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} Purpose of the Course

This course targets those who establish a servo system using linear servo motors for the first time and describes the
procedures for installation, wiring, test operations, and monitoring.

The features, basic configuration, and product
lineup of linear servo motors are described.

Positioning Operation Leaming about Linear Servo Motors

hagnetic pole detection Sample System and Capacity Selection

Setup of Linear Servo Motors Installation and Wiring

A basic knowledge of AC servos is required to take this course.

Beginners are recommended to take the following course:
* "Servo MELSERVOQ Basics (MR-J4)" course
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b
Course Structure

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

Chapter 1 - Learning about Linear Servo Motors

This chapter describes the features and application examples of linear servo motors and the features of
LM series.

Chapter 2 - Sample System and Capacity Selection
This chapter introduces the sample system in this course and explains how to select the capacity.
Chapter 3 - Installation and Wiring

This chapter describes the precautions on handling and installing linear servo motors, and procedures for
installation, wiring, and power-on of a servo amplifier.

Chapter 4 - Setup of Linear Servo Motors

This chapter describes how to set parameters of a servo amplifier using MR Configurator2.
(Setting of servo motor series and servo motor types, linear encoder pole selection, and resolution setting)

Chapter 5 - Magnetic Pole Detection

This chapter describes the magnetic pole detection (necessity of initial magnetic pole detection), how to
perform the magnetic pole detection, and the precautions on the magnetic pole detection.

Chapter 6 - Positioning Operation

This chapter describes the positioning operation in the test operation mode using MR Configurator2,
connection of controllers, settings (axis numbers, system setting, and positioning control parameters),
powering on of the power supply, and home position return.

Final Test

5 sections in total (18 questions) Passing grade: 60% or higher.




>M How to Use This e-Learning Tool

Go to the next page

Back to the previous page

Move to the desired page

Exit the learning

Go to the next page.

Back to the previous page.

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

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




LAY Cautions for Use ) 000

Safety precautions

When you learn by using actual products, please fully read "Safety Instructions™ in the corresponding manuals and use
them correctly.

Precautions in this course
- The displayed screens of the software version that you use may differ from those in this course.
The following shows the software used in this course and each software version.

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

- Setup software MR Configurator2 Ver.1.27D
- Capacity selection software MRZJW3-MOTSZ111E Ver.D1
- Engineering software MELSOFT MT Works2 Ver.1.100E

Reference materials

The following is the reference related to the learning. (You can learn without it.)
Click the reference name to download.

Mame of reference File format File size

Recording paper Compressed file




M Learning about Linear Servo Motors ) 000

This chapter describes the features and application examples of linear servo motors and the features of LM series.

Chapter 1 - Learning about Linear Servo Motors

1.1 What is a Linear Servo Motor?

1.2 Features of Linear Servo Motors

1.3 Application Examples of Linear Servo Motors
1.4 LM Series Linear Servo Motors

1.5 Lineup of LM Series

1.6 Structure of LM Series

1.7 Features of LM Series

1.8 Supported Servo Amplifiers

1.9 Summary

Chapter 2 - Sample System and Capacity Selection
Chapter 3 - Installation and Wiring
Chapter 4 - Setup of Linear Servo Motors

Chapter 5 - Magnetic Pole Detection

Chapter 6 - Positioning Operation




»m What is a Linear Servo Motor? ) 1« ) v Mroc]

A linear servo motor has the structure in which a part of a rotary servo motor is unfolded and straightened.
The operating principles of linear servo motors are the same as the those of rotary servo motors. However, linear
servo motors perform linear movements, while rotary servo motors perform rotary movements.
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Secondary side (Magnet)

Linear servo motor (Cross-section view)
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»m Features of Linear Servo Motors ) 1« ) v Mroc]

A Linear servo motor can be connected directly with a device and performs linear movements without a transmission
mechanism such as a ball screw.
Therefore, using the linear servo motor enables high-speed and high-accuracy positioning operations.

The linear servo motor has the following features.

« Enables simple and compact mechanism, and increases machine rigidity
* Smooth, quiet operations

+ High-speed driving part improves productivity.




»m Application Examples of Linear Servo Motors 5 @ s

A system with linear servo motors does not require transmission mechanism such as a ball screw, enabling high-speed
and high-accuracy controls, and easy maintenance. Therefore, linear servo motors are used in various systems as
shown below.

Linear servo motor Linear servo motor Linear servo motor
(multi-head)

Linear servo motor Linear servo motor
(tandem) (tandem)

Alignment system Automatic assembly system Mounter

+ System that requires high- * Large system (tandem) + System that requires high-
accuracy positioning » System that needs to shorten speed positioning
tact time (multi-head)




>>
m LM Series Linear Servo Motors o e

By using LM series linear servo motors (hereinafter referred to as "LM series") together with an SSCNET III/H
compatible servo system controller and MELSERVO-J4 series servo amplifiers, you can configure a high-speed and
high-accuracy linear motion system. By using the system, you can easily perform tandem operations requiring the
high-accuracy synchronization between two axes.

Servo system controller

MELSERVO-J4 series
servo amplifier

Tandem

€7 SSCNETII/H
| s wrs S Com i Lk e e ]

High-speed and
highly-reliable
synchronization type
motion network

LM Series Linear Servo Motors

The LM series has the following features.

+ The following four types of linear servo motors are provided in LM Series for various applications: Core type, core type
(liquid cooling), core type with magnetic attraction counter-force, and coreless type.

+ Tandem operations are easily achieved with a single command to two axes by the SSCNET III/H synchronization.
The advanced synchronous control can also be used.

* The MELSERVO-J4 series servo amplifier maximizes the performance of the LM series, achieving the highly-responsive
servo control.




»m Lineup of LM Series

Select from the following four types of LM series linear servo motors suitable for your application: Core type, core
type (liquid cooling), core type with magnetic attraction counter-force, and coreless type.

A

Thrust

Core type (natural/liquid cooling)

LM-F series
Maximum speed: 2 m/s
Rated thrust ; 300 N to 3000 N (natural cooling)
600 N to 6000 N (liquid cooling)
Maximum thrust: 1800 N to 18000 N
(natural/liquid cooling)

Compact core type linear servo motor.
The integrated liquid-cooling system
doubles the continuous thrust.

Coreless attraction counter-force

LM - U 2 series LM i Kz .

Maximum speed: 2 m/s Core type o se:e’

Rated thrust: 50 N to 800 N LM H 3 . aximum speed: 2 m/s

Maximum thrust 150 N to 3200 N — series Rated thrust: 120 N to 2400 N
Maximum speed: 3 m/s Maximum thrust: 300 N to 6000 N

No cogging, Rated thrust: 70 N to 960 N Longer life of the linear guides

small speed fluctuation. Maximum thrust: 175 N to 2400 N : :
No magnetic attraction force, : due to the magnetic attraction

: . : counter-force structure,
longer life of the linear guides. Core type suitable for space-saving, Low audible noise,

ﬁ,} . ) : Core type with magnetic

' high speed and high acceleration/deceleration.
< Feed speed-oriented Positioning-oriented ’
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@& structure of LM Series ) 000

A linear servo motor has the combined structure of the primary side consisting of a laminated core (core) and motor
coils, and the secondary side consisting of a mounting part (yoke) and permanent magnets. (for core type)

Primary side: Coil

Molded resin
Laminated core (core) —__

Motor coil

Secondary side: Magnet

" Molded resin or stainless cover
Permanent magnet

Mounting part (yoke)

Primary side: Coil

The primary side has a laminated core (core) with winding and is covered with the molded resin.

