response setting is set to slow response. |
.2 .| Set 001 in parameter No. 24, . .. | Machine resonance frequency: 1125Hz
a Switch servo on and perform operation several limes. Auto tuning is performed,
. Check to ses if vibration reduced
4 Increase the setting of parameter No. 24 sequentially The optimum valus is achieved just before wbrahon
" | and executa step 3. begins to !ncrease

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 sefting is set to siow responss.

" Set the machine's load inertia to motor inestia in When this parameter value is sat, the following
parameter No. 23. (When it is unclear, sst an parameter values are set automatically. Each vatue
approximate value.) provides an ideal, hunting-less gain for parameter No.

. 23 it machine reschance doas not ocout.
2 « Parameater No. 25

= Parameter No. 26 _
« Parameter No, 27 -~
» Parameter No. 28

» Parameter No. 29

3 Set 208 in 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 valus is achieved just before vibration
the value set automatically in step 3. . .begins to increase.

5 | Execute steps2 1o 4 of Adjustment 1.

When machine response does not occur any more, Set a value which is about 80 to 100 smaller than the
é confirm the operating status, and at the same time,  ~ | set value at which gear noise and vibration begins to be
gradually retum the setting of parameter No. 28 generated by machine reschance,

reduced in step 4.

To reduce the stop setting time, increase the response
7 setting of parameter No. 1 sequentlally and executs
steps 1 to 6.
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- Adjustment 3

Step Qperation 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 if machine resonance does not occur,
2 ¢ Parameter.No. 25
» Parameter No; 28
» Parameter No., 27
» Parameter No. 28
_ « Parameter No, 29
3 | Switch serve 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
4 Set 001 in parametar No. 1. Auto tuning is selected.
. _ Response settiing is set to slow fesponse,
Switch servo on and perform operation several times. Aute tuning is performed.
.| Check to see if vibration reduced.
Make gain adjustment in either of the following methods | Temporary adjustment
1) and 2).
1) Set the machine’s load inertia to motor inertia in When this paramster value is set, the following
parameter No. 23. (When it is unclear, set an parameter values are set automaticalty. Each vaiue .
approximate valfue.} . provides an ideal, hunting-less gain.for parameter No.
3 23 if machine resonance does not oceur.
* Parameter No. 25
» Parameter No. 28
» Parameter No. 27 -
» Parameter No, .28
» Parameter No. 29
2) Switch servo on and perform operation several times. | Auto tuning is perfermed.
4 | Set2 OCin parameter No. 1. Auto tuning is made invalid to enable manual setting of
parameters No. 25 to 28.
While confirming the operating status, adjust the The optimum valte is achieved just before vibration
following parameters: begins to increase.
¢ Parameter No. 25 Increase the setting to reduce the stop setting time.
» Parameter No. 26 _ Note that overshoot is mere likely to coccur.
§ « Parameter No. 27 Increase the setting to improve servo response. ‘Note
* Parameter No. 28 that vibration is more, Ilkely to occur.
» Parameter No, 29 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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Adjustment §

Step Operation Description
1 Make gain adjustment of all axes in Adjust the gain of each axis.
procedures 1 fo 4.
set 1000 or 2 30 in parameter No. 1. 1 [ “interpolation control*  The values of parameters No, 25 and
o . . 27 change in subsequent operation.
2 2 Od0O"ne" ©_ Auto tuning is made invalid to enable
) ’ - manual setting of parameters No. 25 to
29, _
Set the following parameters for each The gains for operation 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 Changihg ihe command- pulse train ihput form

(1) Input puise waveform selection _ .
A posmon command pulse train can be mpui in_any-of thfee formats (forwardfreverse pulse train,
S|gn p]us pulse tram A/B phase pulse train) and further positive. or negative logic can be se-
'Iacted On the basis- of the followmg table, set parameter No. 7 according to the pulse traln form
of the command section. -

' . ; ater No. 7
Command Pulse Train Form Forward Rotation Reverse Rotation Pa_'_a's'.':t:-': g °
Forward rotation pulse_train PP I | | | | T " Factéry setting
Reverse rotation pulse train NP . | | l ] I o10
L
® PP i ] | | ‘ | | : | | i |
£ | Pulse train +
g sign | NP L | H 011
2
A phase pulse traih FP l | \ | ' | | ‘
B phase pulse train NP l | | [ : I | 012
Forward rotation pulse train PP T l f T i T
Reverse rotation pulse train NP m Q000
5 PP P
2 _ _ _
g Puise train + ‘ . 001
.8 sigh | NP H [ L .
NS
A phase pulse train PP | I | ' I I . 1
8 phase pulse train NP - | | I . . 002

Note: _¢ indicate the timings at which the command pulses are imported.
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{2) Connections and waveforms
1) Open collector system

" Connect as shown below: ' _ Servo amplifier

11 JOPC
PP About 2k

About 2kQ
NP ™

The explanation assumes that the input waveform has been set to the negative logic and for-
ward and reverse rotation pulse trains (parame_ter 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 ONJOFF are as follows: - -
Forward rotation :

b | for|owform]on | (oFF)
Reverse_rotation _ o
ﬁtlelaiilts:?o“:) (_OFF) o _ ] (ON} | {OFF) I(ON) ‘ {OFF) l {ON) |

2) Differential line driver system -

Qon'nect as shown below: o Servo an'_lpll'le.r

. PP
>SN e |
NG - ]
o -

The explanation assumes that the input wavéiorm has been set to the negative logic and for-
ward and reverse rotation pulse trains _(pérameter No. 7 has been set to 010). For the diffefen-
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 differ‘ential
line driver. o - |

Forward rotaion | [ : I I | |
pulse train . _ \ '
{PP L4 1 _ |_ _'| _I
e [ L1

Reverse rotaion - ' | i ' | I

pulsa train

[
v S T T O
a L




5. ADJUSTMENTS AND APPLICATION OPERATIONS = . = = -
5-2-2 Changing the IO 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 mdlcaied below. Use parameters No. 20 and 21 to change the
-functions of the I/O pins.

(1) Functions selectabl

1) 1/O signals

Connector P /0 Divizion | Centrol Mode
Signal Name Symbol Pin No. Functlons/Applications {Note 1} (Note 2)
Forward rotation  {ST1 (13, 14, 15} |Start signal input terminals. DI-1 s
start
Reverse rotation  |ST! {13, 14, 15} |In the speed control mode, connect ST1-SG to rotate the servo motor in 1ha
Clstart - . : |CCW direction, or connes! 8T2-8G 1o rotale it/in the CW direction.
Disconnact both ST1 and ST2 from SG to bring the setvo motor tn a stop
: S 1 - - - |The serva motor will not rotate if the serva is not an.-: ) ) -1 - .
Speed selection o (13, 14, 15) [Speed selection signal input terrrinal, Di-11 8
’ In the speed cantrol mode, select the servo motor'spaed. - . S EEE
Di-8G Serve Motor Spasd
Disconnected  |$pesd command (1) (parameter No. 17)
Connected Speed command (2) (parametar No. 17)
Torque limit - L (13,. 14, 15) |Torque fimit selection éignal input terminal. ) : . DI;_‘[ ' P, 5
Connect TL-8G 1o limit the-torque according 1o the to rque limit value
% {parametsr No. 9. .
2 TL-8G ' Servo Motor Spesd
'g_ Disconnectad Maximum targque
£ Connected Torque limiled by paramater Mo. 9 zetling
When the function of TL is not sslected, the outpui torque i Iimitad wihe
) valug set in‘paramaier No. 9. } I P
Proporional FC (13, 14, 15} |Proportional centrol selection signal input 1erminal. o Dl-1 P8
coniro! Connect PC-8G to. switch from the proporticnal integrat type io the
propottional type. Connecl PC-SG when it is deswed 1o supprass slight
vibration during servo lock, for .
Raset RES (13, 14, 15) |Reset signa! |nput ferminal. Bl-1 BB
i - '|Cannect RES-88 Tar mote than 50ms 1o reset the alarm, The following .
|alarms cannot be reset: )
+ Memory alarm 1 (Alz) . Encoder alarm 1 (A20)
« Mamory alarm 2 (A15} s Parameter alarm {A37)
« Board alarm 1 (A17) :
Also, the regenserative alarm (A30) and overload (A50) cannot be reset untit
. . the regenerative brake tesistor and _power transistor are cogled, respectively.. R ¥
Up-to-speed PF 3,4 Up-to-speed signa! output terminal. - DO-1 |s
| : . |When the serve motor speed has nearly. raached the preset speed, PF-8G B
|are connected. They are kept connected when the presst spesd i 501/tin or
_ . less. (Refer to 2) a. tn this section.} B o L
Encoder Z-phase {OP ~ ° |3(4) " |Dascribed in {2), Section 3—-1—2. o 1 B =
& [pulse. . o . . |The output pin can be changed to pin 4, e . o . -
£ |Ready 1)) LAY Ready signal output tefminal. o 00-1 ‘e
= . When the servo is switched on and the serve motor is ready to operate, . s
.% ) RD-8G are connected, {Refer to 2) b, in this section.}
B |Zero speed - |ZSP (3.4)  ° |Zero spsed detection signal cutput terminal. Do-1 B. 5
2 |detection When the servo motor speed is about 50c/min. or less, ZSP-5G are - Co
3 ] conhected. B S
3 Torque limit in TLG - (3, 4) Torgue limit-in-progress signal output terminal. Do e
progress When the torque limit rangs is reached, TLG-5G are connecied
Elsctromagnetic BRK (3, 4) Electrcmagnetic brake interiock S|gna1 output terminal. ) Bo-1 P s
brake interlock When the servo is switched off or an alarm accurs, BRK-5G are
_|disconnected. When an alarm occurs, BRK-SG are disconnected
independently of the base gircuit slate, (Reler t¢ 2} ¢. in this section.)

Note: 1. For the /O interfaces, fefer to Sectioh 3 =1 = 4.
2. P: Posttion control mode, S: Speed control 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
Dl1
Speeq sele.ctlc_m { ). OFF _
. Speed setting (1) Speed satting (2) -

.Preset speed

' ON
Start (ST1, ST2) OFF

| N
‘Servo motor speed ' - - ' \
Up-to-speed (PF) - ON

OFF — | L

b. Ready

Servo-on (SON) g';:’F |

Alarm . No ; - : I -
B ' ) ) | i25ms or Iess_J | 10ms or less | 10mms or less
- ' ON : - -
c. Electromagnetic brake interlock

Serve-on (SON) . CC)JEF . . |
’ ’ “100ms or less

‘Ready (RD) 82: ] - |

Yes
No

Alarm

| 100ms or less
Electromagnetic brake - ON o ' I . ] L f |
interlock (BAK) OFF - : I

Servo amplifier

A E..M G " Servo motor

Bo—m—O®

Connection diagram

5_g



5. ADJUSTMENTS AND APPLICATION OPERATIONS L o
(2) To make the functions valid _ _
Set the corresponding parameters, Three input sighals (pins 13, 14, 15 of CN1) and two cutput
signals (pins 3, 4 of CN1) can be selected as listed below. Use the parameters to select the re-
qu'ired functions.

Param-| Set |Abbre- ) . CN1 Pin |Param-| Set | Abbre- ' CN1 Pin
eter |Value |viation - Slgnal Name No. | eter |Value|viation Signal Name No.
0 LSP ::zlward rotation stroke 0 | PF |Upto-speed -
1 LSN zl::erse rotatlon_str_oke 1 OP | Encoder 2-phase puise
C¢R |clear ' r(ﬂ'\kﬂ;) 2 | RD |Ready - 3,4
0.
ST1 | Forward rotation start 13 14 3 ZSP | Zero speed detection
No. 20 §T2 | Revetse rotation start 15 o 4 TLC [ Torque limitin progress
- . , Electromagnetic brake
5 DI Speed selection 5 BRK interlock
<] PC | Proportional control
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 o Parameter No. 21
correspond to the pins of CN1 as shown (Input signal function seletion) (Output signal function selection)
on the right.. Allocate the functions in the ein || Pin || Pin P W Pin
above table for the respective pins. . . _ 13 14 15 : - 3 4
MEMO- When LSP and LSN are not selected, set [11[1in parameter No. & to- automatically

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

Setting example

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

: Abbrevi-
PinNo. | ° ation Parameter Settlng.
13 TL Parameter No. 20
14 RES
18 CR EAEREN
3 TLC Parameter No, 21 ) .
4 BRK [o {4 ]5s |

After setting the parameters, switch power off once, then on again.
(3) External I/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-

: T PC ST1 CR _
play screen as shown below: sT2 \ LSN | Lsp / RES

I} trzz“

Input signals

Extinguished: OFF

Output signals |

T
L
j
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'5-2-3 Sp

eed control mode

The servo. motor can be rotated at constant speed without the pulse train signai being input. To enter
the speed control mode, change the settmgs of the followmg parameters Note that 00C should be set

in parameter No. 12 (parameter write dlsable) to make apphcatlon parameler write-enabled.

Parameter Name Set Value Description
No.& = |Input signal selection 1 0410 - LSP.and LSN are automatically switched on
; . - [fintemalty,
No. 16 Position/speed control mode selaction o Salect the speed control mode. -
o, : - — R —
° .17 Speed command (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 a4s Make ST1, 8T2 and D1 valid.

(Note) No. 21 |Qutput signal function selection 003 Make PF and ZSP valid.

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

To use the equipment in the speéd control mode, set the torque limit value {parameter

MEMO- No. 9) to 75 or less or the acceleratlonfdeceleratlon time constant (pararneter No. 19} to
RANDUM  50ms or more so that the output-torque of the serve motor is not clamped at the
' maximum torque.
Timing chart
P 1 ON
ower supply OFF
1.55 or less
Control initialization Executed ] l
Not yet
{ended)
ON
Sefvo-on {SON) OFF |_
Forward rotation ON
start (8T1) OFF
Reverse rotatic;n ON J )
start (ST2) OFF _
o ; ¥ 2ms or more
" iSpeed ' '
. ON
Speed selection (Di1) - command (1 Speed
OFF nand (1), J £ [ command (2) £
N\ =0 z
5 3l
. _ Forward S 8 ]
Servo motor spead AN < - :(
Reverse . N /
ON l
Up-to-spead (PF) OFF I__l U .
) X ON —.
Zero speed detection | ] l
P zsp) OFF 4 =
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Connection example

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

Regenérative

~ the MC oft at cccurrence of an alam. ""}3

A CAUTION Make up & sequence which switches brake option

Servo motor

Power supply  .NFB _\MC
Single-phase 200VAC -—O’T‘C OI

or

Single-phase 100VAC ~—0 e, O

‘HC-PQ

SM

Iml=sl<lc

000 Q

. E : d by -
_ e 10m {32#) or less CNZ[ . .nfo e bt
24VDC_
powsr y CN1 - Encoder
supply * | Ol EMG  o4vDc  B1
’ s -%Bz'
+ J . ~
=7 [ERTE .
o= Z|, Forigervd mator with-
Servo-on o o 3 - electromagnetic brake
Forward rotation start o O E o
Reverse rotation start 0 O g:‘.’ (Note 4) ' )
Speed salsction G~0— =R
Note 3 2
Troubls (Note 3) § o
Up-to-speed 1 & 1 &|o .
_ ™ g }(Note 4)
Zero speed detection . ) 1 AN
Note 1. For the EN Standard model, always connect the protective earth (PE) |
A WARNING _terminal (marked @) of the servo ampiifier to the protective earth (PE)
of the control box to prevent an electric shock. -
Note 2. Connect the diode in the correct direction. If it is connected reversely, the
A CAUTION servo amplifier will be faulty and will not output signals, disabling the emer-
gency stop and other protective circuits.
Note 3. The trouble (ALM) signal is in conductlon 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 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 avallable for the servo amplifiers of soft-
ware version A2 or later.

512
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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 torque limited mgmum [ :
Set the limit value in parameter No. @ {forque limit
value). The relationship between the parameter set- apout 83% of
ting and approximate torque is shown on the right. ':;?:ﬂgum """"""""

(2) Use the torque limit (TL) signal 60 100

_ Parameter setting
When the torque limit (TL) sighal 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-8G Maximum Torque of Servo Motor
Disconneacted 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 load inertia to motor inertia is
small {2 to 5 times). Note that when vibration is attributable to lcoseness {such as gear backlash) or ma-
chine resonance, use the machine resonance suppression filter (parameter No. 24). The slight vibration
suppression control mode should be used after reai-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 puises.

Set 001 in parameter No, 31 to enter the slight vibration suppression contrel mode at the time of a stop.

Parameter No, 31

0 0 1

_‘_—- Slight vibration suppression

control 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 2048,

Parameter No.0

C1 1 1

—|_—> Low acoustic noise mode selection
0: non-low acoustic noise
1: fow acoustic noise

513



CHAPTER 6
OPTIONS AND AUXILIARY EQUIPMENT

This chapter describes how to use various options and auxiliary equipment.

6 — 1 Dedicated Options
6 —1—1 Regeneralive 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~ 1-—=6 DIN rail option
6 —2 Auxiliary Equipment
6~2~1 Electric wires
No-fuse breakers - fuses - magnetic contactors
Power factor improving reactors
Relays
Surge absorbers
Noise reduction techniques
Leakage current breaker

|
N NN NN
I

]

(o> I o3 B o) B o T 4 TN 43
|
|

-~ OO O kWM

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER S

OPTIONS AN & | 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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6. OPTIONS AND AUXILIARY EQUIPMENT
o

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. AR _

Use the specified auxiliary equipment and options. Uns ecmed cones may lead to.
/\CAUTION y eqadp P P .

a fault or fire.

6 -1 Dedicated Options
- 6-1-1 Regenerative brake option
(1} Judgment of whether this option is required or not e

The regenerative brake option is not required for the servo molors ln the foIIowmg cases:. \

1) HC-PQO033, 053 L
“Except for continuous occurrence of regeneration in a vertical motion appllcatlon or the Ilke
the regenerative brake option is not required. At this time, there is no limit to the frequency of
regeneration. ' - -

2) HC-PQ13, 23, 43 _ ) B
Except for continuous occurrence of regeneration in a vertical mot'i_on\ ap_plidatip[i_ or '_t-he like,
the regenerative brake option is not required when the éervo motor is':run_ in the Iéﬂ-hénd side
area of the curves in the following chart. At this time, there is no limit to the fr."eque_n"t':_y of re-

generation. (For the HC-PQ23, the characteristic varies according to the inpiut powef supply

voltage.)
' 300+
(250F - o50}
| 2
7 200 : . g 200+
3 / g
= =]
8 150t . : s 150}
S / -
a2 q00f - | _ § 100+ Inpul péwer supply voltage
§ o / ' —+~'MR-C20A1 100VAC
. -m- MRECZOAT 115VAC
50+ C 80} —+— MR-G20A 200VAG
_ : —a~ MR-20A 230VAC
. 50 100 a0 40
Load inertia ratic GDLYGDm® _ Load inertia ratio GDLY/GDm?
HC-PQ13 ' HC-PQ23

Nota: 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 regenerative
brake option. .

6-2
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2501 S
5 2001 :
2
=
2.
5150t
o
@
a
100
. Input power supply voltage Note: I_f-the'input power supply voltage may become higher
s0r ~+~ MR-C40A 200VAC. | - than the power supply voltage indicated in this graph,
-5~ MR-C40A 230VAC ' reduce the load inertia ratio or uss the regene rative
o e, ‘ J brake option.
- — 2 3 4
Load inertia moment ratle SDLYGDmM?
HC-PQ43

(2) Selectlon of the regenerative brake option:
.".When it has been determined that the regenerative brake opllon is requnred 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 per'missible 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 Section 10 1y ( tated speed
r

duty = o (1) unning spee d]_ _[t.imesfminule]

where m = load inertia/servo motor inertia
From the permissible duty, find whether the regenerative brake option is requ_ired or not.
Permissible duty > number of posulomng times ni [tlmesfmlnute]
Between the MR-RB013 and MR-RB033, select the one which satlsfles the above formula
2) To make selection according to regeneralive energy
Use the foliowing 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: '



6. OPTIONS AND AUXILIARY EQUIPMENT

a)- Use the following table to calculate the regenerative energy.

