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Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter
setting, and tuning method.

This chapter describes the features,
Gain Adjustment basic configuration, and product lineup of the
MELSERVO-15 series.
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This course requires the basic knowledge of AC servos.

For beginners, taking the "FA Equipment for Beginners (Servos)" course is recommended.

PLCopen® is the registered trademark of PLCopen.



Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter
setting, and tuning method.

Gain Adjustment This chapter describes the installation and wiring
methods of the servo amplifier and servo motor.
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Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter
setting, and tuning method.

Gain Adjustrnent This chapter describes how to set parameters
using MR Configurator2.
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Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter
setting, and tuning method.

Gain Adjustment This chapter describes how to perform the test

operation using MR Configurator2.
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Direct Drive Motor MELSERVO-]5 Series

Absolute Position Detection System
Installation and Wiring

Test Operation

Parameter Setting

This course requires the basic knowledge of AC servos.
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Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter
setting, and tuning method.

This chapter describes the overview of the
Gain Adjustment absolute position detection system and how to
start up the system.
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Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter

setting, and tuning method.
Gain Adjustment This chapter describes precautions on using the
linear servo motor and direct drive motor.
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Purpose of the Course )

This course is designed for anyone new to the MELSERVO-J5 series to learn about system design, installation, wiring, parameter
setting, and tuning method.

Gain Adjustment This chapter describes how to adjust the gain.

When Using Linear Servo Motor and

Direct Drive Motor MELSERVO-J5 Series

Absolute Position Detection System

Installation and Wiring

Test Operation

Parameter Setting

This course requires the basic knowledge of AC servos.

For beginners, taking the "FA Equipment for Beginners (Servos)" course is recommended.

PLCopen® is the registered trademark of PLCopen.



LTSN Course Structure

The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 MELSERVO-J5 Series

This chapter describes the features, basic configuration, and product lineup of the MELSERVO-J5 series.
Chapter 2 Installation and Wiring

This chapter describes the installation and wiring methods of the servo amplifier and servo motor.
Chapter 3 Parameter Setting

This chapter describes how to set parameters using MR Configurator?.

Chapter 4 Test Operation

This chapter describes how to perform the test operation using MR Configurator2.

Chapter 5 Absolute Position Detection System

This chapter describes the overview of the absolute position detection system and how to start up the system.
Chapter 6 When Using Linear Servo Motor and Direct Drive Motor

This chapter describes precautions on using the linear servo motor and direct drive motor.

Chapter 7 Gain Adjustment

This chapter describes how to adjust the gain.

Final Test

6 sections in total (12 questions) Passing grade: 60% or higher



How to Use This e-Learning Tool )

Go to the next page Go to the next page.

Back to the previous page Back to the previous page.

Move to the desired page "Table of Contents" will be displayed, enabling you to navigate to the desired page.

Exit the learning Exit the learning. Window such as "Contents" screen and the learning will be closed.




Precautions for Use )

HSafety precautions

When you learn based on using actual products, please carefully read the safety precautions in the corresponding manuals
and handle the product properly while taking all precautions for safety.

HPrecautions in this course

The displayed screens of the software version that you use may differ from those in this course.
This course is for the following software versions.
For the latest version of each software, check the Mitsubishi Electric FA Website.

MELSOFT MR Configurator2 Ver.1.125F

The D icon indicates the reference manual.

Refer to the manuals corresponding to the types of the servo amplifier and servo motor used.
The contents of the manuals described in this course are those of the following versions.

If the versions differ, the location of description and contents may be slightly different.

For the latest version of manuals, check the Mitsubishi Electric FA Website.

Manual name Manual No. Version
MR-J5-A User's Manual (Introduction) SH-030296 G
MR-J5-G/MR-J5W-G User's Manual (Introduction) SH-030294 G
MR-J5 User's Manual (Hardware) SH-030298 H
MR-J5 User's Manual (Function) SH-030300 G
MR-J5 User's Manual (Adjustment) SH-030306 F
MR-J5-A User's Manual (Parameters) SH-030310 F
MR-J5-G/MR-J5W-G User's Manual (Parameters) SH-030308 G
MR-J5D User's Manual (Hardware) IB-0300548 B
MR-J5D-G User's Manual (Introduction) IB-0300538 B
MR-J5 User's Manual (Troubleshooting) SH-030312 G
Rotary Servo Motor User's Manual (For MR-J5) SH-030314 G
Linear Servo Motor User's Manual (LM-H3/LM-U2/LM-F/LM-K2) SH-030316 C
Direct Drive Motor User's Manual SH-030318 C
MR-J5 Partner's Encoder User's Manual SH-030320 F




@22 ViELSERVO-J5 Series )

Course Overview )

The MELSERVO-J5 series is the industry's highest level AC servo, further evolved from our original dedicated engine.
In this course, you will learn how to construct a servo system using MELSERVO-J5 and its parameter setting and tuning.

This course explains the contents common to MR-J5-A (hereinafter referred to as Type A) compatible with the general-purpose
interface and MR-J5-G/MR-J5W-G/MR-J5D-G (hereinafter referred to as Type G) compatible with CC-Link IE TSN.

For Type G, the case where a CC-Link IE TSN-compatible controller is connected is explained.
It is explained in MELSEC iQ-R Series Motion Module Basics Course as well. Take the course as well.

- R-V1 1K +
MR-15-104 MR-J5-10G MR-15W3-222G ME-J5D-100G4



_ Servo System Configuration )

A servo system consists of a servo system controller, a servo amplifier, and servo motor.

The servo motor is equipped with an encoder, which feeds back the rotation position to the servo amplifier.

When a target value (such as position or speed) is input from the controller, the servo system detects the current value (such as
position or speed), compares it with the target value, and always controls the servo motor rotation to reduce the difference.

<Servo system controller> <Servo amplifier> <Servo motor>

B
| (™
- - L _
T8 1
IR |-
Com_n_‘tand j| : ' Current
(Position, L
Motion module, speed, etc.) ﬁ =
Positioning module, o
etc.

Feedback signal



_ Types of Servo Amplifier MR-J5

)

The servo amplifier MR-J5 series has the following types depending on the command interface (connection method with the

controller).

Command interface

Feature

MR-J5-_G
MR-J5W_-_G
MR-J5D_-_G4

| CC-Link IE TSN

It supports CC-Link IE TSN, an Ethernet-based, high-
speed, and high-capacity communication (1 Gbps).

Combined with a Motion module and motion
control software, it realizes accurately synchronized
motion among axes and devices with high-speed
and high-precision time synchronization.

The 2-axis and 3-axis servo amplifiers MR-J5W_ are
also available.

The 400 V class converter separate type drive unit
MR-J5D_ is newly added.

MR-J5-_A

Pulse train,
Analog voltage,
etc.

It can be connected with a wide variety of
controllers such as a pulse generator and
positioning module.

It supports the maximum command pulse
frequency of 4 Mpps.

Speed control and torque control are also possible
by analog voltage command.




_ Features of Servo Amplifier MR-J5 Series )

The following describes the items that have been upgraded or newly added from the servo amplifier MR-J4 series.

1.

Improved basic performance

High responsiveness: - - Speed frequency response 3.5 kHz
High speed communication* * - Minimum communication cycle 31.25 ps (For CC-Link IE TSN)

Speed frequency response
3.5 kHz

Plenty of tuning functions
eQuick tuning

This function automatically performs easy-to-use auto tuning that controls vibration and overshoot just by turning on the
servo-on command.

Before normal operation, the servo amplifier sets control gain and machine resonance suppression filters in 0.3 seconds by
inputting torque to the servo motor automatically. After completing the setting, the servo amplifier starts operation normally.

Servo-on

Start

]
=
Auto tuning /\/ /—\
! = b -

P Tuning complete

Y
v

", \'\
Quick tuning / \ /
1 Sl S Y -

= Tuning complete
L]

Tuning within 0.3 s before operation  Controls overshoot

eOne-touch tuning

This function automatically performs adjustment according to the mechanical characteristics and reduces the settling time just
by turning on the one-touch tuning.

It completes the servo gain adjustment including the machine resonance suppression filter, advanced vibration suppression
control Il, and robust filter.



Overshoot suppression and vibration control are enhanced to further improve your machine performance

Adjustment with one-touch

. during operation ing ti
: Command : Actual operation g op Shorter settling time
et gl o gt I
3 ..Id;'\lk"-'“qla'\\'\'\p'-;}_\ g _,-'". '“\__,-‘-‘u--’}\‘ = Settling E ll_.'—'-;h Py
Jf_.f \\ i ‘\ time ! = .' %, Settling
WM g g | tme
o R i e R o £ -
Time Time Time
A Operation is not followin Ability to control overshoot
Operation is unstable. P 9 S
the command. and vibration is improved,

The difference between the quick tuning and one-touch tuning is explained in 7.1.



_ Features of Servo Amplifier MR-J5 Series

3. Predictive maintenance, preventive maintenance, corrective maintenance

To continue production at a factory, it is necessary to perform the following:

1) Predictive maintenance to diagnose signs of problems in all the equipment, devices, and lines,
2) Periodic preventive maintenance, and

3) Corrective maintenance for immediate recovery in the event of a failure or stop.

Corrective
maintenance

Preventive
maintenance

Predictive
maintenance

Performed on faulted
or stopped equipment by promptly
identifying the causes
for restarting operation

Performed when the cperating hours
and operating conditions:
reach the specified values

Predicts signs of failure
or stoppage for maintenance

. . - q Se lifier life di: is .
Machine diagnosis function VO BimpRiter S0 (agnost: Drive recorder
function
Machine total travel distance Machine log/video/
failure prediction system recorder




_ Features of Servo Motor HK Series )

The following describes the items that have been upgraded from the conventional model.

1. Extended combination with servo amplifiers

The maximum torque can be increased by combining the servo motor and a servo amplifier with a larger capacity as well as
the one with the same capacity as that of the servo motor.

The maximum torque is increased

Combined with a Combined with a by using a larger-capacity servo amplifier.
standard capacity larger capacity
. . Tarque
servo amplifier servo amplifier A

| Serve amplifier

| Serva amplifier

>

Short-duration running range

Servo mator - Servo motor \\\

Continucus operation

.
>
Speed

Maximum torque Maximum torgue

350 % 450 %

2. Compatible with both 200 V and 400 V

A servo motor which is compatible with 400 V as standard can be driven by a 200 V servo amplifier.
If satisfactory operation can be performed with the torque characteristics of the combination with a 200 V servo amplifier, the
capacity of the servo amplifier can be reduced.

Torque characteristics of the servo motors
when combined with a 200V servo amplifier

T M-
200 V orque [N-m]

_

h
Servo amplifier Servo amplifier HEK-KT1034W
MR-J5-100 . MR-J5-60 12.0 — 1
- —- HK-KT103W
W el mm W40 mm ______1\% “u o RS
i H: 172 mm i H: 172 mm .
Dt 185 mm D 170 mm §
F F Short-duration

FUNAing range
4.0 i

Continuous [
operation '

- -
Servo motor Servo motor 1500 3000 6500

HK-KT103W HK-KT1034W Speed [r/min)




_ Features of Servo Motor HK Series )

3. Equipped with a 26-bit resolution battery-less absolute position encoder

The resolution has been increased to 26 bits (67108864 pulses per revolution).

Adoption of a battery-less absolute position encoder has eliminated the need for a battery to retain the absolute position data.
The battery replacement and stock control are not required.

The absolute position system is explained in Chapter 5.

.
Equipped with a battery-less

absalute position encoder
as standard

."I--‘

Battery not required

4. Single connector

The HK-KT/MT series and some of the HK-RT series use the single connector which combines the servo motor power supply,
encoder, and electromagnetic brake into a single cable.

The one-touch lock makes wiring easy.

Depending on the wiring condition, the single/dual cable type can be selected.

Horizontally mounted single cable type with one-touch lock Vertically mounted single cable type with one-touch lock

In the direction of the load side In the opposite direction of the load side

Harizontally mounted dual cable type with one-touch lock Vertically mounted dual cable type with one-touch lock

_..J.-:-'-u__:' Lok

In the direction of the lead side In the opposite direction of the load side



_ Engineering Software )
m Drive System Sizing Software Motorizer )

MELSOFT Motorizer is software that provides available motor options according to the entered information on the
configuration, specifications, and operation patterns of the machine.

In addition to the AC servo, the inverter and sensorless servo can be selected.

This software also supports multi-axis selection, enabling you to select the capacities of the simple converter and power
regeneration common converter.

The software and instructions can be downloaded at the Mitsubishi Electric FA Website.

o

......

o e MELSOFT o W @ N -
Trew e af e
Driva Siging sofwars : . ._-'_'-___- - -
- £ — e z =
Motorizer e e I
Version 1 h = EE s | S — - -

2043 WTSUBISH BLECTRIC DORPORATION ALL RIGHTS RESERVED



m MR Configurator2 )

MELSOFT MR Configurator2 is software that supports all the phases of the servo amplifier from the startup to maintenance.
It facilitates the parameter setting, monitor display, test operation, servo tuning, and other operations.
The servo assistant function allows even beginners to use the most appropriate functions for their operation procedure.

In this course, this software is used for explaining the parameter setting and gain adjustment.

MR Configurator2 is bundled with MELSOFT GX Works3.
Anyone who purchased MELSOFT iQ Works, GX Works2, MT Works2, EM Software Development Kit, or CW Configurator can
download MR Configurator?2 for free.

ol e MELSOFT

Sanvn setup saftware

MR Configurator2

Version 1

83008 ATELBIEM ELECTRIC CORPORKTION ALL RIGHTS RESEEVED




1.7 Summary of This Chapter )

In this chapter, you have learned:

Engineering Software

Important points

Servo System Configuration
Types of Servo Amplifier MR-J5
Features of Servo Amplifier MR-J5 Series

Features of Servo Motor HK Series

Servo System °
Configuration

A servo system consists of a servo system controller, a servo amplifier, and servo motor.
The rotation position of the servo motor is fed back to the servo amplifier by the encoder.

It controls the servo motor to reduce the difference between the command value and current value.

Types of Servo Amplifier .

MR-J5

Type G for CC-Link IE TSN
Multi-axis type MR-J5W_and 400 V class converter separate type MR-J5D_ are also available.

Type A for the general-purpose interface such as a pulse train.

Features of Servo Amplifier .

MR-J5 Series

Speed frequency response is 3.5 kHz.
Various tuning functions are provided.

Many useful functions are provided for preventive maintenance, predictive maintenance, and corrective maintenance.

Features of Servo Motor °

HK Series

Extended combination with servo amplifiers
Compatible with both 200 V and 400 V
Equipped with a 26-bit resolution battery-less absolute position encoder

Single connector

Engineering Software .

Drive System Sizing Software Motorizer allows you to select the capacities including the motor driven by the inverter

as well as the servo.

MELSOFT MR Configurator? is software that supports all the phases of the servo amplifier from the startup to

maintenance.




(o ETI TP Installation and Wiring )

This chapter describes the wiring. For sake of simplicity, some wiring may be omitted in each wiring diagram.
Be sure to read the user's manual of the model used to perform wiring correctly.

_ Installation of Servo Amplifier )

Install the servo amplifier in the cabinet.
The following dimensions and precautions must be observed.

(1) MR-J5-A/MR-J5-G

Minstallation of one servo amplifier MIinstallation of two or more servo amplifiers
Cabinet Cabinet Cabinet Cabinet
Wiring allowance 40 mm
100 mm or 100 mm or more *1
ifi B0 mm or more ar more 10mm
Servo amplifier more 1 o more 1mm 1mm
10 mm ~10mm * Top S L i o
ar more L o ar more . 0 mm - 0 mm - 30 mm Tﬂp
oar more i ar mare or more
Bottom Bottom
40 rmm )
ar more 40 mm
x or more
Leaving clearance Mounting closely

*1 Leave a clearance of 100 mm or more above the fan units.

<Precautions>

e Install the servo amplifier right side up.

o Keep the ambient temperature within 0 °C to 60 °C. When the temperature exceeds 55 °C, circulate air so that the air at the
top and bottom of the servo amplifier does not stagnate.

e Use the servo amplifiers in the specified environmental conditions, such as vibration and altitude.

¢ Provide an adequate protection to prevent the following matter from entering the servo amplifier: conductive matter such as
screws and metal fragments, and combustible matter such as oil.

e When installing the cabinet in a place where toxic gas, dirt, and dust exist, conduct an air purge (force clean air into the
cabinet from outside to make the internal pressure higher than the external pressure) to prevent such materials from entering
the cabinet.

e For availability of close installation of the servo amplifier, check the specifications of the servo amplifier.

e When installing servo amplifiers in close to each other, leave a clearance of 1 mm between the adjacent servo amplifiers in
consideration of installation tolerances.
When installing servo amplifiers in this manner, keep the ambient temperature within 0 °C to 45 °C, or use the servo
amplifiers with 75% or less of the effective load ratio.

e When servo amplifiers are installed in close to each other, the servo amplifier on the right must have a larger depth than that
on the left. Otherwise, the CNP1, CNP2, and CNP3 connectors cannot be removed.



_ Installation of Servo Amplifier

(2) MR-J5W-G

HMinstallation of one servo amplifier

Cabinet

Servo amplifier|

10 mm —-|
ar more e

A0 mm |
or more |

<Precautions>

10 mm

Cabinet

T
Wiring allowance
80 mm or mare

ar mare®:

Bottom

¢ Install the servo amplifier right side up.

HMinstallation of two or more servo amplifiers

30mm -~

or maore

Cabinet

100 mm or 10 mm
more *1 or more
-

:

| @r mare

Leaving clearance

30 mm

or more

Cabinet

100 mm or more *1
Tmm e

Tmm
.