Secondary side: Magnet

The secondary side has permanent magnets on the mounting part (yoke) and is covered with the molded resin or
stainless cover.




) Features of LM Series 3 0oc

Features of LM Series - Compact and High-thrust Motor )

The LM series are compact and low-heat-generating linear servo motors that have a core structure with building-
block type coils that shortens core ends and enables high-density winding. (for core type)

Conventional type Building-block type

Integrated core
A dedicated mold is required to produce cores depending
on changes in motor size.

Core length
Core width

Standard core —»
A dedicated mold is not required to produce cores. As a result, variations
of thrust, motor length, and motor width can be expanded.




By using the LM series together with the MELSERVO-J4 series, the industry-leading servo amplifiers, highly-
responsive and high-accuracy servo controls can be performed. In addition, by using various control functions of the
MELSERVO-J4 series, such as the advanced vibration suppression control, the LM series can be driven to maximize
the system performance.

LM Series
Linear Servo Motors

Servo system controller M”EL'SME iil/o -I4
E

lectric power

47 SSCNETIII/H

Linear encoder




Features of LM Series - Energy-saving and Space-saving Motors ) DaE

The LM-H3 series saves more energy and space than the prior model (LM-H2 series).

W Reducing the electric power for driving motors

The LM-H3 series has achieved a reduction of 25%* in motor driving current by a new magnetic design with
optimized magnet form, contributing to power conservation for machines. Compared to the prier model,
the mass of the coil (Primary side: Coil) has been reduced by approximately 12%*, which also contributes to
saving energy for driving the moving part.

* For 720 M rated linear servo motor

L. Reduced
Motor driving by 25%
current

Bl Space saving
For LM-H3, widths of the motor coil and the magnet are reduced by 10% from the prior model. The
increased thrust to current ratio results in using the servo amplifier in smaller capacity, contributing to more
compact machine (reduction of materials).

The width is
LM-H2 series reduced by 10%. LM-H3 series




} Features of the LM Series - Tandem and Multi-head ) 0o

Tandem and multi-head configurations are easily achieved with the LM series. The LM series supports various

system configurations flexibly.

Automatic assembly system

H Tandem

The linear servo motors in a tandem configuration are suitable
for large systems that require highly-accurate synchronous
operations between two axes. Tandem operations are easily
achieved with a single command to two axes by the SSCNET
IlI/H synchronization. The advanced synchronous control can
also be used.

I

B Multi-head

Multi-head systems enable control of two coils (Primary side coils)
independently, thereby simplifying machine mechanisms. These
systems are suitable for machines that require short tact time.




9 000

The LM series can be used with the SSCNET III/H interface and general-purpose interface servo amplifiers.

In addition, 1-axis servo amplifiers, 2-axis and 3-axis type servo amplifiers can be used to drive the LM series linear
servo motors.

For the details of the MELSERVO-J4 series, refer to the "Servo MELSERVO Basics (MR-J4)" course.

SSCNET III/H interface servo amplifier General-purpose interface
servo amplifier

MR-J4-B MR-J4W2-B MR-J4W3-B
Servo system controller 1-axis type 2-axis type 3-axis type Positioning module ~MR-J4-A

— 1-axis type
| €7 SSCNETIII/H = . '
LSS sty oLt s T . -+ | ,E:‘

LM series linear servo motors

LM series linear servo motors




>“ Summary of This Chapter

In this chapter, you have learned:

What is a Linear Servo Motor? » Structure of LM Series

Features of Linear Servo Motors * Features of LM Series

Application Examples of Linear Servo Motors + Supported servo amplifiers

LM Series Linear Servo M

Lineup of LM Series

Important points

otors

Features of Linear Servo
Motors

A Linear servo motor can be connected directly with a device and performs linear movements
without a transmission mechanism such as a ball screw. Therefore, using the linear servo motor
enables high-speed and high-accuracy positioning operations.

Application Examples of
Linear Servo Motors

A system with linear servo motors does not require transmission mechanism such as a ball screw,
enabling high-speed and high-accuracy controls, and easy maintenance. Therefore, linear servo
motors are used in various systems.

Lineup of LM Series

You can select from the following four types of LM series linear servo motors suitable for your
application: Core type, core type (liquid cooling), core type with magnetic attraction counter-force,
and coreless type. You can select any type of linear servo motors depending on the usage.

Structure of LM Series

A linear servo motor has the combined structure of the primary side consisting of a laminated core
{core) and motor coils, and the secondary side consisting of a mounting part (yoke) and permanent
magnets. (for core type)

Features of LM Series

The LM series motors are compact low-heat-generating linear servo motors that have a core
structure with building-block type coils that shortens core ends and enables high-density winding.

You can configure tandem and multi-head systems easily by using the LM series.




>W Sample System and Capacity Selection

This chapter introduces the sample system in this course and explains how to select the capacity.

Chapter 1 - Learning about Linear Servo Motors

Chapter 2 - Sample System and Capacity Selection

2.1 Sample System
2.2 Selecting the Capacity of Linear Servo Motors
2.3 Selecting Linear Encoders
2.4 List of System Configuration
2.5 Summary of This Chapter
Chapter 3 - Installation and Wiring
Chapter 4 - Setup of Linear Servo Motors
Chapter 5 - Magnetic Pole Detection

Chapter 6 - Positioning Operation




b

Sample System

In this course, you will learn an X-Y table as a sample system.
Please check the following PDF file for the operation pattern diagram and the machine specifications.

Sample system details <PDF>




hm Selecting the Capacity of Linear Servo Motors ) ] Joc

First, you have to select the optimal capacity of the servo amplifiers and the linear servo motors that are used in the
sample system.

To select the capacity, use AC servo capacity selection software (free software).

AC servo capacity selection software

Download this software from the Mitsubishi Electric FA Website.

By setting the machine specifications and operation pattern, you can select the most suitable servo
amplifiers, linear servo motors, and regenerative options.

On the next page, you can simulate the capacity selection with the AC servo capacity selection software by
using actual windows.