,-) - Formulas for Calculating Torque and Energy for Operation
Cpera-
. tion Torque App#e:l to Servo Motor Energy E [J]
:! Regilon [N-m] _
Friction . ,
torque | -] 1 Ti= (tdw) - No 1 _0.a047 o T
. g H 9.565x10°  Tpsas +Tu+Tr | Eq > No- T+ - Tpsas
T 8 2) |Te=TusTr ' E2=0.1047 - No - Tz - ti
L]
& ! _ Ay Ne 1 T _D.1947 :
o S 3 |Ta= 9.55+ 10°  Tpsds +TU+TF Ea= —2 : Ne Ta - Tpsdi
2 : e o Esz O
g t (1 cycle) 4),8) [Te=Tu (Not in regenerative mode.)
= -~ No : S :
& 4 I .
£/ : (o) - No 1 _ 0.1047 . .
2 U : 5 T = . - -— . L. ’
E p : ) 5 0.55¢10°  Tpsaz Tu+T+ |Es > No. - Te - Tpsa:z
Z
- J \ Down /iTime 1 &) |Te=TusTr _ Es=0.1047 - No - Ts - ts
Tpsas ta 12 s te i e
L 7) |7y o Gt '::’ = o ~ToTe |Er= 0'12047 T? Tpsdz
Tpsch = Tpsde  Tpsch . _ 9.56x1 ipsaz — :
R (Drwlrl @ Sum total of regenserative energies | Sum total of negative energiss, |n 1)
A Es to 8} Es
5 8) - . ' '
2
g
(=]
= .
(_) 3} 7
{Heganeralive) . )

b) Losses of servo motor and servo ampllfler 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 Efficiency [%] Amplifier Loss [W] Capacitor Charging [J]
HC-PQO33 : 35 '
HG-PQO53 55 ]
HC-PQ13 ] T St S
HC-PQ23 - 70 _

HC-PQ43 - 85 . _ - 8

Inverse efficiency (n) : Efficiency in'cluding some efficiencies of the servo motor and
.servo amplifier when rated (regenerative) torque is: gené'rated at
rated speed. Since the efficiency changes according to the épeed
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 [doule] = 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 capacitor in the servo ampli-

fier,

Subtract the servo amplifier joss from the inverse efflc;lency to calculate lhe energy con-

sumed by the regenerative brake opllon
Er [Joule] = n - Es — Ea - Ec '

Calculate the consumptlon power of the regeneratwe brake option on the basis of single-

cycle operation penod t [s] to select the regeneratlve brake optlon.

Pr [W] = Eavts
{3) Connection of the regenerative brake option

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

Twisf.

Regenerative brake option

\MR-HB

L

j

E—

L*]

Sarvo amplifier

(4) Outline drawing -

l Within. 5m (16.4ft)

By remewng the mounting brac'kets,

the MR-RB013 can be mstaﬂed as

. C =.¢H'._ shown below. -
N A _
-1 -1h- E ] /Panel
I ) £y N s
- - : -l - ¢
48 T El, 1_’_ L _-ﬁ ] . MS sEraw
o - - L " Y %
| B N -
T - _ s - =
! . lJ B : v
A . D
o |
He_g;nerative_ Regenerative Variabte Dimensions [mm] ({in]) Welght| .
3rake . Resistance
option | PoRer | tkal |"" o)
Model (W] - A B c D E.| F G H J 1 {le])
| 110 {101 { 85 | 18 | 35 | 16 |45 | 18 |32 | 01 |
MARRoTe ' (4.33)|(3.98) |(3.35) [ (0.71){{1.38) | (0.63) [(0.18){ (0.7) | (0.13)| (0:2)- | 52
| BN 192 173 | 152°| 26 | 54 | 22 | 6 | 26 | 3.2 [ 02
, MR-RBO33 30 |7.56)|(6.87)|(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-
tien.

s 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). Usa the options
according to the connection method.

+ To use the RS$-232C communication function, use the RS8-232C option unit 8) and the communi-

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

Serve motor

i

— |E -|:|::I]-[ cN2

Sarvo amplifier

CN1

unit

i -
H - |
3) 3) CN3 4) I Operation i
| - .':)% I
CM3 : '.fl
CN3A [ [[ : & 7) ﬂ Personal !
computer |
& J
Model Product Descrlption
1) [ Standard encoder cakle for MR-JCCBLOM-L Serve mator encoder  Servo motor encoder side Serva amplifier side connecter
HC-FQ series Cable fength inT: conneclor {AMP make} [AM make ar equivalent)
o 2, 5,10, 20, 30 [m} 1-172161-9 thousing) 10120-3000VE (sanneclar)
g 10320-52F0-008 {Shell kit)
5 21 | Highly-flexible, long-life MRB-JCCELOM-H
® ercoder cahble for HC-FQ Cabls length in [I: —
" seres 2, 5,10, 20, 30, 40, &3 [m] ‘J- -:'
= 1 L e
T |2) [Encoder connactor tor MRA-CONS Junclian connacter (AMP make) Servo amplifier side connaclor
g HC-FPGQ series 1-172161-9 (housing) {3M make or equivalent)
8 170358-1 {connsactor) 10120-3000VE {sonnastor)
= MTI-0002 (clarmp) 10320-52F0-008 (Shell kit}
4} |Select one of these for CNi MR-CGN1 SBarva amplifier side connectar
[3M make or equivalent)
= 10120-3000VE (conneciorn)
&) 10320-52F0-0C8 (Sheli kit)
k]
; Ol
A
2
:D &) |Cable tor junction ternunal MR-CTELOSH Junstion terminal hlack side connsctor Serve amplilier side connecior
w hivek Cable langth: 0.5[m] HIF3BA-20D-2.54R {Horese Eleciric make} {3M make or equivalent)
5 10120-6000EL {cannestor)
H 10320-3210-600 (shell kil}
) LF (]
| i ]
8} |Commumeation cable for MR-CPCHBCELIM RS-232C optian side connectoer (3M make or equivalent) PC88 series
FCaa Cahla length: 3[m] 10120-5000VE{Gennector) parsanal computsr side connestor
10320-3210-000 (Shel| ki) {Japan Aviation Elactonics)
DE-25PF-N (Connector}
DE-C2-J% (Shell kit)
] 0
o
=
(f 71 |Communication cabla {or MRA-CPCATCEL2M F5-232C option side connectar (3M make or equivalent) DOEN
hd oosv Cable langth: 3[m] 10120-6000VE{Connectar} personat gompuler side connactar
10320-3210-000 (Shell kit) {Japan Aviation Electonics)
DE-48F-N (Connactor)
DE-C1-J6-36 (Shell kit)
C 0
8) |RE-232C option unit MPR-G-T{O1 Refar ta Section 8= 1-5.
97 |Junstion terminal block MR-TE20 Refer to Section 8- 1-3.
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(1) Connector outline drawings :
[Unit: mm]

Servo amplifier Connector for CN1, CN2 _ o o _ _
RS-232C option unit Connector for CN3A Junction connector for encoder (Nippon AMP make)
{Sumitomo 3M make) .
Meodel Model
. Connector  : 10120-3000VE ' ' Housing ' : 14172181-9
Shell kit - : 10320-52F0-008 . L o Connector pin 1 170359-1
Crimp termination tool  © 755330-1
12.0 {0.48) 5
! .i - . 14 {0.55) . 237 (088
3 | . — 1
e -+ reoT]
_ 14.0 . 'T o ZiE _'@EG | &
22.0 (0:87) {0.56) - !-°f°-‘°‘f-h°’° S-E E 5 |—| | T g
- are g =l ) - e
- l::l E iLH )  Bedelabad A
3 ! == ' b a2 an :
:m | g ———
3| O | [® el 'l®
23080 :o?;;} : MEMO  The cimp termination tool is required for
RANDUM wiring to the connector. Far the ¢rimp termi-
nation tool, contact Nippon AMP.
Meodel
Connector  : 10120-6000EL
Shell kit : 10320-3210-000

[Unit: mm {in)]

© ¢6.7 (0.26)

11.5 {0.45}

20.9 (0.82
2-40.5 (0.02)

Logo, elc. are
indicated here.

7~
33.0 (1.30)

I 29.7 {1.17)
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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:c'ab_le conforming to

the following list.

[:::;1 Le(:lcltlz)sulatiop ds[':::(t::‘ﬁn Recommended Wire Model | © Gable Type
0.9 UL2076 . o Encoder cable
. 0.9 10 1.27 AWG28 T7pair (BLACK). | Communication cable
" (0.04 to 0.05) T _
: : _ uL2076: L.
0.3 ' AWG24 7pair (BLACK) Encoder cable

Note: d is as shown below.
d

) Insulation sheath
-Conductor C

R Sectional view of lead
For the connector CN1, CN2 or CN3A, cqh_nect _l_h’e external conductor of the shielded cable to the

ground plate securely as shown below.
a. Termination of external conductor o '_ -

External Sheath -
conductor

I

T

Core External
conductor

. Sheath

Pull back the external conductor

Strip the sheath.
. to cover the sheath.

b. Fitting of the ground plate

Ground plata
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Y

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-JCCBLI1OM-H -
MR-JCCBLEM-L . to .. .o
MR-JCCBLZM-H - MR-JCCBL30M-L MR-JCCBLS0M-H
MR-JCCBLSM-H . o
Serve amplitiar Engoder Serve amplifier Encoder Servo amplifier Encoder
side side side sida side — _side
P5 18 H— I’I H 7 PB 1% H— |’ 3 7|l Pso | 19 - 7
LG b ) LG 1 r; LG 11 M
PS5 20 I’ - PS5 {20 |' 23 20 M=
LG 12 -+ LG 12 ) LG 12 1117
PS5 18 I’ PS5 18 [T f _
e |2 ) CLG 2 4
PS5 10 I’ 10 —f
H— 8 LG 3 - 8 a 8 |
MR 7 4 1 MA 7 I’ 1 MR 7 1’ 1
MRR | 17T J 2z MRAR | 17 2 MRR | 17 ) 2
MD 6 f 4F MD |8 1’ 4 MD 3 I’ 4
MDR | 18 -+ 5 MDR | 15 +— 5 MDR | 18 ¥ .5
BT 8 £. 3 BT 2 £ 3] BT 9 j' 3
- ] w |1 ] T 4
. 3 g J
80 |Fawe].Y ol Y sp | rate . i ol sp |mae |y ] o |

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

Encoder Servo amplifier Encoder Serve amplifier

side side ~ side {Note} side
PS5 7 1 |' 3 19 |[ps PS5 7 = T : 19 |F5
r 1 | r 11 LG
i’ 20 |’ 20 |Ps5
La 8 = iz — 12 |La- .
MR 1 I' 7 |MR i'— 10 |P5
MRA | 2 4 17 |MRA -+ -3 LG
Mo | & i . & |MD = 1 |Ps -
MDR | 5 s 16 |MDR LG 8 s 2 |
SHD | & vt » Fiats |SHD MR 1 I' 7 MR
MAR | 2 A 17 |MRA
MO 4 8 |MD
MOR | 5 ,I 3 18 |MEA
SHD [ 2 ol Pate |SHD

Note: When 0.3mm’ {AWG22) wires are used, three wires are
conhacted 1o each of Phand LG. .

2) Junction terminal block cable

Junetion terminal block side Serve amplifier side (CN1 side)

m%ﬁtm Pin No ’ Fin No. .
'F_WCN1 (Teimined Ha, * p
Vi 10 B +
|_ALM g A |' r
PF 11 B2 r 3
oF 1 Az | f 4
[5G i2 B3 ’ 3
L% 2 3
NP 13 B4 I' 7
3 A 3 i
PP 14 B5 —I' 2
PG 4 A5 3 10
SG 5 AB I' 12
CR [ B7 + 13
LSN 5 A7 I' 14
. LSP 17 B& v 15
V5 7 A3 | I' 16
_SON i8 ] * 17
X 1} i3
OFPC 19 B10 i' 18
Va4 9 A10 - 20
SD 15 Bé 11

Neta: Label for position contral mode,
Signals changs with the p )| tting and trol mode,
Use the accessory signal seals o change the signal abbreviations.
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3) Communication cable

- This cable may not be used with some personal computers. After fully examining the

NOTICE - _
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: o '

* Always use a shielded, multi-core cable and connect the shleld WIth FG securely

+ The maximum wiring distance, which depends on the surroundmg enwronment is 15m in a well-
environmental office with minimal noise. Use the cable over _lij]_e'.:shortest possible distance,

Connection diagram _ »
. MR-CPCBBCBLGIM ' . MH~CPCATCBL_3?;!- '

Personal computer side ~ RS232C option unit  Personal computer sidé’ ~~ RS232C option unit
e F— Plate| FG i P Plate | FG
sD 2 —; [f —- 2 |RXD TXD | 3 - ir ——— 2 | RXD
[ + : 1 GND . ‘ ' 3 - 1 GND
RD 3 : i' : 12 | TXD RXD 2 i’ ~—— "2 { TXD
sG 7 . — 11 |[GND GND | 5 . “ 11 | GND
RS 4 e e : RTS 7 R -
cs 5 :l ) . CTS 8 J
DSR 5] o
_ DTR | 4 ;
D-SUB25 pins (Note} - ) Ha[f-—pitc’h'zo pins  D- SUBQ plns : Half-pitch 20 pins

Note: The PC98 Note also has the connector of half-pitch 14 pins, e
Confirm the shape of the RS-232C connector of the personal computer used. _
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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 cabie(MR-

CTBLO5M) as a set. A connection example is shown below:

Servo amplifier

o Junétion terminal block
Cable clamp MR-TB20
{ABRSBAN-ESET)

CN1A ' ' al o
or .
CN1B Junction terminal

block cable B
(MR-CTBLOSM)

Ground the ]unctlon terminal block cable on the junction termmal block side walh the standard ac-
cessory cable clamp fitting (AERSBAN-ESET). For the use of the cable clamp flttmg refer to (3),
Sectlon 6-2-4.
" (2) Terminal Iabels _ _ :

The juncllon terminal block has three terminal block labels which indicate signal arrangement.
Out of these labels, use the one for MR-C. This label is for use in the position controi mode.
- When the parameter settings of I/O signals have been changed or the positioh control mode is
swnched to the speed or torque control mode, refer to (2) in Section 6 - 1 - 2 or {2) in Section 3 -

1-2 and apply the accessory signal seales to the Iabets

(3) :.Outl'ine. drawing

126 (4.96)
L 117 (4.61}

MITSUBISHI
MR- TB20 Jl

50 (1.97}
60 (2.36)

1 . —r 1
5 T N 2445 (0.18)

b

Terminal screw : M3.5

Applicable cable: Max. 2mm

(Crimping terminal width:
' 7.2mm {0.283in) max.)

) 46.2(1.82)

=
=
i

al
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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 personai com-
puter. '

(1) Specifications

Item B B L . Description
Communication signal |RS-232C standard '
Baudrate DOS/V system: 19200Chps
Batch display, high-speed display :
Menitor Graph display (rmmmum resalution changes accordmg to the processing speed of the personal
: computer} )
Alarm Alarm display, alarm hlstory "
D:agnosm DI/DO display, software number display, tuning data display
Pararheters - Data setting, list display, change list dispiay, detailed information display
Test operation Jog operation,. DO forced output (output signal forced outpul)
File operation Data read, storage, printing
Others Help display

Note: On some peréonal computers, setup software may not run properly.

(2) System configuration

1) Components
' To use setup softWare the followmg componems are reqwred |n addlllon to 1he senvo ampllfler

and servo motor. Make up a system in accordance with the msialiatlon gmde of each equ;pment

Model Bescription

Which contains a 80386 or more CPU and on which Windows 3.1-95 runs (80486 or more recom-
mended). Memory : 8MB or more, hard disk : 1MB or more, serial port used.

Personal computer

05 Windows 3.1-95
Display 840 x 400 oy more color or 16-tone monochrome display which can be used wﬂh Wlndows 3 1 95
Keyboard Which can be connected to the personal computer. =
Mouse Which can be used with Windows 3.1.95. Note that a serial mouse is not usad.
Printer Which can be used with Windows 3.1.95. '

When these cannot be used, refer to Section§—-1-2 anq__(al?;igate.
R&-232C option unit {MR-C-TO1

Communication cable

Note: Windows is the trade mark of Microsoft Corporation, U.S.A.

2) Configuration diagram

RS- 2300 Ser\fo amplifier

Option unit
Personal computer SR-C-TO

&

: CN3  CN2 '
TR ) CN3M R T
,::::::::z/ e :I ] : [:_ Servo motor |- |
CN3A M Tl ]
to RS-232C F oo
Connector- Communication cable

6-12
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L T

€-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 frorﬁ 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 encode_r' cable from CN2. Securely insert the two

- catches of the MR-C-TO01 into the sockets of the servo amplifier.

ol

.
e
A\ Vel

Install option unit after fixihg the servo amplifier on the control box. After

MEMO- _ : |
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)]

: .
2.5 (8.40) il
1 a
—- 1"":7:-— . \ SR
P '

Pl R T N L 1 g

— 17 ! gt
w o : g )
it f,,/—-*;u;:::gHHH i =
b i "f,'/"';—>‘_' T . 'tl <3 =

a0 LA : il 105 {4.18) 11 (0.04}
{1.67} i;' ; E




6. OPTIONS AND AUXILIARY EQUIPMENT = _ - _

6—1-6 DIN rail option (released socn) :

For ease of installation, use the DIN rail option (MR-DINGC1). when installing more than one servo am-
plifier on a wall. '

{1} Qutline drawing

Details not yet determined I e

(2) How to use the option
1) Installation to the servo amplifier

Screw the DIN rail option tight on the servo amplifier.
' : Screw M4 x 12

=

DIN rail option
MR-DINOA

~
Servo amplifier
Screw M4 x 12 " :
2) Fitting into the DIN rail ' . - 3) Removal from DIN rail
Hitch the upper catch in the DIN rail. Push the catch in ______-Aftef pulling the hook down,
until it clicks. SR . < pull the servo amplifier toward

~* yjou and lift it to remove.

| - S } 3 Lt o
(90)100063C0000000 00N1000C002000000

u : _ _[l“ Wall
[om m

N rail BIN rail

;- dd

ﬂ R D HH

00 N |66

2, Pull toward you. Haok
1. Pull down hook.
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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 '

' L ~ (Note 11 ere]mmzl Torque
Serve Amplifier ™53 T Uy, W Electromagnstic brake | (pound inch)
MR-C10A
MR-C20A 075 o
MR-C10A1 075 | (AWG1S) (Ngtfs?) 0.75 56
MR-C20A1 (AWG18) - - (AWG18) :

ToE ] (AWGTS)
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 amp]iﬁer is 30m or less. -
2. Twist the wires for connection of the regenerative brake optlon (P C).
6-2-2 No-fuse breakers - fuses - magnetlc contactors

oo |Mo-Fuse |~ -~ " Fuse 1 Magnetic Contactor
Servo Amplifier Breake'_r : _Class Current [A] | Voltage [V] A B i
MR-C10A INF3o ) 4 - ;
MR-C204 sa. | : _ .
MR-C10A1 YpeSA |- ks 10 AC250 | S-N18 | s-N21 | 8-N21
MR-C20A1 TANF30 | o
MR-C40A type 10A | Power factor improving reagtor
: . . = must be installad,
6 -2 -3  Power factor.improving reactors B 4
When connecting directly to a large capacity power transformer ] :
' 2 500
(500kVA or more, with wiring 10m or less), an excessive current & B A
. . : Z . c
will flow when the power is switched on, and may damage the g 50l
. . : . z
converter section. In such a case, install a power factor improv- 2

_ 0 10 20
ing reacter (FR-BAL) to suppress the current. ' (kAY] Wiring length {m)

Outline drawing and connection diagram of the power factor improving reactor

ARNY @
. =
. -
L s -
I D \F maunting screw . Servo amplifier
Terminal block
" Specification
number Power supply —0O &——O
=
Serial number [] g
T } | servo Modoel Dimensions [mm (in)] Weight.
Amplifier A | B c D E F (kg (Ib)]
MR-C10A '
136 | 84 | 120 | 120 | 45 2
MR-C204 FR-BAL-0.4K M4
MR.G10A1 {5.31)|(2.52)1(4.72)|(4.72)|(1.77 (4.4)
MR-C20A1 136 | 74 120 | 120 | &7 3
MR-caoa | R BALOTSK 6 a2 on 7). 7222 M | (6.6
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6-2-4 Relays
The following relays should be used with the interfaces:

Interface S Selection Eiainple

Relay used for switching signals on/off
Relay used especially for switching analog mput comm and To prevent defective contacls, use a relay for small signal

and digital input command {interface DI-1} - _ {twin contacts).
{EX.) OMRON : iype G2A MY

Relay used for digital output signals {interface DO-1) ?En:( a)ll c;:“llanyo\';nh pr\;DﬁYor 24VDC of 40mA or less

6-2-5 Surge absorbers _ .