LOr maore

Mounting closely

*1 Leave a clearance of 100 mm or more above the fan units,

e Keep the ambient temperature within 0 °C to 60 °C. When the temperature exceeds 55 °C, circulate air so that the air at the

top and bottom of the servo amplifier does not stagnate.

e Use the servo amplifiers in the specified environmental conditions, such as vibration and altitude.

e Provide an adequate protection to prevent the following matter from entering the servo amplifier: conductive matter such as
screws and metal fragments, and combustible matter such as oil.

e When installing the cabinet in a place where toxic gas, dirt, and dust exist, conduct an air purge (force clean air into the
cabinet from outside to make the internal pressure higher than the external pressure) to prevent such materials from entering

the cabinet.

e When installing servo amplifiers in close to each other, leave a clearance of T mm between the adjacent servo amplifiers in
consideration of installation tolerances.
When installing servo amplifiers in this manner, keep the ambient temperature within 0 °C to 45 °C, or use the servo
amplifiers with 75% or less of the effective load ratio.



_ Installation of Servo Amplifier )

(3) MR-J5D-G

Connect the drive unit on the right of the power regeneration converter unit MR-CV_K4.

Tt Wiring allowance
' 100 mm or more

| Top
1 |.-
] Wiring allowance
{ 40 mm ar more
30 mm ar more ! -~ 30mm or more
r 1 Bottom

Wiring allowance
120 mm or more

<Precautions>

e |nstall the converter unit and drive unit in the correct direction.

e To prevent malfunctions, maintain the specified clearances between the converter unit/drive unit and cabinet walls or other
equipment.

o Circulate air so that the air at the top and bottom of the converter unit and drive unit does not stagnate.

¢ When using heat generating equipment, install it with full consideration of heat generation so that the converter unit and
drive unit are not affected.

e |Install the converter unit and drive unit right side up on a perpendicular wall.
e Use the servo amplifiers in the specified environmental conditions, such as vibration and altitude.

e Provide an adequate protection to prevent the following matter from entering the converter unit and drive unit: conductive
matter such as screws and metal fragments, and combustible matter such as oil.

e When installing the cabinet in a place where toxic gas, dirt, and dust exist, conduct an air purge (force clean air into the
cabinet from outside to make the internal pressure higher than the external pressure) to prevent such materials from entering
the cabinet.



_ Connecting Servo Amplifier and Servo Motor )

Connect the servo amplifier and servo motor.
Routing the servo motor power cable and encoder cable is required. (Note)
For a servo motor with an electromagnetic brake, wire the brake as well.

This course provides an example using optional servo motor power cable or connector set and encoder cable.

You can select the right options by using FA Integrated Selection Tool on the Mitsubishi Electric FA Website.
Click here for FA Integrated Selection Tool.

(Note) Depending on the type of the servo motor, the single cable type option is available that integrates the servo motor power
cable, encoder cable, and electromagnetic brake cable.



_ Connecting Servo Amplifier and Servo Motor )

(1) Single connector type such as the HK-KT series
The option to be used and wiring method differ depending on whether the wiring length exceeds 10 m or not.

<10 m or shorter> MR-J5-G/MR-J5-A

Green:
Grounding MR-ISW-G

MR-15D

o (Mote 3)
-390 CNP3A/B/C |
A Black: W
White: V
Red: U
Green:
Grounding

<Longer than 10 m=>

(Note 4)

(Note 1) ) )
]t | | To CNP3
L Connection to the amplifier is
‘ the same as that for 10 m or
[]H | (7o Nz )| shorter
|: (Mote 5)

j—

(Note)
1. Select the cable direction from the load side, opposite to the load side, and vertical. The above figure is for the opposite to
the load side.
2. For when the wiring length does not exceed 10 m, the single cable type option cable is available.
. Perform wiring in such a way that the combination of the A-/B-/C-axis is correct. The above figure is for the A-axis.
4. Use connectors and terminal blocks that meet the required IP rating. Extension cables for the power supply should be
fabricated by the customer.
The wire size differs depending on the servo motor capacity. Always refer to Rotary Servo Motor User's Manual (For MR-J5)

w

for correct wiring.
5. There are two options for the IP rating of the encoder relay connector: IP20 and IP65.
Depending on which option is used, the option model name of the extension cable for the encoder differs.

[Important points]

For the single connector type servo motor, the single cable type option cable can be used when the wiring length
does not exceed 10 m. Because the OD of this option cable is larger than the dual cable type option cable, use
the dual cable type option cable when a smaller bend radius is required.




_ Connecting Servo Amplifier and Servo Motor )

(2) Separate connector type such as the HK-ST series
The power cable should be fabricated by the customer using the optional connector set.

MR-J5-G/MR-15-A

(Mote 2,3)

I

Green:

(Note 4)
|[CNP3A/B/C

MR-J5W-G MR-J5D

(Note 4)

&

Black: W
White: V
Red: U
Green:
Grounding

B{E- =

¥

(Note)
1. The wire size to be used differs depending on the servo motor capacity. Always refer to Rotary Servo Motor User's Manual
(For MR-J5) for correct wiring.
2. Use of an optional encoder cable is recommended. When fabricating the encoder cable, use the recommended product
described in Rotary Servo Motor User's Manual (For MR-J5).
3. For fabricating the encoder cable, the angle type option connector is available.
4. Perform wiring in such a way that the combination of the A-/B-/C-axis is correct. The above figure is for the A-axis.



_ Wiring of Power Supply )

(1) MR-J5-G/MR-J5-A/MR-J5W-G

Wire the power supply to the main circuit power supply (L1, L2, L3) and control circuit power supply (L11, L21) of the servo
amplifier.

The following shows the schematic drawing for when the voltage of the power input is 200 V class. The actual wiring and
applicable wire size differ depending on the capacity. For details, refer to the user's manual (hardware) of the servo amplifier.

Use a molded-case circuit breaker (MCCB) with the input cables of the main circuit power supply.
Always connect a magnetic contactor (MC) between the main circuit power supply and the L1/L2/L3 terminal of the servo

amplifier, and perform wiring so that the main circuit power supply is turned off by turning off the magnetic contactor when
the alarm output (ALM) or forced stop input (EM2) becomes open.

200 W AC to 240V AC
MR-J5-G/MR-J5-A MR-JSW-G

Malded-case
circuit breaker
{(MCCB)

| EIGIF. [F

Magnetic
contactor
(MC)

mp— T}

©
i (=)
E ]

(Note)
Except for when the regenerative option is used, never disconnect the lead wired between P+ and D.

@ MR-J5 User's Manual (Hardware)
3 SIGNALS AND WIRING
3.3 Explanation of power supply system



_ Wiring of Power Supply )

(2) MR-J5D-G

Connect the power supply to the power regeneration converter unit MR-CV_K4, and connect it with the drive unit MR-J5D_-G4
using the option bus bar.

The bus bar varies depending on the combination of the power regeneration converter unit and the drive unit.
In addition, perform wiring for MC and wire the protection coordination cable.
For details, refer to the user's manual.

380V AC to 480 V AC

Protection coordination cable

MCCB

MCCE ' AC reactor

mMC

Connect them
inside the cover.

D MR-J5D User's Manual (Hardware)
3 SIGNALS AND WIRING
3.3 Explanation of power supply system



_ Connection with Controller )

The connection with the controller varies depending on the command interface of the servo amplifier.

(1) MR-J5-G/MR-J5W-G/MR-J5D-G (Note)
The controller is connected via CC-Link IE TSN.
Connect the controller and servo amplifier using an Ethernet cable that meets the standards listed below.

In addition, set the station address using the rotary switches inside the cover of the display.

Inside the display cover
MR-J5-G/MR-I5W-G

To another device station

Ethernet cable

Communication
speed

Ethernet cable Connector

Cable that meets the following
standards.
Category 5e or higher, (double shielded/STP) RJ45 connector e IEEE802.3(1000BASE-T)

straight cable
e ANSI/TIA/EIA-568-B
(Category5Se)

1Gbps

(Note) CNTA and CN1B of the MR-J5D-G drive unit are located on the top surface of the unit.



_ Connection with Controller )

(2) MR-J5-A
The command from the controller is input by pulse train input (position control) or analog voltage input (speed/torque
control).
The required wiring varies depending on the controller specifications.
Check the manual and specifications of the controller for wiring.

<Pulse train input> MR-J5-A <Analog voltage input> (Mote 1) MR-J5-A

CN3 CN3
f PP Speed command { |’ WC
Maxirmum | PG %10 V/Rated speed LG
pulse train £ NP J
input 4 Mpps | NG Torque limit ! f g TLA
SON (Note 2) +10V/
1/0 signals Maximurm torque
= 1O signals SON
ete. 9 RD
ete.
(Note)

1. It is the wiring diagram for the speed control.
2. It can be used when the external torque limit is enabled in the parameter setting.



_ Wiring of External Circuit )

(1) External 1/O signals
Wire the hardware stroke limit signal, forced stop input, and others as necessary.

The following figure shows an example for Type A. For actual wiring, read the user's manual (hardware) thoroughly.
Please review equipment knowledge, safety information, and precautions before use.

Forced stap switch

CN3

EM2

H‘J 5N

Tavad Lk =2
24vDd + DICOM
power = DOCOM

supply | -
ALM

(The DOG signal is connected to the controller.)

(Note) Design the circuit so that MC is shut off when ALM turns off.

D MR-J5 User's Manual (Hardware)
3 SIGNALS AND WIRING
3.2 Example 1/O signal connections



_ Wiring of External Circuit

(2) When using the STO function (Circuit for functional safety)
Connect an external safety circuit to CN8.
For details on the functional safety, refer to the user's manual (function).

CN8

-
Ps
N

, M-

Safety circuit J,'

[Important points]
When no external safety circuit is connected, do not remove the CN8 short-circuit connector supplied with the
servo amplifier.

m MR-J5 User's Manual (Function)
6 FUNCTIONAL SAFETY




_ Summary of This Chapter )

In this chapter, you have learned:

Installation of Servo Amplifier

Connecting Servo Motor and Servo Amplifier

Wiring of Power Supply
e Connection with Controller

Wiring of I/O Signals

Important points

Installation of Servo e Always observe the vertical orientation and wiring allowance dimensions of the servo amplifier.
Amplifier

e The specifications may be limited depending on the temperature condition and environmental conditions.

Connecting Servo Motor e The wiring method of the single connector type cable varies depending on whether the wiring length exceeds 10 m or

and Servo Amplifier
not.

e For a servo motor whose power connector and encoder connector are separated, fabricate the power cable by
yourself.

Use of an optional encoder cable is recommended.

Wiring of Power Supply e Connect the power supply to the main circuit power supply and control circuit power supply of the servo amplifier.
e Use a molded-case circuit breaker (MCCB) with the input cables of the main circuit power supply.

e Always connect a magnetic contactor (MC) between the main circuit power supply and the L1/L2/L3 terminal of the
servo amplifier, and perform wiring so that the main circuit power supply is turned off by turning off the magnetic

contactor in the event of alarm occurrence or forced stop.

Connection with Controller e Connect the G-type servo amplifier to the controller with an Ethernet cable that meets the CC-Link IE TSN standards.

e For the A-type servo amplifier, the required wiring varies depending on the command method of the controller.

Wiring of 1/O Signals e Connect the hardware stroke limit and forced stop input to the servo amplifier as necessary.

e Connect a safety circuit to CN8. When the functional safety is not used, do not remove the short-circuit connector

attached with the servo amplifier.




m Parameter Setting )

In this chapter and subsequent chapters, MR-J5-G/MR-J5-A will be explained unless otherwise noted.
For MR-J5W-G and MR-J5D-G, some parameters may be different.
For details, refer to the user's manual.

_ Servo Parameter Setting Method )

The parameter of the servo amplifier is called servo parameter.
The setting method of the servo parameter varies depending on the type of the servo amplifier.

Type A ... Set the servo parameter using the push buttons on the front of the servo amplifier or MR Configurator2.
Type G ... Set the servo parameter from the controller side via a network or using MR Configurator2.

This course explains the setting method using MR Configurator2.

[Important points]

e For how to set the servo parameter of Type G from the controller side, refer to "MELSEC iQ-R Series Motion Module
Basics (RD78G(H)/Startup)”.

e The parameters related to the functional safety can be written only from MR Configurator2.




_ Starting MR Configurator2 )

@ MELSOFT MR Configurator2

i Project Wiew Paameter Safety Posonngdata  Monitr Diagnoss  TestMode  Adustent Tools  Window  Help
: = : o [ ] = = G =
'E‘. o= el Kl k-]




_ Starting MR Configurator2 )

@MEmFrMRchu;umrz
i Project WView Parameter Safety Positonngdats  Monitr Diagnoss  TestMode Adusment Tooks  Window  Help

o

S gl e U o B O OF

This video explains how to create a new project in MR Configurator2.



_ Starting MR Configurator2 )

£1] MELSOFT MR Configurator2
i Project Wiew Parameter Safety Postoningdsta Monitr Diagnosis TestMode Adustment Tooks Window  Fsp

gt Bl s R

When you start MR Configurator2 on your personal computer,
you will see a window like this.
Click [New] under "Servo Assistant".



_ Starting MR Configurator2 )

B MELSOFT MR Configurator?
i Project View  Parameter

e J( cmen |
[_Sotch 1o Mdtrans Propect... |

Swwich the vandow by cicang thes button when you want
configrason.

0 create muit-as

The New Project window appears.
From the model drop-down list, select the model of the
servo amplifier used. In this example, MR-J5-G(-R)) is used.



_ Starting MR Configurator2 )

Ef] MELSOFT MR Configurator
! Project Wiew Paameter Safety Posonngdsta  Monitr Diagnoss  TestMods  Adustment Tooks Window  Help
i L i fae=lo) =30 e s 0 0 LR

mmmdhwm
* the applcaton i restarted

=)

Swatch the wandow by cidang Ehs button when you want
W create muit-awes configurasen.

Click the OK button to create a project.



_ Starting MR Configurator2 )

£1] MELSOFT MR Configurator2 New project
mmmmmnmmumu-&-w

e
Network Parame

Safety Parametes
Point Table

4| 1 ILI

MR-J5-G(-RJ) is added in the project tree.




_ Starting MR Configurator2 )

£1] MELSOFT MR Configurator2 New project
mmmmwhmmumm“w

). ystem Setting
1 [ Axis1:MR-J5-G(-RI) |

Parameter
Metwaork Parame:
Safety Parametes

Paint Table

<] 1l I_}_I

Now you have created a new project.




_ Starting MR Configurator2 )

£l MELSOFT MR Configurator2 New project
i Project Wiew Parameter Safety Posibonng-data Monitr Diagnoss  TestMods  Adustment Tools  Window  Help

!'35.

System Setting
1 [ Axis1:MR-J5-GI-RI) ¢
Parameter

Metwaork Parame
w).pum v A roje
Paint Table

<] it J |3

Fiy nams 15 Sample >
Sevm a3 type: M} Prosect Filesi® mac?) [w]

Tisle:

Switch the window this button when
| save a5 o vioriopace Fomat Fraect... | mmsum&um

Select [Project] — [Save as...] to save the created project.




_ Starting MR Configurator2 )

QMEI&DFI’MRCMH;uMLM ¥Deskiop¥sample¥]S_Sample.mrc2
mummmnmmumu“w

Then, double-click [Parameter] in the project tree.




_ Starting MR Configurator2

1] MELSOFT MR Configurator2 C:¥Users¥ ¥Desktop¥ample¥]S_Sample.mnc? - [Parameter Setting]
! project  view Fle  Parameter Setting(f)  Parametsr  Safety  Postonng-dats  Montr Dagnoss  TestMode Afuamment Tools  Window  Heip

SLLIECR G L TR LLERS

§ Project
||U]553mple
. System Setting

1 [ Axis:MA-J5-G(-RD) ! | £

8 Paramete

B Network Parame
E Safety Parametes

|8 Paint Table
< i >
i Servo Assistant 3 x
Assistant List :}

L—_)krw Star tup Procedure

i

i
\m A
#tapl Maching |
Step 1; Amplfier Setting

Step 2: Test Run

. An;i L -I-\ ead E&L'rnw ﬁh‘ﬁ g aamesr Lapy

Parameter Scttmg x |

Open Save ks

| Function displa &
Common
Posibon/speed,
Servo adjustme
Positioning
o
Servo amplifier
Machine diagn

Linear control

DD Mator cont

Fully closed loc
I _: List chisplay

Basic

Gasiry/filter

Extension

o

Extension 2

Extension 3

Option

Special

g1 O ¢ Shut off comerte »
o-1 0 Cormect comverts »
0-1/0 : End setong disabl +

0000-0004 0000 : CCUnk [ETS

05 0 : Network standar:

| Docking Help
[Pr. PAO1_Operation mode (**STY)]

Initial value Setting method Ver.

000030000 Reatar 1o the rélévant detail No Each ans

The [Parameter Setting] window appears.
In this window, input parameters for the servo amplifier.
Go to the next page.

Rafar 1o tha rélevant datall No




_ Example of Parameter Setting )

Parameter No.
[Pr.PA01.0] indicates the first digit of the parameter No. PAO1.
[Pr.PA02.0-1] indicates the first and second digits of the parameter No. PAO2.

No. Setting value
PAOT 0000 0000
1 1 L]Stdlgll
* —2nd digit
Bth digit

m Parameters Especially Need to Be Checked )

Common to Aand G

[Pr.PA02.0-1] Regenerative option selection Required when the regenerative option is used.

Used to set the direction of motor rotation when the forward

[Pr.PA14] Travel direction selection .
rotation is commanded.