Capacity Selection Software: MRZJW3-MOTSZ111E

f
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>m Selecting the Capacity of Linear Servo Motors

ﬂ Linear serve | Linear Servo | INDT1LSVM

Eile
Setting Data

Units Teols Help

B

|Linearsewn

|F':|s. ctrl. modz j

-

f« Calculate ¢ SetForce

W Amplifier : MR-J4-A/B

——
]
| % |

fatar LM-H3 3 misec

Self-coaling

=4

— Liniform Acc/Dec Incl in All Sect. of
lﬁﬁl FPos Ctrl Mode Oper. Patermn

T
CalcUlate

Maz= of table

IMazs of load
Thrustload

Sliding resistance
Coafficient of friction

M7 in

Fs

Frimary side of linear servoritor
o

Secondary side of line; wormotor

Matar . LM-H3P2A-07PSelf-caoling [70 M]

Ampliner MR-J4-40~B
Regenerative option :Regeneraticn needless

Side-by-side mounting possible ; 0-45*C amb. Temp.

Mechanical sys. Efficiency

Loadmass :
FPeaktnrust:
RMSthrust
Reger. Pwr. :

2500 [kg]
106.323 [N]
£9.162 [N]
0.000 [W]

2 8Times
1571.9%
98.8%
0.0%

—

Mass of table

Indep

[«®p*y

Ihe g
,-_* ! ‘_x squat The calculation result is displayed.

Click () to proceed to the next screen.




m Selecting Linear Encoders

To use a linear servo motor, you have to select a linear encoder.
Linear encoders are typically classified into the following types.
The sample system uses an incremental type linear encoder compatible with Mitsubishi serial interfaces.

Linear encoder type

Absolute position type

Mitsubishi serial interface compatible

Incremental type

A/B/Z-phase differential output type* Incremental type

The MR-J4 series servo amplifiers are compatible with various serial interface encoders with a minimum
resolution of 0.005 um or larger and A/B/Z-phase differential output type* linear encoders.
Select linear encoders suitable for your machine by checking specifications (resolution, rated speed, effective

measurement length, etc.) of the linear encoders in "LINEAR ENCODER INSTRUCTION MANUAL." For the details
of specifications, performance, and warranty of linear encoders, contact the manufacturer of each linear encoder.
* The MR-J4-B-RJ/MR-J4-A-RJ servo amplifiers are compatible with A/B/Z-phase differential output type linear encoders.

List of linear encoders (as of March, 2015) <PDF>
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»m List of System Conﬁguration

The following shows the configuration of the sample system used

in this course.

QO4UDEH Q17205

£7 SSCNETII/H
[ ha = s N (e e ]

Upper limit switch
Lower limit switch
Proximity dog

Forced stop signal

Upper limit switch
Lower limit switch
Proximity dog

Forced stop signal

Controller

Model

) oo

Qty

PLC CPU

QO4UDEHCPU

Power supply module

Qe2pP

Base unit

Q35DB

Input module

QX40

Output module

QY41P

Servo system controller
(Motion CPU)

Q172DsSCPU

=

Servo amplifier

MR-J4-40B

Linear servo motor (Primary side)

LM-H3P2A-07P-B550

Linear servo motor (Secondary side)

LM-H3520-480-B550

Linear encoder

Incremental type

Encoder cable

MR-EKCELZM-H

Junction cable for linear servo motor

MR-JATHCBLOZM

Encoder connector set

MR-J3CN2

S5CNET IO cable

MR-J3BUSO15M

Bl | B | B | R | B[ R B | Ra

Personal computer communication
cable (USB cable)

MR-J3USBCEL3M

=

Engineering environment

MT Works2
(including MR
Configurator2)

0s

SWEDMNC-5V220L
(pre-installed)




»ﬂ Summary of This Chapter

In this chapter, you have learned:

« Sample System

» Selecting the Capacity of Linear Servo Motors
+ Selecting Linear Encoders

« List of System Configuration

Important points

Selecting the Capacity of You have to select servo amplifiers and linear servo motors in combination within the appropriate
Linear Servo Motors capacity range.

Selecting Linear Encoders To use a linear servo motor, you have to select a linear encoder.

Select linear encoders suitable for your machine by checking specifications (resolution, rated speed,

effective measurement length, etc) of the linear encoders in "LINEAR. ENMCODER INSTRUCTIOM
MAMNUAL"

For the details of specifications, performance, and warranty of linear encoders, contact the
manufacturer of each linear encoder.




CTIZEN installation and Wiring ) oo

This chapter describes the precautions on handling and installing linear servo motors, and procedures for installation,
wiring, and power-on of a servo amplifier.

Chapter 1 - Learning about Linear Servo Motors
Chapter 2 - Sample System and Capacity Selection

Chapter 3 - Installation and Wiring

3.1 Names and Functions of Parts in a Linear Servo Motor
3.2 Handling of Linear Servo Motors

3.3 Linear Slider

3.4 Installing Linear Servo Motors

3.5 Installing and Grounding Servo Amplifiers

3.6 Wiring Servo Amplifiers and Linear Servo Motors

3.7 Turning On Power Supplies

3.8 Summary of This Chapter

Chapter 4 - Setup of Linear Servo Motors

Chapter 5 - Magnetic Pole Detection

Chapter 6 - Positioning Operation




} Names and Functions of Parts in a Linear Servo Motor ) 0o

The following shows the names and functions of parts in the LM series, taking LM-H3 series as an example.

Application

A lead wire with round
crimp terminals for
connecting thermistors.
Thermistor lead Temperature information
wire on the primary side is
returned to the servo
amplifier through this
wire.

A lead wire with round
crimp terminals for
connecting power
supplies

Power lead wire

A stainless cover for
SUS cover protecting magnets on
the secondary side

A mark for checking a
magnetic pole. This mark
indicates the direction of
the north pole.

"N" Mark

A name plate seal
Name plate indicating a model name
and rating




»m Handling of Linear Servo Motors

Strong magnets are used on the secondary side of a linear servo motor.
Incorrect handling of linear servo motors may cause a serious accident. Handle them with care.

; Y

Strong magnet - Handle carefully

On the secondary side, large force of attraction is
generated between the product and magnetic substance.
A CAUTION  Your hands may be caught.

Keep any equipment, which may malfunction due to
magnetic force, away from the product.
Any person who is wearing a pacemaker should not
handle the product.

p J

Please read "LINEAR SERVO MOTOR INSTRUCTION MANUAL" carefully beforehand and use the products
correctly.
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Handling of Linear Servo Motors - Magnetic Attraction Force . 000

W Magnetic attraction force

The secondary side of the linear servo motor contains a strong
permanent magnet, so a magnetic attraction force (the force by
which a magnet attracts magnetic bodies) is generated toward of the power
magnetic bodies such as iron.

This magnetic attraction force is always acting regardless of linear .

motor power on/off 7
P ' Magnet
face side R
Mounting part (yoke)

face side

Always acting
regardless of on/off

} uopenye
Jaubep

&
N

The magnetic fluxes generating from the permanent magnet
disperse in the air from the magnet face side (facing the primary
side), and most of them do not leak to the mounting part (yoke) Magnet face side ... Magnetic fluxes disperse.
surface side for its structure. Magnetic attraction force occurs.
Because of this, a magnetic attraction force occurs on the magnet @

face side of the secondary side, not on the mounting part (yoke) Permanent 4 Magnetic
surface side. magnet _ fluxes

\1
~

.