When wiring the electromagnetic brake, always use a surge- absorber Use. the following surge ab-
sorber or equivalent. _

Insulate the wiring as shown in the diagram. . _

Maximum Rating . LT state |, - :
: Maximum " Capacity Vnaar:is':;r(:::‘t;g)e
Permissible Circuit ‘Surge - Energy Rated Power Limit Voltage | {(Referenica | - VimA
' Voltage immunity (- Immunity | . ~ value)
AC[Vm< | DC[V] [A] tote) IJ] W] _ [_A'}I vl Rl | vl
o AN o . 200
140 180 500/time 5 0.4 25 ' 1360 300 (198 to 242)

Note: 1 time = 8 . 20us
(Example) ERZ- C10DK221 (Matsushlta Electric make)
TNR- _126221K (Marcon Electronics make)
Outline drawing {mm (in)j (ERZ-C10DK221)

13.5 4,7 1.0 (0,19 £0.04}
[
oy
po
Fs :
— — Vinyl tube |
w i
g e
= -
=S L] £ )
o -5 Solderless terminal
40.8 (0.03) |} =3 e for M4 3cr?mf_
< = :
© ——
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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 serve 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_amp!ifier is chopped by high carrier frequencies, the servo amplifier

can be a source of noise, If peripheral devices malfunction due to hoises produced by the servo am-

plifier,

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

route of noise transmission.

1} General reduction techniques _
« Avoid laying power lines {input and output cables) and signal cables side by side or do not
bundle them together. Separate power lines from signal cables.
« Use shielded twisted-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).
2) Reduction techniques for external noises that cause the servo amplifier to malfunction
If there are noise sources (such as magnetic contactor, magnetic braké, 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.
‘s Attach data line filters to the signal cables __ ' o -
. Groun_d the shields of the encoder connecting wire and the control signal cables with cable
clamp fittings. | | B -
3) Techniques for noises radiated by the servo ampiifier 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 'amp'lifie_r main circuits (input and
outpu{ circuits), those which are induced él.eclromagnetically or Staticaliy by the signal cables
of the peripheral devices which are located close to the main circuit wires, and those which are
transmitted through the power supply cables. . '

:;ﬁf"?e':""’““d by the servo { Noises transmitted tn the air _Jl ' 2:::: ;ﬁ;:‘;;d“““" fromthe | Route 1)
Noise radiated from the powar sup- Route 2) -
ply cable

. e e e o T | -Fowe
——[ Magnetic induction noise - ],‘.Floules 45 and 5)
——[ Staﬁc Induction nois_e --]...Route 6) .
;‘ Moizes transmitted through l . Noise transmitied lﬁrough t.ha ..Route 7)
electric channels | pawer supply cable
P il R
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X
o
irim
WAL ]

e R RRRRED T pm e e s -
i ¥ |
! 17) 7Y
0 2,/ | |
il ) it g | SECEETE ¥
! ! H Sensor
. : : power
5 ; 1) supply
I L Servo R
! ! Tz amplifier _L f
Instru- Receiv = |
ment sceiver : 5
3) E
Servo motor /

Noise
Transmission Countermeasures
- Route
When measuring instruments, receivers, sensors, ete. which handle weak signals and may malfunction
due to noise and their signal cables are installed on a panel together with a servo amplifier o close to a
servo amplifier, such devices may malfunction due to noise transmlttad 1I1rough the air. The following
techniques are required.
{1} Provide maximum clearance between the devices which are Ilable to be influenced by noise and a
Servo amplliler
1)2) 3) (2} Provide maximum clearance between the signal cables which are Ilahle to be mfluenced by noise and
' the /O cables of the servo amplifier.
{3} Avoid laying the power lines (I/O cables of the servo amp!lfler) and signal cables slde by s:de or bun-
dling them together.
(4) Insert a line noise filter FR-BSFO01 to the e cables or a radio frequency noise fllter {FR-BIF} on the
“thput 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 togsther, magnetic induction
noise and static induction noise wilt be transmitted through the signal cables and malfunction may occur.
The following are required.
(1) Provide maximum clearance betweén the devices which are liable to be influenced: by noise and a
4) 5) 6) sarvo amplifier,
{2) Provide maximum c¢learance between the signal cables whlch are liable to be influericed by noise and
_ the I/O cables of the servo amplifier.
(3) Avaid faying the power lines (/O cables of the servo amplmer) and signal cables side by side of bun-
dling them together.
(4) Use shielded wires for signal and power cables or pu{ the oables in separate metal conduits.
|When the power supply of peripheral devices is connected to the power supply of the servo amplifier sys-
) tem, noises produced by the servo amplifier may be transmitted backward through the power supply cable
N and the devices may malfunction. The following techniques are required.
(1) Insert a radio frequency noiss filter (FR-BIF) on the power cables (/O cables) of lhe servo amplifier,
(2) Insert a line noise filter (FR-BSFO1) on the power cables of the serve amplifier.
When the cables of peripheral devices are connected to the servo amplifier to make a closed loop circuit,
B) 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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(1} Data line filter

Noise can be prevented by installing a data line filter onto encoder cable, etc.

Example

Data line filter: ZCAT3035-1330 [TDK make]

- ESD-SR-25 [Tokin make}

Impedance specifications (ZCAT3035-1330)

Impedance [Q] a9 £1 {1

10 to 100MHz

100 to S00MHz"

80

180

—1

34 4
{1.34 +0,04}

[Unit: mm (in)]

54.20.04 _
Loap for fixing the cabie band

—

The above impedance value includes

the impedance of the cable (measured A
vt Product Lot number
value) and isnot a guaranteed value. name _ :

(2) Surge suppressor

=l

#1311
0,5110.04})
4301 (118 £0.04)

Qutline drawing (ZCAT3085-1330)

_ The recommended surge suppressor for installation to an AC relay, AC valve, AC electromagnetic .

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

i
o 0 Q10 @
|—O OJ ;C}— Relay
Surge suppressor
o oO0—C_ 0 /1/

Surge suppressor

/—,I:}—

i

_.'
Surge supprassor

This distance should be
short (20cm (0.79 in) or less).

{Ex.) 972A-2003 504 11

{Matsuo Electric make ... 200VAC rating)

Outline Drawing [Unit: mm (in)]

Vz?tt: de € R Test Voltage
[v]g [nF1 [al v .
50 A T.C Blue
cross T-
200 o (1W) 1000 {1 to 5s)

1013
(0.38 0.1 g‘}_

200 (7.87)
or more

vinyl cord Red vinyl cord 18218
Vinyl sheath
' ’_L 5 (0.24)
=] 1
10'{0.39) 10 (0.29) {0.39
or less or less | £0.12}
L o4 (0.16)]

31,5 1
{1.24°30.04)

J»m
15 +1 (0.59 0,04}
4815 . 200{7.87
(1.8 +0.06) | or more
. U

Note that a diode should be installed to a DC relay, DC \{a!v'e

or the like. _
“Maximum voltage :

Maximum current :

Not less than 4 times the drive volt-
age of the relay or the like

Not less than twice the drive current
of the relay or the like

6-19
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(3} Cabile clamyp fitting (AERSBAN-LCISET)

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 plate as shown below. |

Install the eanth 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 clamp._ lf_ the cable is thin, clamp \... & _

several cables in a bunch.
The clamp comes as a set with the earth plate. = ' o
. o _ Clamp section diagra

+ Qutline drawing

Earth plate

2-45 {0.20) hole 17.5 (0.59)
Installation !

hole

B £0.3 (0.01)

6.(0.24)

3{0.12)

24 {,(0.940}

[

35{1.38) | C

7 (0.28)

L2 s

6
M4 screw* ™ ’

0.24) |22 (0.87)|

. 35(1.88)

4

11 (0.43

Yy

# SIS SSLS,

-]§_

- Cable clamp
(A, B) .

40 (1.57)

Shield outer cove

! q

Cable

r

m

.[Unit: rnm .(in}]

Cabte clamp

10 (0.39)

I_ L or less )

S=

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

2} *Screw hole for wiring to cabinet ground.

24°8°(0.940)

A B c Enclosed Fittings © Clamp K

100 | 86 30 , g0

AERSBAN-DSET (3.94) (3.39) (1.18) Clamp A : 2pes. A {276)
- 70 - 58 . 45

AERSBAN-ESET P - Clamp B : 1pe. B .77




6. OPTIONS AND AUXILIARY EQUIPMENT - o
(4) Line noise filter (FR-BSFO01)
This filter is sffective 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,.5MHz to 5MHz band.

" Connection Chart ' ' _Outline Drawing [Un.ll: mm (In)]

* Wind the wires connected to a three-phase current on equal|FR-BSF01"
number of times in the same direction, and connect the filter N 110 {4.33}
to tl'}ej powar supply side and ouiput side of the servo L 95 (3.74) |
amplifier. I
* The effect of the filter on the power supply side becoms '
higher as the number of winds becomes larger. The number of &
tums is generally four. On the output side, the number of|" .
turns must be four or less. _ 65 (2.56)
Note 1: Do not wind the grounding wire together with the three- ——
phase power wires. The filter effect will decrease, Use
special caution when a four-core cable is used. Use a|
separate wire for grounding. ) /
Note 2: If the wires are too thick to be wound, use two filters or
more and the number of tums should be as mentionad

above. . - | : 5

245 (0.20)

22 (0.87)

$33 (1.3)

)
L
om,

Exampie 1 NFB Ten Servo amplifier Example 2 _NFB. Servo amplifier
— | —————————— il | o .
Power L+  Power -~ 00
supply : supply
Lz ) . )
Line noise Line noise
filter 5 o _ filter

Two filters are used

(Number of turns: 4) (Total number of tums: 4)

(6) 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 untsed teri‘niﬁals’.

Connectien Chart y : Outline Drawl_ng [Unit: mm {in)]
-Make the connecli.ng cables as short as possible. : : . o
Grounding is:always raquired. _ White : Leakage current: 4mA
. i = hRed Blue Green :
e Serve amplifier - iy
NFB ¢ g +
. —a | © L1 e
Power ) a2 p -
supply o ' Le 29 (1.14)
5 (O.ZULhOIB
L 1 J: ¢
- =+|{2
ri HE : HHH
— 1L = : : 20(1.14) |7 (3-23%1:
Radio neise = ( 58 (2.28) N e
filter : 44 {1.73)
FR-BIF




6. OPTIONS AND AUXILIARY EQUIPMENT

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 rnotor which is run with a
commercial power supply _ _
Select a leakage current breaker as mentioned be_low, and grouhd'the servo amplifier, servo motor,
efc. securely. Make the input and 6utput cables as short as;po_s_sib_]:'g, _énd also ﬁjake___i_he grounding
wire as long as possible (about 30em(i1 .Bih)) tolminimiz'e‘leakag'e.f currents | |

- Selection

» Leakage current on the electric channel - L S
5.5mm? x 5m . 5.5mm® % 50m

from the leakage current breaker to the in- —
. = - ' ' Moise filter
put terminal of the servo amptifier: Ig1 [mA] - | NV [T
(Obtain from Fig. 6-1.) STH N | sewo
: ' . — . /. L3 | amplifier.
» Leakage current on the electric channel o j E T :

from the output terminal of the servo ampli- = = =

' g1 Ign Iga

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 FF!-BFF)
« Leakage current of the servo amplifier: |ga fmA] (2[mA]) | ' '
-« Leakage current of the servo motor: lgm [mA] {Obtain from Table 6-1 .)"

Rated sensitivity current 2 10°- {Ig1 + lgn + Iga + K - (192 + lgm } } [mA]
K: Gonstant COnsidering the harmonic contents ' :
{(varies according to the frequency characteristics of the leakage circuit breaker)
Models provided with countermeasures against harmomcs and surge: K=1
(equivalent to MITSUBISHI NV-SF or CF)

General models (equivalent to MITSUBISHI NV-CA, CS or S8) ©~ : K=3
e - . Tab!a 6-1 Leakage Current of Servo Table 6-2 Leakage Circuit Breaker
< 1. : I Motor (Igm) Selection Example
E 0 _ _ _ _ _
5o -
= ol | L1 | Rated Sensitivity
o L Servo Motor Servo Current of Leakage
1 ;
% 40 " (kW] Leakage Currgnt [mA] Amplifier Circuit Breake
3 AT | o ma
e 20 :
: 0.03 to 0.4 04 MR-C10A{1)
2 35558 1422 38 80 1580 - . MH_C‘SOA“) 15
. - Cable size fmm?] S _
Fig. -1 Leakage Current per 1km : - MR-C40A
{lg1, 1g2) when CV Cable .

1z Lald in a Metal Conduit



CHAPTER 7
MAINTENANCE AND INSPECTION

This chapter describes maintenance items.

INTRODUCTION CHAPTER 1
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7. MAINTENANCE AND INSPECTION

1. Before starting maintenance or inspection, switch power off and wait for more
than 10 mlnules Then, conflrm the voltage is zero WIth multl meter Other-

_ wise, you may get an electric shock.
/N WARNING

. Any person who is involved in maintenance and inspection shouid 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
NO_TICE : _insulation reslsiance)l

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

. {1) Check areas

It is recommended to make the following checks periodically;
1) Check for loose terminal block screws. Retighten any loose screws.

2) Check the servo motor bearings, brake section, etc. for. unusual noise.

3) Check 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 servo amplifier and servo motor have the following standard tives. Which will vary according

to the usage and environmental conditions. -

Replacement Parts ) "~ StandardLife | -~ " " ' Remarks
" |8erve amplifier 10 years Standard-lite is a referenca vatue.
.. -|without reduction gear 20,000 to 30,000 hours When the standard life is not.reached, change
Serve motor With reduction gear 20,000 hours the parts as soon as possible:if a fault is found.

' .".1) Servo amplifier : The charagteristics of the smoothin"g c.ap;p_i_l.pr will -d_et_g.ri_;.):réte because of
effects from the ripple current. The life of the capacitor will differ greatly ac-
cording to 'the'."am_b'ient temperature and usage 'condiﬁ_c’:_r@s. When operated
under normal environmental conditions, ‘the: .Ii_fe'-w'i_lli- be approximately 10

oL years. , : Lo ' |

2) S'é"'r.vdl motbr' : Under the. raled speed and rated Ioad the Ilfe of the bearmgs on the servo

o motor without reduction gear is 20,000 to 30,000 hours and that of the bear-
" ings on the servo motor with reduction gear is 20,000 hours. This will differ
on the operation conditions, but the servo rﬁotor should be replaced when

abnormal sound or vibration is found. Co |



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

MAINTENANCE AND INSPECTION

INTRODUCTION CHAPTER 1
OPERATION CHAPTER 2
WIRING CHAPTER 3
INSTALLATION CHAPTER 4
ADJUSTMENTS AND APPLICATION OPERATIONS |CHAPTER 5
OPTIONS AND AUXILIARY EQUIPMENT CHAPTER 6

CHAPTER 7

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

e When any alarm has occurred, eliminate its cause, ensure safety, then reset the
/A CAUTION . Hre satety -
alarm, and restart operation.
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 | 9 %P P

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 in-

stalled 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

Undervoliage

Power supply voltage dropped.
MR-CLIA : 165V or less
MR-CTOA1: 83V or less

1. Power supply voltage is low.

Review the power supply.

- |2. Powar switched on within 55

after it had switched off.

3. Instantaneous power fdilure
of 16ms or longer occurred.

4, Shortage of power supply ca-

pacity caused the power sup-

ply voltage to drop at start,
etc.

5. Faulty parts in the servo am-
plifier

Checking methed

If all connectors have been -

disconnected and power”

switched on, the alam’

{A10) occurs. '

Change the servo amplifier.

A12

Memory error 1

RAM/ROM memory errof

Faulty parts in the servo ampli-
fier .

Ald

Watchdog

CPUfparts error

AlS

Memory error 2 -

EEPROM error _

Checking method ——
If all connectors have been
disconnected and power
switched on, the alarm -
{any of A12, A14 and A15)
ooours. o

Change the setvo amplifier.

Al16

Motor combination

error

The combination of serve am-
plifier and servo motor js not
correct,

1. The 200W servo motor is
connected with the gervo am-
plifier MR-C10A(T).-

The 100W or less servo
motor is conhectsd with the
serve amplifier MR-C20A(1).

Use correct combination as
in Section 10-1,

2. Encader fault

Change the serve motor.




8. TROUBLESHOOTING - o
L.~ R

.Display

Peflnition

Cause

No. &

Alarm Name Action
A17 |Board error CPU/parts error Faulty parts in the serva' ampli- |Change the servo amplifier.
: fier
Checking method ——
If all connectors have been
disconnected and power
switched on, the alarm
{A17) oceurs.
A20 ° [Encoder emor’ A communication error oc- 1. Encoder connector discon-  [Cannect correctly,
B currad between the encoder nected. _
and servo amplifier, 2. Encoder cable fault {wire Repair or change the cable,
S : ) L breakage or short)
A30 |Regeneration error |Excessive regeneration 1. Wrong setting of parameter |Set correctly.

— Chacking m'etho'd

. High-duty operation or con-

tinucus regenerative opera-
tien.,”

Use the status display to
check the regenerative
lead factor.

1. Reduce the frequency of
positioning,

2. Use larger reganeratwe
brake option.

3. Reduce the load.

Regenerative transistor error

Regenerative transistor fauty.

Checking method

1} The ragenerative brake
option has overheated
abnormally.

2) The alarm occurs after
removal of the regenera-

tive brake option.

Change the servo amplifier.

. Electronic gear ratio is large

Excessive amplifier currents..

V and W of the servo ampli-
fier output.

. Ground fault occurred in

phases U, V and W of the
serve amplifier output,

A31 |QOverspeed ‘| Speed has exceeded the in- 1 Set correctly.
stantaneous pe rrruss:ble ' {parameters-No, 2, 3).
speed. - |2. S8mall acceleration/decelera- |Increase the acceleration/
tion time caused overshoot |deceleration time.
__to be large.
S 3. Encoder faulty, Change the servo motor.
A32 . |Overcurrent 1. Short cccurred in phases U, |Correct the wiring.

. Transistor (IPM} of the serve

arnpllfler faulty.

— Checking method ——
If all connectors have baen
disconnected and power
switched on, the alam

{A10) occurs.

Change the servo amplifier.

4, External noise caused the

overcurrent detection circuit |

o misoperate.

Eliminate noise
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exceeded.

Load factor 300%: 4s ormore |

Load factor 200%: 4s or more
Servo. motor |ocked 0.3s or
more

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.

Display! Alarm Name Definitlon Cause Action
A33 |Overvoltage Converter bus voltage ex- 1, Power supply voltage ex- Verify the power supply.
' ceeded 400V. ceaded the following value: : S
) MR-CLOA : 260V
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. (Whetithe [ different from the one
regenaratwe_. brake option is used with squipment
not used) . that generates distortion.
3. Broken regeneratwe brake "~ |[Change the regenerative
__wires. . ‘| brake option, . :
4. The lead of the regene ratlve 1. Change the lead.
brake option is broken or dis- [2. Connect correctly.
o connected, -
A35 |Command pulse - !Input command pulse ex- 1. Command pulse frequency |Reduce the command pulse
alarm ceeded 250kpps. exceeded 250kpps. frequency to 200kpps or
: less.
2. Noise affecting the Eliminate noise.
) command pulse.
. 13, Command unit faulty. Change the command unit.
A37 . |Paramster error Parameter setting is wrong. 1. Servo.amplifier fault calised [Change the servo amplifier.
: the parameter setting to be
rewritten. = . .
2. The samse signals have been |Set correctly.
mads valid for different pins
in parameters No. 20 or 21.
AS0 |Overload Overload protectlon is 1. Wrong connection of the Connect correctly.

2, Continuous output cu rrent of
the servo amplifier is ex-
ceeded.

nak

. Review operation pat-
tern.

" |2 Increase the serve motor

capacity.

3. Servo system is unstable
and hunting. -

1. Repeat accelerationlde-
celaration and execute
auto tuning. _

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

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

(Refer to Section 5 —1.)

Parameter | Adjustment | |
No. 26__[Decroase '
Ne.27 ilncrease
No. 29 {increase

4. Machine struck something. ~

1. Review operation pat-
tern. '
2. Provide limit switches.
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s e

Display Alarm Name Definition Cause Action
ASD 5. Enceder faulty. Change the servo motor.
Checking method
When the servo motor shaft
is rotated slowty in the
servo off state, the cumula-
tive feedback pulse value
should vary in propertion
to the angular value, If its
reading skips or returns at
any point, the encoder is
faulty.
A52 Excessive arror 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 torgue limit
ter No. 9) is too small, value,

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

capacity.

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

tern.
2. Provide limit switchses.

5. Wrong connection of the Connect correctly.
sarvo 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

This chapter provides the characteristics and data of the servo.