Type A only

Control mode selection
Pr.PAO1. h | .
[Pr.PA01.0] [Position/Speed/Torque] Used to set the control mode

(Pr.PA13.0] Command input pulse train form Used to set the form of the command pulse train under the
' ' selection position control.
. . . Used to set the logic of the pulse trai ding to th
[Pr.PA13.1] Pulse train logic selection sed fose e. .og|.c OT the puiise train according to the
controller specifications.
Number of command input pulses . .
[Pr.PA.05~07] putp Used to set the electronic gear. For details, refer to 3.3.2.

per revolution/Electronic gear

Type G only (Note)

Set this parameter to "1: Enabled only for homing mode" when

[Pr.PD41.2] Limit switch enabled status selection using a Motion module manufactured by Mitsubishi Electric.

Used to set whether to connect the limit switch to the controller

[Pr.PD41.3] Sensor input method selection .
or servo amplifier.

Used to set the homing method. Some other parameters (such
[Pr.PT45] Homing method as [Pr.PT05] Homing speed) are required to be set according to
the homing method set in this parameter.

(Note) This table is for when the controller is a Motion module manufactured by Mitsubishi Electric and the PLCopen® Motion
control FB mode is used.
When the controller type is different or the Simple Motion mode isAS used, the parameters to be set are different.
For details, refer to the manual of the controller used.

Parameters required to be set or checked depending on the servo motor type

Common to A and G

Used to set the type of the servo motor used (Rotary servo

Pr.PAO1.1 Operation mode selection . . .
[ ] P motor/Linear servo motor/Direct drive motor).




Servo motor series setting/

[Pr.PA17,18] .
Servo motor type setting

[Pr.PC04.3] When a linear servo motor is used, set these parameters
(Type G) Encoder cable communication according to the model of the linear servo motor and
[Pr.pC22.3] method selection specifications of the encoder used. (Note)

(Type A)

[Pr.PL0O2,03] Linear encoder resolution setting

[Pr.PCO2] When using a servo motor with an electromagnetic brake, set

Electromagnetic brake sequence
(Type G) 9 9 the delay time used between the MBR output signal

[Pr.PC16] ?FL:)tf:tmotor with a brake) (Electromagnetic brake interlock) shut-off and the base circuit
(Type A) shut-off.

(Note) In addition, parameters related to the magnetic pole detection must be set when a linear servo motor or direct drive motor
is used.



m Electronic Gear )

The electronic gear is a function that multiplies a position command by a gear ratio to set the servo motor rotation or travel
distance to the command unit rotation or travel distance as desired.

Set the electronic gear so that the position command value output from the controller matches the travel distance of the
machine.

(Electronic gear numerator)
(Position command value) X

= (Travel distance of the machine)
(Electronic gear denominator)



m Electronic Gear )

[Type G]
The electronic gear is obtained by the following formula.

(Electronic gear numerator) Encoder resolution [pulse/rev]

(Electronic gear denominator) Travel distance per servo motor revolution [Position command unit/rev]

When the controller is RD78G(H) or FX5-oSSC-G, the controller has the electronic gear function as well.

In RD78G(H) and FX5-0SSC-G, it is called the driver unit conversion numerator/denominator in the axis parameters.
In such a case, set the driver unit conversion numerator/denominator for the controller.

(It can be set by following the wizard in the engineering tool.)

For controllers without electronic gear function such as the master/local module RD71GN11-T2, set it in the parameters
[Pr.PA06/07] of the servo amplifier.

[Type A]
Set the electronic gear so that the maximum output frequency of the controller and the maximum input frequency of the servo
amplifier (4 Mpps for the differential line driver) are not exceeded.

For the adjustment method and calculation example of the electronic gear for Type A, refer to the separate PDF.
It can be downloaded from the following link.

Electronic gear calculation example

[Important points]
The setting is different for the linear servo motor.
For details, refer to Chapter 6 and PDF.




_ Operating MR Configurator2 )

figurater? C:\Users), ‘Desktop\sample'J5_Sample.mac2 - [Parameter Setting] - a *
=8X
1F =

-G-RN ! | Open Save As

B (= igR Function display &

Pararme

rametes Postion/speed

ile Servo adjustme

~ Positsoning
(ML)
B x Serve amplifier
j Machine diagn
Linear cantrel
DD Motor cont
edure Fully closed loc
[ h List display
Basic
Gain/filter
“: Extension
-, 1o
Extension 2
E‘ Extension 3
j Optien
Special
0 : Metwork standan

E‘ [ T > -5 . .

E i Decking Help %

wis =

- [Pr. PAO1_Operation mode (**STY]] P

s Initial value Setting range Setting method Ver.

a 000030000 Refer 1o the relevant detail No Each ans Refer lo the relevant detail Mo.

L
[Pr. PAD1.1_Operation mode selection]
[Statom 00] MR:-Y5-G{ A7) Standard Servo ampifer cormecton: LSE UM |




_ Operating MR Configurator2 )

figurater? C:\Users), ‘Desktop\sample'J5_Sample.mac2 - [Parameter Setting] - a *
Parametes Setting(Z) Parameter Safety Positonngdats  Monity Dagnoss  TestMode Aduswment Tools  Window  Help -5 X
 BAEPloRA®Eheg® =
-
L4 . 1F =
— )
ng ||
-G(-R) H Open Save As
Er = E-Funchon display & |
Paramme| m
Iramete| Positron/speed,
ile | Servo adjustme
T Positioning
L 170
B x Serve amplifier
EI Machine diagn
Linear cantrel
DD Motor cont
edure Fully closed loc
- [ E]Lut display
Basic
Gain/filter
* Extension
-, 1o
Extension 2
(W Extansiond £000-0004 0000 : CCAUrk IE TS
Optien
] Special »
% P - >
. ilcraiivg
- [Pr. PAO1_Operation mode (**STY]] A
s !llllﬂuln ! Setting range ! Setting method ! Ver.
P 1
L

This video explains how to set parameters in MR Configurator2.




_ Operating MR Configurator2

figurator2 C:iUsers', "Desktopisample\J5_Sample.mrc2 - [Parameter Setting]

™1

Parameter Setting(Z) Parameter Safety Positoningdats  Monitr Dagnoss TestMode Adusmment Tools  Window | Help -5 X
11: Parameter No. | Name Initial value Setting value
& [Pr.PA02.0-1] Regenerative option 00 : Regen. option is not 00 : Regen. option is not
" selection used used
Pa
" [Pr.PA14] Travel direction selection | 0: CCW or positive dir. 0 : CCW or positive dir.
during fwd. pls. input, during fwd. pls. input,
CW or negative dir. CW or negative dir.
- during rev. pls. input during rev. pls. input
| [Pr.PD41.2] Limit switch enabled 0 : Limit switch always 1: Enabled only for
“ status selection enabled homing mode
1 [Pr.PD41.3] Sensor input method 0 : Input from servo 1: Input from controller
e selection amplifier
i
- [Pr.PT45] Homing method 37 : Method 37 -1:Dog type (Rear end
e (Data set type) detection - Z-phase
M reference)
s r
:l — ~

-
=

In this example, the parameters shown
above are set for the servo amplifier MR-J5-G.




_ Operating MR Configurator2

figurator2 C:hUsers', "Desktopisample'J5_Sample.mrc2 - [Parameter Setting] *
Parameter Setting(Z) Parameter  Safety Positonngdats  Monity Dagnoss  TestMode Aduswment Tooks  Window  Help - X
8 x Porameter Settmg X | b -
= E Aus] | w| oflRead §SetToDetaut Joventy 0 cxaceis oo o cx e Soo
G{-RI) ¢ ] Finor ENSaes 4o
L = &8 Function dnplt_'f' -
Parame AN—
Irametes Positron/speed
ile Servo adjustme
5l Positsoning
| (]
L Serve amplifier
? Machine diagn
Linear control
DD Motor cont PADLO-1 |=* Regenerative apbon sekechon
s = PCOZ | MBR Bectromagnetc brake sequence output
1 l 85 List display |PCD-|.! - Encoder cable communcation method selechon
- |Protection coordnaton settng
e Gain/filter PC%1 " Comerter stop mode selection
e IE;:“"“'“" PCa2 | Protechon coordinabon - Multple CONECtons selec
PCH83 | " Protection coordnaBon - Final end settng 0-1 9 { End settng dsabl «
Extension 2
D Extension 3 Nabwerk protoce setien
Option PH13.0-3 == Network protocal settng 0000-0004 2000 : CCUNK ETS «
:l Special » Control mode
5 p 5| |Proro | Confrol made selecton 06 0 : Metwork standar: «
ipecirg o L
s .
- [Pr. PAO1_Operation mode (**STY]] A
" ! Initial value ! Setting range ! Setting method ! Ver.
“
v

In the Parameter Setting window of MR Configurator2,
there are Function display and List display.
Function display shows parameters related to
each function collectively.




_ Operating MR Configurator2 )

figurater? C:\Users), "Desktop\sample'J5_Sample.mac2 - [Parameter Setting] - O *
Parameter Setting(Z) Parameter Safety Positonng-dats  Monitr  Diagnoss  TestMode Adustment Tods  Window  Hep -8 X
i o

F CETTETT TR LTS

x 4 . =
1 Parameter Setting X ] 1 b

- |@ Bl |.\f ﬂﬂm ih‘l’nmhl h\hl‘r q-;arf_'_e‘ Capy i Far ameies Soo

G{-RY)! ! B Anen & Ao

Er = &8 Function dlip|l’_‘:"
Parame|

—
Irametes Positron/speed
ile Servo adjustme
Positsoning

(]
L Serve amplifier
':] Machine diagn
Linear control
DO Motor cont
wdure
" l ﬁ]Lu‘t display l
* Gain/filter
Extension pC42 |* Y OTECON CoMENEYon - MUTGE COMTECTONS SEECT
J I;Immun? Pcas3 |* Protech Sration - Fral end seltng -1 0 : End setong dsabl
a | Neetwark protoool setting
Extension 3 LGS | " i setrg 0000-0004 3000 : CCAUNKIETS »
Optien == .
— mode
iy | Controd
E‘ ) mm" ’i" PADLD | Control mode sesecton 060 : Metwork standart »
L Deskng el ok
»
s .
- [Pr. PAO1_Operation mode (**STY]] A
= ! Initial value ! Seftting range ! Setting method | Ver.

List display shows parameters in the order of Parameter Nos.
Either display can be used to set the parameters.




_ Operating MR Configurator2 )

figurater? C:\Users, ‘Desktop\sample’J5_Sample.mrc2 - [Parameter Setting] - a x
mummmmvmmmwmmetmm -5 X
8 x uu-. x] 4b -
Parame
Irametes Positron/speed
ile Servo adjustme
~ Positsoning
10
B x Serve amplifier
T Machine diagn
Linear control
DO Motor cont
edure Fully closed loc
1 [ ELlﬁd’Iiphj‘
Basic
¥ Gainy/filter PC%61 " Comertee siop mome seiecton e -
E Extansion pC2 " Protecton Coordinglion - MU COnNECTons SeecH 0-1)os : MR8
' IE'?MW“ pcas.3 " £1otection coordnation - Fral end settng o-:g;::ﬂ;ﬂmm'm
L_-| Extensian § | e twark protoool setting 0C : MR-RETN (Cooling fan & nesded)
P10 |- Network protocal setong 0000-0004| X0 | MRAB14
Optien 0 : MRL-REJA
= Specl v }:m““d:- 1 | MR RBS? ook fon i nesded)
it - >l ADLO Control mode selecton o] g
CEl- ety
E LDeskicalise 1?*«54%%::---@1: .
93 : MRL-RBIY 4 (C reeded
5 H:Rﬂlﬁdtgcmmfm:m&d] L]
[Pr. PAD2_Regenerative option (“*REG)] l
s
B . " " # . " s
In Function display, "[Pr.PA02.0-1] Regenerative option selection” is v
under Common — Basic - Component parts.

Always set this parameter when the regenerative option is used.
To change the parameter, select an option from the drop-down list.
In this example, leave the initial value as "00".




_ Operating MR Configurator2 )

figurater? C:\Users, ‘Desktop\sample’J5_Sample.mac2 - [Parameter Setting] - a x
mummmmmmwmmetmm -8x

Br
Parame|
rametes Position/speed. Mo, | Abbe. Hame Uinit Setting rangs Mgl [
e Servo adjustrg | [PC6.3 (% [Priechen coondinalion -Arslendseting | ! p——
= Positioning protocol setting
o PH13.0-3 == Network protocol settng 0000-0004 0000 : CCANK ETS «
L Serve amplifier |Control mode ; - ' o ]
T Machine diagn PADLOD | Control mode selechon 08 0 : Network standart <
Linear control
DD Motor cont PAL4 0L Travel direchion selecbon 0-1 0 : COW or positive { = h
edure Fully closed loc — — —
[ @]Llst display Zero speed
Basic PCO? 250 Zero speed 0-10000 0
Gain/filter hﬂﬂ
= Extension PADA2 % Servo forced stop selecton -1 0 : Enabled (Use fort »
) 110 |Forced stop deceieratian funcbon
Extention 2 PADAY  |* Forced stop deceleraton funchon sekection 0-2 2 : Forced stop dece »
il Extension 3 PC24  RSBR  Decelerstion tme constant ot forced stop 0-20000 1
Optien | vertical axis freefal prevention
:l Special | [PCO2 L]  Bectromagnetc brake sequence output 0- 1000
5 P - a2 RSUP1  Verticl aws freefal preventon compensation amoun ~25000-25000 -
§.Deckmg Help 7 x
»
wis
= )
B [Pr. PAD2_Regenerative option (““REG)]

In Function display, "[Pr.PA14] Travel direction selection" is under v
Common — Basic — Rotation direction.
Select the servo motor rotation direction for
the forward rotation command.
In this example, leave the initial value as "0".
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figurater? C:\Users, ‘Desktop\sample’J5_Sample.mac2 - [Parameter Setting] - a x
mummmmmmwmmetmm -5 X
4 = 1 muﬂ-. = ] 1b =
ng
-G{-Ill'_l!:
Br
Parame|
wamete Position/speed. Mo, | Abbe. Hame ] Setting rangs Axis] [
e Servo adjustme PC%.3 | * _|Profection coordination - Fnalendsetting | g-1 0 : End seting dsabl »
E Positsoning protocol setting
o MLL0- * | Metworkprotocolsetting £000-0004 0000 ; CCANKIE TS o
L Servo amplifier | Control mode
T Machine diagn PADLO | Conitrol mode seecton 08 0 : Network standart <
Linear control | Rotation drecton
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D Extension 3 PC24  RSER Deceleraton trme constant 8t forced s10 0-20000 100
Optien | vertical axis freefal prevention
:l Special | [PCO2 | MBR  Blectromagnet brske sequence outDut 0- 1000
] P - a2 RSUP1  vertical aws freefal preventon comgersaton amoun ~25000- 29000 -
a =
| Deckng ey ) x
»
wis
- ~
[Pr. PAD2_Regenerative option (“*REG)] ‘
s
. . . . W
" " "
Set "[Pr.PD41.2] Limit switch enabled status selection" and "[Pr.PD41.3]

Sensor input method selection” in List display because they are not
displayed in Function display.
Click List display — 1/O to display the PD groups.
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figurater? C:\Users\ ‘Desktop\sample’5_Sample.mrc2 - [Parameter Setting] - a x
Parametes Setting(Z) Parameter Safety Positonng-dats Moty Dagnoss  TestMode Aduswment Tools  Window  Help -5 X

| Pae 035 1::' For manufacturer setng
e Servo adpustme ! !
pg,m::; PO "™Da | For menufacturer setting
| & 037 | *TPOP For manufacturer setong
- o P03 D4 Input device selechon 4
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DD Motor cont, | [PD42 For marufacturer settng
oy Fully closed loc m :mm
i I !:L;:t‘:'pw D45 For manufacturer setting
gy PO For manufactuer seting
* Gain/filter po47 For t seting
Extension PO4S | | For manufacturer setting
s 10 PD43  TPRTI For manufacturer setting
Extension 2 POSD  TPRTY For manufactser setting
i Extention 3 PDSI  "DIINZ | Input device selection 3-2
Option OS2 For manufacturer setting
- Special Jms For manufactrer serang
-] POS4 | For manufactrer sething
E < ]_2'_ »| BAEE B . -
| Dockng tielp
»
-
a

Scroll to [Pr.PD41].
To change each of [Pr.PD41.2] and [Pr.PD41.3] to 1,
enter "0000 1100".
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5 [Pr. PTO5_Homing speed (ZRF)] l

In Function display, "[Pr.PT45] Homing method" is under Positioning = | ~
Homing — Homing method.
In this example, "-1: Dog type (Rear end detection - Z-phase
reference)#Forward (CCW) or positive direction" is selected from the
drop-down list.
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Then, write the parameters set here to the servo amplifier.




_ Operating MR Configurator2 )

Connect the personal computer and CN5 of the servo amplifier
with a USB cable.




_ Operating MR Configurator2

Turn on the power supply of the servo amplifier.
When writing parameters, you may only turn on
the control circuit power supply.
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When the communication with the servo amplifier is enabled, the
[Selected Items Write] and [Axis Writing] buttons are enabled.
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muwmmw&n“mmmwrﬂmm
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To write parameters at once, click the [Axis Writing] button.
When the message "Execute writing. Continue?” appears,
click [Yes].
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Parameter Setting(Z) Parameter  Safety Positonngdats  Monity Dagnoss  TestMode Adustment Tools  Window  Help -5 X
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Writing of parameters starts.
When it completes normally, the message
"Writing is completed.” appears.
Click the [OK] button to delete the message.
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When restarting the servo amplifier is required for enabling
the parameters, the message "Please switch the power supply of
the servo amplifier off and on again." appears.
In this case, turn off and on the power supply of the servo amplifier.
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figurater? C:\Users\ "Desktop\sample’J5_Sample.mrc2 - [Parameter Setting] - a b4
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This completes parameter writing.
Go to the next page.