Mounting part (yoke)—

Mounting part face side ... Magnetic fluxes do not disperse.
Magnetic attraction force does not occur.




»m Handling of Linear Servo Motors - Magnetic Attraction Force . 000

The permanent magnet used for the linear servo motor is very strong.
When an A4-sized iron sheet is fully attracted, the magnetic attraction force becomes as high as 2.5 t.
Use abundance of caution with the handling.

When an iron plate of A4 size is completely
Attracted to a permanent magnet...

Magnetic Attraction Force = 400 [kPa] (21 x g; 7 cm)

M For your safety

The magnetic attraction force is in inverse proportion to square of the distance to a magnetic body, so it
drastically increases when the distance becomes small.

When mounting the secondary side of linear side motor, ensure the sufficient distance from the magnetic
bodies around it and securely fix those magnetic bodies.




»m Handling of Linear Servo Motors - Other Precautions

) oo

Linear servo motors shall be handled by the engineers who have full knowledge of the products.
Special attention is required for the following points.

One who uses a medical device such as a pacemaker must keep away from the product and
equipment.

Do not wear metals such as watches, pierced earrings, necklaces, etc.

Use nonmagnetic tools.
(Example) Explosion-proof beryllium copper alloy safety tools: bealon (MGK)

Do not put magnetic cards, watches, portable phones, etc. close to the motor.

Do not apply a shock or stress on the molded parts of the product. (Otherwise, the linear
servo motor may be damaged.)

| Caution! Strong Magnet

Display the message "Caution! 5trong Magnet” or the like and take actions by giving
cautions to the surrounding, etc.




»“ Linear Slider

m Basic Structure of a Linear Slider

The following figure shows the basic structure of a linear slider in which a linear servo motor is built in.

Stopper Linear servo motor secondary side

Linear guid\ /
Workpiece -

/

Base
\ @4&,
= -

Linear encoder head

7

Linear servo motor primary side Linear encoder scale




Instructions on the Structure of a Linear Slider

The following figure shows the instructions on the structure of a linear slider.
Inappropriate structure design may negatively affect the operation and the accuracy of the machine. Design a linear
slider so that the thrust center of a linear servo motor is close to the gravity center of a moving object.

As short as possible
> -

Gravity center of moving part

As short
as possible

As short
as possible Primary side Linear guide center

\

Thrust center Secondary side




>“ Installing Linear Servo Motors

Install a linear servo motor as follows. (For LM-H3P3)

Center on the primary side: center of the mounting screw pitch [Unit: mm]

Primary side Parallelism

Flatness

0.5 or shorter
> -

F =

A

Flatness

Secondary side

Center on the secondary side: center of the mounting screw pitch




»m Installing the Secondary Side (Magnet)

When using multiple secondary sides, arrange the name plates attached to the products in the same direction to
keep the layout of magnetic poles.

Name plate

Then, install them by the following procedure to reduce the clearance between the secondary sides.

1) Securely fix the secondary side to be the installation reference with bolis.

2) Place another secondary side on the mounting surface and temporarily
fix it with bolts.

3) Push the temporarily-fixed secondary side against the mounting-standard
secondary side.

Secondary side to be
4) Securely fix the temporarily-fixed secondary side with bolts. installation reference




@EXERH 1nstalling the Secondary Side (Magnet)

For the installation of the secondary sides, pay attention to the following points.

* The permanent magnets on the secondary side make the magnetic substance generate attraction force. Be
careful not to get your hand stuck.

* When installing the secondary side, use nenmagnetic tools.
* When installing an additional secondary side block after installing one, place the additional block away from

the one that has already been installed, and then slide the secondary side block to a specified position. Your
hand may be caught if you place the secondary side block close to another.

« Keep the cumulative pitch error of the mounting screw holes within £0.2 mm. When two or more secondary
sides are aligned, spaces may present between each secondary side (magnet) block, depending on the
mounting method and the number of the secondary-side blocks.




>m Installing the Primary Side (Coil)

The following shows how to install the primary side.

1) Mount some of the secondary sides.
2) Mount the primary side in a position where the secondary sides are not mounted.

3) Move the primary side over the mounted secondary sides.
Check that the primary side does not contact the secondary sides.

4) Mount the remaining secondary sides.
Check that the primary side does not contact the secondary sides.

/

For the installation of the primary sides, pay attention to the following points.

« To avoid the danger caused by attraction force generated between the primary side and the secondary side by the
permanent magnet, it is recommended that the primary side be installed in a position where the secondary sides
are not installed.

« When installing the primary side over the secondary side is unavoidable, use material handling equipment such as
a crane that is fully competent to sustain the load of attraction force, etc.

« When sliding the primary side to move over the secondary side after setting, pay full attention to the attraction
force generated.




@EZERN 1nstalling a Linear Encoder ) 000

Install a linear encoder.

Compared to linear servo motors, more careful measures against oil and dust must be taken for linear encoders.
Install the linear guide with high accuracy.

Linear encoder scale

/
L]

Linear guide

x

Linear encoder head

If the linear encoder is improperly installed, an alarm or a position mismatch may occur.

In this case, refer to the following general checking points for linear encoders to confirm the installation.

For detailed precautions, follow the precautions on each manufacturer's specifications and installations of linear
encoders.

Check that the gap between the head and scale is proper.

Check the scale head for rolling and yawing (looseness of scale head section).
Check the scale surface for contamination and scratches.

Check that the vibration and temperature are within the specified range.
Check that the speed is within the permissible range without overshooting.




»m Installing and Grounding Servo Amplifiers

This section describes the installation and grounding of a servo amplifier.

M Installing servo amplifiers
e Installing one servo amplifier e Installing two or more servo amplifiers

Cabinet Cabinet Cabinet

¥ v
40 mm Wiring allowance 100 mm or more

or more (80 mm or more) LI

Top
10 mm . +  30mm 30 mm

Z 10 mm Z 7
or more 7 ormore - 5
oty or more

40 mm 40 mm
or more or more
1 T

M Grounding servo amplifiers

* To prevent an electric shock and reduce noise, ground servo amplifiers and servo motors securely.
* To prevent an electric shock, always connect the protective earth terminal of a servo amplifier to the
protective earth of the cabinet.

For details, refer to the "Servo MELSERVO Basics (MR-J4)" course.




hﬂ Wiring Servo Amplifiers and Linear Servo Motors ) 000

Connect power supplies to the main circuit power supply and the control circuit power supply of a servo amplifier.
Always use a molded-case circuit breaker (MCCB) for the input of the power supplies.

Be sure to install a magnetic contactor between the main circuit power supply and L1/L2/L3 terminals. Create a
circuit that turns off the magnetic contactor and then the main circuit power supply when an alarm signal or a forced
stop input signal turns off.

Use a junction cable for linear servo motor to connect an encoder cable and thermistor to the servo amplifier.