9 ~1 Overload Protection Characteristics

9 -2 lLosses Generated in the Serve Amplifier
9 — 3 Electromagnetic Brake Characteristics

9 — 4 Vibration Rank
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An electronic thermal relay is built in the servo amplifier to protect the servo motor a_nd_=_setvo_ampl-i-
a. HC-PQ033 10 13

Overload 1 alarm (A50) is displayed to indicate that overload bperation has been performed above
ously for several seconds because the machine struck something, for exampie. Use the equipment on

the slectronic thermal relay protection curve shown below or that the maxi_mu"m current flew contiru-

fier from overloads. The operation characteristics of the electronic thermal relay are shown below.” - -
If load is applied at a stop (during servo lock), 70% of the rated torq.u_e must not be exceeded,

the teft-hand side area of the continuous or broken line in the g_l_'apih_.

9 —1 Overload Protection Characteristics

9. CHARACTERISTICS

o . —

C —

- 1000
100

[s] swy Sunesedo Is] e e n..._._um._ ado

b. HC-PQ23

2590

200

. 100
Fig. 9-1 Electronic Thermal Relay Protection Characteristics

Load tactor [%)

- 300
320

200

Load factor [%]

100




9. CHARACTERISTICS

9 -2 Losses Generated in the Servo Amplifier

&) 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 geherated heat will be a value between the rated ouiput and zero torque accord-
ing to the duty used. The servo motor's nominal output will decrease when the servo motor is not
used at maximbm speed. The power capacity is lower than the values given below. However, the
servo ampllfler s generated heat will not change.

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

: Servo Amplifier-Generated Heat Area Haqulrad_ for Heat
Powaer Supply Dissipation
Servo Amplifier | Servo Motor . - -
: Capacity [kVA] | At Rated At Zero Torque [m?] (2]
_ Output [W] [W] _ o .
MR-C10A HC-PQO33 01 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 08 . | 8.4

Note: 1. Sufficient heat-related capacity (kVA) values are indicated in Table 9-1 for the power supply. However, peak
power that is 2 to 2.5 times higher than the rated will be required during the serve motor acceleration. Therefare,

. select a power supply which shows minimum voltage fluctuation so that the voltage range 170V to 253V for the
‘DOOV class or 85V to 128V for the 100V class can be attained at the servo amplifier terminals. The necessary
power facility capacity will change according o the impedance.

. Refer to the above far the current capacity of the power supply.

. When using multi-axes, add the power capacity per axis.

. The heat generaled during regeneration is not included in the servo amplaf:er’s generated heat amount. Usa Equa-
tion {6-1) in Section 6 = 1 — 1 to calculate the heat generated by the regenerative brake option.

B
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U
'(2) Heat dissipation area for enclosed servo amplifier
An enciosure for the servo amplifier should be designed to operate in an ambient temperature of
-40°C (104°F) and allow no more than a temperature riée of +10°C (50°F). (With a about 5°C
(41°F) safety margin, the system should operate within a maximum 50°C (122°F} limit.) The nec-
essary enclosure heat dissipation area can be calculated by the following equation:

A= m ............... (9-1y - (Outsfdi?)
where, A: Heat dissipation area |m? ' e T (Inside)
P: Loss generated in the control box [W)] S b Temperature

AT: Difference between inlemal and ambient
temperatures [°C] '

K: Heatdlssmatlon coefﬁmenl [5 to 6] ; // —= \ :
' : ' ' Air fl
The heat dissipation area calculated in equation (9-1) = e I low

should be calculated so that P is the sum of all Fig: 9'2 Distribution of Temperature in-

. . . . . Enclosure _
‘OSSQS generated “[I'I 1h_e enclosqre' For the heat gen- ‘When ait is !Iown along the cuter wall of the enclo-

erated amount of the servo amplifier, refer to Table SUre: sffective heat exchange will be passible, be-
B cause the tsfmperature slope inside and outslde the

9-1. : ' _ ' enclosure will be large,

"A" indicates the effective area for heat dissipation, but if the e_m’:_:lqs_u_r_e is directly installed on an
insulated wall, that extra amount must be added to the e'n'c_losure% surface area.

The required heat dissipation area will differ according to the conditions in the eh’closure.- If the
convection in the enclosure is poor and the heat builds up, effective heat dissibation 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

A\ CAUTION The electromagnetic brake is designed to hold-a‘load. Do not use it for braking.

An electromagnetic 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 charactenstlcs of the electromagnetlc brake are shown in the table below,

(1) Characteristics '

Table 9-2 Electromagnetic Brake Characteristics

tom Servomolor | Hc.pgosd | HC-PGOS3B | HC-PG13B | HC-PQ29B | HC-PQA3B
Type . Spring-loaded safety brake
Rated voltage {Note 1} 24VDC
Rated current at 20°C [A] 0.26 ' 0.33
Excitation coil resistapce at 20°C [0 o1 73
Capacity [W] 6.3 7.9
CN current [A] 0.18 0.18
OFF current [A] 0.06 0.1
Static friction torque {N:m] 0.82 1.8
[kgf-cmn] 3.3 13.3
Inertia (Note 2) ﬁﬂz'cmz] > 31610 :' 4.0x 107
GD7[kgs-cm?] 1.24 610 0.18
Release delay time [S] {Note 3) 0.03 0.03
Braking delay time |AC off 0.08 0.10
[S] (Note 3) DC off 0.01 0.02
Per [N-mi 5.6 . 22
Permissible braking braking {gflz;ﬂ] 7597;6 3212147.56
work ] [N-m] 56 220
Perhour [ryaf.cm] 571 2245
foz-in] 7936 31176
Brake looseness at motor shaft [degrees] 0.18t0 2.5 0.12 to 1.2
Frequency [times} 20000 20000
Brake life (Note 4) | work par (LM 4 15
braking Tkgf-cm] 41 153
[oz-in] 567 2126

Nota: 1.

the machine, etc., use a separale 24VDC power and apen the brake electrically.

[N ]

. This value is added to the inertia of the servo motor without a brake
. The value for initial suction gap at 20°C. :
. The brake gap will increase due to wear of the brake lining. The brake gap cannot ba adjusted. Tharefore, it is as-

sumed that the brake life will expire when adjustment is required.

-l &

A manual releasing mechanism is not installed. When the servo moter shaft is required to turn for core alignment of

. The interface power in the servo amplifier's {VDD: +24V) cannot be used. Always use a separate power source,
. A leakage magnetic flux wiil occur at the shaft end of the serve motor with electromagnetic brake.
. Though the brake lining may rattile during low-speed operation, 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. o
Examples of connection of the brake power supply are shown in Fig. 8-3 (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 ins_talled on the brake terminal. For the selection of the surge absorber,

. refer to Section 6 -2 - 3. -

28VAC ' 5
RF o e
100VAC or SWItch L 100VAC or & R
200VAC = : 18 | 200vACc :3- : 5
- i ale - Switch g
'S ®
H = T c.
1218 : VAR g
il B o B
: : (@) - : T ) i

T  :Transformer
. RF :Rectifier =
VAR :Surge absorber

24VDC

i |

Electromagnetic brake

{c)

o Fig. 9-3 Connection Examples o
(3) Coaslmg dlstance . L

Durlng an emergency stop the servo motor will decelerate to a _stop in the following paitern

Here, the maximum coasting distance (during fast feed), Lmax, wm:_'__ e the area shown with the di-
agonal I|ne in the figure, and can be calculated with the followmg equatlon The effect of the Ioad -
torque is greater near the stopping area. When the load torque is large, the servo motor will stop

faster than the value obtained in the e’qu_ati'on.

Emergency stop

Brake current

Machine spead - ~

4

Vo

Fig. 9-4 Coasting Dlstance durlng Emergency Stop

8-6
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Here,

Lmax :
: Machine’s fa
. Delay time of control section

: 'Braking delay time of brake (*)
: Braking fime

Vo
14
1o
fa

Vo ot
Lmax= 50" {1+t + 2)

Maximum coasting distance

st feed speed

(We+dm) - No

*T9.56x 10 (TL+ 0.8Tp)

. load inertia converted into equivalent value on servo motor shaft
: Servo motor
: Servo motor
: Load torque converted into equivalent value on servo motor shaft
: Brake static friction torque (*)

inertia
speed during fast feed

[mm]
fmm/min]
{s]

[s]

[s]

[kg-cm?]
[kg-cm?]
[r/min]
[N-m]
[N-m]

*:t2 and TB 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

e

Top

7

|

Bolt_om

Measuring position

7.

Z

Servo Motor Vibration Measuring Condition
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CHAPTER 10
SPECIFICATIONS

This chapter gives the specifications of the servo.

10 — 1 Standard Specifications
10— 2 Torque Characteristics
10 — 3 Outline Drawings

10-3~1 Servo amplifiers

10 -3—-2 Servo motors

10 -3 -3 Servo motors (in inches)
10 — 4 Servo Motor with Reduction Gear
10 — 5 Servo Motor with Special Shaft
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10. SPECIFICATIONS
_m
10 - 1 Standard Specifications

These specifications also apply to the EN and UL/C-UL Standard- compllant models

(1) Servo amplifier

Satvo amplifier .
ltem MR-C10A MR-C20A . HH-MO& ) MRA-C10A1 MFI»C!DM
Voltage/regquenay Single-phase 200 to 230VAC 50/60Hz ) Single-phase 100 o 120VAC 50/60Hz
f;:::r;)upply Permissible voltage Hugtuation Single-phase 170 to 253VAC _Singla-phase 85 to 126VAC
Permissible trequency 1t i ) ‘Within £6% - - : '
Coniral melhod Sing-wave PWM control,-current controlled sysiem
Control mode Fulse train input pesition control
Contro| theory Made! adaptive control R
Auta tuning . Real-time aulo tuning
: Overcurrent protection, moiﬂr aombination fault evsrioad shut off (elactronlo thermal relay),
Protectiva functions cvervaltage protection, det alarm protacti ative nlarm protection, uhderveltape/
. instantaneous powar failure prelection, cverspaed prob K va emor profecti
Max, Input pulse frequency 200kpps
. Positloning feedback pulses 4000 puliefrai sarvo motor fevilution
Position contrel [70 | and pulse mutiplication Elect A, B: 110 999 pulses 1/50 < /B <20
speciticalions ommand p Betranic geaar 0 pulses < <
Positioning completion width setling Oto 959 pu!ses
Excessive srror +50K pulses i
{ntarface power supply 24VDC or VDC power supplied from ocutside
Communication Required option RS-232¢C option unit (MR-C-T01}, communication cable, setup softwars
with persenal
com:uter Funotions ) Status display, diagnostic display, alarm display, p #etting, operalion waveform monitor
Structure Opan
Enviranment conditions Fwsfer o Seclion 4 =1 {1).
0.6 1.0 0.6
Weight b -
[t] 1.32 2,20 1.32

(2) Servo motor

wr HC-PQ series
ftem 033 053 | 13 23 4
Corresponding serve ahplifier modsi MR-C104 {1) ME-C20A (1) MR-C40A
Rated cutput[w] 30 &0 100. 200 400
Continuous [N-rr1] 0.085 : 0.186 0.32 0.54 1.27
characteristic ”
(Note 2). . Ratad torgue [kaf-cm] . .97 . 1.62 a.25. 6.5 - 13.0
[ez-in] 13.45 22.66 ©o4sgz, . 90.83 184.1
. [N-m) 0.38 0.64. h2s | 192 . 242
Max. torque (Nota 2) | et ‘3.88 6.48 B f . 195 © 299
o [o2-in] 53.84 20.83 194,26 | 271.89 - 414
_Rated speed[t/min]. - : 3000 - - : )
KMax. speed[r/min] 4500
Instantaneous permissible speed(r/min] . 5400 o o 5175
Power rate at continuous rated lorque[kwis) B.45 13.47 - 4802 116.55
A J [kg-cm?] 0.014 0.019 0.089 0.145
: :‘::;"i:“{‘”‘:te n 180 Ikgtem) _oost ' 0.074 035 _ 0.57
1 ) WKE o [oz.in?) - ) 0.077 . 0104 EL 0.793
Aecommended load inertia to sarvo motor shaft nertia . - 30 or less times- {No{e B) )
|, Ratad output currant [4] P . 0.85 0.85 . 0.85 | . 1.5 2.8
Max. ottput current [A] 7 &D 5.0 5.0 60 6.44
Regenerative Without oplion ) . A A . {Not= 4-1} | . .- {Note 4-2) (Mote 4-3)
:’t:;"e:fdmul‘:] MR-RBO13 {10W) A A 4860 1400 " 800
{Note 4) MR:RBO33 (30w} . A ’ A A 43200 ’ 2400
Power facility capacity [kVA] ’ 0.4 0.2 0.3 . T T 0.9
Spesdiposition delector . . Enooder {resolution 4000 [Pulsefrev])
Ascessorias - . ) . Encodet, {serial communicalion syslem} -
‘Stryeturé Toial?y snclosed, natural air cooling (peotection degras: IPM— (Mote 8)}
Envirgninantal aondition {Note 1} N e : . Fefar to Section 4 -2 () .
o kg 1 002 0.87 050 0 | . 096 . 142
Weight (Note 7) {Ib] B SR 4 | 0.82 1.1 NIRRT 3.13
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‘Note:

1. Special specifications will be required for the servo motor used in a site where it is exposed

to oil or rain.

. The output torque and rated speed are not guaranteed during a power voltage drop.
. The power facility capacity will differ according to the impedance.

. The regenerative brake duty is the permissible duty ap_p’lied when the servo motor under no

load is decelerated 1o a stop from the rated speed. For those marked A, there are no limits

to the regenerative duty if the effective torqué is not more thén the fat_ed torque. |

Wheh-a Ibad is applie.d, the value is 1/(m+1) of the value in the table. (m = load inertia/mo-

tor inertia) If.the speed exceeds the rated speed, the permissibie number of times is in in-

verse proportion to the square of (running speed/rated speed). When the running speed fre-

quently varies or when the regeneration state is constantly established as in verticali motion

applications, calculate the amount of regenerative heat gerieraied during the opération $0

that the amount of heat generated will not be larger lha'n"l_h'e‘ permissibie value.

4-1 When the load inertia is SO times or less, there is no !ifn_i_t_to.the rege:ner'ative brake duty
if the effective ldrque is not more than the rated torque. "

4-2 When the load inertia is 10 times or less, there is no. limit to the regeneratwe brake duty
if the effective torque is not more than the rated torque. _

4:3 When the load inertia is 1 times or less, there is no limit to the regenerative brake duty

if the effective torque is not more than the rated torque.

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

6. For the servo motor with reduction gear, the ratio is 300% of the rated torgue on the servo

motor shaft

7. For the serve motors with reduction gear and with eiectromagnetlc brake, refer to the

oulllne drawings.

8. Except-the shaft through area and connector.

10-3
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10 - 2 Torque Characteristics

When the load is applied during a stop of the serve motor, use the servo motar
NOTICE

at 70% of the rated torque.
MEMO- The short-time operation area of the serve motor with reduction gear is as
RANDUM indicated by the broken line.

10-2 -1 Standard

[HC-PQO33] [HC-PQO53]
44 04

84 0.8

o
1

0.6 B
ri-time operation area] b
b

Torque [kgf - cm]
[~

Torqua [N - m)]
Torque [kgf - cm]
T
Torque [N - mj
(=]

E-Y

L]
i
o
hy

Gus operation area

] _ i - I
1500 3000 4500 e 0 1500 3000 4500
Speed [r/min] Speed [rfmin]
HC-PQ13
( ! [HC-PQ23)
159 15 204 28
124 1.2 S
hort-time
— . operation area = B Y 3
_5 1€ 09 § |F o Snorttime
=, z = 3 operation area Ll
Z g 2 10- 3 1.0 i
L] =] o = R )
2 6206 s |z 2
s a =2 ] i 2
2 |F e |~ :
3] 03 ¥
E s Dperation area -
Conlinupus operation area B
o v} . [ = . ) i o fi] . "
1500 ETDOD 4500 1500 3000 4500
Speed [rfmin)] Speed [rimin]
(HC-PQ43]
407 40
. 30 30
E T Shortime
- - peration area
2 0% 20
g 37
. |
1094 10 ™ i
Continucus operalion are:
0= ¢ 1500 3000 4500
Speed [r/min]
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10 -2 -2 Low acoustic noise mode (carrier frequency 9.0kHz)

[HC-PQO33)
4~ 04

Torque Tkgf - cm]
Torque [N - m}

[HC-PQ13)

Continuous operatioh area

500 3000 4500
Speed [rimin]

154 15

124 1.2

o
w

Torque [kgf - cm)
Torque [N - m]
2
[+

" Short
A

tims.

IR
L

o

[5]

Continuous operalion area

[HC-PQ43]
40, 40

1500 3000 4500
Speed [r/min]

04 30e

Torque [kaf - cm]
8
L
Torqua [N - m]
=]
[=]

10 4

o

Short-fime
operation area

ralion area

3000 4500
Speed [r/min]
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[HC-PQO53]
B, 08

Torque [kgf - crm)
T
Torque [N - m]

[+
'l
[=]
ha

1500 3000 4500
Speed [rimin]

[HC-PQ23]
04 20

15] 15
5§ |IF
o i
£1piF10
[ 4] =
2 |z
E 2

e A
Short-tima
operation are.

<]
1

=
th

Cortinugus gperation araa

1500 3000 4500
Speed [r/min]
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10 - 3 Outline Drawings
10 -3 -1 Servo amplifiers
MR-C10A(1), MR-C20A(1)

[Ul'l[l:. mm(in)]

o
o
S
uwy
3
LA
(=3
-3
45 Instalation hole . 40157 95 (3.74) 100 (3.84)
g 5{0.20) - . 5 (0.20) '
s T
1]

1

[
n—klo

TE1 | @— A

e E Q000000000000
Al

MODE ) i
HR-CoAD

120 (4.72)
=] 2]
||
@
130 {5.12)
[

& (= S e I o
U]ﬂ, | iien ua ]
el ) |77 e wllmoosonsonn
g R A i e T e
,_z, 5 (0.20) § { ' ! o
- ‘ s
Ny

80 (3.15)
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. _________________________________________________________________|

MR-C40A

© [Unit: mm(in))

95 (3.74) i 404 (4,09)

$6 Instalation hole

g \;(0-1?3? {2:35(?.57) : 5 (0.20) : :
BZIESEN ] LQ_I 0000000880001
. . e |
g unn:m E
.g 2 (I
s P Ol
R | < V. !;tﬁﬂﬂmﬂﬂﬁﬂﬁ
g 6 {0.236 ghr {” !- 1 —!
St g
N
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10. S

PECIFICATIONS

MR-C10A(1}-UE, MR-C20A(1)-UE

90 (3.54)

9.8 {0.87)

85 (3.74)

40 (1.57) Screw size: M4
45 Instalation hote | ) /
g "N 5 (0,20
s R
w e o
HESTS =
TE1
—_ ~f &
o B )
= dgl 2
& =3 B
- | wene o
LI L |
pgkr
. ) [ﬂ]
a e a0
s 2 l
- ¢ =l
g 5 (0.20) g
w ]
uw

e e

[Unk: mrmn{in))
100 {3.94) e
5 {0.20)
__|
1l E“ 0000000000000
Tl
S
0 - |
s ooy Ul [I[][i[ll]ﬂ[iﬂﬂl]l]l]ﬂ -
T
Bﬁ .:j__}_. g, :
—"_""/ I'/‘.
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10. SPECIFICATIONS

MR-C40A-UE

8.3

[Unit: mm]

104

60 (95)
46 Instalation hole 4 40 5
G ©
M| TR | |
. _
o 1]
N bl
A i
: . 1
A { o ]
P pr
e O
1] / .
ﬁ . '/ 5 .. .