_ Summary of This Chapter )

In this chapter, you have learned:

e Servo Parameter Setting Method

e Starting MR Configurator2

e Example of Parameter Setting

e Operating MR Configurator2

Important points

Servo Parameter Setting .
Method

For the G-type servo amplifier, set the parameter from the controller side via a network or using MR Configurator2.
For the A-type servo amplifier, set the parameter using MR Configurator2 or push buttons on the front.

Change the parameters related to the functional safety using MR Configurator2.

Starting MR Configurator2 .

Start MR Configurator2 and create a new project.Then, select the model to be used.

Example of Parameter .

Setting

First, check the parameters that must be set and parameters that need to be set depending on the servo motor type.

Adjust the relationship between the command value from the controller and actual travel distance of the machine using

the electronic gear parameters.

Operating MR .
Configurator2

In the Parameter Setting window of MR Configurator2, there are Function display and List display.Either display can be

used to set the parameters.
When writing the parameters to the servo amplifier, turn on the control circuit of the servo amplifier.

Some parameters are applied when the control circuit of the servo amplifier is turned off and on.




o ETI T Bl Test Operation )

This chapter describes how to perform the test operation for checking the rotation direction, travel distance, and others.

<Restrictions>

When an absolute position detection system by DIO is configured with Type A, the test operation cannot be executed.
To execute the test operation, change the system to the incremental system.

The absolute position detection system is explained in Chapter 5.

_ Test Operation Procedure )

Preparation
Wiring check
Set the test operation
maode (G only)
(DIP switch operation)
Connect with PC

Test operation using MR
Conﬁgurator2 ...................... Refer to 4.2,
Checking I/O signals

Test operation using a
controller

...................... Refer to 4.3,

END

[Important points]

When a linear servo motor or direct drive motor is used, the test operation is performed after the
execution of magnetic pole detection.

For details, refer to Chapter 6.




_ Test Operation Using MR Configurator2 )

[Type G only]
Before using the test operation function of MR Configurator2, change the DIP switch.
Set SW3-1 to "ON" (upper side), and then turn on the power supply of the servo amplifier.

Inside the display cover

5W3

When the initialization is completed after the power is supplied, the display changes as shown in the figure below.

m JOG Operation )

[Common to Type A and G]
Perform the JOG operation using the test operation function of MR Configurator2.
Details are explained in the video on the next page.




m JOG Operation )

hmsunmamﬁgummzmuum \Deskioptsample\)s_Sample.mec2 - u] %
i Broject Miew Darameter  Safety Posforingdals  Monitor Disgross  TestMode  Adjusiment Tods  Window  Hep

Click the play button.

|Assstantist ]

(- pservo strtp Procedure

| [Station 0] MR-15-G(-) Standard Servo amplifier connection: USB o [car” [ [5emr



m JOG Operation )

] MELSOFT MR Configurator2 C\Users\,  \Desktoplsample\)3_Sample.mrc2 = o %
i Broject View DParameter  Safety Posforingdals  Monitor Disgross  TestMode  Adjusiment Tods  Window  Hep

Peint Table

&1

[m:w E

(- pservo startp Procedure

= Perform the JOG operation.
{ Click [Test Run].

| [Station 0] MR-15-G(-R) Standard Servo amplifier connection: USB [ow [car [ [5omL
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] MELSOFT MR Configuratos? Cr\Users\ \Deskiopsample')5_Sample.mrc2 - u] ®
i Project View Parameter Safety Posioningdats Monitor Diagnoss  TestMede  Adjustment Toos Window  Help

| [Station 0] MR-15-G(-) Standard Servo amplifier connection: USB fowm [car [ [ScRL
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] MELSOFT MR Configurator? Ci\Users\,  \Desktoplsample\)5_Samphe.mrc2 - o %
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- : £

Before connecting mator

‘o the machine, the servo
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B

| [Station 0] MR-15-G(-RJ) Standard Servo amplifier connection: USB [ow [car [ [5om
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e

Lise: the Positioring Mode to
werify that the molor rotates,

[Te:

ou an use Display Al on the
monitor to werify that the
makor is rotating properdy.

[ loepaa

(cheam | [hexiz |

Ready | [Station 0] MR-15-G(-) Standard Servo amplifier connection: USB [ow [car [ [5em
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Lise: the Positioring Mode to
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[Te:
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monitor to werify that the
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(cheam | [hexiz |

Ready | [Station 0] MR-15-G(-) Standard Servo amplifier connection: USB [ow [car [ [5em



m JOG Operation

47] MELSOFT MR Configurator2 Ci\Usersh, ‘\Desktopisamphel)5_Samphe.mrc2 - [J0G Made] - m} ®
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¥ou an use Display Al on the
manitor o verify that the
mator is rotating properly.

[ [Z[Deplay ]
(e |

Ready

[FIRatatan anly whils the COW ar CW Buthan i by

The SHIFT key can be used for forosd stop.

The JOG Mode window opens.

[Station 00] MA-15-G(-RJ) Standard Servo amplifier conneciion; LB P HUM




m JOG Operation

= [ J5_Sample
. System Setting

] MELSOFT MR Configuratee2 Ci\Userst,  \Desktophsamphe'J5_Sample.mec2 - [J0G Made] -4
i Project Miew Darameter Safety Postioingdats Monitor Dignoss  TestMode  Adjustment Tosls  Window  Hep -8x
EFE 8% m 1k -
O
Sethng

= Mg Asis1:MR-J5-G(-RY) !
[%] Parameter
[3 Metwark Parame
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When no external wiring (LSP/LSN) is connected,
select the Limit switch automatic ON checkbox.

<l | TO-S00aY
Smo.hsm 2 x

Testfun v

iTa | Biromeracon | |_Blreversecw_| A -
BEEEEE | (FIrstzton enly whis the CCW or O button & being pushed

K
]
§|
;

wesify that the molor rotates,

¥ou an use Display Al on the
manitor o verify that the
mator is rotating properly.

(chewm | [hexiz ]

Ready

The SHIFT key can be used for forosd stop.

[Station 0] MA-15-G(-RJ) Standard Servo amplifier connection: LS8
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47] MELSOFT MR Configurator2 Ci\Usersh, ‘\Deskiophsample’)5_Sample.mrc - [JOG Mode]
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=Operation image >

= [ J5_Sample
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. System Setting
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[%] Parameter
[3 Metwark Parame
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Peint Table

Setting
Milor speed
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FS
-

[] Limit switch automatic OH

Lﬂmﬁﬁcw_“ B reverse cw_| A
ECTTE

mesr| Click [Forward CCW].

Lise: the Positioring Mede to
werify that the moler rotates,

ou an use Display Al uni}\e
manitor o verify that the
mator is rotating properly.

|

Lower stroke limit Upper stroke limit
- ! e
_—

&

Dog signal

200 3 rjmn
{1-G700)

1000 55 ms
(0-50000)

eady

[Station 0] MA-15-G(-RJ) Standard Servo amplifier connection: LS8
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47] MELSOFT MR Configuratos2 Ci\Usersh,

Eiﬂ B

= [ J5_Sample
. System Setting
= Mg Asis1:MR-J5-G(-R)) !
[%] Parameter
[3 Metwark Parame
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T
¥ou an use Display Al on the
manitor o verify that the
mator is rotating properly.

(shewm | [hexiz ]

The SHIFT key can be used for forosd stop.

The forward operation is performed while
the mouse button is being pressed.

Ready

[Station 0] MA-15-G(-RJ) Standard Servo amplifier connection: LS8
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A7) MELSOFT MR Configuratos2 Ci\Usersh, ‘\Deskiophsample’)5_Sample.mrc - [JOG Mode]
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i Servo Assistant 4 x [] Limit switch automatic O
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(0-50000)

>3 Ta L Biromeracon_| Lﬁm;enp ] A =

e A —

The SHIFT key can be used for fored

lick [Reverse CW]. ‘

ou can use Display Al on the
manitor o verify that the
mator is rotating properly.

(chewm | [hexiz ]

Ready

=Operation image >

Lower stroke limit Upper stroke limit

nhmmmeﬁm
= =

Dog signal

|k

[Statian 0] MA-15-G(-R) Standard Servo amplifier connection: LS8
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47] MELSOFT MR Configuratos2 Ci\Usersh, ‘\Deskiophsample’)5_Sample.mrc - [JOG Mode]

- m} ®
i Project View Parameter Safety Posioningdats Monitor Diagnoss  TestMede  Adjustment Toos Window  Help xX_&
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] | {0-50000) —
i Servo Assistant 2 x [#] Limit switch automatic ON F
Dog signal
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BRI | (Z)rotzton eely while the CCW o O button & being pushed

werify that the moler rotates,
2| Puosstionung Mode |

T
¥ou an use Display Al on the
manitor o verify that the
mator is rotating properly.

(shewm | [hexiz ]

Ready

The SHIFT key can be used for forosd stop.

The reverse operation is performed while
the mouse button is being pressed.

[Station 00] MA-15-G(-RJ) Standard Servo amplifier conneciion; LB FoNUM
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A7) MELSOFT MR Configurator2 Ci\Usersh, ‘\Desktopisamphel)5_Samphe.mrcZ - [J0G Made] - m} ®
i Project View Darameter Safely Poscringdats Monitor Disgnoss  TestMede  Adjustment Toos  Window  Hep -8%X
i Proj o x m—l —— =Operation image > -
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. System Setting "IE e |:l o o h‘
1= g AuisT:MR-J5-Gi{-RI) ¢ Setting Lower stroke limit Upper stroke limit
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?ﬁt‘ﬁf;ﬁ*ﬂw The SHEFT key can be used for forced siop.
oG Med
Lse the: JOG Mode to venify
that the motor rotates.
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Uise the Pesiioring Mede to
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[T
rwmuﬂeo\‘?ﬁ:'(ahlu:\ﬂ\e . R
monitor to verify that
Lo el This completes the JOG operation.
— Go to the next page.
Ready [Station 00] MA-15-G(-RJ) Standard Servo amplifier conneciion; LB UM




m Checking 1/0 Signals )

[Common to Type A and G]
You can check whether the external I/O signals connected to the servo amplifier are operating properly.

Input signal check allows you to check if the stroke limit and other signals are properly turned on and off.
Output signal check allows you to check if the external circuit operates properly using a tester or other means by forcibly
turning on the external signal.

On the next two pages, you can learn the checking method with videos.



ﬂ Checking 1/0 Signals )

(1) Input signal
2] MELSOFT MR Configurator G¥sers¥  ¥Deskiop¥sample¥)s_Sample.mrc2 - 0O =
 Project Vew  Perametsr  Safety data  Monifor TestMode Adustment Took Window  Help

Click the play button.
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Step 1: Amplfier Setting

Step 2: Test Run

Step 3: Servo Adjustments

Cerve Ampitr P

‘ [f & Problem Ocours:
[ Troubiesooing |
Ready

[ o [um oo 4

| I=tam0n 00] MRL-15-G{-11) Standard Servn ampifier connection: USE
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(1) Input signal
£] MELSOFT MR Configurator? Cflsers¥  ¥Deskiop¥sample¥)s_Sample.mrcz - 0O =
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| 5taton 00] MR-15-G{#.1) Standard Servn amplfier cannection: USE [om [ea fam [scr 4



ﬂ Checking 1/0 Signals )

(1) Input signal
] MELSOFT MR Configurator? Cflsers¥  ¥Deskiop¥sample¥)s_Sample.mrc2 - 0 =
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(1) Input signal
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Ready | I5tmeon 00] MR- 15-6{3) Standard Servo ampifier connechon: USE [ovR [cae frama [scme
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(1) Input signal
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TestRun [l
1[2]3]4]

1 syemchec

Chedks the system
configuration and winng,

=Operation image >

D O D 1OFF Lower stroke limit Upper stroke limit
MR-J5-GIRJ)

Trgut sig, Cuitput 51, «mq_ammmm
STO1 4 6 — mh —

STO2 5 7 = -

— Dog signal
— TR . y.

LEP 2

TPR1 1l

L5y 12 9 M

DOG i) LBAER

EMZ 20 18 LEAIR

This is an example for checking input signals of LSP, LSN, and DOG.

When the workpiece shown in the operation image reaches the upper
stroke limit, lower stroke limit, or dog sensor, the |/O signal turns on/off.
* The actual system stops immediately when LSP or LSN turns off.

[5taton 00] MR-15-G[-1) Standard Servo amphfier connection: USE




@ chciing 1/0 signals )

(1) Input signal
£l MELSOFT MR Configurator2 C¥Users¥
i Project Wew 1O Manitor

¥Desktop¥sample¥)s_Samgple.mrc2 - [0 Monitar] = o *

1A Point Table Trgut 5,
3 - all e

Cutpuit sig.
4
5
TF
i3 MER
d 15 [T
2
i
1 0
[
20 1 | AR
0.00 =
0.00

Parameter Sa I Esahg Fumusaﬂ

This completes the I/O monitor display check.
Go to the next page.

| [5tamon 00] MR- 15-G{ 1) Standard Servo ampifier connecton: USE [owe [cae e [scre 4



ﬂ Checking 1/0 Signals )

(2) Output signal
1) MELSOFT MR Confiqurator2 O Usersh \Desktophsample')5_Sample.mic2
i Project Wiew Parameter Safety PosSonngdats Monitr Disgroms  TestMode Adustment Tods  Window  Help

= [ 15_Sample

3. System Setting

= D PotisT:MR-15-G{-RI) ¢
Parameter
@ Metwork Pararne
Safety Paramete;
Peint Table

<l a [3]

Click the play button.

|A.mﬂ|tlﬂl

Ready | [Station 00] MAL-15-G(-R.1) Standard Serve ampifier connection: USB



ﬂ Checking 1/0 Signals )

(2) Output signal
1) MELSOFT MR Configurator2 O Usersh \Desktophsamphe')5_Sample.mic2 - m} x
i Project Wiew Parameter Safety PosSoningdats  Monitor  Disgrosms  TestMode  Adustment Tods  Window  Help

= [ 15_Sample

3. System Setting

= Dl PotisT:MR-15-G{-RI) ¢
Parameter
@ Metwork Pararne
Safety Pararmete;
Peint Table

<l a (3]

]
t:)&uwmpm

tep || 7770 | Serve ‘

|A.mﬂ|tlﬂl

) Amp | Moo
ep2
= Machine

Step 1: Ampifer Setting

[demptis somg |

| (Statian £0] MAL-15-G(.1) Standard Servo ampifier connecion: USE [owm [car [ [5RC



ﬂ Checking 1/0 Signals )

(2) Output signal
1) MELSOFT MR Confiqurator2 O Usersh \Desktop\samphe')5_Sample.mic2 - m] x
! Project Mew Parameter Safety Posboringdats Monitor Disgnoss  TestMode  Adustment Toos  Window  Help

= [ 15_Sample
3. System Setting
i D Autis1:MR-JS-G{-RY)
Parameter
@ Metwork Pararne,
[B) Safety Pararmete
Peint Table

%] a )

|THEFI.LI'|

| (Statian 00] MAL-15-G(R.1) Standard Servo ampifier connecion: USE [ow [car [ [5Rr



ﬂ Checking 1/0 Signals )

(2) Output signal

I Project Wiew Parameter  Safety Postoningdsts Monitr Disgross  TestMode  Adustment  Toos  Window  Help

@ Metwork Pararne,
[B) Safety Pararmetes
Peint Table

%] a ]

MELSOFT MR Conficurator?

Onge you start test mode, normal operation by extemal input
signal will be mvalid.

Unstable communication may csuse the safety function of the
servo amplifier to react to canced the test mode.
Cancellation of test mode may result in e.g. motor stop.

T |

Feady | [Statian £0] MAL-15-G(R.1) Standard Serve ampifier connecion: USE [owm [car e[S



m Checking 1/0 Signals

(2) Output signal

1) MELSOFT MR Confiqurator?

Crilsersh

\Desktophsampe’)5_Sample.mirc2 - [0 Forced Qutput]

i Project Wiew Parameter Safety PosSoningdats Monitr Disgross  TestMode Adustment Tods  Window  Help

inep. 0 MEPoRAs sh Te ™

=4 [ Y

H Project 8 x
= [ 15_Sample
£ System Setting
= Dl AotisT:MR-15-G(-RI) |
™) Parameter
B Metwork Pararne
[ Safety Pararnete:
[ Peint Table

Checls the system
oonfigur ation and wiring

Chexch the: system configuration.

¥
ETE—

Chac thee input wirng.

h 4
00 Forcad ot

Check: the output wirng.

00 Forced Output % |

[! Axil 'vI“”' Test Doerabion Mode Cancel

Forced output stabus
eV OFF

oM

oN3a /_l
OFF

oH39 ’_Ll
OFF

U\I}-IJ’—LI
OFF

TH-15 ’LJ
OFF

The DO Forced Output window opens.