Wire a servo motor power cable so that the servo amplifier power outputs (U, V, and W) match in phase with the
linear servo motor power inputs (U, V, and W).

The following figure shows wiring of the MR-J4-40B and a linear servo motor as an example.

i mcep)

1';""l Molded-case circuit breaker

=

Alarm signal

,__'.t: Magnetic r—
& W contactor (MC)

Upper stroke limit
—— Lower stroke limit
Proximity dog

Main circuit =
power supply

Control circuit [/ MR-J4-40B

power supply |

Encoder cable

SCALE

e T — LM-H3
LT
THM  Thermistor £

"R [DEOE0 | CELeE 1
o -
T |- N

Al
A

||
ERF=ELEE)

Junction cable for
Servo motor power cable "= |inear servo motor

Linear encoder




> Turning On Power Supplies i o0

Turn on the control circuit power supply and the main circuit power supply of the servo amplifier.
"Ab" (waiting for the servo system controller to power on) is displayed in the display of the servo ampilifier.

No servo system controller is connected in this sample system. Thus, configure required settings and start up the
system with the "Ab" state.

When "Ab" is not displayed and an alarm occurs, investigate the alarm cause and remove it.

Power on the "Ab" is displayed in the display.
servo amplifier.




»m Summary of This Chapter

In this chapter, you have learned:

+ Names and Functions of Parts in a Linear Servo + Installing and Grounding Servo Amplifiers
Motor *+ Wiring Servo Amplifiers and Linear Servo Motors
Handling of Linear Servo Motors « Turning On Power Supplies
Linear Slider

Installing Linear Servo Motorsg

Important points

Handling of Linear Servo * The secondary side of the linear servo motor contains a strong permanent magnet, so a

Motors magnetic attraction force (the force by which a magnet attracts magnetic bodies) is

generated toward magnetic bodies such as iron.
One who uses a medical device such as a pacemaker must keep away from the product
and equipment.

* Do not wear metals such as watches, pierced earrings, necklaces, etc.
Use nonmagnetic tools.

* Do not put magnetic cards, watches, portable phones, etc. close to the motor.
Do not put a shock or stress on the molded parts of the product.

* Display "Caution! Strong Magnet” or the like and take action by giving cautions to the
surrounding, etc.

Installing Linear Servo * The permanent magnets on the secondary side make the magnetic substance generate
Motors attraction force. Be careful not to get your hand stuck.
When installing the secondary side, use nonmagnetic tools.

+ When installing an additional secondary side block after installing one, place the
additional block away from the one that has already been installed, and then slide the
secondary side block to a specified position. Your hand may be caught if you place the
secondary side block close to another.




»m Summary of This Chapter

« Keep the cumulative pitch error of the mounting screw holes within +0.2 mm. When two
or more secondary sides are aligned, spaces may present between each secondary side
{magnet) block, depending on the mounting method and the number of the secondary-
side blocks.

- To avoid the danger caused by attraction force generated between the primary side and
the secondary side by the permanent magnet, it is recommended that the primary side
be installed in a position where the secondary sides are not installed.

- When installing the primary side over the secondary side is unavoidable, use material
handling equipment such as a crane that is fully competent to sustain the load of
attraction force, etc.

- When sliding the primary side to move over the secondary side after setting, pay full
attention to the attraction force generated.

Compared to linear servo motors, more careful measures against oil and dust must be
taken for linear encoders.

Wiring the Power Supplies Connect power supplies to the main circuit power supply and the control circuit power
of Servo Amplifiers and supply of a servo amplifier.
Linear Servo Motors * Always use a molded-case circuit breaker (MCCB) for the input of the power supplies




@ ETUC I Setup of Linear Servo Motors

This chapter describes the parameter setting of a servo amplifier using MR Configurator2.
(Setting of servo motor series and servo motor types, linear encoder pole selection, and resolution setting)

Chapter 1 - Learning about Linear Servo Motors
Chapter 2 - Sample System and Capacity Selection
Chapter 3 - Installation and Wiring

Chapter 4 - Setup of Linear Servo Motors

4.1 Setup Software MR Configurator2

4.2 Creating a New Project (Operation Mode Selection)

4.3 Connecting a Servo Amplifier and a Personal Computer
4.4 Setting the Servo Motor Series and Servo Motor Type
4.5 Selecting the Pole of a Linear Encoder

4.6 Setting the Linear Encoder Resolution

4.7 Writing Parameters

4.8 Summary of This Chapter

Chapter 5 - Magnetic Pole Detection

Chapter 6 - Positioning Operation
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} Setup Software MR Conﬁguratorz ) 005

This section introduces the functions and applications of the setup software "MR Configurator2 (SW1DNC-MRC2-E)".
MR Configurator2 facilitates adjustment, monitor display, diagnosis, writing/reading of parameters, and test
operations using a personal computer.

W Startup
Setting various parameters required to operate a servo system, writing them to a servo amplifier, monitoring operation
conditions in a graph or others can be performed.

W Adjustment
By performing the one-touch tuning, all gain values are automatically adjusted and the performance of the servo
system is maximized.

B Maintenance

The status of the servo system or malfunction causes can be investigated and the lifetime of parts is displayed clearly.

For the basic method for using MR Configurator2, refer to the "Servo MELSERVO Basics (MR-J4)" course.

You can download the trial version and updated version of MR Configurator2 from the Mitsubishi Electric FA Website.
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»m Creating a New Project (Operation Mode Selection)

Start MR Configurator2 and select [Project] — [New].
The New Project dialog box appears. Select "Linear” for Operation mode.

New Project

Setting item Description Setting in this course

Model setting Select the model of the MR-J4-B
servo amplifier to be
connected.

Operation Select an operation mode. Linear
mode

Option unit Select an option unit. Mo Connection

Connection Select the communication Servo amplifier
setting target. connection USB

Ehlast-lmdn'njactwiheupﬂ'ﬂdvdm
the application is restarted

Lok ] | canced




Connect a servo amplifier and a personal computer with a USB cable.
Use USB cable "MR-J3USBCBL3M" (length: 3 m).

Connection with a servo amplifier

Servo amplifier

USB cable
MR-J3USBCBL3M
(Option)

Personal computer

When the message screen shown on the right appears, check
"Change to "MR-J4-B Linear"" and click OK. I AT 6 S, S o

o -

If you select "Not changed" and click "OK", the parameters e il 48009 ded
will not be rewritten. . I o ot e 50 e Kot i D # s et
(This message does not appear in offline.) D T e e e e 0

B s Pe iwve e agite b Y w4 e
O\




»m Setting the Servo Motor Series and Servo Motor Type ) W

Set the servo motor series and servo motor type from Basic in List display of the parameter setting.
For the setting values, refer to the table in the following link destination.
Parameter setting value <PDF>

[ ] MELSOFT MR Configurator? New project
mp&kmww—-mwmwmrmmmmh&wm

Parameter Setting

2
§

Auto turng mode

Auto burng resporse

InDosIton range

For manufacturer setting

Por manufacturer setting

For marufactires seting

Moving drection selecton .
Encoder autput pulse 165538
Encoder output pulse 2 uss_n
Servo motor series setting

Assstant Lat

ve Sty np Procecise
= o

§44%52238
88!