ik

i

E{HHHUUUUUUUUUHHUU

{80}
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10. SPECIFICATIONS

10-3 -2 Servo motors
(1) Standard _
| HC-PQ033 to HC-PQ13 |

L ' 25 040
30 . . 5| 25

28

L) /)
i
48h6
i
1
430h7

(AR OR

l\ Power cable 4-AWG19 0.3m

fi] [zs2
= ot
. : . {(With insulation sleeved,
. Encoder cable 0.9m  oynd soldarless tarminat
With conneator 1.25-4)
1721969-2 Red ! U phase
{AMP makea) White 1V phase
: Elack * W phage
Greenf : Earth
yellow spiral
. [Unit: mm]
Vartable -~ Inertia | welgnt
Madal Dimenelon b | J{x10"*kg.m?} § _[kg]
HC-PQO33 - 85.5 0,014 0,32 -
HC-PQ053 71.5, -~ 0.019 0.37
HC-PQ13 - BB.5 0.03 0.50
HG-PQO3I-UE |- 735 0.014 0.36
HC-POOS3-UE - 785 0.019 0.4
HC-PQ13-UE 84.6 - 0.03 0,53
| HC-PQ23 - HC-PQ43 |
' L 30 _ DOso
30 7|3 4458 | e
A : " : . s
o .
e . ) -
" =
~ -
= B
g 4] T
- AN,
- 3 . N .
£ - | et «
[T] |2s.2 E@g
=/ Power cable 4-AWG 19 0.3m
’ (With insutation slesved, round
’ sotderless terminal 1.25--4)
Erigoder sabla 0.3m Red : U phase
With connecter 1721609 White =¥ phase
) {AMP make) Biack :W phaze
Greer/  :Earth
yellow spiral [Unit' mim
Varlabls Inartia Weight
Moded Dimenslon L] J(x10-%kg.m?} | _[kg]
HC-PQ23 89 0088 0.96
HC-PO43 114 -0.143 1.45
HC-PQ23-UE 98 0.088 .99
HC-PQ43-UE . 133 0443 1.48
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10. SPECIFICATIONS

(2) With electromagnetic brake
| HC-PQ033B to HC-PQ13B |

|
" p30K7

28
$3N6

Power cable 4-AWG19 0.2m
{With insuiation sleeved,

Elsciromagnetic brake cahle

25.2 ‘round solderless terminal
2-0.9% 0.5m : 1.26-4}
{With teont-insulated, round Red : U phass
solderless terminal 1.25-4) Whits 1V phase
Encoder cable 0.8m Black -1 W phase
With connectar 172169-9 Gresn/ :Earth
(AMP maks) yollow spiral
{Unit: mm
.| Brake Stalfe
Madel Dimension L | - Friction | 1?‘:: o] "o
TorquelN-mj | *** "’} [kg]
HC-PQ0338 93,5 ) (.32 0.017 Q.63
HC-PQOE3B 99.5 0.32 0.022 .68
HC-PO13B 114.5 (.32 0.032 0.83
HC-FQ033B-UE 101.5 0.32 0,017 0.89
HC-PQD53B-UE 107.5- 032" 0,022 0.72
HC-PO13B-UE . J22.5 0.32 0,092 .88
[(HC-PQ23B - HC-PQ43B |
- . L 20 D060
7 a 2-95.8 bg/ﬁ""
3}
7 %‘Q
_ 2T % L )
- - \d )
> - ‘ - M o
D'_I Powsr cable 4-AWG19 0.3m
o (With insulation slesved,
= 25,2 — Electromegnetic brake cable round sclderless terminal 1.25-4}
2-0.3% 0.3m i Hed : U phase
(With 1'rom-l!mu!_aut:lcl.i round White + ¥ phase
solderlass tarmin 25-4) Black ! W phass
E der cables 0.2m Greand : Eanth
With connector 172169-9 yellow spiral
(AMP make) fUnit: mm
Brake Statlc
Modet - | Vaniable A Tepgon || theR Welght
- | Torque[n.mp{ *0<197ka M| k9
HC-PQ23B 121 1.2 0.136 1.8
HC-PG43B 148 1.3 0.19% 2.4
HG-PQ23B-UE 130 1.3 0.138 1.63
HC-PO43B-UE . 155 1.3 0.181 213
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1

0. SPECIFICATIONS

(3) With reduction geér for general industrial machine

| HC-PQO053(B)G1 |

Far reiréi-u rotation cnmnd .
—— e, Holation

. - direction
: For forward rotation command
LL 605 %0 fotation
H 5 25 ass
30 8
2
Clag
| .
o & o
ST =
[ HE
. 1 %
k\' ! Q -] - o ’ H
E g i ] . |
T
| 252 S
L.! Power cabls 4-0.5°0.am
. fWith insulation slesved, round
. soidariess termingl 1.25-4)
Enceder pable 0.3m Red : U phase
With connegtor 172169-3 - © White : ¥ phase
: [AMF make) Black : W phase
Gireenf : Earth
vellow spiral
[Unit: mm
Mee7) | Reduction Gear (Nots 1} Note 1} yartahla Dimension (Note 1
Model
o | Reduction Ralio Model Inartia J{x$0 *kg.m?} LL H Weight [kg]
HC-PQO53 0.055 15,5 1.4
(BYG1 (-UE) s Kes05 {0.058) (143.5) 478 0.9
HC-PQOS3 Q.077 24 1.8
{B)G1{-UE) 2 K6512 (0.060) {162) 64.5 (2.1)
HC-PQOS3 0,059 134 1.8
(B)G1{-UE) G k8520 {0.062) {162) 8.5 (2.1
Note: 1. Valug in parentheses is for the servo motor with slectromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4,
| HC-PQ13(B)G1 |
LL 80.5 . EISS e 4_¢7 )
_ H 5 25 / _
a0 .§. A5 .
D40
| 1 ) I B .
Q -
- - —"1"21 »
- = -
) " 1=l3
Q) [} & ?

[ [ 252

\\Fower cable 4-0.62 0.9m

Encader cable 0.2m

(With insulation sieeved,'wund

soiderlsss terminal 1.25-4}

Red : U phasa
With connestor 172169-5 Whita  :V phase
(AMP maka] Blagk W phase
Grasn/ : Earth
- yallow-spiral
[Unit: mm
‘Model {Nate 2) | Reduction Gear More 1) {Hote 1} yyap(able Dimenslon {Hots 1]
Reductlon Ratio Madel Inertla J{x10"*kg.m®} Ly H Welght {kg]
HC-PQ 13 0.086 130.5 15
7.
(B)Q1(-VE) v  Kesos (0.089) {158.5) 4.5 (1.9)
JHc-Pata 0.088 149 1.8
(B)G1{-UE} ez KE512 (0.091) (77 4.5 2
HE-PQ13. . 0.07 149 1.9
1isiatiug; /20 Kes20 {0.573) S (1Th 64.5 2.3)

Nete: 1. Value in parentheses is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.
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10. SPECIFICATIONS

| HC-PQ23(B)G1 |

Far raversa rotaticn cemmand
——

Aotation
w 74. For forward rotation command direction
. o
H g a5 Oso
4-48
30 10 45 —
5360 ||
|'
TR ' |
‘F 2l:
w| e
o -]
. E AR
T sl & |
. % H— |
. - T .
M 25.2 o
Power cable 4-AWGI0 0.3m
{With insulation steeved, round
Enesder cabls 0.3m solderless terminai 1.25-4)
With connector 172169-2 Red : U phase
{AMP make) While 1V phase
Black + W phase
Qreens : Eatth
yellow spiral .
[Unit: mm
Model (New 2} | Reductlon Gear {How 1} (Netv 1) yariable Dimensien [Hotw 1}
' Reduction Ratio Modés tertla Jix107'kg-m*} T H Welght [kg]
HC-PQ23 - L 0.248 1425 3.3
{BYa1{-UE) s k9005 {0.289) (174.5) 56 (3.9}
HC-PO23 - - . 0298 . g2 2.9
(B} -UE) 12 ko012 {0.333). (194) 4 (4.5}
HG-PQ23 . - 0.268 - 162 2.9
{B}G1 -UE} 120 Kao20 {0.306) (194) 74 {4.5)

Note: 1. Value in parenthesss is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.

| HC-PQ43(B)G1 |

LL 74
7 : 35
10
—_‘—
L
.
j & ~
Foodbime— R 0 N, O % 9 EEPIO IpPE Z| 5
i ’ 41 3
!
e

Power cable 4-AWG18 0.3m
nocoder cable 0.3m {With insulation sleeved, round
With Connactor 172169-8  sclderlass terminal 1.25-4}

(AMP make) Red : U phase
White 1V phase
Black + W phasae
Graan/ : Earth
yallow spiral
. [Unit: mm
Madsl Mate 2 | Anduction Gear - {Hote 1) MNote ) ypriable Di i (Hotw 1)
Reduction Ratio Model Inartia J{x10-*kg-m?) L1 welght [kg]
HC-PQ43 0.296 168 Y
{B)G1{-UE) 15 ko005 (0.344) {200} i4.4)
HC-PQ43 0.34 187 4.4
(BYG1{-UE] 12 ka012 (0.388) (219) (5.0

Note: 1. Value in parentheses is for the sarvo motor with etectromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to Section 10-4.
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10. SPECIFICATIONS

. LL 80 - 449

: 10 . '

Meotor name plate " 50

{Qpposite side) [ r-—--—-—‘-

\ -y |
. kY H -
\\ H ‘ Y
H ‘F": ° 2 - t"l o 2
—_— - - f k=L [0
L] ' N I e bt
. =1
v\Puwer cable 4-AWG18 0,8m

{With insulation siesved, round i

soldertess terminal 1,25-4)

Encoder cable D.3m Red 1 U phase
With connector 172169-9  White 1V phase
{AMP make) Black : W phase.
. Green/ * Earth
yellow spiral
[Unit; mm
Madel New 3) | Reduetlon Gear tHow1} {Nots 1) ygyiable Dimenslon [Nore 1}
Aeduction Rallo Model Inertia Jo1 0~ *kg-m [ Welght (ka)
HC-PO43 . 0.663 - i -4
(Brai(UE) 1720 K10020 0708 ) o)

Note: 1. Value in parentheses is for the servo motor with electromagnetic brake.

10-14
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10. SPECIFICATIONS

(4)' With reduction gear for precision operation
[ HC-PQO53(B)G2 |

Eor reveras rotalion command Rotation

For forward rotation gommand direction
L,

b4
. &
' VVW*:
-

@0
o™ -
—
!.i_! 252 \ Power cable 4-AWG1% 0.3m : ’ ’
ith insulation slseved, tound selderless termmal 1.25-4) M4 scrow, depth 8
w Read : L) phase
a .
Encodst cable §.3m White ©  : ¥ phase .
With connector 1721659 Black W phase
o [AMP make] Green/ : Eanh
yellow spiral (Uni .
' . nit: mm
(haie 1y | Heductlan Gear {Note} iNotel yazlghle Dimension {Note)
Modal
Reductlon Ralio N_|o_del Inertia J(x1 u"kg m W H _\'Jelght L]}

HC-PQO53 s BK1-058 0.087 119.5 18 1.4

{B1a2{-UE] . -ASMEKA . {0,07) {147.5} : 11.7)

HC-POO053 18 EK1-0RE - 0.08 ' 135.5 64 1.7

(B}G2{-UE} . -ASMEKA . (0.063) % 2.0}

HC-FL053 oo BKi-208 | 0.06¢ 1366 a4 1.8

(B)G2(-LE) - -ASMEKA, . - {0,072y . {163.5} N . (2.13

HC-PQOo53 1720 ’ BK1-29B . 0057 135.5 : 84 EY:}

{81G2(-UE} -ASMEKA, - {008} | {163.5) - {2.1)

Note: Value in parentheses is for thé sérvo motor with aléétfoma'gnétic braks.
[ HC-PQ13(B)G2 | . cor roverse rotation command

—_— i
For forward rotation oommand direction
A

-

LL : LA -

x
=]

QL 4-45.8

= b

[
. LB
)

28

7N

| 262 ‘K Power cable 4 AWG1% 0,3m

=
{With insulation sleeved, round solderless terminal 1.26-4)
. ) Aed. - 1'U phase
Encoder cabls 0.3m ’ ’ Wh'lta 1V phase -
With cannector 72168-8 Black 1 W phase
{AMP make} Greany  : Earth

:P acraw, depth A

yellow spirai

__ [Unit: mm]
woos | Rocton | Rodueten | g™ T

E Jx107'kg-m¥) | LA [ LB | L | LD | LG | kL H|ltRlads | P AL ght kgl
'("Bﬁ;;iﬁa : B s {g:g;g) | o [estr| o5 [ 70 |6 {:2;:‘;:) as | ss | 256 [1enef ma | 8 G:g,
'{"B“;GPZ?LQE) 1w _%'&'EQK% . {g;g;ﬁ) g0 josnz] o5 | 70 | @ _ '{}"’;g:i)- 64 _f ss | 26 |1enel ma | 8 (;:g)
rgc;—aé?-ﬁéi B '3':;";?3 (g::ﬁ) 100 [son7 | 415 |- 85 0 ) [:ﬁg) _-:}"o 76 | a5 [20ns| ms | 10 (322,
H!Bczapz?-ﬁsg. ' 1728 %ﬂ;éﬁ . {g.gggj 100 {aon7 | 115] 85 f-10 {:gi:) 70 | 75 | a5 Jaone| ws | 10 {:::)

Note: Value in parentheses is for the serve motor with electromagnetic brake
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10. SPECIFICATIONS

| HC-PQ23(B)G2 |
. mt'. .-"_"_ ‘Z
For _ i dal ota:"izn
. For forward rotation command <%0
LL LR L :
: H ) g o ju[X]
a0 Al LE ;

T
$LB:
!

-

|
3
|

“ |
- M B A |
. _/_—-._
25, Power oable 4<AWGE18 0.3m '

7" (With insulation sleeved, round sotderless terminal 1.25-4)

.2

P screw, depth R

Encoder cable 0.3m Fed  :Uphase
With connactor 172169-9 . While.” 1V phase "
{AMP make) Blagk- - W ph_\_as:? :
' - Green/ - :Earth [~ - .
yellow spiral : : - [Unit: mm]
{Note} 1 £
' Model Reductlon | Reductlon | . me;m':“"' - : . Variable Dimension . Wel g‘:"’
. Ratio . ‘| GearModef [ | e nlealwe|te| e |e|{ie]| w [ wiaeafjsle|n bt
B (=107 kg-m*) |k . L K¢}
HG-PQ23 - ' BK1-05B | 0191 SPER K T 2.1
 (B)c2( UE) 175 0ZMEKA_ ©.229) 80 fesh7| os [ 70 | & | 8 | (oo |57 |86 | 25 [1she] Me | 8 @7
HC-PQ23 BK2-098 "0.208 o . e 164 N a5
(B)a2(.UE} V8 | ooMEka | (oosey | 100 ST 118 | esc[ e | 10 | o0 | 75 | 75|35 |20m6| M5 [ 10 )
HC-PG2Y o BK3-208 | 0357 | .. ' 1 owe {7V Y
[B1a2LUE- 1720 “OPMEKA. (0405 . | 115 [95h7| 135 1100 | 8 | 10 | o5 |80 | 85 1 40 fashe| M6 [ 12 6
Ho-Paze - | L Bkz28B | o027 | . . ' BRI B N B 5.0
(B)G2{-UE} . V9 . | oamEkA | 0.3z 15 |98h7 [ 135 100§ 8 [ 10 | o), .80 | B5 [ A0 [25HE{ M6 | 12 {5.6)
Note: Value in parentheses is for the servo motor with electromagnstic brake.
| HC-PQ43(B)G2 |
. LL LR awp
LE Q ; 4-4L2
L6
=8 ] >
I 1 I [T |
A I 3 )
I \ q\'.c'
— e - — e b b e e -
] .
he o o l
25.2 Power cable 4-AWG1S 0.3m P sarew, depth R
| : [With insufation sleeved, round
Encoder cable 0.9m - solderless terminal 1.25-4)
With connector 172169-9 Red :Uphase -
(AMP make} ) White : ¥V ghase -
’ Black W phase
Greanf : Earth
yellow spiral [Unit‘ mm
T - {Nais} . P
Heduction | Reduction L e L . Varlable Dimenslon : ) X L pio
Modet Ratic |aear Modet| - faerta’ I T . dzte | Welght [kg]
. . i . 4tx10“ls9-m’! .Lh; “-LB. LC|iD |LEfLB}LH| LJ]. LL. _LFI LZ Q 5 ) P R
HC-PQA43 : BK2-058 | . 0205 - [ 1174 | " :
@6208 [ V5 | oaMEKA |  (0:3a4y < [TOO)8CRT 11585 ) 6 [ 10§38 | 80| ng | 75 {68 | 35 |20h6) M5 | 10
HC-PQ43 . ‘F ekaoee | - oses |5 e | B 105 [ns _
meztury | M8 | .oameka | (oazzy . [11S]9Sh7 {135 100) 8 [ 10 [ 28 | B0 ,pp | 85| @ |40 |25h6[ M6 | 12
HC-PO43 Bk4-zoB |- cag2e |, _ _ ' 201° - :
(B1a2( UE} #20 | A MEKA (azsy - |15 |11067[ 155 [115| & | 12 | 20 | 60 2ag | 100] 31 | 50 Joors| ma | 16
HC-PQ43 oy - BK4-29B - 0.338 ' : . o 2000 0 L X
(BIA2UE) 1ze -DSMEKA (o.38ey [ 195J11067[ 155 (115 [ 6 | 12 | 38 | 80 | opn 108} 11 | 60 Jsons| ma | 18

Note: Value in parentheses is for the servo motor with slectromagnetic brake.
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10. SPECIFICATIONS _
SRS E e

10 -3 -3 Servo motors (in inches)

{1) Standard

| HC-PQ033 to HC-PQ13 |

&t

oW

1.102

=

0.992

[ HC-PQ23 - HC-PQ43 |

L 0.684 o CI1.675
0.197| 0.098 - -
2 2-40.177] 4%
g 2-40
ﬂ?
w |-
—m
5 2
24
g o P
b
’; .

“, Powar cable 4-AWG1 S 11.8in

{With insulation sleeved,

Encodar cable 11.8in caund solderieas terminal

1.496

With sonnecior 0.05-4)
172169-8 . Rsd . U phase
{AMP mahe) White LV phose
Black : W phase
Greens : Earth
yallow spirsl
{Unit: in]
Vartahlie Inertia Welght
Made} bimenslon L| wk? [oz-In?] |  {in]
HC-PQ03 2.579 0.078 0.71
HC-PQOE3 2.815 0,101 0.82
HC-PQ12 3.406 0,164 3.1
HC-PQ033-UE 2,894 0.078 Q77
HC-PQ053-UE 3.129 0104 0.88
HC-PQ13-UE 3,720 0.164 1,17
) L 1481 Bz.382
E 0275|0118 4-90.228 u
o o s _
-8
g
T
WY
I w
(=]
o
\ g
‘H_!\Power coble 4-AWG 18 11.8in
: {With insulation slesved, round
’ tarminal 0.05-4,
Encoder cable 11.8in : _”51:?::“ ° ;B’ phase )
‘With conneator 172168-8 While : V phase
{AMP miake} . Black : W phase
Graanf : Earth o
yellow spiral [Unit: in
Variable inertla Welght
Model Dimenston L| wk? foz-tn'} [ ib]
HC-PQ23 3,504 0.478 2.12
HC-PQ43 4.448 0779 3.2
HG-PQ23-UE 3,858 0.478 2.18
HC-FCQ42-UE 4.843 0.770 3.26
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10. SPECIFICATIONS

(2) With electromagnetic brake
{ HC-PQ033B to HC-PQ13B |

o

934

o187

- 0.098

(TARRGA

1.102

i

Elaétromgneﬁc brake cable

R Power cable

i
e -
— #ts
el %
3
- .
4-AWGE1D 11.

0.982

{ HC-PQ23B - HC-PQ43B |

_{With instlation sieeved,
relnd solderless terininal -

240,177

8in

1.496

sl

r—0.592 ~

2-0.012% 11.8in 0054 L
(With front-insulated, round Red : U phase
selderless terminal $.05-4} . ‘White 1V phase
Encoder cabla 11.8in Black : W phase
With connector 172169-9 . . Green/  :Earth
{AMP make}  yellow spiral
[Unit: in]
Model Variabla ar::i:::'ﬂc Inertia . Walght
Dimension L Torqueloz.in) wié [0z-in®] [it)
HC-PQO33B 3.681 45.32 0.094 1.4
HC-PQO53B 3.917 45.32 .101 1.5
HC-PQ13B 4.508 45.32 0.176 1.8
HC-PQO338-UE 3.998 45,32 0.094 1.5
HC-PQ0538-UE 4.232 45,32 0.101 1.8
HC-PO13B-UE 4,823 45.32 0.176 1.9
L 1.181
0.275) 0.118 440228
2
) ] :
_— uw
* -]
- o
ey -
g2
L5 bl
. )
il . ‘R Powar cable 4-AWG 19 0.3m
Electromagnetic brake cabls (With Inaulalion slesved, -
7 reund selderless terminal 0.05-4)
2-0.012° 11.8in R
Red 1 U phase
(With front-insulated, round White ¥ phase
soldesless terminal 0.05—4) Black : W phase
Encoder sable 11.8in Grean/  : Earth
With connector 172169-8 yellow spiral
{AMP make)
[Unit; in]
Modst Varlable | BT2Ks Blatlc Inerlls | Weight
Dimension L iy croziay| WK’ (o21n) k)
HC-FQ238 4,762 184.1 0478 3.53
HC-FQ438 £.748 184.1 1.043 4.3
HC-POZ3B-UE 5.118 184.9 0.478 3.6
HC-PQ43B8-UE 6.102 1384.1 1.043 4.7
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10. SPECIFICATIONS

(3) With reduction gear for general industrial machine

N HC-PQO53(B)G1 |

For

[11.575

9

etion

: P dre
mn 2.382 For fasward rolation command .
H . 0.197 .904 02.558
0.315 @5 |

4-40.275
| S—

e

o

o

-4 .