Quiput for safety sub-functon
"Get PSAOL0 as 1 and PSADL 1 a5 2

(e iecdoupi ]
(oieamn ] (Chextz_]

Ready

[ [ oo

<|/O symbel connector pin array>
N3
/ 1 1 1)

2 el 2] 16
LSF 3 LSH 13
BOCOM L MER
ADIRD ADIN1 15
AT L ALM
La - ~ LAR | 17
L LE l LBR
L 3 LZR | 19

L INP e DOG

TPR1 EM2 ——
=

[Station 00] MA-15-G(-R.1) Standand Serve ampifier conneciion: LSS




m Checking 1/0 Signals )

(2) Output signal
u]

1) MELSOFT MR Configurator2 O Usersh \Desktophsample’)5_Sample.mic2 - [00 Forced Qutput]
Ewhhuh&kmwwasleTﬂmM

i Project 8% 0 Forced utput ¥ |

= [ 15_Sample [m] Axis? 'vlﬂ"' [est Doerabon Mode Cancel

) System Setting
& Ju AxEEMRISGERDY | Forced output status

Rrumes (e  lov

B Metwork Pararne
<I/O symbel connector pin array>

[ Safety Pararnete: o
[R) Point Table R
N3

) Fm———
! Servo Assistant o x 7 A —
i._'
Teatfun ¥ o4 Thisis an example for checking CN3-9. T
(2[5 Click [ON]. Lo |2 | 16
LS8 LSN |
EE— BN Rl BT
=TI, o
- ADING ] ADINT =
Chexch the: system configuration. [ —— 16 ALM
e L
Chasck thee inpul wirng. |
53 s LZR 50
- Output for safety sub-function 1 e |22 pos
| DO Forcad Ousput' *Set PSADLD a5 1 and PSADL 1 8z 2 TPR1 EMZ ——
Cheeck: the output wirng. e e i ______/_/
ClPsedope | [ oo d [ oo 2 o
(eenm | [ pexiz ]
[Station 00] MA-15-G(-R.1) Standand Serve ampifier connection: LSS 2 |car M |5cw

Ready



m Checking 1/0 Signals )

(2) Output signal

1) MELSOFT MR Confiqurator2 O Users) \Desktophsampe’)5_Sample.mirc? - [00 Forced Qutput] m]

! Project MVew Parameter Safety Posoningdata Monitor Disgnoss  TestMode Adustment Toos  Window  Help
Y- TR Y SELYEPTT S TEEEN
Ehﬁ' 8% 0 Forced utput X |

ain g-::l’" e i) Auis? '\'ik”'h:ﬁtbnhmmw
dem ing

=l AxisTEMR=IS-GCRDE | Forced output status

™) Parameter . 4=
) Metwork Pararne E

[ Safety Pararnete: .
[ Point Table Oiz8 r‘ﬂ <|/0 symbel connector pin array>
———|
" ) ———
=E$umi\ssm o x m;_IJ’%I ——
[ 1 n ]
rethr o | [enad ]
1[2[3]a Lir 2 |2 6
EEET— il I e BT
Cheds syt 4 14
m‘q:?mr:rﬂnmnq DOO0M MBR
[5 5t Corouraton Sl e s | s
Chexd the: system configuration. [ orrs 16 ALM
. " = sl N el IET;
| L0 Menitor
Check thee npul wring.
- Output for safety sub-function
EEET *Set PSADL0 a5 1 and PSADL 1 85 2

(v =t e R
G G

Ready [Station 00] MRL-15-G(-R.1) Standard Serve amplfier connection: LS =TT




m Checking 1/0 Signals )

(2) Output signal

1) MELSOFT MR Configurator2 O Usersh \Desktophsample’)5_Sample.mic2 - [00 Forced Qutput]

; Project 2% 3O forced Output X |
aln ‘;—;’:P" e i) Axis? 'viﬁ”'lﬂmummw
dem ing
= D ABEMRISGCRIT | Forced output statis
™) Parameter
B Metwork Pararne ) =
[ Safety Pararnete: .
[ Point Table ma%‘ <0 symbel connector pin array>
[,k
o ——— -
1 1 Tl
2 2 g
5P - LN 13
socou| "% | maer
ADING ADIN | 15
L ‘:.'rml. ALM
LA - | LAR | 17
8 s |10 o
Chac thee input wirng. Lz 'T 2R 5
- oy e [ pos
o — When the external signal turns on, check if the signal is actually output using | =2 J
outpul wirng. - . .y » . —
(Femaiap] | [ a tester or other means and if the external circuit is working properly. e =
(spmam ]| (ee ]
Ready [Station 00] MA-15-G(-R.1) Standand Serve ampifier connection: LSS




m Checking 1/0 Signals

(2) Output signal

1) MELSOFT MR Configurator2 O Usersh \Desktophsample’)5_Sample.mic2 - [0 Forced Qutput]

i Project Wiew Parameter Safety PosSoningdats Monitr  Disgroms  TestMode  Adustment Tods  Window  Help

H Project 2 x
= [ 15_Sample

) System Setting

= Dl AotisT:MR-15-G{-RI) ¢
™) Parameter

3 Metwork Pararme

[ Safety Pararnete:
[A Point Table

[ ——m—
i Senvo Assistant 8 x
i_‘

Test Aun E

1(2[3[4

Checis the system
oonfigur ation and wiring

3 BN
Chexh the: system configuration.

Chasc thee input wirng.

¥
00 Forcad ot

Cheeck: the output wirng.

D0 Forced Outpat X |

(] Axist 'vlﬁ”'lﬁmummw

Forced output stabus

I_i‘ﬂ I_ﬁF

Quiput for safety sub-function
"Get PSADL0 as 1 and PSADL 1 a5 2

(o iecdoupi ]
(oieamn ] (Chexiz_]

Ready

[ [ oo

<I/Q symbel connector pin array>

ChN3
T —
1 1 T
2 2|21 16
SP - LSN 13
4 loocou] MER
ﬂnlhn-. 5 ADINA | 15
& owcomlt15_) ALM
LA LAR

[Station 00] MA-15-G(-R.1) Standand Serve ampfier connection: LSS




m Checking 1/0 Signals )

(2) Output signal

1) MELSOFT MR Configurator2 O Usersh \Desktophsample’)5_Sample.mic2 - [00 Forced Qutput] a

i Project Wiew Parameter Safety PosSoningdats  Monitr  Disgroms  TestMode  Adustment Tods  Window  Help

i Project 8% 0 Forced utput X |

aln ‘;—;’:P" e i) Axis? 'vlﬁ”'lﬁmummw
dem ing

& D AREEMRISGERIE | - Forced output stas

™) Parameter I_ e I_ L=
B Metwork Pararne N

[ Safety Pararnete: .
[ Point Table Oi38 %‘ <I/O symbel connector pin array>
1 —rr— | C“”r%-l N3
[Testun El l— on L1 Ln
MN3-15
7 = 2 12
1(2]3]|4 = + TPR2 | LG
| 1. systemched: | gl IET] fd| JET

Checis the system
oonfigur ation and wiring

3 BN
Chexch the: system configuration.

Chac thee input wirng.

W Qutput for zafety sub-funcbon
| B0 Forced Ousait *Set PSADLD a5 1 and PSADL 1 85 2
Check the output winng. bk i B s

v =t ] e Y
G G

Ready [Station 00] MA-15-G(-R.1) Standand Serve ampifier connection: LSS 2 |car M |5cw




m Checking 1/0 Signals )

(2) Output signal
1) MELSOFT MR Configurator2 O Usersh \Desktophsample’)5_Sample.mic2 - [00 Forced Qutput] a x
Ewhﬂu!h Safety Postonngdata Monitor Disgnoms  TestMode Adustment Tools  Window  Help -8 X

; Project 2% 3O forced Output x|

i [ 15 Sarmple ] Axist 'vh”':qmmmmw
) System Setting
& D AAEMRISGERI? | Forced output status
™) Parameter
B Metwork Pararne ) =
[ Safety Pararmete: .
[ Point Table i34 %‘ <|/Q symbol connector pin array>
[%] r— O N
! Servo Assistant B x m3_[3’_%| " —
[ Test run El l_ o L1 L
MN3-15
1(2[3[4 i 2 e |12 16
LSF - 3 ISN_' 13
cmﬁu:?mir:ﬂnmm 4 oM L MEBR
- ] ADIND 5 ADIN1 15
Chexch the: system configuration. 6 T 16 ALM
LA - ~ LAR | 17
- L LE l LBR
Chaincl thee inpull wring. - q LR | 149
0 20 [
- Output for safety sub-function NP DOG
| B0 Forced Ousait *Set PSADLD a5 1 and PSADL 1 85 2
Check the output winng. h i L= i . .
= 1 [ . This completes signal on/off by DO forced output.
e Go to the next page.
| HUM

Ready [Station 0] MA-15-G(-R.1) Standand Serve ampfier connection: LSS



m Troubleshooting for Test Operation )

The following are troubleshooting examples for the test operation.

<Wiring problems>

e Check if all the cables are properly connected.
¢ If there is any disconnected or loose connector, connect it again.
e |If there is any corroded or damaged cable, replace it with a new cable.

e If there is a short in wiring, insulate the wiring or perform rewiring.
<Operation problems>

e Check that the main circuit power supply and control circuit power supply are on.
o |f the forced stop input switch has been pressed (EM2 is open), release the switch (close EM2).

e When the motor does not operate in the JOG operation, check the cause with the "No Motor Rotation" function in
“Diagnosis", and take an appropriate action.

[Important points]

Although the servo motor does not rotate when the JOG operation is started without the main circuit power supply
turned on, this may not be displayed in "No Motor Rotation".

In this case, a warning occurs and the JOG operation mode is disabled. However, this event is not recorded in the alarm
history because it is not an alarm.




_ Test Operation Using a Controller

Execute the JOG operation function of the controller at low speed, and check the operation of the machine.

For the JOG operation function of the controller, refer to the manual of the controller used.

[Important points]
When any of the following controllers manufactured by Mitsubishi Electric is used, using the function block for
the JOG operation facilitates the test operation.
Controller FB name
MELSEC iQ-R series RD78G(H) Motion module Motion control FB
(PLCopen®Motion control FB mode) "MCv_Jog”
RD78G(H) Motion modul Module FB
(Simple Motion mode) "M+RD78GS_JOG”
RD75cPositioning module Module FB
"M+RD75_JOG"
MELSEC iQ-F series FX5-o0SSC-G Motion module Module FB
(Simple Motion mode) "M+FX5SSC_JOG”
MELSEC-Q series QD75oPositioning module FB library (Note)
"M+D7 "
MELSEC-L series LD75cPositioning module +D75.J0G
(Note) The FB library is required to be installed separately from GX Works2.
Download the FB library from here.




_ Summary of This Chapter )

In this chapter, you have learned:

e Test Operation Procedure
e Test Operation Using MR Configurator2
e Checking I/O Signals

e Test Operation Using a Controller

Important points

Test Operation Using MR e Only for Type G, change the DIP switch before supplying the power.
Configurator2
e Check the rotation direction of the servo motor with the JOG operation of the test operation function of MR
Configurator2.
Checking /0O Signals e Check whether the external circuit of the servo amplifier is working properly.
Test Operation Using a e Execute the JOG operation function of the controller at low speed, and check that the operation is performed by the

Controller

command from the controller.




m Absolute Position Detection System )

This chapter describes the overview of the absolute position detection system and how to start up the system.

_ What Is Absolute Position Detection System? )

The absolute position detection system is a function that stores the absolute position of the machine regardless of the ON/OFF
status of the power supply to the controller or servo amplifier.

Therefore, once homing is performed at the time of machine installation, homing is not needed when power is switched on
thereafter.

Even if a power failure or a malfunction occurs, the system can be easily restored.

<Restrictions>
The absolute position detection system cannot be used in the following cases.

[Type G]
e When an incremental type encoder is being used

e Stroke-less coordinate system for infinite positioning and others in combination with a controller other than a Mitsubishi
Electric Motion module

[Type Al

e When an incremental type encoder is being used

e Speed control mode and torque control mode

e Stroke-less coordinate system such as for infinite positioning
e When electronic gear is changed after homing

e When the absolute position detection system by DIO is used, the control switching mode (position/speed, speed/torque, and
torque/position) cannot be used.

¢ In the absolute position detection system by DIO, the test operation cannot be executed.
To execute the test operation, select the incremental system in [Pr. PAO3].



_ Wiring of Absolute Position Detection System )

Type G sends the absolute position data to controller via a network.
Type A sends the absolute position data to controller using the DI signal or communication function of the servo amplifier.

[Type A (Positioning control by pulse train command]]

inw — o e

CC-Link IE TSN
(Ethernet cable)

Signal for transferring pulse
train command and absolute f
position data

............

[+]
5

............

(Note) For a motor without a battery-less encoder such as the direct drive motor, a battery is required.



_ Startup of Absolute Position Detection System

The following shows the procedure for starting up the absolute position detection system.

START

Parameter setting
Change [Pr.PA03.0] to 1h
(1h or 2h for Type A only)

Power off — on

Servo amplifier alarm [AL025
Absolute position erased]
occurs

Power off — on
(Clear AL.025)

Homing from the controller

END



_ Restoration of Absolute Position Data )

The following figures show the procedure (outline) for restoring the absolute position data by transferring it to the controller
when the power supply is turned off and on after the startup of the absolute position detection system.
Type G does not require any specific user operation.

Type A requires a program for transferring the absolute position data before performing the position control.

[Type G] [Type Al

1) Transfer by DIO ([Pr.PA03.0] = 1h) (Z[)P:'r::(s);e(r)]w_ltl;;)he communication function

Power on Power on Power on
I I ‘ |
Absolute position restorad at Set the absolute position transfer | Servo-on
initial communication mode before servo-on (Turn on (Turn on SON from the
ABSM from the controller) controller)
| |
Servo-on Ready check
{Turn on SN from the (Servo amplifier turns on RD)
controller)
I I = (Mote 3)
Transfer absolute position data e
by 2 bits data read command from the
| controller side
Transfer sum check data ~(Nota 1, 2) I —
er the absolute position is
After the absolute posit
I obtained by the controller side,
Perform the sum check of change the current position
absolute position data and check

that no error occurs
| (=)
Change the current position on

the controller side

|
Clear the absolute position
transfer mode (Turn off ABSM
from the controller)

(Note)
1. For details on the procedure, refer to the following manual.

m MR-J5 User's Manual (Hardware)
7 ABSOLUTE POSITION DETECTION SYSTEM
7.3 Absolute position detection system by DIO [A]

2. When the controller is RD750 or FX5-20PG-0, an FB is prepared for restoring the absolute position.
3. For details on the procedure, refer to the following manual.

D MR-J5 User's Manual (Hardware)
7 ABSOLUTE POSITION DETECTION SYSTEM
7.4 Absolute position detection system via communication [A]



_ When Absolute Position Is Erased )

Even when a servo motor with a battery-less absolute position encoder is used, the absolute position data is erased under the
following conditions.

If the absolute position data is erased, perform homing again.
e The servo motor or servo amplifier has been replaced.

e The incremental system has been enabled.

e [Pr. PAOT Operation mode] has been changed.

If any servo motor other than the one connected when the absolute position detection system was started up is connected, [AL.

01A Servo motor combination error] occurs.
In this case, operation can be performed without erasing the absolute position data by connecting the servo motor connected

when the absolute position detection system was started up again.



_ Monitor of Absolute Position Data

The absolute position data can be monitored by selecting [Monitor] — [ABS Data Display...] in MR Configurator2.

ABS Data Display X l
| [m) Axist [ﬂ

Absolute position data (ABS position)

Display the current position of home position used as 0.

Motor edge pulse unit value Command pulse unit value
-1657335829832 -1657335829376
=ABS x Enc. counts Mo. per rot. + (CYC-CYCO) =({CDV/CMY) x Motor edge pulse unit value

Encoder data

Amp. val Home position
Absolute encoder data Absolute encoder data at home pasition
CYC (Motor edge pulse unit) CYCO (Motor edge pulse unit)
51784387 | pulse 0 | pulse
Motor rotations MNo. Mator rotations Mo. at home position
ABS ABSO0

-24697 | rev 0 rev




5.7 Summary of This Chapter )

In this chapter, you have learned:

e What Is Absolute Position Detection System?
e Wiring of Absolute Position Detection System
e Startup of Absolute Position Detection System
e Restoration of Absolute Position Data

e Monitor of Absolute Position Data

Important points

What Is Absolute Position e The absolute position detection system is a function for always detecting and storing the absolute position of the

Detection System? . .
etection system machine regardless of the ON/OFF status of the power supply to the controller or servo amplifier.

Wiring of Absolute Position e \When a servo motor with a battery-less encoder is used, no battery is required to retain the absolute position data.
Detection System

e Type A requires wiring and programing for transferring the absolute position data.

Startup of Absolute e Change the parameter [Pr.PA03.0].
Position Detection System
e After the parameter is changed, the alarm [AL.25 Absolute position erased] occurs when the power is cycled. Then,

cycle the power again.

Restoration of Absolute e For Type G, the absolute position data is restored at the initial communication of the CC-Link IE TSN network.
Position Data

e For Type A, the absolute position data is restored by using the communication function or DO signal.

Monitor of Absolute

o e The absolute position data can be monitored in MR Configurator2.
Position Data




[ \ET 1Tl When Using Linear Servo Motor and Direct Drive Motor )

When using a linear servo motor and direct drive motor, additional parameter setting and magnetic pole detection operation
are required.

This chapter mainly describes the differences from the rotary motor regarding the overview, installation, and parameter setting
of the linear servo motor and direct drive motor.

_ Features of Linear Servo Motor and Direct Drive Motor )

(1) Linear servo motor
A linear servo motor is a servo motor that performs linear motion, where the primary side consists of a coil and an iron core
(Note) and secondary side consists of permanent magnets.
(Note) Except for coreless type linear servo motors

The linear servo motor has the following features.

e Because linear motion mechanisms such as ball screws are no longer needed, machines can be made smaller and more
rigid.

e Because it does not have transmission mechanisms, smooth and quiet operation is available. A clean system where no
grease spatters can be configured.

e By placing the magnets of the secondary sides side by side, long strokes of the moving part can be easily achieved.