:

GiHd
HHED

§84

Drve recorder arbitrary alarm trgger seteng
Funchon selecton A4

Setting for
Parameter Description Initial value sample
system

Servo motor series Set the servo motor series.

Servo motor type Set the servo motor type.




i > 231 Servo moto o o
m Selecting the Pole of a Linear Encoder ) e
Select the pole of a linear encoder so that the linear encoder feedback value increases when a linear servo motor is

moved in the positive direction.

Set the pole of the linear encoder in "Selection of encoder pulse count polarity" of Basic in Linear control of the
parameter setting.

] MELSOFT MR Configurator2 New peoject
D Promct Yew  Fle  Parameter Setting(l) Pyrameter  Ssfety  Sostogngdata  Montor  Disgnoss

lw@ =

TgstMode Adjustment Joos Wndow leb

Lo v

Lnear encoder{**C0P9) Linaar encader resoktont LM, *1L1ID)

Selection of encoder pulse count polanty Numerator 1000 | um (1-65535)

Enc. pulse I inincreasing de. by servo molor positive dr, Dencminator 1000

um (165535)

Selection of ABZ-phase input interface encoder 2-phase 5100 interval at home posison return{™LIT 1)

Z-phase side ro-gignal alar datecton valkd The 5800 interval settng at home position return :
1043576 v | puse

Serva motar thermestor setting(*DOP 1)

Servo motor thermustor enabled \dsabled selecton

Enabied |

Parameter Initial value

Selection of encoder pulse Set the pole of the linear

Enc. pulse is in
count polarity encoder.

increasing dir. by servo
motor positive dir.

The setting method is described on the next page.




»m Checking the direction of a linear servo motor 3 W

Check the positive direction of the linear servo motor.

In the positive direction of the LM-H3 series, there are a power cable and a thermistor cable of the primary side.
Manually move the linear servo motor in the positive direction in the servo-off status, and check the motor speed
(positive/negative) in the monitor screen of MR Configurator2.

i Display All
: Font 10pt « Line height 15
No. | Ttem
1) Cumuiative feedback puises
2{Servo motor speed
3| Droop pulse
4 Cumulative cmd. pulses

Check the servo-off status
with the LED display (Ab)
of the servo amplifier.

4

Negative
direction




>m Checking the direction of a linear servo encoder ) 000

Check the direction of the linear encoder.

When the linear servo motor is manually moved in the positive direction in the servo-off status, the servo motor speed

is changed to be positive or negative depending on the value of Selection of encoder pulse count polarity in the
parameter setting.

Negative Linear contraol - Basic
direction
m——

Linear encoder(**COPS)

Selection of encoder pulse count polarity

|Er1c. pulse is in increasing dir. by servo motor positive dir. M

Parameter Setting value for sample system

Selection of encoder pulse Enc. pulse is in increasing dir.
count polarity by servo motor positive dir.

* Power off and on the servo amplifier to enable the Selection of encoder
pulse count polarity after setting.

i Font 10pt - Line height 15 : EfCear [Tiestart [jlPause Esetting
M. em Units | Axisl
1 Cumulative feedback pulses pulse 6304827
2 Servo motor spead mimys
3. Droop pulse -pulse
4 Cumulative emd. pulses pulse




m Setl:ing the Linear Encoder Resolution

Set the linear encoder resolution depending on the linear encoder to be used.
Set the linear encoder resolution from Basic in Linear control of the parameter setting.

[Linear encoder resolution - Numerator]

- - - = Linear encoder resolution [um]
[Linear encoder resolution - Denominator]

When the linear encoder resolution is 0.05 pm (sample system)
Linear encoder resolution = 0.05 pm

1
20

| 5] MELSOFT MR Configuenten? Nesw pecsect

i ot gew G Poemets Seting(l) Fymwet  Ssfety Postogngdats  Mondor Disgross  TestMode  Adjstment [ods  findow  beb
NPRA 4 e AEllRfeghaRe -

{ Progect X Parameter Setung %

B
B9 vigrws project )
"..5-,-.—:_-11 Setirg Parameter Setting

8 Ut Corvarmon = . 3 - =

- H 1 o ] Set To Default iy LI Paramete

= g a1 MR 146 Linear — ¢ & L
3 rarameter

Lingar enoodker| ==C0PF) Lingar encoder resoluion{==LTM, ==L1T¥)
Setection of ercoder pulse count polanty Fumerator 1| e (1-65515)
Erc. puiss is in increasing dir. by servo motor positive dir, .Vl DA ) | e (1-65535)

Sbop méerval at home poston reburm™=LIT1)

v_,}ﬂ"" Sartup Procedure = S=echon of ABZ-phase raut me=faos encoder 2phase
) sonnection judgment fncion

Sere Saree -
‘l!w ¥ I-prase side no-sgnal darm detecton vald
A

The shop interval s=ting &t home posstion retum
1048575 w | puse

Parameter Description Initial value Setting value for sample system

Mumerator Set the numerator of the linear encoder resolution. 1000 1

Denominator Set the denominator of the linear encoder resolution. 1000 20

After the parameter setting, cycling the power of the servo amplifier will reflect the setting.




@EB Writing Parameters

When any change is made to the parameter setting, always write the parameters to the servo amplifier.
To write parameters, select the axis to which the parameters are written and click the "Single Axis Write" button.

r-_fusu.munwmzueupqm =
! puject Wew Fie Paamets Seting(l) Pgameter Safety Fostopngdata  Montr Diagoss  TestMode Adpstment ook Window  Help

Linear encoder{*=C0PS) Linear encoder resolulion{ ™ LIM, =LI0)

Sedecton of encoder pulse count polanty Hmer ator 1 pm (1-65535)

Enc. pulse & in inreasng dir. by servo motor positve dir. | Demominator 20 pm (1-65535)

Selecton of ABZ phase mput nterface encoder 7-phase Stop interval at home position reburn{™LIT1)

I-phase sde no-signal slarm detection valid The stop interval seting at home position retus )

1048576 Duige

e
e

Servo motor thermistor seting("DOP 1)

Servo motor thermistor enabled fdesabied selecton
Erabed w!

—




»m Summary of This Chapter

In this chapter, you have learned:

» Setup Software MR Configurator2

* Creating a New Project (Operation Mode Selection)

+ Connecting a Servo Amplifier and a Personal Computer

« Selecting the Pole of a Linear Encoder
= Setting the Linear Encoder Resolution

« Writing Parameters

+ Setting the Servo Motor Series and Servo Motor Type

Important points

Setup Software MR
Configurator2

Creating a New Project
(Operation Mode
Selection)

Connecting a Servo
Amplifier and a Personal
Computer

Setting the Servo Motor
Series and Servo Motor

Type

Selecting the Pole of a
Linear Encoder

Setting the Linear Encoder
Resolution

MR Configurator2 facilitates adjustment, monitor display, diagnosis, writing/reading of parameters,
and test operations using a personal computer.