~

m

Powes cable 4—AWG 18 11.8in

4 0,620 Y oo
o
4 2,362 o012

{With Insulation sleevead, round
sclderinss terminat .05—4)

Encader cable 11.8in Fed ":Uphase
With connecior 1721899 White  :V phase
{AMP make) Black : W phase
Green/  : Earth
yallow spiral
. [Unit: in
Model Mot 2y | Reduction Gear Miota 1) Rote )] yvartabie Dimenslon INote 1}
Rsduction Ratio Model Inertia wk* [0z-in?] LL m Welght [Ib]
HC-PQO53 0,302 4,547 aAd
(B)G1{-UE} S K6505 {0.319) (5.85) 1.87 {3.7)
HC-PQOS53 . 0.422 . 5276 4.0
{BIG1{-UE) 12 K6512 {0.440) {B.378) 2.539 {4.6)
HC-PQOGE3 - g 0.324 - - 5275 4.0
(BIGA(-\IE} 1/20 K6520 {0:842) (6.978) 2530 (4.6)

Note:1. Value in parentheses is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer to. Section 10-4.

| HC-PQ13(B)G1 |

LL 2.382
H | 6187  o0.984
0.315]
1.575
1
’ - o~
r @“ - B B
2 _ ;3
b b : =39
1 ' ™ ; - § o
Pk _ 3
E P G g . : o o
2] [ : - - -
[T [ o082 L
=4 Power cable 4-AWGE1S 11.8in

{With insulation sleaved, round

[02.559

4-30.275

solderiess terminal 0,054}
Eacodar cable {1.Bin Red : U phasa
: With cennecter 172169-9 White :V phase
{AMP make) : ‘Blaok W phasa
Giresn/ : Earth
- yellow spiral [Unit: in
Model ' torez) [ Reduotlon Gear | ety {Naiv 1) yariable Dimenzicn Mote 1)

. RAeductlon Ratlo . Medel inertta wk® [0z.En*] LL H Waight {Ib)

HC-FQ13 0.381 - 51378 33
1/5 K&50% 1.87 "
:_IB(};G;;:JSE} : (0.379) (6.24)- (4.2}

h -] 0,481 5.868 4.2
(B)G1{-UE} 12 Kes12. (0.498) (6.868) 2.539 (5.1)
HC-POQ13 0.383 5.866 4.2

=g 120 K852 - (0.400) igosy | 2599 (5.1)

Note:1. Value in parentheses is for the servo motor with elactromagnetic brake.
2. These are nominal reduction ratios, For actual reduction ratics, refer to Section 10-4.
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10. SPECIFICATIONS

[ HC-PQ23(B)G1 |

For reverse rotal

g diretion. -

LL 2,913 For torward rotation ecmman:
H I 0315 _ 1378 D3.543
' o.agl -
|| -
S 3
oa | o
1 @~
N - . q o
T e
] 1
= \ 1 |
T . .
|H| . -
w090 Power cablo 4-AWG19 11.8in o
{With insulation sleaved, Jeurd . "
Encader cable 11.8in soldetless terminal 0.05-4)
With connector 172168-9 Red : U phase
(AMP maks) While :V phase
Black W phase
Gresn/ : Earlh
yellow spiral
[Unit: in]
Model {Noie 2} | Raduction Gear “piowty | M W yvariable Di tan {Nata 1}
.. |Reduction Ratto | -~ Model Inertla'wk® fozw?l [~ * Walght [Ih)
HC-PQ23 - . s | “car =
(BIG1(-UE) - L . K905 (1581) - i |- oz | 2205 (8.6}
HC-PC23 . 1.601 : '6.378 . B8
()& -UE) e Ka012 (.919) |- lessy | 2918 o.0)
HC-PQ23 1453 6478 - . | 5.6
(EYG1(-LE) - 1f20 . Kem2o (1.672) ~- o - (7.888) 2.912 . 9.9)

~Note:1: Value in parentheses is for the servo mator with electromagnetic brake.
.2, These ars nominal reduction ratios, For actual reduction ratios, refer to Section 10-4.

| HC-PQ43(B)G1 |

LL 2.013
0275 1.378
0.393 ’ -
5
L .
; :
T BT
. e Ll . . _._._..g[g :
. d
. o f=m
1. -

K Power cable 4-AWG 19 11.8in

. ’ {With insvlation slesved, round
. Encoder anble 19.8in . . sciderlass tarmina! 0,056-4) -
ith connector 172169-9 = Réd : U phase
Q : % {AMP make} . ‘White 1V phase o

Black : W phase
Greer/  :Earth
yellow spiral

‘M& sorew, depth 0,472

. ) [Unit: in
Modal - ' _moewz) | Reductlon Gear | pae) | M M yarfable Dimension tHotw 1)
; Reduction Ratle Modat Shettia wk? (oz.1n%] T - Welght [Ib]
He-pa4s - | ¢ . . 1.82 . ‘6,614 8.4
(BIGA{-UE) Vs - KBooS () o T.874) &7
HC-FO43 i 1.86 . © 7.382 e.7
(BYG1 {-UE) inz Koo12 (2.12) i 8.622) (11.0)

Note: 1.-Value in parentheses is for the servo motor with electromagnefic brake.
2. These are norinal reduction ratios. For actual reduction ratios, refer to Ssction 10-4..
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10. SPECIFICATIONS

LL

! 3,543 440,354
Motor name plate 0.383 0.354
(Dpposite sida) | 1.868
\\ i =
3 ]
Apes [~og wt |
VR =
B it
i — .‘_' o]
H ] p

?“\iner cable -AWG10 11.8in

—

[With insulation sleeved, round
solderless terminal 0.05-4)

.Eneoder sable §1,.8in Red : U phasa
With connector {72169-9 White 1V phase
(AMP make) Black W phase
Green/  : Earth
_yellow spiral
[Unit: in
Model {Nete 2) | Aeduction Gear ) o {Heied) (Nt l yarjable Dimenslon {Hata 1)
. Reducllen Ratlo Mode) .| Inerita wk® [0z-In®] L Welght [Ib]
HC-PQ43 en 3.56 . 752 12
B8)G1{-UE /20 - K10020 8.83) ° (8.78) (13.4)
(£ E)

Note: 1. Valus in parentheses is for the servo motor with electromagnetic brake.
2. These are nominal reduction ratios. For actual reduction ratios, refer te Section 10-4.
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10. SPECIFICATIONS

{(4) With reduction gear for'precision operation
| HC-PQO53(B)G2 |

qu...' o rotati

e diection
" Far fatward retation command
LL 2,185 il -
H 0,984 12,756 :
0,315 0.236 S i g, | 440259
a -t s
TG e _
i . 2k T
: . U 1 gﬂ“gf- g L
. ) .
o —@dw|
BEER 2t

0.852

“\Powsr cable 4-AWG18 11.8in :

(With insulation slesved, round soldarless lerminal 0,654}

M4 screw, dapth 0.215

. Red : U phase
ble11. .
Ensoder cable11.8in White :V phase
With connector 1724699 Black : W phase
(AMP make) Gresn/ : Earth
yellow spiral
[Unit: in
|- Reductlon Gear |- Inertia Varlable Dlmenafon Walght
Modal Reductlon Ratlo Model wht foz-In?] my " Itb]
HC-PQODS3 /5 BK1-058 .0.284 4705 1.99 R |
{B8YG2{-UE} ST -ASMEKA [0.379) {5.807) - ! (3.7)
HC-PQDSS L m BK1-08B 0.328 5.335 2.52 a7
{BYG2{-UE} -ASMEKA {0.344) (6.437) ' (4.4}
HC-PQO53 1720 BK1-208 0,578 5.325 252 4.0
{BYG2({-UE} -ASMEKA {0.395) {6,437} i {4.6)
HC-PQD53 128 BK1-298 0.312 5,335 252 4.0
{B}@2(-UE} -ASMEKA [0.:328) {B.437} i (4.6}

Note: Value in parenthases is for the servo motor with electromagnetic brake.

[ HC-PQ13(B)G2 |

" d

" For reverss 4 B et
For forward rotation command  direction
LL LA . :
H Q aLp . 4-40.250
LG| p.238

*5.

/
N

+LE
]

&l

2!
1.102

T
i

K Powsr cable 4-AWGTD 11.8n

<

&N

I

3

(With insulation slesved, round soideress terminal 0.05-4) P sorew, depth K
© Red : U phase - "
Engoder ¢abls 11 8in White : ¥ phase
: ) . With olor 172469-8 Black : W phace
lmjl (AMP maka) Greonf + Earth
yellow splral
) [Unit: in]
Modek Reduction| Asduction Inartla - Vatlabla Dim Waight
fistio | Gear Model| wk® [oz-In®] LA LE Lc LD LG LL H LA Q 3 ] R [1b]
HC-PQ2 BK1-058 0.428 5.285 ' : 3.2
(B)G2(-UE) 16 | AsMEKA (0.439) 315 | 2.558 8oms| 3.74 |2.756 [ 0.315 (8.308) | 1-89 [2-185]0.084 0.63 80004 [ M4 |0.315 4.2)
HC-PO13 EK1-09B 0.391 5.825 ' 4.0
(©)a2LUE} 179 ASMEKA (0.403) 3.5 | 2.569 Boons| 3,74 |2.756 0,318 (7.008) | 252 2165|0984 0.63 8000¢ | M4 |0.315) o,
HG-PQ13 BK1-20B 0.664 M ; 6.161 ; o 6.6
(B)G2{-UE) 1720 _ASMEKA (0.675) J.937F 31550014 | 4,528 13,346 [ 0.304 (7.264) 2.758 2&53 1.378 | 0.787 0.000s| ME | 0,038 {7.5)
HC-F213 BK1-26B 0.522 B.161 ; .6
{B)G2{-UE) 1129 -ASMEKA (0.534) - 3.087 | 3.15 80014 | 4.528 (3.348 | 0.304 (7.264) 2.756 | 2.963 | 1.378 | 0,787_8 oo0s| M5 [0.039 (7.5)

Note: Value in parentheses is for the servo motor with slectromagnetic brake.

1
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10. SPECIFICATIONS

[ HC-PQ23(B)G2 |

iL

LR

La

LE

Ch@

45
418

s

T\ Power cable 4-AWG19 11.8in L

(With insulation slesved, round solde

tess terminal 0.05-4}

A

Feor reve

Rotet
Ear forward rotation sommand direction
CILD .
p AZ

F serew, dapth R

Encoder cabls 11.8in Red =3 P:asé
tor 172169-9 White : V phase
::r:lhpc;:::: o Black W phase
Green!” :Earh
yellow spiral .
. ) L [Unit: in]
Model Redustion| Reduaction Inertla " Varlable DI Welght
| Ratio |GearModet|wk' foz1a’l| A | i@ Jic Jio [LEJia] LL | H |i1R] a s Pl A | [b]
HC-PG23 BK1-05B 1.043 4 £.748 . [ a) 4.6
(BYG20UE) 175 ASMEKA (307, | 315 | 2:589Koore| 3.74.|2.756|0.296 o.mg 7.008) | 2-244]2-1650.984| 0.68 80wy (M4 [0315] gy
HE-PQ23 BK2-098 1.137 e 2 Ny goals 6.457 o 7.7
{E)GE(-UE} 178 -ASMEKA {1.401) 3,937 | 21580014 |4.528 |3.346 | 0.236 ] 0.394 .77 2.853 2.?53 1.378] 0.787 5 .oons| M5 | 0,384 (9.0)
HGPG2Y : BK3:208 1.848 | o W R 6.654 Cnae | g 1
(BYA2(-UE) 120 | ComEKA @21z |+528] 374800 |5015]|2.097 0315 0304 o'l | 3.15 |3.246)1.575] 0.984 Sou0s| M |0.472] 1y
HC-PQ23 ; BK3-208 .1.508 . ; T - E.654 1
(B)E2UB) 1728 AEMEKA drray  |4528 8.74 30014 6.315|4.037)0.915| 0.294 17.813)] 315 |3.348|1.575 0.884 So0as| M6 [0472) )5 o)

Note: Vaiue in parentheses is for the servo motor with electromagnetic brake.

[ HC-PQ43(B)G2 |

% 1
- H
— =t =
1

L

LR

—

ir

-

10-23

.
0.992 1 Power cable 4-AWG19 11.8in ) \ P soraw, depth R
: . {(With insulation sleeved, round . :
Enceder cable 11.8in solderless terminal 0.05-4)
With connacter 172169-9 Red U phase
(AMP make} White  :V phase
Black : W phase
Green/ : Earth
yellow spiral [Unlt ll"l]
(Mot} 1
Moger |Reduction| Reduction | | Tarlaple D Wall':;t]
Ratlo  [Qear Modell .o orin LA | LB Lc{w|Lefia |tH| W | L fLR|Lz}a s PR | mm
HC-PQ43
BK2-05B 1.6% 6.85 8.2
E_BL)I:)Z 175 SQAMEKA (.88 2.937|3.15 80014§4.5203.3460.236 | 0.394 1 496 | 2.362 (&.11) 2.95310.261.38]0.79 8 500cf M5 | 0.38 ®.7)
HC-PQ42
: BK3-09B 1.77 7.677 1.7
ByG2 H
:‘ le) /9 “C4MEKA 2.08) 4,528) 8,740 0014 5.815 |3.937 |0.315 |0.394 | 1 .405 | 2.362 18937} 3,345 |0.35[1.57 | 0.98 8 pooe| M& | 0.47 (13.2)
HC-PQ43
BK4-20B 2.33 7.912 . 16.5
(ByG2 20 5.315[4.238, 6,10 |4.528]0.315|0.472(1.496]2.262 3.937|0.43]1.97 [ 1.26.8, Ma | 0.63
(UE) -04MEKA {2.59) o4 {6.173) B.o00q (18,1}
HC-PQ43
BK4-29B 1.85 ¥.913 16.6
B)@2
E-i}E) 1729 OAMEKA 2.11) 5.21514.33 8no14] 6.10 [4.528|0.315)0.472 [1.496|2.362 AT 3.937|0.43 ] 4.9711.26_8 goos] M8 | 0.83 (8.1}
Note: Value in parentheses is for the serve motor with slectromagnetic brake.



10. SPECIFICATIONS S
10 - 4 Servo Motor with Reduction Gear

The servo motors with reduction gears are available in two lines: 1) for general mdustrlal machmes 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 model names. (Refer to section 1-1(2))

For General

Reduction gear series Industrial Machines

For HIghIPrecision N

Note: Reduction. ratio 1/5 1/12 | 1720 | 1/8 1/9 1/20 | 1/29
HC-PQO330 - - 1 - - - -

" HC-PQO5330 Ggi | g1 | Gt g2 | a2 | a2 { @2 |-
Hc-PQi3d | G G1 G1 g2 | a2 | a2 | a2 S
He-pazald | @61 | 61 | a1 G2 | 62 [ &2 { G2 | .
HC-PQ4ald G1 | G1 | Gt | G2 | G2 | G2 | G2 )

Note: Reduction ratios for general industriai machines are nominal values.
For actual reduction ratios, refer to the following table.

Reduction Gear Line . | 1) For General Industriai Machines | . - 2) ForHigh Precision =~~~ |’

Methed of mounting S -1 ' Flange mounting s -~ Flange mounting . -
Mounting_direction _ - L In any directions S . Inany directions
o Graase lubrication (already pack) . Grease Iubncatlon {already pack) -

Lubrication . 0 . . o

, Recommended . S0t0 100W 4 _ 200-400W LDH101 BWAmertca Oil Center Heseach

C grease ’ Mobilplex46/Mobil { Mobiltac81/Mobil |

' R T in the same direction as thatofthe . _In the same diractlon ag that of the
Output shaft rotation dlre_ctlpn__ . |servo motor output shaft. 5 sewo\motor output shaft.
With electromagnetic brake - Ayailable . N R T Avaliable
B kl. ho 60 minutes or less on reduction gear 3 minutes or less on reduct!orl gear
acklas output shaft outplit shaft *

Permissible tead inartia ratio ‘25 times or less ~ 25timesorless

{on servo motor shaft)

Pamlasible spbad 4500 rimin

The actual reduction ratios of the servo motors for general industrial machines are as listéd below: -

Servo motor | . . .o
Nominal o HC-PQO53(B)&1 | HC-PQ13(B)G1 HC-PG23{B)G1 | _HC-PQ_43(B}G‘1_
reduction ratlo . . . o
1/5 g - .9/44 . 19796
1112 ' : T 49/576 : : 25/288
1/20 . oB/484 . e " 253/5000°

1024



'10. SPECIFICATIONS

10 - 5 Servo Motor with Special Shaft

In addition to the standard straight shaft without a key groove, shafts 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 troubie 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 O Cut L Cut
HC-PQ033 ' X 0 x
HC-PQ053 X Q %
HC-PQ13 X 0 X
HC-PQ23 0 Q 0
HG-PQ43 Q 0 o
Machining Dimension Diagram ) .
[Unit: mm ({in)]
With Key D Cut L Cut
30 [1.13).__ R 30 {t.18}
%7 (1.08) I _ g
30 ax b | 255 2 1 {0.04)
h¢ | 078y || 310121 — e 2 - Fh_’.ﬂL -
P B ' —4} - — ¥
: | @ M N’
= | | | #Sh6 - ‘ " | $t4h8 (D.55)
l.n81 {0,200 ‘ é = ol
- ik
T
: — Capacity Variable Dimensions
#14hé (40.55) [W] R QK s
M4x0.7 screw depth 15 25 | 205 8
_ 80, 50,100 | 1 98y | (0.81) | (0.31)
30 | 255 14
200,400 1 s 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.

11 —1 List of Specification Symbols

11 —2 Position Resolution and Electronic Gear Setting

11 -3 Servo Motor Speed and Command Pulse Frequency
11 — 4 Stopping Characteristics

11 -5 Capacity selection method

11 -8 Load Torque Eguations

11 -7 Load Inertia Equations

11 -8 Zeroing Instructions

11 -9 Selection Example
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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
TROUBLESHOOTING CHAPTER 8
CHARACTERISTICS CHAPTER 9
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| CHAPTER 11
OPTIONAL PRODUCTS ~ |cHAPTER 12
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11. SELECTION _
L~

11 ~1 List of Specification Symbols

The following symbols are required for selecting the proper servo.

Ta -1 Acceleration torque “[N-m]|Pe -~ : Number of feedback pulses in posmon ‘fpulselrev]
Te  : Deceleration torque _ [Nm]f control mode _
|Twa  : Motor torque necessary for acceleration INm][f  : Input puifse frequency in pos:hon o ‘[pps)
Tws : Motor torque necessary for deceleration [N-m] control mode AR :
Tww @ Torque applied when the servo motoris [N-m]|fe : Input pu[se frequency durmg fast feed [pps]
stopping in positign.control mode - ;
Tu : Load torque converted inte equn.ralem [N-m]]Tpea : Acceleration time constant of frequency _ [s]
value on serve mator shait - L command in position control mode- N
Tuw @ Load torque converted into equivatent [N-m]iTesp : Deceleration time constant of pulse fre- . .[s]
value on serve motor shaft during. stop- : quency command i m position’ control - L
ping mode ) -
Tu : Unbalance torque [N-m]{Ks : Position conitrol galﬁ'i (Parameter No 6) " [rad/s]
Te @ Load friction torque [N-m]|Te : Position control time constant - |
Twe  Load torque on load shatt [N-m] (Te = 17Ks) ' ..
Trms ; Continuous effective load torque con- [N-m]iKv : Speed control gam i ['r'ad{é]
verted into equivalent value cn servo T : Speed control-time .,-,onstant (Tv = 1K) - 18]
motor shaft A : Mavement amount per feedback pulse o [mmfpulse}
Ju  : Lead insrtia converted inte equivalent [kg-om?] in position cantrol: mode- S .
value on servo motar shaft A o : Movement amount.per command pulse o [mm!pulse]
Jie : Loadinertia on load shaft [kg-em?] in position controt Tiode ST '
Ju  : Servo motor's rotor inertia [kg-cm?] : Movement amount [mm}
N : Servo motor speed [/min}|P : Numbaer of input command pulses in [pulse]
No : Servo motor speed during fast feed [t/min} position control mode :
Mwe : Load shaft speed during fast feed [/min}|ts  : Stop setting time in position control [s]
Vv . Motion part speed [mm/imin} mode
Vo : Motion part speed during fast feed [mm/min}|to .- Positioning time [s]
P: : Ball screw tead {mm]|tc  : Time of constant speed of servo motor [s]
2y : Number of gear teeth on servo motor shaft in 1 cycle _
Zz 1 Number of gear teeth on load gear t : Stopping time in 1 cycle [s]
n . Gear ratio n =_Z_2_ At : Positioning acouracy Eram]
: ST Z . :
£ : Number of droop pulses . [pulse}
gpe:e_d reduced when n>1, A8 : Load shaft rotafion angle per pulse in  [degree/pulse]
: peed increased when n<1 position control-mode- :
“In ' Drive part sfficiency e : Euler constant £ 2.71
g : Acceleration of gravity (9.8 [m/s%]} . 48 : Movement amount per servo mofor [mm/rev]
: _Friction coefficient revolution : :

1-2




11. SELECTION

11 - 2 Positlon Resolution and Electronic Gear Setting. .
The position resolution (movement. amount per pulse AR ) is determined from the movement amount
per-servo motor revolution AS and the number of encoder feedback puises P.. The following equation

shows this.
AS | | |

Al = P e et e g e (11-1)
A2 : movement amount per pulse _ o [mmj

AS: movement amount per servo motor revolution  [mm/rev]

P : number of feedback pulses : [pulse/rev]

The value for A2 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 puise

can be set with the parameters.