_ Features of Linear Servo Motor and Direct Drive Motor )

(2) Direct drive motor
A direct drive motor is a servo motor for directly rotating the drive unit of a machine without using a gear reducer.

ey
[ s

The direct drive motor has the following features.

e Because no gear reducer is used, machines can be made smaller and more rigid.

e Because no loss is generated by the rattle, warp, twist, and backlash, higher precision is available.
e The motor has an inner rotor with hollow shaft that allows cables and pipes to pass through.



_ Precautions on Linear Servo Motor and Direct Drive Motor

(1) Linear servo motor

Strong permanent magnets are used on the secondary side of a linear servo motor.

Incorrect handling can be very dangerous as it may cause serious accidents.
When handling the product, read the user's manual of the linear servo motor
contents well and handle the product with care.

thoroughly to understand the

Strong permanent magnets are used on the secondary side of a linear servo
motor, generating magnetic attraction force constantly regardless of whether the
power is on or off.

Magnet side <+ + Magnetic flux disperses
Magnetic attraction generated

v

This magnetic attractive force is so strong that if an A4 size steel plate were M“g::‘“ﬂ

completely adsorbed, the magnetic attractive force would be as much as 2.5 tons. per:..";;ﬂ:;"‘*\ /-* ~ / |~
R N N

The magnetic attraction force is inversely proportional to the square of the — X IIX] —

) 9 ] ] .y prop ) g ) - Norﬂ1p01e|—r[50uth |::c:|oa}*l—‘Mr::-rthl|:vcxlr:;-|—ib
distance from the magnetic object and increases rapidly as the distance decreases. P N
When using the secondary side of a linear servo motor, therefore, keep iron and =
other magnetic materials away. Mouniirﬂ.i. at Mounting part side « « -

i kg)p Magnetic flux does not disperse
¥ Mo magnetic attraction generated

The mounting part (yoke) side is designed to prevent leakage of magnetic flux.




_ Precautions on Linear Servo Motor and Direct Drive Motor )

(2) Direct drive motor

1) Mounting

Fix the direct drive motor securely on a high-rigid mounting surface.

Fix the mounting screws of the direct drive motor securely to obtain sufficient rigidity. Poorly secured screws may come
off or cause vibration.

To ensure heat dissipation and accuracy, mount the direct drive motor on a high-rigid mounting surface which has
enough heat dissipation area without gaps between the bottom of the direct drive motor and the mounting surface.
When coupling a load, do not give any impact, such as hitting the rotating part with a hammer.

2) Operation

If the direct drive motor swings at a small angle (70° or less), rotate it at least 90° once a day to prevent poor lubrication

of the internal bearings.
After power-on, the Z-phase mark of the direct drive motor must pass the connector area once. (Note)
In a system which prevents the direct drive motor from making a full rotation or more, install the direct drive motor in a

position where the Z-phase mark can pass over the connector area.

e To make sure that the Z-phase mark pass the connector area, rotate the Z-phase mark +15° or more relative to the

center of the connector mounting part.

(Note) When the absolute position detection system is used and the magnetic pole detection is executed before the power is

supplied, passing the Z-phase is not required.



_ Installation of Linear Servo Motor and Direct Drive Motor

(1) Linear servo motor

A linear servo motor is used with a linear encoder and linear guide as shown below.
For the linear encoder, select a product from our partner manufacturers.

Stopper Linear servo motor Secondary side

Linear guide /
Workpiece

Table

Base

E 1
/ Linear encoder Head

Linear servo motor Primary side Linear encoder Scale




_ Installation of Linear Servo Motor and Direct Drive Motor

(1) Linear servo motor (continued)

Install the primary and secondary sides in the following order.
Be especially careful when installing the secondary side because they have strong magnetic attraction force.

1) Install the secondary side (except for the area where the primary side will be installed)
Plate

-
=
-
L
e
e
=
=

To reduce the gaps in the secondary side, follow the steps below for installation.

1) Fix the secondary side that will be used as the installation reference firmly using bolts.
2) Place another secondary side on the installation surface and temporarily fix it using bolts,

3) Push the terperarily fixed secondary side to the secondary side that

will be used as the installation reference,
Secondary side a3

4) Fix the ternporarily fixed secondary side firmly using bolts, installation reference

2) After installing the primary side, install the last secondary side.



1) Install some parts of the secondary side,
2) Install the primary side above the area where there is ne magnet of the secondary side,

3) Move the primary side to above the area where the magnet of the secondary side is installed.

Check that the primary and secondary side do not interfere.

4) Install the rest parts of the secondary side.
Check that the primary and secondary side do not interfere,

\\\\

/

When installing the primary side, pay attention to the following.

e To avoid danger caused by the attractive force between the primary and secondary sides generated by permanent
magnets, it is recommended that the primary side be installed above the area where there is no magnet of the
secondary side.

e |fitis unavoidable to install the primary side above the secondary side, use a crane or other equipment that can
adequately withstand the attractive force or other loads.

e Even when sliding the primary side to above the secondary side after installation, be careful with attractive force as well.



_ Installation of Linear Servo Motor and Direct Drive Motor )

(2) Direct drive motor

For the direct drive motor, connect a table and other loads to the rotating part (output axis) as shown in the following figure.
Because it is necessary to check the position of the Z-phase for the magnetic pole detection, make sure that the position of the
Z-phase can be seen even after the loads are connected.
The Z-phase pulse turns on when the Z-phase marking comes near the connector.

Fix the direct drive motor securely on a high-rigid mounting surface.

For the flange type, use the mounting pilot (protrusion at the bottom) to perform centering.
For the table type, use the positioning pins to perform centering.

Make sure that the position of
the Z-phase can be seen even
after the |oads are connected.

Z-phase marking

sFlange type (pilot)

Load
s
l - ' ' : : Maounting screw
Ly
by, -
———

Direct drive matar

TM-RGZM series Use the pilot joint to mount

the direct drive motar on the mounting surface,

sTable type (positioning pin hole)
Load

| ' ' l Maounting screw

Mounting surface

1
-+
Direct drive motor

TM-RU2M series Use the positioning pin ta mount
the direct drive motor on the mounting surface.



CEl )

(1) Linear servo motor

The wiring varies depending on the linear encoder used.
The options to be used and cables to be fabricated vary. For details, refer to the user's manual.

1) When connecting with a serial encoder

Terminal block
or connector

Primary side Lo Om

0
o
0
0
O

s Il.
) T T

1
v = = Thermistor

Serial encoder

E—m— ], 1
)

-

L L ] Gmunding

(Note)
1. The above shows the case in which an option branch cable is used.
2. In the absolute position detection system, the absolute position data is backed up with the linear encoder.
Therefore, there is no need to attach a battery for the encoder to the servo amplifier.

2) When connecting with an A/B/Z-phase differential output type encoder
* For the servo amplifier, MR-J5-0-RJ is used.

Terminal block
or connector

Primary side

Y= ! Thermistor

AJB/Z-phase differential
output type encoder _ _ _
1 —
{1 [} Green:
[ Grounding

G MR-J5 Partner's Encoder User's Manual
2 OPTION CABLES/CONNECTOR SETS



(2) Direct drive motor

The wiring varies depending on whether the absolute position detection system is used or not.
The power cable and encoder cable should be fabricated by the customer using the optional connector set.

1) When using the absolute position detection system

Absolute position storage unit Green:
MR-BTASO1 Grounding

2) When not using the absolute position detection system

Grounding



_ Parameter Setting )

Required parameters )

When using a linear servo motor or direct drive motor, setting the following parameters is required in addition to the ones
described in 3.3.

Common to linear servo motor and direct drive motor

. . Set it to "4" (Linear servo motor control mode) or "6"
[Pr.PA01.1] Operation mode selection . .
(Direct drive motor control mode).

[Pr.PLO1.0] Servo motor magnetic pole detection selection

Set the parameters related to the magnetic pole
detection.

Magnetic pole detection - Stroke limit For details, refer to 6.6.

enabled/disabled selection

[Pr.PL08.0] Magnetic pole detection method selection

[Pr.PLO8.2]

* In addition, some other parameters need to be set depending on the magnetic pole detection method.

Linear servo motor

[Pr.PA17] Servo motor series setting Set the model of the linear servo
[Pr.PA18] Servo motor type setting motor.
[Pr.PC04.3]
(Type G) — .
[Pr.PC22.3] Encoder cable communication method selection
(Type A)
[Pr.PC17.1] Linear encoder multipoint Z-phase input - Function selection
(PrPC27.0] Encoder pulse count polarity selection (Travel direction selection at Set iF according to the specifications of
' ' a positive direction command) the linear encoder.
[Pr.PC27.2] ABZ phase input '!nterface gncoder ABZ phase connection
assessment function selection
[Pr.PLO2] Linear encoder resolution setting - Numerator

[Pr.PLO3] Linear encoder resolution setting - Denominator




m Electronic Gear )

(1) Linear servo motor

For a linear servo motor, set both the resolution and electronic gear of the linear encoder used.

(Type G]

The electronic gear is obtained by the following formula.
(Electronic gear numerator) 1

(Electronic gear denominator) Linear encoder resolution

When the controller is RD78G(H) or FX5-0SSC-G, set the driver unit conversion numerator/denominator in the axis parameters.
(It can be set by following the wizard in the engineering tool.)

The servo amplifier parameters [Pr. PAO6/07] are not required to be set. Leave the initial values as 1/1.

For controllers without electronic gear function such as the master/local module RD71GN11-T2, set it in the parameters
[Pr.PA06/07] (Electronic gear numerator/denominator) of the servo amplifier.

(Type A]
Calculation examples are provided in the separate PDF that can be downloaded in 3.3.2.
Refer to the PDF.



m Electronic Gear )

(2) Direct drive motor

Usually, [deg] is used as the unit.

(Electronic gear numerator) Encoder resolution [pulse/rev]

(Electronic gear denominator) 360 [deg/rev] X Magnification

Set the magnification according to the command unit as shown in the following table.

Command unit | 1[deg] 0.1[deg] 0.01[deq] 0.001[deg] 0.0001[deg] 0.00001[deg]
Magnification 1 10 100 1000 10000 100000
[Type G]

When the controller is RD78G(H) in the PLCopen® Motion control FB mode, set [Driver unit conversion
numerator/denominator] in the axis parameters.

In this case, set the magnification to 1. (Set the command value as a double-precision real number.)

The servo amplifier parameters [Pr. PA06/07] are not required to be set. Leave the initial values as they are.

For controllers without electronic gear function such as the master/local module RD71GN11-T2, set it in the parameters
[Pr.PA06/07] (Electronic gear numerator/denominator) of the servo amplifier.

[Type A]
Calculation examples are provided in the separate PDF that can be downloaded in 3.3.2.
Refer to the PDF.

(Setting example)
When TM-RG2M-004E30 is used and control is performed in units of 0.001 [deg], the encoder resolution is 4194304
[pulses/rev] and magnification is 1000. Therefore, the calculation is as follows.

. 4194304[pulse/rev] 65536
Electronic gear = =

360[deg/rev] x 1000 5625




m Example of Parameter Setting )

The following table provides an example of parameter setting when the following models are used.

Linear servo motor positive direction

4

Controller: RD78Go(Note)

Servo amplifier: MR—JS—DG(PLCopne® Motion control FB mode)
Primary side of linear servo motor: LM-H3P2A-07P-BSS0
Secondary side of linear servo motor: LM-H3S20-768-BSS0
Linear encoder: Absolute position serial encoder with 0.01 [um] of resolution Linear encoder
. . . address increase
(Z-phase is one pulse only, a two-wire type cable is used) direction

Parameter No. Parameter name Setting value
[Pr.PA01.1] Operation mode selection 4 (Linear servo motor control mode)
[Pr.PA17] Servo motor series setting 000000BBh
[Pr.PA18] Servo motor type setting 000021071h

£ | .
[(Pr.PCO4.3] ncoder cab e.communlcatlon Oh (Two-wire type)
method selection

Linear encoder multipoint Z-phase

[Pr.PC17.1] . . .
input - Function selection

Oh (Disabled)

Encoder pulse count polarity
[Pr.PC27.0] selection (Travel direction selection
at a positive direction command)

Oh (Encoder pulse increasing direction in linear servo motor
positive direction)

ABZ phase input interface encoder

[Pr.PC27.2] ABZ phase connection assessment Oh (Initial value: Disabled because the serial encoder is used)
function selection

Linear encoder resolution setting -

Pr.PLO2
[Pr ] Numerator

Linear encoder resolution setting -

[Pr.PLO3] Denominator

100

(Note) Set the electronic gear (Driver unit conversion) on the controller side (RD78G Motion module) to 100/1.



_ Startup<Magnetic Pole Detection> )

When using a linear servo motor and direct drive motor, operation to detect the relative position of the magnet and winding, or
magnetic pole detection, is required.

In an incremental system, the magnetic pole detection is executed every time the power is supplied.
In an absolute position detection system, the magnetic pole detection is executed at the first servo-on.
This section describes the startup procedure including the magnetic pole detection.

m Starting Up a Linear Servo Motor )

The following figure shows the procedure for starting up a linear servo motor.

[Common to Type A and G]

[ START |

Installation and wiring of
N g ...................... Refer 'tO 6“3 tCl 6.4.
linear servo motor

Parameter setting

> Refer to 6.5.

Encoder resolution setting

Execution of magnetic pole detection

It is explained in 6.6.3.

Disable the magnetic
pole detection

( END (To test operation) ) """"" Refer to Chapter 4.




m Starting Up a Direct Drive Motor )

The procedure for starting up the direct drive motor differs depending on the servo amplifier type.

[Type G] [Type A]
START
Installation and wiring of direct drive motor | - Refer to 6.3 to 6.4.
I
Electronic gear setting | e Refer to 6.5.

,——F”’f’J\

_— ABS system or
—__ not

p—

INC ABS

|
Set [Pr.PA03.0] to 1h

I
Clear [AL.025]

Can the Z
phase be passed
manually?

Execution of magnetl'c pole detection | st It is explained in 6.6.2.

Pass the Z phase with the Pass the Z phase (Note)
JOG operation manually

&
I-

Disable the magnetic pole
detection

Cycling the power or

Absolute position
software reset

confirmed at power
| cycling after passing
the Z phase

< EMND “—D test Operation] > ................................ Refer to Chapter 4,

(Note) When manually turning on the Z-phase pulse of the direct drive motor, connect the encoder and servo amplifier,
turn on the control circuit power supply, and pay close attention to safety.



m Starting Up a Direct Drive Motor

The procedure for starting up the direct drive motor differs depending on the servo amplifier type.

[Type G]

Installation and wiring of direct drive motor

Electronic gear setting
|
Execution of magnetic pole detection

Check the positioning operation
in the test operation mode

_—ABS syster;l_ o

"-________\____ not _,_,_F—'—'-'“"f
—_— -

INC

ABS

-

Set [PrPAD2.0] to 1h

Clear [AL.025]

N

_—Canthe 7~ Y
Qse be passed
manually?

Execution of magnetic
pole detection
Absolute position data
transfer

l

Clear [AL093]

I

Pass the Z phase
with the JOG operation
of the controller

[Type A]

---- Refer to 6.3 to 6.4.

---- Refer to 6.5.

Execute the magnetic pole
detection in the INC mode.
It is explained in 6.6.3.

----- Refer to Chapter 4.

----------------- = Change to the ABS mode and
execute the magnetic pole detection.

. For transferring the absolute
position data, refer to Chapter 5.

| Pass the Z phase

manually (Note)
|

*

Disable the magnetic pole
detection
Cycling the power

END (Perform the positioning operation
from the controller)

(Note) When manually turning on the Z-phase pulse of the direct drive motor, connect the encoder and servo amplifier,

---------------------- Absolute position confirmed at power
cycling after passing the Z phase

turn on the control circuit power supply, and pay close attention to safety.



m Magnetic Pole Detection )

(1) Methods for magnetic pole detection
There are the following two magnetic pole detection methods. Each of them has advantages and disadvantages.

Magnetic pole

detection Advantage Disadvantage
method

- 1. The magnetic pole detection
Position . . . Lo
detect has a high degree of accuracy. |1. The travel distance at the magnetic pole detection is long.

etection . . . o - .

method 2. The adjustment procedure at 2. For equipment with small friction, the initial magnetic pole

o the magnetic pole detection is detection error may occur.
(Initial value) ol

simple.

1. The travel distance at the

Minute magnetic pole detection is 1. The adjustment procedure at the magnetic pole detection is
position short. complex.

detection 2. Even for equipment with small | 2. If a disturbance occurs during the magnetic pole detection,
method friction, the magnetic pole [AL. 027 Initial magnetic pole detection error] may occur.

detection is available.

(2) Criteria for selecting the magnetic pole detection method

e In the position detection method, the linear servo motor and direct drive motor move when the magnetic pole detection is
started.
The moving direction is indefinite. Therefore, not to move the machine at the time of magnetic pole detection, use the
minute position detection method.

e For the minute position detection method, the load to motor mass ratio or load to motor inertia ratio is required in the
parameter setting for the magnetic pole detection.
If these values are unknown, use the position detection method. Once the magnetic pole detection is performed using the
position detection method and the load to motor mass ratio or load to motor inertia ratio value estimated by auto-tuning
or other means is used, the minute position detection method can be used thereafter.

(3) Procedure for magnetic pole detection method
The magnetic pole detection is required to be performed multiple times while adjusting some parameters such as [Pr. PLO9]
Magnetic pole detection voltage level. The procedure varies depending on the motor type, servo amplifier type, and magnetic
pole detection method. Always read the following manual to check the correct procedure.