To use a linear servo motor, select “Linear” for the operation mode in the Mew Project dialog box of
MR Configurator2.

When the operation mode change screen appears with the USB cable connection, check "Change
to "MR-J4-B Linear™ and click Ok

Set specific parameters depending on the combination of the servo motor series and servo motor

type.

Select the pole of a linear encoder so that the linear encoder feedback value increases when a linear
servo motor is moved in the positive direction. Manually mowve the linear servo motor in the positive
direction in the servo-off status, check the motor speed (positive/negative) in the monitor screen of
MR Configurator2, and configure the setting of Selection of encoder pulse count polarity to change
the servo motor speed to be positive.

Set the linear encoder resolution depending on the denominator and numerator values.
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CIEEN Magnetic Pole Detection ) oo

This chapter describes the magnetic pole detection (necessity of initial magnetic pole detection), how to perform the
magnetic pole detection, and the precautions on the magnetic pole detection.

Chapter 1 - Learning about Linear Servo Motors
Chapter 2 - Sample System and Capacity Selection
Chapter 3 - Installation and Wiring

Chapter 4 - Setup of Linear Servo Motors

Chapter 5 - Magnetic Pole Detection

5.1 Introduction to Magnetic Pole Detection

5.2 Preparation for Magnetic Pole Detection

5.3 Magnetic Pole Detection Method

5.4 Magnetic Pole Detection

5.5 Magnetic Pole Detection Voltage Level Setting

5.6 Magnetic Pole Detection in an Absolute Position System
5.7 Magnetic Pole Detection in Tandem Configuration

5.8 Precautions for Magnetic Pole Detection

5.9 Summary of This Chapter

Chapter 6 - Positioning Operation




> Introduction to Magnetic Pole Detection ) 0o0G

A linear servo motor requires a flow of current that depends on the relative positions between the secondary side
magnet and primary side coil.
Therefore, when a motor is installed or power is turned on, an operation that detects the relative positions between the

magnet and winding wire, so-called initial magnetic pole detection, is required. The start timing of the magnetic pole
detection depends on the type of the linear encoder used.

Linear encoder type Magnetic pole detection

Requires magnetic pole detection at system setup.

C BRI (at the first startup of the system)

Incremental Requires magnetic pole detection each time when the
type power is turned on.

The sample system is an incremental system equipped with an incremental-type linear encoder.
This chapter describes the magnetic pole detection mainly in the incremental system.




»“ Preparation for Magnetic Pole Detection 3 W

Before starting the magnetic pole detection, prepare the following.

M Check that FLS, RLS, and EM2 are on. M Change the mode to the test operation mode.
Check that FLS (Upper stroke limit), RLS Change the mode to the test operation mode following
(Lower stroke limit), and EM2 (Forced stop 2) the steps below.
are on by checking the I/O monitor of 1) Power off the servo amplifier.
MR Configurator2. 2) Set the test operation select switch (SW2-1) to "ON (up)".
3) Power on the servo amplifier.

L1 MELSOF T MR Contgrantord Mew progect
| Saject gen LOMoww D Pgaeter w-u Postuprgdls Ml  Dogoss TotMode  Adusent
| . .

Set SW2-1 to "ON (up)".

123

Thecke % ryvien
o fgraton and werg

ST
Cred the systen configus st

A4
ST

Thech e ot weng

4
EERETET -

For details, refer to the "Servo MELSERVO Basics (MR-J4)" course.




»m Magnetic Pole Detection Method

The following two magnetic pole detection methods are provided: "Position detection method" and "Minute
position detection method".

Magnetic pole detection

Position detection
method

Advantage

- The magnetic pole detection has a high degree of accuracy.
- The adjustment procedure at the magnetic pole detection is

simple.

Disadvantage

- The travel distance at the magnetic pole detection is large.
- For equipment with small friction, an initial magnetic pole
detection error may occur.

Minute position
detection method

- The travel distance at the magnetic pole detection is small.
- Even for equipment with small friction, the magnetic pole

detection is available.

The adjustment procedure at the magnetic pole detection is
complex.

- If a disturbance occurs during the magnetic pole detection,
[AL 27 Initial magnetic pole detection error] may occur.

Set a magnetic pole detection method in the "Linear control-Extension" window.
In the sample system, the magnetic pole detection is performed with the position detection method (initial value).

] MELSOFT MR Configurator2 New peoject

'

I Project Wew e Paramete Setsng(D) P

NRRSe BEREfAeishRT o
8 x z

Safety Py

Parameter Setting X

oo setTovefaut Fovedy 2 7aaceie ooy [ Parameter Block

dats Moritor  Diagnosis  TestMode Adpstment Took Window Heb

Lo | ) Sl

to the machne, the servo
systam can be tested,

Use the JOG Mode 10 verify
that the motor rotates.

(5

Usge the Posbonng Mode to
verify that the motor rotates.

Magnetc pole detection(**LIT1, "LITS, LTETS, DLV, LPOWM)
Lnear seryo motor magnetc pole detection selection
The frst sme servo ON Magnetic pole detection ‘:]

Unear servo control ("LIT2, LA, LB2, 1B3)

Servo control error (AL42) detection function selection
Positionsoeed deviation enmor detecton enabled | 3J
Deviation emor detecton level

MI Positon detecton method :]:
Response selection

Load mass rato oo,
Identity sgral ampitude
4 (0-200)
Stroke bmit selection  Enabled

Linear 00 Motor | 60 | % (0-100)

Extension 4 [w

Voitage level

Position a

Speed 0 | mems (0-5000)

Thrust % (0-1000)
Controller reset condition of servo control error (AL42) detection
Reset dsabled (reset by power cyce) 1':]

men (0-1000)

000
) 1/2




ﬂ Magnetic Pole Detection Method

Parameter Description Initial value Setting for sample system

Method selection Set a magnetic pole detection method. Position detection method Position detection method

From the next page, the magnetic pole detection with the position detection method (initial value) is explained.




m Magnetic Pole Detection

Perform the magnetic pole detection using the test operation mode (positioning operation) of MR Configurator2.
Set the travel distance to "0", and execute a "forward direction operation" or "reverse direction operation”.

On the next page, simulate a magnetic pole detection operation using actual windows.

] MELSOFT MR Configurator2 New project = &8 &’ |

Posiioning-data Monitor Diagnosis  TestMode Adjustment Tools Window Help

Magnetic Pole Detection

{D.0000-107374. 1823)

Before connecting motor
to the machine, the servo
system can be tested.

Use the JOG Mode to verify
that the motor rotates.

Use the Positoning Mode o

varify that e malor retates. The SHIFT key can be used for forced stop.

Thrust imit from controler is ignored at the test operation.