+ . .
Command pulse | CMX Daviation @ .
train fo CcDV | _ ' > *
\ |
Eleclronic gear ' = 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.

Thetefore, the movement amount per command pulse Al is expressed with the following equation.

: AS CMX CMX
T Rl i LRl (11-2)

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 A2 .= 0.01 [mm] in the drive system with a ball screw lead Po = 10
[mm], reduction ratio 1/n = 1. :

The enceder feedback pulse of the HC-PQ is Pt = 4000 [pulse/rev].

AS = 10 [mm/rev]. So, with equation (11-2), the following is obtained.

CMX Rl
cov ~ 2% 35
4000
-0.01. 40504

Therefore, the parameters are set as CMX=4 and CDV=1.
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11. SELECTION | _ T
e

<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 sei so that it does not influence overall- error.
Refer to the equation below as a guideline.

Aﬂ<-(5to10J AE it veeeeemeemmeioe e et eseesientireeereessereeenienne S ——— (11-3)

Here: A% : Feed value per feedback pulse [mm/pulse]

Ag : Positioning accuracy [mm]

1-4



11. SELECTION . _
11 - 3 Sarvo Motor Speed and Command Pulse Frequency

The servo motor is commanded to run at a speed where the command pulse and feedback pulse are
equivalent. Therefore, the command pulse frequency and feedback pulse frequency are equivalent.
* The relation including the parameter-command puise multiplication set value (CMX, CDV) is shown

below. (Refer to the figure below.) -

COMX N
fc Pt —=
CDV ™ _ _
Here:fs : Command pulse frequency [pps]
CMX: Electroni¢ gear (Command pulse multiplication numerator} Parameter No. 2
CDV : Electronic gear (Command pulse multiplication denominator) Parameter No, 3
Ne : Servo motor speed [t/min) :
P: : Number of feedback pulsas [pulse!rev]
{Pe = 4000 for HC-PQ)

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 serve motor at N.: ' R
« electronic gear

CMX No 1 _ i
CDV =P,- B0 T e s '"f'(” 5)
« input pulse train frequency

cDV ' .
fo=Py- 60 MY eseesererer e e AL et e L bR LR SorR R e S SR bR RSSO SO SL B RLA LSS ER GRS S e (11-6)

[Setting example]
Find the command pulse frequency required to run the HC-PQ at 4000[n‘m|n]
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. —/— 60 -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 be changéd fo run the servo motor with not more than 200kpps
at the speed of 4000[1/min]. Use Equation (11 5) to find this electronic gear ratio. .

) omx_' " 4000 1
CDV 4000 ——— = 4000- 200_103
(electronic gear)

Therefore, the parameter is set to CMX=4 and CDV=3.
11 -8



11 - 4 Stopping Characteristics

4y

SELECTION

Droop-pulses (&)

When' running the servo motor with a pulse train command, the encoder feedback:pulses are de-

layed during acceleration. The difference between the command pulses and feedback puises are
called droop pulses. The droop pulses are accumulated in the servo amplifier’s deviation

counter. The following equation defines the relationship between the command pulse frequency

(2)

_the stop setling time into consideration.

{f), position loop gain ('Kp). and the number of droop pulses ().

e=g -2 [pulse] w(11-7}

In the MELSEFWO C, the mmal value of the position control gain is 25{rad/s]. In this case, if the
command pu[se frequency is 200 [kpps], the droop pulses during operation will be as follows ac- -
cording to the above equation (11-7). '

200x 10°
g="—"—"" = 8000[pulse)
25 _
=

z g :

o [ ‘Gommand Droop pulses

2 = &

o 2 .

0 w—— \_\

‘5 2 H AY

= “Q 1 Servo metor

[+] = 13

£ =%

Q T )

e 5 .

o £ |

{ft'n' g 0 \ Time _ . .
Fminl - § T | ~—0.04s Stop setting time- - - T -
psa Tpsd .
[pps] . — L
' ts=3-0.04
= 01

Stop setting time (ts) during linear acceleration/deceleration
The servo amplifier during operation has droop pulses, so a stop setting time (ts) is required from

the time the command reaches 0 to when the motor stops. Set the operation pattérn while taking

The ts value will be obtained in the following equation:

-3t [S] cmrmemererresce e s nasest s an s e eaneennebe e eranbenneen e et s ss e ."'.-.'..'..'..':......‘.'.7-...;...'.'..;.-..-.'...;-.i...-.(1«1-i-8)

. *When Kr = 25 [rad/s] is used ts=0. 12 {s] (Refar to abOVe dlagram )

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 rates, a larger value than the valu_e. Sbtained inivth__e
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 movin-g\. part
conditions. if the load friction torque is espec:a[ly large, the movement may be" unstable

near the stopping position.
11 -6



11. SELECTION

11 - 5 Capacity selection method _ _ _
To select a servo motor, the load conditions must first be calculated. Next, a servo motor is seiected
according to these initial calculations. Then, the toad of the serve motor is included in further calcula-
tions to determine-if- the servo motor initially selected will provide the necessary performance.
{1} Initial seiection of servo motor capacity - .
When the load torque (T} and load. inertia (Ji) have been calculated select a servo motor using
servo motor rated torque > Ty, servo motordw > JU/3 as a guideline.
Find the torque for acceleration/deceleration, and the continuous efiective load torque following
the steps in (2) and then, verify the selection.
For frequent posmonmg, the Jo value should be as small as possmle If positioning is infrequent
such as in line control, the Ji value can be slightly larger than the above conditions.
(2) Acceleration/deceleration torque _ |
The equation for obtaining the acceleration/deceleration torque with the foliowing pattern is

shown
5 Command
E % Nof 0 { -
5 3. R L
g E ] ,,/ Servo motor] N » Acceleration torque
° 2 f speed ‘\.\ :
¢ 58 b, Tas (‘325"“}10]:' e L |-
wﬁin][ppﬂ ! Tp,a Tpsd ' Time x P .
28 . + Deceleration torque
g ! : Time B "(JL"F.JM)'NO 1 . . )
8 Td To= : crreerreensinsinnses e snasnnesssessnsbesssrseesessesss (11210
‘I \ ] ®~ 9.55x 10" Tpsd” ( )
i R

{3) Torque reqwred 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 wilt not be possible in the commanded time. Confirm that the calcu-
lated vajue is lower than the servo moior's maximum torque. Normally, a friction load is applied
during deceleration, so only the acceleration torque needs to be considered.

3. Command To = The = Ta o Thoerreseeeeeeeeeseereesssesseseonessemseseensesemsecemnerenens {114 1)
& 3. Neto - . '
g g § iServo motar . .
o £g | tevee N T8 T = Tt Thnnncnnsssssensons (11-13)
T 0= LA
@ [pps] O -
{rfmin] Tpaa | Tpad ’ Titne
: Note: The regenerative status will be indicated if the vatue ob-
g T ki tained in the equation (11-13} is a negative value.
H |‘ ‘ ol '
i 1
g Td Tima
% Tug l !
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11. SELECTION . SR
-
{4) | Continuous effective load torque
- If the torque required for the servo motor changes with-time, the continuous effective load 1orque
obtamed in the followmg 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
contro| system. But, to simplify the calculation, the calculation assumes that.a constant accelera-
tion/deceleration torque-is.abpliéd during Tpsa and Tpsd. The equation for the continuous effec-
tive load torque for the following operation pattern is given .below.- :

5
k]
EZ
)
22
» @
Wmin] o
- Time
5 —_ _
"E .
Ta
o b
g § Tha Tuwn
2 T
]
Tdy | §Tw Time
Tpsa | - 6 ‘ Tpsd |
{1 cycle)

J TMQ Tpsg+T2 10+T§|d Tp;d"‘TEH ‘

TFITIS = ‘f

- (11-14)

Note: Tw in the diagram shows the torque applied during slopp.ing.j.”-A _l.orqu.é i.s_épplied:._to the
servo motor especially when stopping during vertical operations. During vertical drive, the

unbalanced torque Tu will be T,

1-8



11. SELECTION

11 - 6 Load Torque Equations

The main load torque equations are shown below.

Load Torque Equations

Guide

Type Mechanism Equation
_ F v F-a8 '
To= == rearenne (11-15
“Tox10.aon N 2x10P-m-q ( )
F : Shaft direction force of the machins in linear motion [N]
Servo Fa F in Equation {11-15) is obtained with Equation (11-16) whan mov-
Li ""0‘0" ing a table, for example, as shown in the diagram.
inear movement
_ FoFotp (W-g+ Fa) oo s sensssss s smss s sssssssessners {1116)
Fc : Shaft direction force applied on moving part {N]
Fa : Tightening force of the table guide surface [N}
W : Total weight of the moving part [kg]
11
Ti=— = Tio+ Trn, - {11-17)
Two n
| | Tr : Load friction torque converted into equivalent value on serve
i motor shaft [N-m]
Rotary movement Q.)
Zr— . 7,
%Sewo motor
During rising '
TL = TU # Thuce s srem e sers srmrcasrsemm nrerrs seeass sssssssssascassesannss 1 1018}
Servo motor During Iowanng
Ti=-Tu.n? +Tr S (11-19)
Q Tr : Frigtion torgue of the mo\nng part iN m]
=T Wi-Wp-g V_(Wi-Wp.g- AS
To= . rarrrrenresssssnsassasnes (1 1-20
1n Countet- T 2x10neq N~ 2x10% 24 ( )
i weight .g-
Vertical movement g Te BN W) g A8 e renie e (11427)
- 2x10°- -9

Wi : Load weight [kg]
W2 Counterwalght [kag]

11-8




11. SELECTION

11 - 7 Load Inertia Equations

The main load inertia equations are shown below.

Load inertia Equations

Type M_echanlsm Equation
Rotary shaft is at cylinder center | Jo = ”—:;‘?LL (Di-Di)= % (DT D) e [ 1122)
- oDy ‘I p : Cylinder material density [kg-cm?]
o D2 L : Cylinder length [cm]
I [ D : Cylinder outer diameter [cm]
! 1 Dz : Cylinder inner diameter f[em}
o ' : W : Cylinder weight [kg] - '
sl Reference data material density : Steel 178 x10° fkglom?] -
C._) Aluminum 2.7 x 107 fka/em?]
. -3
Cylinder Rotary shaft Copper : 8.96 x 10°°  [kgfemY
When rotary shaft and cylinder W o i
shaft are off R o | de= 5 (Dz+8F-12)..................... wrrnesnrnemrneneess {17-23)
Rotary sﬁaﬂ N S
. 2 =z .
! R Jou=W. (% + R? J....... vt aerasne {11-24}
Squére i ' b w : Square block weight [kg) -'f
block | WP a, b, R: Left diagram fem] :
Rotary shaft
- : z ., z ) -
w.—Y 1 Vi_w.(AS]) ;
_ =W o= W, (21‘” . 10) = w _[204 SRR § b £-1:3]
Object Searvo mator eV : V : Speed of object moving line‘arﬁ [mm/min)
which 1 ﬁ AS : Movement amount of object moving lineardy per serve motor
moves I I_l_l revolution fmm/rev] .
linearly W W : Object weight [kq]
N
D 2
/~ D) =W (EJ 3 JP et s s s e sssssns s sesesnssmenens. {11-26)
Object that \/ :
is Iizlr:g ‘ Servo Je : Pulley inertia [kg-cm?]
with putley motor D :Pulley diameter [em]
N W : Object weight [kg]
W
N, ¢ _ Ne ©
JU= du+ (zrdazada) 122 | 4 (Jarade) |72 | e emesenssmm e enssrnnne {11-27)
Ny Ny
Ja, Je : Load A, B inertia [kg-cm?]
Jir ta Jas : Inertia [kg-cm?]
Converted Ny to Na  : Speed of each shaft [r/min]
load

11 -10




11. SELECTION

11 -8 Zeroing Instructions _ _ _
To return the system to the home position with the MELSERVO-C, use a zeroing dog or actuator. The
method and precautions for setting the mechanical origin are given below. In the following zeroing, an
actuator and the zero 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 1/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

’Actualor gignal

——

Zeto pulse signal ON f OFF
LI 1] 1J I_; LJ

Decelsration started '
by actuator signal
Creep speed V2

\

Considering the variafions of the actuator signal, adjuét
the actuator so that It switches off near the center of the
Clear signal ON of the zero pulse signal,

[ : LI
When delermining the OM duration of the acluator, . i . 'About 15ms

cansider 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.

T . . » Travel distance L1 in the chart can be obtained by
rave| distance gained

Zeroing speed Vi after detecting the zero- Formula (11-28)
ing dog until the creep - .
speed is reached. L1 » On duration of the actuator Lo [mm] must be

longer than L: obtainedby formula (11-28) as in

Creep speed Vi Formula (11-29).

2
1 1 ' Va
Decaleratlon time ta L'l = —. V1 1 e—. V1 - {1 _ (—}]
) |l {
Control delay ; I - i 60 120 Vi
time 1 -On duration of the 1 '
L——Jm““" Lo S Rl AT JOPRR—————— ) b))
LD > Liciiiccrrmecrecrncnnennneennes (11-28)
where,

V1, Vz: as shown in the chart [mm/min}

t1,ta : same as above [s]
L1 : same as above [mm}
Lp : same as above [mm}

11-1



11. SELECTION ____ _ _

]

(2) Set the end (off position) of the actuator signal at the middle of two on positions (Lows) of the
zero pulse signal. If it is set'near either on poéition 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-

Ctor. AR ' ' .
The zero pulse output position can be confirmed by OP (Encoder Z-phase pulse) on the external
/O signal display. ' ' - '

(3) Set the creep speed so that the machine is not shocked when the operation comes to a stop.

The operation instantly stops since the clear (CR) signal is given to the servo amplifier immedi-

ately when a zero pulse 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 A% = 0.005[mm]
————/3 -
Movement amount 2 =400[mm]
IFFISIsssss P ’
— Pasitioning time - _ te. =1[s}orless
Servo motor — ; ‘Number of feeds 40[times/min.]
| - (Operation cycle i = 1.5[s]
Gear ratio 5:3 Gear ratio n =285
Servo . . . )
amplifier : Moving part weight W = 80[kg]
| Pulse train . Drive system efficiency n =08
EX-1GM Friction coefficient p =02
Ball screw lead : ~ Po = 16{mm]
Ball screw diameter : 20fmm]
Ball screw length ' 500[mm]
Gear diamster (servo motor) 25[mm]
Gear diameter (load shaft) 40[mm]
Gear tooth width 10[mm]

(1) Selection of control parameter
1) Satting of electronic gear (pulse multiplication numerator, denominator)

The following relation is established between the multiplication setting and movement amount

per pulse AR .
{ ball screw read) . CMX
4000x (gear ratio) = CDV

When the machining specification is substituted for the above equation:

CMX 4000 -8/5
CDV—OOOS —=—=2

CMX 1
OK if the CDV ratio is within 50 to 20.

2) input pulse train frequency for fast feed f.

Vo 30000
60-A2 ~ 60-0.005

OK if fo is 200kpps or less.
(2) Servo motor speed

A =

fo = = 10000 {pps]

Ne = Yo, n = 3000 [r/min]

P
(3) Acceleration/deceleration time constant
R
Tpsa = Tpsd =te — V 160 ~ts=0.05 [S]

"1s: stop settlng time. Here, this is assumed to be 0.15s..

11-13



11. SELECTION | | |

(4} Operation pattern

3000 eee- 7
T
b
&
S
=]
£ T
2 0.05 ime is]
D ts
w . Tpsa 0.15
[r/min] to 1.0 :
|
(5) Load .iorque {converted into equivalent value on servo motor shaft)
Movement amount per servo motor revolution ' For gravitational system of units
. . 1 ' ' :
AS = Ps- a7 10 [mm] T = W = 2.4 [kgf-cm]
. . . n .
B Wog-AS .
T = 2x10°.7. =0.23 [N-m]
(6) Load inertia (converted into equivalent value on serve motor shaft)
Moving part '
= _AS Y _ 2
Jur = W{20-n} =1.52 [kg-cm)
Ball screw
_mep-b o (1) om?
Juz = a2 D ("J = 0.24 [kg-cm]
*p =7.8x 1072 [kg/cm®] (iron)
Gear. (servo motor shaft)
Ja = E—s%—L -D* = 0.03 [kg-cm?]
Gear (load shaft)
S Ep-L g (d)e om?
Ju = 32 D [“J = 0.8 [kg-cm?]
Full load inertia (conyerted into equivalent vaiue on servo For gravitational systém' of units

motor shaft)

GD? = 4 - J = 7.6 [kgf-cm?]

Jd=dui+Je+ha+de=19 _{kg-cma}

(7) Temporary selection of servo motor
Selection conditions
1) Load torque < servo motor rated torque
- 2) Full foad inertia < 10 x servo motor inertia
‘From the above, the HC-PQ23 (200W) is temporarily selectad.

11-14



11. SELECTION

(8) Acceleration/deceleration torque

Torque required for servo motor during acceleration o .
For gravitational system of units

(Jo +Jdw) - No 2 2 :
Tha = +Te=1.7 [Nm] _ (GD I+ GD M) - N, _ i
9.55 x 10" - Tpua Twma = 37500 - Toes +TL= 17_'.2.[kgt cm]
Torque required for servo motor during deceleration _
(e +Jm) - No (GD#& GD# - N
Totd = — M, T.=-12[N- = L M o = — .
M X 10 Tt 2N The = 57600 Tpa, * |- 124 Tkgtom]

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

Tiﬂa'Tpsa"’T%'tC‘l”Tad'Tpsd
Trms=‘\l i, i

For gravitational system of units
= 0.41 [N.m] 4.2 [kgf-cm]

The continuous effective load torque must be lower than the servo motor’s rated torque.