D MR-J5 User's Manual (Hardware)
10 USING A LINEAR SERVO MOTOR
or
11 USING A DIRECT DRIVE MOTOR



(W Summary of This Chapter )

In this chapter, you have learned:

e Features of Linear Servo Motor and Direct Drive Motor

e Precautions on Linear Servo Motor and Direct Drive Motor

e |Installation of Linear Servo Motor and Direct Drive Motor

e Wiring

e Parameter Setting

e Startup<Magnetic Pole Detection>

Important points

Features of Linear Servo
Motor and Direct Drive
Motor

Precautions on Linear
Servo Motor and Direct
Drive Motor

Installation of Linear Servo
Motor and Direct Drive
Motor

Parameter Setting

Startup<Magnetic Pole
Detection>

Linear servo motors and direct drive motors are directly connected to machines. Because linear motion mechanisms such
as ball screws and reducers are no longer needed, machines can be made smaller and more rigid.

e On the secondary side of a linear servo motor, strong permanent magnets are used. Pay close attention to the

magnetic attraction force.

e Fix the direct drive motor securely on a rigid surface to ensure accuracy and heat dissipation and prevent vibration.

e When using a linear servo motor, install the primary side above the area where there is no magnet of the secondary

side to avoid danger caused by the attractive force.

e When using a direct drive motor, make sure that the Z-phase position can be checked even after the load is mounted.

e When using an A/B/Z-phase linear encoder, use MR-J5-RJ.

e When a direct drive motor is used in an absolute position detection system, a battery and absolute position storage

unit are required.

e When using a linear servo motor, set the model of the motor to be used and the specifications of the linear encoder in

parameters.

e Setting parameters related to the magnetic pole detection is required when a linear servo motor or direct drive motor

is used.

e Performing the magnetic pole detection is required at the first servo-on.In an absolute position detection system, the

magnetic pole detection is not required thereafter.

e The magnetic pole detection operation has the position detection method and minute position detection method.




Gain Adjustment )

71 Gain Adjustment Type )

There are following types of gain adjustment.

(T)Available when using the amplifier alone

Adjustment function

Outline

Quick tuning

Use this function to prioritize reduction of the overshoot rather than shortening the settling
time.
An adjustment is enabled without the positioning operation.

Auto tuning mode 1

Use this function to adjust the machine while checking the response waveform when the
load to motor inertia ratio of the device is unknown.

Also, use this function when the load to motor inertia ratio of a machine varies during
operation.

Auto tuning mode 2

Use this function to adjust the machine while checking the response waveform when the
load to motor inertia ratio of the device is known.

2 gain adjustment
mode 1
(Interpolation mode)

Use this function for auto tuning a machine that requires path accuracy improvement, such
as an XY table or a tandem mechanism, and to suppress inter-axis interference.

2 gain adjustment
mode 2

Use this function to adjust settling time and overshoot amount after one-touch tuning.

One-touch tuning
(Controller command
method)

Use this function to adjust the gain while operating the machine by commands from the
controller.
Use this function to reduce the settling time within the commanded In-position range.

(2) Available in combination with MR Configurator2

Adjustment function

Outline

One-touch tuning
(Amplifier command
method)

Use this function to prioritize time reduction of settling and gain adjustment over overshoot
suppression.

To generate an optimum command inside the servo amplifier and perform one-touch tuning,
simply input a travel distance that avoids collision with the machine (a permissible travel
distance) when driving the servo motor on MR Configurator2.

This course explains quick tuning and one-touch tuning (amplifier command method).
The following compares their performance and simplicity.

Quick tuning < One-touch tuning
Performance . . S
One-touch tuning requires shorter settling time.
T Quick tuning > One-touch tuning
Simplicity . . .
Quick tuning takes about 300 [ms] to complete adjustment.

Perform quick tuning for quick gain adjustment, and perform one-touch tuning to reduce the settling time.




7.2 Quick Tuning )

(1) Overview of quick tuning

When quick tuning is started, the servo amplifier applies vibration torque instantly, then adjusts each gain and the machine
resonance suppression filter by using the response from that excitation.

The maximum vibration torque that can be applied is 60 % of the rated torque. However, the vibration torque is limited by the
torque limit value when the torque limit value is less than 60 % of the rated torque. The adjustment takes about 300 [ms].
When magnetic pole detection is executed, quick tuning will be started after the magnetic pole detection.

Once gain adjustment by quick tuning is complete, the gain can be changed as in the manual mode.

In addition, the load to motor inertia ratio will be always estimated as in auto tuning mode 1 after gain adjustment.

Start of Completion of
quick tuning gain adjustment
Torgue W
4 ; —
Rated[ﬂ}rque BO% | - - T ( --a‘::.
= = ra > Time
N
Speed R
A
RAALLALLLL R / \
TR o —* Time
_ Approx. 300 ms
- L

The following servo parameters are adjusted automatically in quick tuning.

No. Symbol Name Setting value after gain adjustment

Adaptive tuning mode

PBO1 FILT L Automatic setti
(adaptive filter 1) uromatic setting

PBOG GD2 Load to motor inertia ratio/load to | The setting value is set depending on the response waveform
motor mass ratio during servo motor driving after gain adjustment.

PBO7 PG1 Model control gain

PB08 PG2 Position control gain

Automatic setting
PB09 VG2 Speed control gain

PB10 VIC Speed integral compensation

PB11 VDC Speed differential compensation | Initial value

Machine resonance suppression

PB13 NH1 filter 1

PB14 NHQ1 Notch shape selection 1

Automatic setting
Machine resonance suppression

PB15 NH2 .
filter 2

PB16 NHQ2 | Notch shape selection 2

PB18 LPF Low-pass filter setting Initial value
PB23.1 |— Low-pass filter selection 1
PB50 NH5 Machine resonance suppression

filter 5 Automatic setting
PB51 NHQ5 | Notch shape selection 5

PE41 EOP3 Function selection E-3 Initial value




7.2 Quick tuning )

(2) Execution method of quick tuning
The following shows the procedure for quick tuning.
On the next page, the operation of quick tuning is explained in the video.

[ START

Servo off

Set [Pr.PA0S.0] to "5" (quick tuning).

Set [Pr.PADB.5] to "0" (at the first servo-
on after cycling the power).

L

When the load to —" Check the Iaad to T When the load to motor

ot rroto [~ motoiatarato_— | e et
is 30 times or less

100 times or unknown

Set [Pr.PAOS.4] to "0" Set [PrPADB.4] to "1"
(load to motor inertia ratio is 30 (load to motor inertia ratio is 100
times or less). times or less).

Set the permissible travel distance of quick tuning in [PrPA34].

Turn on servo-on to adjust servo parameters automatically.

Quick tuning is then executed
at each initial servo-on every
| ' time the power is turned on.

To retain the tuning results, set [Pr. PA0S.0] to "6"
(load to motor inertia ratio monitor mode).



Quick tuning

(3) Operation example of quick tuning

Click the play button at the lower left of the window.




Quick tuning )

(3) Operation example of quick tuning

m\m1m\\\~l§\m\m\m\m\m%\m\\‘m -
. - L

|
™

This video provides an operation example of quick tuning.




Quick tuning )

(3) Operation example of quick tuning

L.

m\m\\lmmi\m\m\mmm%\wwlm -
. - L

JE
5 -
>
|

Set the parameter setting for quick tuning,
and then turn off and on the power supply.




Quick tuning

(3) Operation example of quick tuning

3

Servo-on

mm\m\slm \\W\%‘R\%‘m\%\\lm -
] [ ] [ ]

L.

J
|

Perform servo-on.

At the same time as servo-on, quick tuning is performed.
The servo motor may make noise due to vibration.




Quick tuning )

(3) Operation example of quick tuning

U

Servo-on

L.

mxm\\lmmi\mmm\mm%m\\‘m -
- L

|
This completes quick tuning.

After homing, the positioning command can be executed.




Quick tuning )

(3) Operation example of quick tuning

-~

——— Speed command value

Speed when the gain is
the initial value

"15 |'.Al.\ j H 1
A _’.-"'»\m.r__-___{_ﬂ__ - , ._ﬂ_.&, ——— Speed after quick tuning
\ / \/ / \J W \/ AR

In the above graph, the speed waveform when the gain is fixed to the
initial value and the one after quick tuning are compared as examples.
After quick tuning, both the overshoot and vibration are suppressed.




Quick tuning )

(3) Operation example of quick tuning

m\m\\lmwlm\m\mmm\m%w\\‘m ==
. ] [

This completes the explanation of operation example of quick tuning.
Click > |to go to the next page.




7.3 One-touch tuning )

(1) Overview of one-touch tuning

Use this function to prioritize time reduction of settling and gain adjustment over overshoot suppression.
It adjusts the servo gain including the machine resonance suppression filter, advanced vibration suppression control I, and the
robust filter.

The responsiveness of one-touch adjustment can be selected from three levels. First, execute it in the basic mode.

For a low-rigid machine such as a belt driving system, one-touch adjustment in the low mode is suitable.

For a high-rigid machine such as a ball screw driving system, performing one-touch adjustment in the high mode reduces the
settling time.

The following servo parameters are adjusted automatically in one-touch tuning.
[Pr. PA08.0 Gain adjustment mode selection] is set to "4" (2 gain adjustment mode 2) automatically.
Other servo parameters are set to an optimum value in accordance with the setting of [Pr. PAO9 Auto tuning response].

Servo parameter Symbol Name
PA08 ATU Auto tuning mode
PAO9 RSP Auto tuning response
PA24 AOP4 Function selection A-4
PBO1 FILT Adaptive tuning mode (adaptive filter II)
PBO2 VRET l/(i)k:]tcar':)ilc)n)suppression control tuning mode (advanced vibration suppression
PBO3 PST Torque feedback loop gain (position smoothing)
PB06 GD2 Load to motor inertia ratio/load to motor mass ratio
PBO7 PG1 Model control gain
PB08 PG2 Position control gain
PB09 VG2 Speed control gain
PB10 VIC Speed integral compensation
PB12 OVA Overshoot amount compensation
PB13 NH1 Machine resonance suppression filter 1
PB14 NHQ1 Notch shape selection 1
PB15 NH2 Machine resonance suppression filter 2
PB16 NHQ2 Notch shape selection 2
PB17 NHF Shaft resonance suppression filter
PB18 LPF Low-pass filter setting
PB19 VRF11 Vibration suppression control 1 - Vibration frequency
PB20 VRF12 Vibration suppression control 1 - Resonance frequency
PB21 VRF13 Vibration suppression control 1 - Vibration frequency damping
pPB22 VRF14 Vibration suppression control 1 - Resonance frequency damping
PB23 VFBF Low-pass filter selection
PB46 NH3 Machine resonance suppression filter 3




Servo parameter Symbol Name
PB47 NHQ3 Notch shape selection 3
PB48 NH4 Machine resonance suppression filter 4
PB49 NHQ4 Notch shape selection 4
PB51 NHQ5 Notch shape selection 5
PB52 VRF21 Vibration suppression control 2 - Vibration frequency
PB53 VRF22 Vibration suppression control 2 - Resonance frequency
PB54 VRF23 Vibration suppression control 2 - Vibration frequency damping
PB55 VRF24 Vibration suppression control 2 - Resonance frequency damping
PE41 EOP3 Function selection E-3




7.3 One-touch tuning

(2) Execution method one-touch tuning

The following shows the procedure for one-touch tuning with the amplifier command method.
On the next page, the operation of one-touch tuning is explained in the video.

START

Move to the adjustment start position

Set the overshoot permissible level at
one-touch tuning in [Pr. PA25 One-touch
tuning - Overshoot permissible level].

In the Adjustment tab of
MR Configurator2, select

“One-touch Tuning...” — " Amplifier
command method”,

In the One-touch Tuning window,
set the maximum travel distance in which
the moving part is traveled at one-touch
tuning.

In the One-touch Tuning window,
set Response mode
(High mode/Basic mode/Low mode).

While the servo motor is stopped,
click "Start” to start one-touch tuning.

The gain and filter are automatically
adjusted.

Each servo parameter is automatically
adjusted.

Adjustment result check

Reset the controller or cycle the power of
the servo amplifier.

END

- Maove the moving part to the center of mowvable range.

u Command method and permissible travel distance input

In the One-touch Tuning window of MR Configurator2, select Amplifier command
method.

with amplifier command method, the servo motor is operated within the range
of "Current value £ Permissible travel distance",

For the permissible travel distance, enter a value as large as possible within the
range where the moving part does not collide with the machine.

If the permissible travel distance is small, although the possibility of moving parts
colliding with the machine is reduced, it may rasult in less accurate estimation of
the load to motor inertia ratio, leading to incorrect adjustment results.

Movable range

+ »
Fermissible Permissible
. travel distance  travel distance |
Limit switch = ™ 4 g Limit switch
I : Maoving :
- L i
Serve motor
——

L3

\
Adjustment ™
start position  Moving range during adjustment

If one-touch tuning is performed while the servo motor is rotating,

' dhn ermor oCcurs.,

Once one-touch tuning is performed with the amplifier command method,
no further control is possible by commands from the controller.

. During adjustment, the percentage of progress is displayed

in MR Configurator2.

If it does not complete successfully, an adjustment error is displayed.

" For the servo parameters subject to one-touch tuning,

refer to the previous page.

If the result is not satisfactory, you can restore the servo parameters

* to the setting values before one-touch tuning or initial values.

Refer to the following manual.
[:] MR-J5 User's Manual (Adjustment)
3.2 One-touch tuning
Initialization of one-touch tuning




One-touch tuning

(3) Operation example of one-touch tuning

Click the play button at the lower left of the window.




One-touch tuning )

(3) Operation example of one-touch tuning

-
m\m\\lm&i\mﬁ\m\m\mﬁm\\‘m -
L
o

This video provides an operation example of one-touch tuning.




One-touch tuning )

(3) Operation example of one-touch tuning

' '

<t moLsorT

MR Cd-l:lli'"i'ﬁaratorz

\, J

m\m\lm.\i\\mm\mmmmmxxlm -
L] - -

Connect the servo amplifier and personal computer,
and then start MR Configurator2 on the personal computer.




One-touch tuning )

(3) Operation example of one-touch tuning

J0G Mode X
IE‘ Axis] W
Setting
Motor speed 200 [ rfmin
(1-6700)
Accel, fdecel, tme constant 1000 55 ms
(0-50000)
[] Limit switch automatic ON
[ Broradccw | | Blreversecw | 4 &

[#] rotation only while the CCW or CW button is being pushed

The SHIFT key can be used for forced stop,

\, J

\mm\lm.mm\mm\ﬁ%%%\\‘m -
] [ ] [ |

Before performing one-touch tuning, move the moving part to the
center of movable range by using the JOG operation or other means.
(Note) For Type G, change the DIP switch to set the test operation
mode before using the JOG operation function of MR Configurator?2.




One-touch tuning )

(3) Operation example of one-touch tuning

{ T N
One-touch Tuning % |

(W awist [ | MVAEham b0 vl befire sdpssment [ Retu o e voiue

When the pan aciustment mode selechon [PAGS ATU) = nanual mode, the kad inertis
o b (PE06 G0 ) i rot eyimaind
Ter Estivaili it, charge Hhe Setting o &y othis mode bat man.l nede.

Sating
() User command method
Start o operate before pressing "Start” button.
Sarvn maotor cannat start in stop status.

) Amglifier command methed
Sat the permsshie travel dstance and auscute the pre-tuch Lning in autn operaton.
Permissbie ravel dstance. & 1- 47354
(Enceder pulse unt] el z
5ervo motor rotston amount ¥ 4.0 | rew

Plagse do not start whan sarvn mator & rossang.
Test nomrabion canrot be evecuted shen adustment sterts n smpifier command methad,
m Mot ratabes when press the “Start” button.

Response node

Citighmode [Exece the respores made for machines with high rigelity)

() s mocts (Exsicutis this riapanss mode for Sandard madhined)

Cllow mode  (Execute: the response mode: for machines with low rigiity) Esu:

-
m\m\lmm\&\mmwmm\wm‘:m -
L] - -
S ——

Open the One-touch Tuning window of MR Configurator2.




7.3 One-touch tuning )

(3) Operation example of one-touch tuning

{ S ——— N
One-touch Tuning % |

(W auist [ | MVAEham bo valie before sdpsment [ Retu o e voiue

When the gan acustment mode selechon [PAGS ATU) = nanual mode, the bad inertis
e b (PE06 G0 ) i not evimaind
Ter Estivaili it, charge Hhe Serting i &y othis mode bat manl nede.

Sating
() User command method
Start o operate before pressing “Start” button.
‘Saryo motor cannot start 0 shop status.
Hpifier command method
Sat the permsshie travel dstancs 5rd ausite the Bre-10uch LG N S0t JpeTston.

Permissiie rovel dstance. & -
ps Sl i) pulse (1 - 21473647
Serva mafor rotation amount @ 4.0 rev

Plagse do not start whan servn mator & rossang.
Test nmrabon canrot be evecuted shen adstment starts n smpifier command methad,
m Motor rotates when press the “Stan” button.

Aesponse mode

Citigh mode [Exece the respores made for machines with high rigelity)

() s ot (Exsicuti thi réapanss modk for Sandard madhined)

Cllow mode  (Execute: the response mode: for machines with low rigiity) Esu:

—
mxm\lm\w\wwmw\mm\wm‘m =
- - [
S —————

Select Amplifier command method.




7.3 One-touch tuning )

(3) Operation example of one-touch tuning

{ S ——— N
One-touch Tuning % |

(W auist [ | MVAEham bo valie before sdpsment [ Retu o e voiue

When the gan acustment mode selechon [PAGS ATU) = nanual mode, the bad inertis
e b (PE06 G0 ) i not evimaind
Ter Estivaili it, charge Hhe Serting i &y othis mode bat manl nede.

Sating
(&) Uyer command method
Start o operate before pressing “Start” button.