{10} Torque pattern
1.7 T /T
[N-m] 7 7
/ 7/
// s
o y /
% c.23 o / L
2 ;
[_ .
Tirne [g]
| 0.05 0.75
-1.2

(11)Selection results
The servo motor HC-PQ23 and servo ampiifier MR-C20A(1) are selected with the above condi-
tions.
1) Electronic gear setting

Parameter No. 2 Command pulse multiplication numerator {CMX) ) 2

Parameter No. 3 Command pulse multiplication denominator {CDV) 1

2) During fast feed

« Sarvo motor speed...........cooeeevnrenne.No = 3000 r/min
e Input pulse train frequency.............Ts = 100 kpps
3) Acceleration/deceleration time constant

Fpsa = Tpsa = 0.058
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12. OPTIONAL PRODUCTS

12 —~ 1 Servo Motors with Special Flanges

The NEMA and stepping motor intercompatibility series are available as servo motors'_equipped' with
special flanges. ' '

12-1-1 oe::s'::lelifltjDiD
L

Symbal Description
-31  |NEMA flange type L i C
-85 [NEMA flange type, UL/C-UL Standaid-compliant
-82 | Stepping motor intercompatibility series
g3 |Stepping motor intercom patibility series;
EN Standard-compliant
-S4 Stepping motor intercompatibility series,
UL/C-UL Standard-compliant

Symbol Shaft -
None |Siraight shaft
K With_key (200W or more)-
D D cut
L L cut (200W or more)

Symbol | Electromagnetic brake
None _|Without
B With

Rated speed (3000r/min)

Symbaol Rated output {Wj
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

HC-PQ033-81/-85 to HC-PQ13-81/-85

Q4o |

4- ¢5.2

2

o g 0

L 20
.25
- L)
5l | &
= %
]
o
E

otor cable 4-0.5¢ 0.3m

@ o

{with front-insulalad round

HC-PQ23-51/-85 -

HC-PQ43-81/-85

hEncoder cable 0.3m crimping tarminal 1.25-4)
with tor 172168-9 Red : U phase
(AMP make} White : ¥ phase
Black + W phase
Green : Earth
[Unit: mm]
Model Varinhla Inartla Moment Welght
- Dimenslon L | GD*[kgf-cm?] &gl
HC-FQ033-51/-55 T0.5 0.057 .37
HC-PQO53-51/-85 76.5 0.074 042
HC-PCQ13-51/-85 81.5 012 .55
Oas.g
i N ' =
4- 95,8 o
u - 3
: o
¢ Y IEAR 4
3 $
W
<
¥
i
% 3
\ —i} (
. Motor eable 4-0.57 0.3m
(with front-insutated round
<crimping terminal 1.25-4}
Encodar cable 0.3m Fed ; U phass
with conneclor 172168¢-% White  :V phaze
IIIDI (AMP make) Blagk : W phase
Grean : Earth
[Unit: mm]
Model Varfahle |Inertla Moment| Walgh!
. bimenslon L | GD¥{kal-em?] [ka)
© |HC-P223-81/-85 94 0.283 1.1
HC-PQ43-51/-85 119 0.383 1.55
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(2) With electromagnetic brake

HC-PQ033B-51/-85 to HC-PQ13B-51/-S5

20

L
044
») ~ —
S i —t
& g
. g
A B D
(=] ©
£= o
3 L
_‘I‘
[l 252 L Melor cable 4-0.5% 0.3m -
j ——1

Brake cables g e¥ g g (with _fr_bnt-ln'su_iated round
~ (with front-insulated round ~ ©FIMRING t‘["_“ﬂal 1.25-4)
crimping tetminal 1.26-4)  Red.  i:Uphase
Blue : B1. B2 White -1 ¥ phasa
Encoder cabla 0.3m Black -+ W phase - ’
with connectar 172169-9 Green tEarth
{AMP rhake)
{Unit: mm]
Brake Static
Varlakle ’ Inartla Momsni Welght
Modsal Dimension L Frlctl[oNr! I;I;g]:rque GD’[kgf-em’] [%xa]
HC-PQO33B-51/-85 98.5 0.32 0.06% 0.68
HC-PQO53B-31/-85 1046 0.32 .086 0.74
o HC-FO13B-51/-55 119.5 .32 0,128 (.88
HC-PQ23B-51/-85 - HC-PQ43B-81/-55
Oss.8
E].&O 30 AR )
445.6
}3’ 3 . - ~
2 ||l D
=
Sl 4
= & . A8
4 ‘% ot 9 %
1.3
PR U -
‘h o
2
%L E @ . o y
- b I L :
’ [} * 2 o :
Motor cable 4-0.6" 0.3m - |
= 252 Erake cablez_o 502 s e ot ff“'."tl'iﬁs'-."a‘f f foun ‘)’
' with front-insuiated roung - STImPIRg 1eTminal 1.20-4
: tcrimping tarminal 1.25-4) Red U phass
Encedsr cable D.2m ‘Blue : B1, B2 While ¥ phase
with connector 172169-2 Black -.i. W.phase
(AMP make} Green . Earth
[Unit: mm
Brake Statle
Varlahle Inertla Moment Welght
Modet Dimansion L F"a"[‘:'l ;&;rque ap?[kgl-em?] [kgl
HC-PQ23B-51/-55 126 1.3 0.576 1,75
HC-PO43B-51/-55 181 1.3 0.576 2.2
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12 -1 -3 NEMA flange type (in i.nches)
(1) Standard

| HC-PQ033-S1/-85 to HC-PQ13-S1/-85

L 0.7874
0.197} __1.3._0934
F11.576 " ;
| 4-40,204
] - N .“ u] _‘.‘2 ’
= oo
2
| . b
%) ol = E >
u 0.992 \_Motor cable 4-0.02° 11.8in
= . " {with front-insulated round
N\Encoder cabla 11.8in  erimping terminal 0.05-4)
: with tor 1721696 hed t U phasa
(AMP make} . White 1V phasa
Black W phase |
‘E[['l Green : Earth

fUnit: in
Varlahle Inertla Moment Welght
Modei Dimansion L | ap?[az-n?) pb]
HC-PO033-51/-56 2.775 0,077 0.82
HC-PQO53-51/-85 |  3.011 0104 | 083
HC-PQ13-81/-85 3.602 - 0.164 1.2
HC-PQ23-81/-85 . HC-PQ43-51/-S5
Y O3.417
L C_1.181 N i
D2.362 0T C1T ] 45 i
4-90.22 !
P J [ i—\\\{
&
& ) z | B
{1 8 = 4
=] od
0] 1
o
[ — J— _
74
‘ﬂ- ol
o
\ - 1 4
\l:_;‘( “._Motor cable 4-0.02% $1.8in
: .+ {with front-insulated round
- A . " crimping terminsl 0,05-4)
Engoder cable 11.8in Red :U phase
with connector 1721688  White : ¥V phase
]DJJI {AMP make) Black : W phase
Grean : Earth
[Unit: in
Varlable Inertla Moment Weight
Model Dimension L | GD?[oz.1n%] [1b]
HC-PQ23-81/-85 .70 0.487 2.4
HG-PQ43-814-85 4.685 0.793 3.4
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(2)' With electromagnetic brake

HC-PQ033B-81/-85 to HC-PQ13B-31/-85

L © n.7874

4-50.204
2 i
o
3 l} ' e 9 :
2 =l = T
= al g (
P — »
. [ Do
Tl osese Motor cable 4-0,02° 11.8in
L ==

Erake cabies g 022 11.8in fwith front-insulated round -

(with front-insulated round crlmg:’n? lermmgl ;)hgg:”
crimping terminal G.05-4) : P
Blus : B, B2 . White' 1V phase
_ ‘Encoder cable 11.8in Elack : W phase
: wilh connector 172169-9 Green : Earth
‘II[ll (AMP make}
L [Unit: in
: Brake Statlc
Varlable inertia Moment |  Weight
Model Dimensicn L | FYictien Torque ab’faz.In?] [Ib]
[oz 1n]
HC-PQ032B-51/-55 2.878 45.3 0.084 1.5
HC-PQOS2B-54/-55 4114 45.3 0,117 1.6
HC-PQ13B-81/-85 4.705 45.3 0.176 . 1.9
HC-PQ238-81/-85 - HC-PQ43B-81/-55
3.417
. 1.181 !
Oz.362 L _ . 452 1
X N 4-301.22 [
— L‘
P; . - | . =
£ ™ - - \
o] @ : t 2| . >
. o z
= it
© -
4
]
I@ o
-
SRR ' ' i - /
) ' /_j . \.. _I 4-0.02% 11.5in
rc]1_ 0.992 Brake r:ablla2 OM?G: ::?: {w?nh trant- lnsu[ated msu:'f
o e * - (with front-instiated round crlmplnagﬁrmmai 0.0 5 a"lse
. - erimping terminal 0.05-4}
) Blue: B1, B2 While. - .V phase
Enwdar cable 11.8in Black { W phaseé
lEIII' " with conneator 172169-9 .
. (AMP make! . Gresn  : FEarth
[Unit: in
Brake Elatlc
Varlable Inertla Moment Welght
Model Oimensian L Friction Torque Go*[oz-1n?] [ib]
Jez-dn]
HC-POQ23B-31/-85 4.961 184 0.780 3.88
HG-PQ43B-531/-85 . 5.945 184 0.790 4 .85
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12 - 1 — 4 Stepping motor intercompatibility series

(1) Standard

HC-PQ033-52/-83/-54 to HC-PQ13-82/-83/-84

L 24
sl 15
40
4-44.5
; 5 m
- [ a]
=
o
R -]
R F=
{1
oy
@' :
Lyl
{1262 & 4-0.52 0.9

“Motoer cabl

h, Encoder cable

0.2m

{with front-insulated round

erimping terminal 1.25-4}

with connaestor Red - U phase
172169-9 (AMP make}  whits : V phase
‘DEI " Black :W phasa
Green : Earth
[Unit: mm]
Madsl Yarlable Inertla Moment Walght
Dl ton L |'GD [kof-om®] | [kg] |
HC-PQ032-52/-54 70.5 0.057 0,27
HG-PQOES-S2/-54 76.5 - 0.074 0,42
HC-PQ13-82/-84 81.5 012 0,65
HC-PQ033-82 785 0.057 0.4
HC-POOE3-53 B4.5 0.074 0.45
HC-PQ13-33 99.5 . D42 . . 0.58
HC-PQ23-52/-53/-84 . HC-PQA43-52/-53/-54
" Oss
L 37 70, £035
SL i )
| | 4-48.5 .
G i ] s.?P_ o ~(
5} qli= 1Mo @ [N
-t
= o) g o
=) ' f
l 2 R | -
& 3
o
ot
L2 | s Motor cable 4-0.5% 0.3
= - ’ {with front-insulated round
Encodet cable 0.8m "F":.';ng w-u_n:;n;l|l1 ;;2;5—41
with gonnector . Whit : V phase
172169-9 (AMP make} B!ac: :prhasa
Grasn 1 Earth
[Unit: mm
Model Varlable Ingrila Moment Welght
Dimenzion L | D [kot-emf] kol |
HC-PO23-52/-54 &4 £,282 1.4
HG-PO43-82/-54 115 0.383 1.58
HC-PG23-53 103 0.383 1.12
HC-PQ43-83 126 0.383 1.58
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12, OPTIONAL PRODUCTS

(2) With electromagnetic brake

HC-PQO033B-52/-53/-54 to HC-PQ113B-52/-583/-54

L 24 &0
B 50 1085
40 .
r._._.......ID 4-p4.5
i : H Eo— il
- - -
- 311 b
= 2 s | aE
a8l 27 rd
3 -
@ 1 ?
o
L
[1] | 252 Motor cable 4-0.62 0.3m o
= Brake cable {with frent-insulated round
2-0,5% 0.3m orimping terminal 1.25-4}
(with {rent-insulated round ey ": U phase
crimping terminal 1254} wiits ! V phase
Blue : B1, B2 Black : W phase

Encodar cable 0.3m Graén : Earth

. with'connector
172169-9 (AMP make)

[Unit: mim
Brake Statlc '
Varlable Inertla Moment| Weight
Modal Dimenslon L Frlcti[(;lrll ;‘;"‘“‘ GDH{kgf-om®] [kg]
HC-PQ0338-52/-54 98.5 0.32 0.06¢ 0.58
HC-PQOSIB-S2/-84 104.5 0.482 0.086 Q.74
HC-PO138-52/-84 {18.5 0.32 0.12¢ (.88
HC-FQD338-S3 106.5 0.32 0.06¢ .71
HC-PQO53B-83 1125 0.32 - §.086 0.77
HC-PQ138-83 127.5 0.32 0,125 0.91

HC-PQ23B-82/-83/-84 - HC-PQ43B-52/-83/-84

 ag
L ) 37 70 1085

o

2
I
Tho

4-46.5

I3
f&

3
&)
&

$14h7

$&0hB
70 2035

38
=

Ll vez Motor sable 4-0.52 0,8m
= {wilh front-ins u{ated round
(zu;::ffrg;:?:sulate g cimping terminal 1.25-4)
~ Red : U phase
round crimping wehite ' :haas
l[[ﬂl_ termu?e.l 1.25-4) Black 1 W phase
B Blue : B, B2 Green : Earth

Encoder cable 0.3m

" . with connector
172169-9 (AMP make}

[Unit: mm
Brake Static
Varlable Inertla Mamant Waighi
Made Dimension L Frlctﬁ: n‘l;t;rqne GD[kgt.em®] |- [kg)
HC-PQ23B-82/-84 128 1.3 0.576 1.75
HC-PQ43B-52/-54 .15 1.3 0,576 ) 2.2
HC-PQ23B-53 135 1.3 0.576 S8
HG-PQ43B-53 160 1.3 ] 0.576 2.28
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12. OPTIONAL PRODUCTS

12 -1 -5 Stepping motor intercompatibility
(1} Standard

series (in inches)

‘ HC-PQ033-52/-83/-84 to HC-PQ13-82/-83/-54

L 0.7874 JJa.362
L0197 1 0.059 1.968
01.578 ’
1 430477
Hl w
=] 0k g
=8 S
el = m
o] [
%_ . . b prt B
. o~ =
2 . - (
L-_! 2.992 . N\ Motor sable 4-0,02% 11.8in

NEncoder cable 11.8in o ing terminal 0.05-4)

(with front-insulated round

with

Red : U phase
172169-8 (AMP make} o0 ' V phase
Black : W phaze
Green : Earth
[Unit: in
Varlable |inertla Moment Welght'
Mode) Dimenslon L | GD*oz.in%) [1b]
HC-PQO33-82/-84 2.775 0.0778 Q.82
HO-PQO5S3-82/-54 3.012 0.1011 0.93
HC-FQ13-52/-54 3.602 0.184 1.2
HC-PQO33-83 3.091 0.077% 0,88
HC-FPROB3-83 . 3.327 . 01011 1.0
HG-FQ13-53 3.917 0.164 3.3
HC-PQ23-82/-83/-84 - HC-PQ43-82/-83/-84
] 03.345
02.362 p L 1456 , 92.758
0.275 - .
0.07B7  4-$0.258
.¢- 15 [ ] ~
i ™=
) L2} R i
=2 g
T o %
o ™~
kﬁ &l o
o ™
@ Py
3 i
S '
‘(3)‘ L_II n -
Molor cable 4-0,02° 11.8in
0.992
= (with front-insulated round
: - \ cnmping terminal 0.05-4)
\Ehcodar cable 11.8in Red : U phass
—ilj:_[l[ with conneclor Whita |V phase
172169-9 (AMP make} pjoo : W phase
Green t Earth
[Unit: in
Model Variahle |Inerila Momeni | Welght
Blmenslon L | GD*[oz-1n%] i}
HE-PQ2I-82/-54 a.7 0.478 2.4
HC-PG43-52/-54 4,685 0.478 3.4
HGC-PQ23-83 4.065 0.478 2.5
HC-PQ43-53 5,039 0.478 3.5
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12. OPTIONAL PRODUCTS

(2) With electromagnetic brake

HC-PQO0O33B-82/-83/-84 to HC-PQ13B-52/-53/-84

B/
1102

0.882

ye=

. Oz.382

0.197)

1.968

_l__'moss

4-$0.177

~ N

_..¢1.41?_.E. o1

{wilh front-insulated round

erimping terminal 0,05—4)

Motor cable 4-0. 022 11 Bln
Braks cable s o2* §1.8in

{with front-ingulated round

L4
L4

2y

Biye : 81, B2
Encodar cable 11.8in

with connactor 172169-9
IiIﬂ' {AMP make} -

crittping tarminal 0,05-4)
. Red < U phasa
White 1V phase
Black ; W phase
Green H Earlh

[Unit: in
Brake Statie -
Varlable Inertla Momant| Welght
Model Dmenston L Frictlon Torqus GD*oz-In?] [ -
[oz:In]
HC-FQ033B-52/-54 3.878 45.23 {.094 1.5
HC-FOO53B-52/-54 4.114 45.3 0.417 1.6
HC-FQ13B-82/-54 4.704 45.3 0.176 1.9
HC-FQO33B-53 4.193 45.3 0,004 1.6
HC-PQ053B-83 4.429 45.3 0,117 1.7
HC-PO13B-83 5.020 45.3 0.176 2.0
HC-PQ23B-S2/-S3/-S4 - HC-PQ43B-52/-$3-/S4
Clz2.348
L 1.46E 2.756
Ciz.a62 _ 0-21$.|. 50787 :
. - 4-40.258 |
24 2 i By 9
9 2] —| 5 T ® ]
: 3|2
g B
- ©
-1 B min
J o 2
Motar cable 4-0.02° 11.8in
AL 10,992 L) (with frent-insutated round
"2-0.02% 11.8in N
{with front-imsulated round cnrzpmg ‘°f""ul'"“h )
erirmping lerminal 0.05-4) Fa - phase
Engoder cable 11.8in BlUs: 81, B2 W;hn: - &?h:s"e
I|I[|| with sonnactor 172169-9 Blac : Wphas
[AMP make) Green : Earth
[Unit: in
: ) Brake Statlc -
Varlable Inertla Moment Wolght
Model -Friction Torque
Dimension L [nz-in}-q GD*[0z-In%) fib]
HC-PQESB-SE!—S4 5.039 184 0.780 3.8
HC-PQ43B-52/-54 5.845 184 0.780 4.9
HC-PQ23B-83 5.5 184 0.780 4.0
HC-PQ428-83 6.299 184 0.780 4.9
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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

MH-CDAD HEE
—

Sarjes

) —

Symbol

Compliance with Standard

None

Standard (in Japan)

~UE

EN Standard-, UL/C-UL
Stanhdard-comptiant models

7 Symbol

Input Pulse Yrain Voltage

None

Standard {24V}

5V

-L

Symbol

Power supply

None

Sing!_e-phase 200V

{Note) 1

Single-phase 100V

Note: Unavailable for MR-C40A.

Applicable servo motor

Symbol
10 JHC-PQ033/5313
20 HC-PQ23
40 HC-PQ43 .
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12. OPTIONAL PRODUCTS o
v e e e

12 - 2 - 2 Signal connectors
{1) Connector pin layout

CN1 (IO signal connector) \

1 1

2 v+ 12 s

- ALM. 3 . SG - 3

4 PF 14 CR

op 5 _ LSN - 15- _

6 16 g Molex make oo
G Vs Lsp 52986-2011 or equivalent
7 17

8 NP 18 1 son

NG g 19

19 1 pp 2 {orcsv

PG — V24

MEMO- The connector pin layouts are views looked from the cable connector wiring

RANDUM section.

(2) Explanation of the connector pins (CN1A)

1o
Signal Symbol Connecton Functlons/Applications Division
Pin Neo. .
_ o : {Note)
Open "OPCSV | 19 When inputting a pulse train in the apen collector system, supply this termi-
collector nal with {+) &VDC.
power input

12 -2 - 3 Inter faces
Pulse train input interface DI-2 [Open collector system]

s Interface example s |Input pulse specification
Servo amplifier e tHL
(e .
OPC  Max. input pulse
frequency 200kpps 90 %"'\\
About 1500 10% /
svDC . i tc f tLH tF
T | [pP (NP) X
. A
_< G About 10m NP
. ] tLH =tHL < 0.2 us
- 1) te>2us

12-12



12. OPTIONAL PRODUCTS

12 -2 -4 Common Line

' The power supply and its common line are shown below

qva4

e {j—
AN

SVDC+6%

SON
About SmA Lsp

— LSN
":__O/C - —

l‘;""s"r—‘i

i | . 86

: - L e e ——
Open collector pulse train PP :
MAX 200kpps

/W

£ ™,

£ Ly

: Servo motor
.................... <insulatads --saseerracnemonaas encoder

CN2
-

o

!
B

" Servo motor

Earth L (Note)
G @ - SiPmE e
rlf_l ,———1 l——o * -V

'YBLG

Note When using EN Standard-, UL/C-UL Standard-compliant models,
use the protective earth (PE) terminais.
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REVISIONS

* The manual number is given on the bottom left of the back cover.

Print Date *Manual Number . He\__ri_sion
Dec., 1896 | SH (NA) 3167-A _First edition o

Aug., 1997 | SH (NA) 3167-B Addition of instructions for conformance with the UL/C-UL

Standard

Specification value of smgle-phase 100V changedto
100-120VAC

Section 2-1-4 : Change made to connection diagram

Section 2-3-5 (4) . Corrsction 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),
_ 2)
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 :

8ection 10-3-2 (3) :Change made to LL dimension of -
HC-PQ43(B)G1(-EC/UL)

Section 10-5 : Correction made to-machining. :
dimension 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 models 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 resonance
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 supply
Section 5-1-1 : Addition of response setting changes
Section 5-2-2 (1) 1) : Change made to Control Mode for
' ' : propartional control

Section 5-2-6 : Addition of low acoustic noise mode
Section 10-2 .« Correction made to the torque

T characteristic graph

Section 10-2-2 : Addition of data in the low acoustic

noise mode
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