Servn motor cannct start 0 ston stanus.
e,_- fier command me thod
t the permissiie travel distance and exscute: the ore-touch Suning n sUto operaton.
Permissbie ravel dstance. & 1- 147554
(Encader pulss unit] el g

5arvo motor rotston amount ¥ 4.0 | rew
Plagse do not start whan servn mator & rossang.
Test npmrabion canrot be evecuted mhen adpstment sterts n smpifier command methad,

m Motor rotates when press the Skart” button.
2mgnanme naE
(Citigh mode [Execute the responss mode for machines with high rigadity)
) B e (Essieisl Hvi e o for §LaAcE Machingl)
Ollowmode (Evecuit the response mode: for machines wit low ngidity) [ e sart ]

—
mxm\lm\w\wwmw\mm\wm‘m =
- - [
S —————

Enter the permissible travel distance.




7.3

One-touch tuning

(3) Operation example of one-touch tuning

-

One-touch Tuning % |

(W awist [ | MVAERam b0 valie before sdpssment [ Retu o e voise

When the pan scdustment mode selechion [PAGS ATL) = nanual mode, the kad inertis
mermani b (PE06 G0 ) i ral evimaind
Tor estivaili it, charge Hhe serting i &y othis mode bat wanl nede.

Sating
() User command method
Start o operate before pressing “Start” button.
Servn motor cannat start i stop status,

) Amghifier command methed
Sat the permsshie travel dstance and auscute the pre-tuch Lning i auto operaton.
Permissbie ravel dstance. 3 1- 47554
(Enceder pulse unt] el g
5ervo mobor rotston amount ¥ 4.0 | rew

Plagse do not start whan sarvn mator & rossang.
Test nperabion canrot be evecuted mhen adpstment starts n smpifier command methad,

ﬁ\ Motor rotates when press the “Skart " button,
Respons: node
(Citigh mode [Exeaute the responss made far machines with high rigefity )
() Basad oty (Exchculi U respene mode fo bancied machions)
Cilow node (Execute the respanse mode for machines with low ngdity) | gt ]
7

ot

Status 0000 i Error Code List

S ———

Set Response mode to Basic mode for now.
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(3) Operation example of one-touch tuning

{ T N
One-touch Tuning % |

(W awist [ | MVAEham b0 vl befire sdpssment [ Retu o e voiue

When the pan aciustment mode selechon [PAGS ATU) = nanual mode, the kad inertis
o b (PE06 G0 ) i rot eyimaind
Ter Estivaili it, charge Hhe Setting o &y othis mode bat man.l nede.

Sating
() User command method
Start o operate before pressing "Start” button.
Sarvn maotor cannat start in stop status.
{2 Amplifier command method

St the permissbie travel dstance and execute: the one-2ouch Lnng I sutn aperation.
Permissble Tavel dstanee 1- 147354
(Enceder pulse unt] el gl
SErva mator rotaton amount @ 40| rev

Plagse do not start whan sarvn mator & rossang.
Test nomrabion canrot be evecuted shen adustment sterts n smpifier command methad,
m Motor rabates when press the “Stant” button.

Aesponse mode
Oitigh mode {Execute the resporss moade for machines with high rigrbity)
() s rocts (Exsicutis this riapanss mode for Sandard madhioed)

CILow mode (Ewecube: the response mode for machines with low rigd - B st

-
m\m\lmm\&\mmwmm\wm‘:m -
L] - -
O ———

Click the Start button to start the motor and one-touch tuning.
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(3) Operation example of one-touch tuning

' —
One-touch Tuning % |

W awist [ | MVAERam bo vk befire sdpsment [ Retur o e e

When the pan acustment mode selechon [PAGS ATU) & nanual mode, the kad inertis
mermaeni b (PE06 G0 ) i ral evimaied
Ter estivali it, charge M Setting i &y othesr mode bat manl nede.

Satiing
() User command method
Start o operate before pressing "Start” button.

Sern motor cannot strt i ston stan e

& Motor rotates when press the “Skart” button,
Aespanse mode
Citighmode Execute the resporss mods For machines with high rigafity)
¥ Bager et (Exciculi this responie mod o §tanderd machee)
Cilow mode (Execute the respanse mode for machines with low ngidity) [l ceart ]
Ernar encle
\ Status o000 i Error Code List |

r,

= = L

During one-touch tuning, the motor repeats operation within
the set range of travel distance.
The rotation of the motor is accelerated.
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(3) Operation example of one-touch tuning

{ O — N
One-touch Tuning % |

(W awist [ | MVAERam b0 valie before sdpssment [ Retu o e voise

When the pan scdustment mode selechion [PAGS ATL) = nanual mode, the kad inertis
mermani b (PE06 G0 ) i ral evimaind
Tor estivaili it, charge Hhe serting i &y othis mode bat wanl nede.

Sattng
[ ——

Ovee-tiouch fuming was completed and the parameter of servo
Arplifier has bean newritten

This will apply the chamges in the parameters of Axis1 to the
Parairetes Setting window and the project.

Continue?

5

Plei

Teg

A ()
Response made )
(Citigh mode: IExecube the resporse made for machines with high rigdity)
) Bager Fetat (Esciculi Ui responie mod o §Landerd madhe)
Cilow mode (Execute the response mode:for machines with low ngidity) [l st ]
Ermor conde

L Status 0] i3 Error Code st | J

m\\m\\lmm\&mmw\mm\m\\‘m ==
] = L

When one-touch tuning is completed, the servo motor stops.
After the adjustment, a window will open asking if you want to
apply the changes to parameters. Click the [Yes] button.
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(3) Operation example of one-touch tuning

-

Mo, Lo N Lt Sai i Viakil "~
|Auito tning pararmeter =

PADE ATU Audey bunirg mode DO000000-011 10006 DO 0004
PADG RSP By huning response 140 n
(Gl parameter

PB06 GO Load bo mahor ineriia rafiojload o motor mass rabs tirres

PBO7 |PGL Model conirol gain i

Paoe PG2 Partion conbol gaa i

PBOS  vG2 Speed ool gan wdfs

P10 VIC Speed niegral compensaton m

[Fiter parameter

PBO1 |FLT Adapive huning mode (adaptive fler 1)

PE13  (WH1 Mchirs FERGARNCE MEDnE N ST

PEI4  NHQL Mot shaps seecton 1

PEIS  (WMZ Mschine resonsnce suppression Sier 7 4

PE16  WHOD htch shape selector |

PELT |HHF Shalft resonance suppression fitier

PEIN L Law-paes fiter seting i

Pzl WFEF sve-odis il sactan

PES WM Mschine resonsnce supprassion Siter 1 4

PR4T W03 Hetch shape selector

PS4 W4 Machine resonance suppression fiter 4 Hz

PBE [NHO Maich shape selecton

PESD  NHS M PN s Essn Ste §

PRSI |WMGS Mt snaps seecton §

PES) EOPS Funciion selection £-

r,

D B R B -
L [ [

Adjusted parameters are displayed in a list.
Click the [Update] button to complete one-touch tuning.
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(3) Operation example of one-touch tuning

-

Servo motor rotation amount = 4.0 | rev
Please do not start when servo mator is rotating.
Test operation cannot be executed when adjustment starts in amplifier command method.

& Maotor rotates when press the "Start” button,
Response made
C)Hghmode  (Execute the respanse made for machines with high rigidity)
()Basc mode (Execute the response mode for standard machines)
rLow mode  (Execute the response made for machines with low rigidity)

Errar code
e [ owo
Adjustment result
Setting time ol ms ]
e
(Encoder pulse unit) 150 | pulse Lipdate Project
To further mprove performance
et e s

Detailed Setting

—
mxm\\lmmmmm\lmm\mm\m\\\‘m -
L
o

In the Adjustment result field, Setting time and
Overshoot amount will be displayed.
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(3) Operation example of one-touch tuning

-~

—— Speed command value
- Speed after quick tuning

T ..In. ‘p"\‘_'. )'v cilie, "...i_.-"._' " R I----\r’ v;ﬂ l'h.
[ i [ e - & |\ | =—— Speed after
I | one-touch tuning

In the above graph, the speed waveform after quick tuning and
the one after one-touch tuning are compared as examples.
After one-touch tuning, the settling time is reduced.
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(3) Operation example of one-touch tuning

&\\\\‘.&\%\‘R\\\ R R .
] [ ]

This completes the explanation of operation example of
one-touch tuning.
Click > |to go to the next page.




7.4 Summary of This Chapter )

In this chapter, you have learned:

e Gain Adjustment Type
e Quick tuning

e One-touch tuning

Important points

Gain Adjustment Type .

The following adjustment functions are available when the servo amplifier is used alone: Quick tuning, auto tuning
mode 1, auto tuning mode 2, 2 gain adjustment mode 1, 2 gain adjustment mode 2, and one-touch tuning (controller

command method).

The following adjustment function is available in combination with MR Configurator2: One-touch tuning (amplifier

command method).

Perform quick tuning for quick gain adjustment, and perform one-touch tuning to reduce the settling time.

Quick tuning .

In quick tuning, vibration torque is applied at the first servo-on. From the response at this time, each gain and
resonance suppression filter are adjusted.
To maintain the gain after the execution of quick tuning, set the load to motor inertia ratio monitor mode in which the

load to motor inertia ratio is always estimated.

One-touch tuning .

When one-touch adjustment with the amplifier command method is executed from MR Confiturator2, the servo motor
starts reciprocating.

From the response at this time, each gain and resonance suppression filter are adjusted.
The settling time is shorter than that of quick tuning.

The responsiveness of one-touch adjustment can be selected from three levels.




Now that you have completed all of the lessons of the MELSERVO Basic (MR-J5) Course, you are ready to take the final test. If
you are unclear on any of the topics covered, please take this opportunity to review those topics.

There are a total of 6 questions (12 items) in this Final Test.
You can take the final test as many times as you like.
Score results

The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail result will appear
on the score page.
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Final Test 1

Regarding the installation and wiring of the servo amplifier, select the correct answer(s). (Multiple selections are available)

Always observe the mounting direction of the servo amplifier and dimensions of the wiring
allowance.

Even if multiple servo amplifiers are closely mounted, their performance does not change.

To the main circuit power supply input of the servo amplifier, connect either of a molded-case
circuit breaker (MCCB) or magnetic contactor (MC).

Connect external circuits such as the stroke limit to CN3, and connect functional safety circuits
such as the STO signal to CN8.




Final Test 2 )

Regarding the parameter setting of a servo amplifier, select the correct word for () in the following sentences.

e Set the parameters of Type A using (Q1) or MR Configurator2.
e The electronic gear function is for adjusting the relationship between the position command value and travel distance of the
machine as shown in the following formula.

(Electronic gear numerator)
(Q2) = = (Q3)

(Electronic gear denominator)

Q1 -- Select --
Q2 -- Select --
Q3 -- Select --

Q1: 1 : Push button switches on the front of the servo amplifier
e 2 . From the controller via the network

Q2: « 1 : Travel distance of the machine
» 2 . Position command value

Q3: « 1 : Travel distance of the machine
e 2 > Position command value



Fimal Test 3

Regarding the test operation, select the correct word for () in the following sentences.

The test operation of MR-J5 is performed in the order of (Q1), (Q2), and (Q3).

Execute (Q2) at low speed, and check the rotation direction of the servo motor and travel direction of the machine.
Using the (Q4) function, check the operation such as whether MC is shut off when the ALM signal turns off (0 V).
With the (Q5) function, check that the wiring of stroke limit or others is correct.

Q1

Q2

Q3

Q4

Q5

Q1: <1 :JOG operation from MR Congfigurator2
« 2 ! Test operation by commands from the controller

* 3 I Power supply or servo motor wiring

Q2: * 1:JOG operation from MR Congfigurator2
« 2 Test operation by commands from the controller
« 3 I Power supply or servo motor wiring

Q3: * 1:JOG operation from MR Congfigurator2
« 2 ! Test operation by commands from the controller
« 3 I Power supply or servo motor wiring

Q4: * 1 : External output signal (DO) forced output
« 2 1 1/O monitor display
* 3 ! Motor-less operation

Q5: * 1 ¢ External output signal (DO) forced output
« 2 1 1/0 monitor display
* 3 ! Motor-less operation



Final Test 4 )

Regarding the absolute position detection system, select the correct answer(s). (Multiple selections are available)

When a servo motor with a battery-less encoder such as an HK motor is used, no battery is
required to retain the absolute position data.

At the startup of an absolute position detection system, the alarm "AL.25 Absolute

position erased” occurs when the power supply is turned on for the first time after the

absolute position detection system is enabled in the parameter setting. Cycling the power
clears the alarm.

Type G requires wiring and programing for transferring the absolute position data.




Fimal Test )

Regarding the use of a linear servo motor and direct drive motor, select the correct answer(s). (Multiple selections are available)

Before using a linear servo motor or direct drive motor, the magnetic pole detection is required.

For both the linear servo motor and direct drive motor, no battery is required to retain the
absolute position data.

Since linear servo motors use strong permanent magnets, magnetic materials should be kept
away from them.

When using a direct drive motor, make sure that the position of the Z-phase can be checked.

If the direct drive motor swings at a small angle, rotate it at least one revolution once a week.




Final Test 6

Regarding the gain adjustment, select the correct answer(s). (Multiple selections are available)

When quick tuning is executed, vibration torque is applied to the servo motor.

For quick tuning, the acceleration/deceleration operation is required.

Performing one-touch tuning reduces the settling time.

For one-touch turning, the response mode cannot be selected.




Final Test 1

Regarding the installation and wiring of the servo amplifier, select the correct answer(s). (Multiple selections are available)

Always observe the mounting direction of the servo amplifier and dimensions of the wiring
allowance.

Even if multiple servo amplifiers are closely mounted, their performance does not change.

To the main circuit power supply input of the servo amplifier, connect either of a molded-case
circuit breaker (MCCB) or magnetic contactor (MC).

Connect external circuits such as the stroke limit to CN3, and connect functional safety circuits
such as the STO signal to CN8.




Final Test 2 )

Regarding the parameter setting of a servo amplifier, select the correct word for () in the following sentences.

e Set the parameters of Type A using (Q1) or MR Configurator2.
e The electronic gear function is for adjusting the relationship between the position command value and travel distance of the
machine as shown in the following formula.

(Electronic gear numerator)
(Q2) = = (Q3)

(Electronic gear denominator)

Q1 Push button switches on the front of the servo amplifier
Q2 Position command value
Q3 Travel distance of the machine

Q1: « 1 : Push button switches on the front of the servo amplifier
« 2 . From the controller via the network

Q2: « 1 : Travel distance of the machine
» 2 . Position command value

Q3: « 1 : Travel distance of the machine
e 2 > Position command value



Fimal Test 3

Regarding the test operation, select the correct word for () in the following sentences.

The test operation of MR-J5 is performed in the order of (Q1), (Q2), and (Q3).

Execute (Q2) at low speed, and check the rotation direction of the servo motor and travel direction of the machine.
Using the (Q4) function, check the operation such as whether MC is shut off when the ALM signal turns off (0 V).
With the (Q5) function, check that the wiring of stroke limit or others is correct.

Q1 Power supply or servo motor wiring

Q2 JOG operation from MR Congfigurator2

Q3 Test operation by commands from the controller
Q4 External output signal (DO) forced output
Q5 I/O monitor display

Q1: <1 :JOG operation from MR Congfigurator2
« 2 ! Test operation by commands from the controller

* 3 I Power supply or servo motor wiring

Q2: * 1:JOG operation from MR Congfigurator2
« 2 Test operation by commands from the controller
« 3 I Power supply or servo motor wiring

Q3: * 1:JOG operation from MR Congfigurator2
« 2 ! Test operation by commands from the controller
« 3 I Power supply or servo motor wiring

Q4: * 1 : External output signal (DO) forced output
« 2 1 1/O monitor display
* 3 ! Motor-less operation

Q5: * 1 : External output signal (DO) forced output
« 2 1 1/0 monitor display
* 3 ! Motor-less operation



Final Test 4 )

Regarding the absolute position detection system, select the correct answer(s). (Multiple selections are available)

When a servo motor with a battery-less encoder such as an HK motor is used, no battery is
required to retain the absolute position data.

At the startup of an absolute position detection system, the alarm "AL.25 Absolute

position erased” occurs when the power supply is turned on for the first time after the

absolute position detection system is enabled in the parameter setting. Cycling the power
clears the alarm.

Type G requires wiring and programing for transferring the absolute position data.




Fimal Test )

Regarding the use of a linear servo motor and direct drive motor, select the correct answer(s). (Multiple selections are available)

Before using a linear servo motor or direct drive motor, the magnetic pole detection is required.

For both the linear servo motor and direct drive motor, no battery is required to retain the
absolute position data.

Since linear servo motors use strong permanent magnets, magnetic materials should be kept
away from them.

When using a direct drive motor, make sure that the position of the Z-phase can be checked.

If the direct drive motor swings at a small angle, rotate it at least one revolution once a week.




Final Test 6

Regarding the gain adjustment, select the correct answer(s). (Multiple selections are available)

When quick tuning is executed, vibration torque is applied to the servo motor.

For quick tuning, the acceleration/deceleration operation is required.

Performing one-touch tuning reduces the settling time.

For one-touch turning, the response mode cannot be selected.




You have completed the Final Test. You results area as follows.
To end the Final Test, proceed to the next page.

Final Test 1 Totalquestions: 12
Final Test 2
Final Test 3
Final Test 4
Final Test 5
Final Test 6
Final Test 7 Clear
Final Test 8

Correctanswers: 1 2

Percentage: 100 %
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Final Test 9
Final Test 10




You have completed the "MELSERVO Basic (MR-J5)" Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in this course is useful for configuring
systems in the future.

You can review the course as many times as you want.

Review

Close
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