You can use Display All on the
marator (o verify that the

P LR C I L B

Feady |[Statian 00] MR-)4-8 Linear Serva amglfier connection: USE




m Magnetic Pole Detection

<1] MELSOFT MR Configurator2 New project

! Project \View

Parameter  Safety

Positioning-data  Monitor  Diagnosis ~ Test Mode

iR AlLS e |t

i

2| O3 =3 8o ig [y | 4 @ 97

: Project 1 x

= 7] Mew project
£ System Setting
F9 Unit Conversion
= [lg Axis 1:MR-J4-B Linear
(™) Parameter

Positioning Mode

Servo Assistant

|Tn.=-_st Run

g

3. Test Modes

Before connecting motor
to the machine, the servo
system can be tested.

106G Mode

LIse the JOG Mode to verify
that the motor rotates.

Positioning Mode

Ise the Positioning Mode to
werify that the motor rotates.

I . Positioning Mode I

You can use Display All an the
monitor to verify that the

R Py T —

Ready

Positioning Mode

200 {ﬁ| mms
(1-2300)

1000 [ ms
{0-50000)

0.0000 (4| mm
{0.0000-107374, 1823)

Speed |

Accel, /decel, |
time constant

Move distance
(Load side unit)

Rewverse Direction

@ Positive Direction
Movement

JJ Pause

Adjustment

Tools Window Help

The SHIFT key can be used for forced stop.
Thrust limit from controller is ignored at the test operation.

|[St.urmnm] MR-J48 Linear Servo amplifier connection: USE

You have completed the magnetic pole detection.

Click @) to proceed to the next page.




»m Magnetic Pole Detection Voltage Level Setting 3 0oc

For the magnetic pole detection with the position detection method, a magnetic pole detection voltage level needs to
be set to increase accuracy.

By using this setting value for the next and subsequent magnetic pole detection operations, stabilized magnetic pole
detection operations can be performed.

1] MELSOFT MR Configuestor? New project [ 1) i
'mmmunwummw«wmwmwxmwm

Parametsr Setring

o servo conrol ("UITOL LB L LB L8
Servo control error (AL43) detection function selection
Poston ipeed deviation error detecton enabled v}

Devaton errar detecton level
Poston O | e 0-1000)
Sored O ' mme (0-5000)
Drust * (0-3000)
Contraller reset condition of servo control error (AL42) detection
Reset dustied {reset by power cyde) v‘{

Voltage level setting (guide value)

Servo amplifier status Small —~ Medium — Large

(10 or less (Initial value) 50 or more)

Thrust at operation Small Large

Overload/overcurrent alarm (AL. 32, 50, 51, E1, EC) Seldom occurs Frequently occurs

Magnetic pole detection alarm (AL. 27) Frequently occurs Seldom occurs

Magnetic pole detection accuracy Low High




\{1 Servo MELSERVO B

@EEW setting Procedure ) 000

First, set the magnetic pole detection voltage level to 10, and perform the magnetic pole detection.

Increase the magnetic pole detection voltage level by 5 in performing the magnetic pole detection, until an
overload/overcurrent alarm (AL. 32, 50, 51, E1, EC) occurs. Approximately 70% of the value that causes an alarm is the
final magnetic pole detection voltage level.

Set the magnetic pole detection voltage level
to 10.

Magnetic pole detection = Refer to Section 5.4.

Reset the alarm, or Increase the

cycle the power of mag "EI'HC pole
the servo amplifier. detection voltage
level by 5.

Has [AL. 27 Initial magnetic
pole detection error]
occurred?

Has [AL 32 Overcurrent],
[AL. 50 Overload 1], [AL 51 Cycle the power of
Owerload 2], or [AL E1 the servo amplifier.
Owerload warning 1]
occurred?

Approximately 70% of the currently set value is
the final magnetic pole detection voltage level.

* When the final setting value causes [AL 27 Initial magnetic pole
detection error], the final setting value shall be changed to the value
intermediate between the value that caused an overload/overcurrent
alarm (AL. 32, 50, 51, E1, EC) and the value that has caused [AL. 27 Initial
magnetic pole detection error].

Perform the magnetic pole detection with
the final setting value.




>m Setting example

The following figure shows a setting example of the magnetic pole detection voltage level.

pole
detection

Magnetic ﬂ ﬂ

Magnetic pole

i

level setting value

detection voltage 1:{] pd 1:5 > 20 X 25 60 > 65 X ?:ﬂ

27 27

30

'

When the setting
value is low, AL 27

tends to occur.
b

[

AL 50 has
occurred.

A

~~
Repeat the magnetic pole
detection increasing the magnetic
pole detection voltage level.

The final magnetic pole detection voltage level is 70 x 0.7 = "49".

Voltage level 43 | 9% (0-100)




m Magnetic Pole Detection in an Absolute Position System ) 0o

For absolute position system that uses an absolute position linear encoder, perform the magnetic pole detection every
time you assemble equipment or replace a motor or liner encoder.

When performing the magnetic pole detection, select "Magnetic pole detection at first servo-on" for Linear servo ON
Magnetic pole detection selection. Set "The first time servo ON Magnetic pole detection” for the Linear servo motor
magnetic pole detection selection to perform the magnetic pole detection. When the magnetic pole detection is
successfully complete, select "Magnetic pole detection disabled" if the magnetic detection is not necessary at every
power-on.

(For incremental system, magnetic pole detection is required at every power-on.)

| MELSCFT MR Conmfgurator2 New project [FESEER )
| Bromct yew G PawameteSetngl) Parameter  Safety  Pombogngdats  Monior  Cugnoss | TestMode | Adistment  [ods  Wrdow el
NPRA b e BEpRAsGhe8m
i Preject X

0 reew progect

- J) set TaDefault Bventy [ 7

Linear confrol - Extersion

Magnaeic pole detecfion(™LIT1, "LIT3, LTSTS, DLV, LEWM) Lingar pervd contrel ("LIT2, LBL, LBZ, LAT)
Lingar servg motor magretic pole detection selection Sereo conbrol eTor (AL4T) detection funchion selection

The: first Bme servo ON Magnetic pole detection = |

ettt e

Devisbon eror debechon level
Pasition 0 oem (010000
Soeed O mms (0-5000)
Thost %% (0-1000)
Controller reset condiion of servo control error (8147 detecton
Riese| dsabled (feset by pover eycle] |

Parameter Description Initial value

Linear servo ON Magnetic pole Select the type of the linear servo motor Magnetic pole
detection selection magnetic pole detection. detection at first

senvo-on
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> Magnetic Pole Detection in Tandem Configuration - 000

When multiple axes are connected to a machine, such as in a tandem configuration, and the magnetic pole detection is
performed on multiple axes simultaneously, the magnetic pole detection may not be successfully completed. Always
perform the magnetic pole detection on one axis at a time. At this time, change the state of the other axes to servo-off.




m Precautions for Magnetic Pole Detection ) o0

Note the following points when performing the magnetic pole detection.

Note that the magnetic pole detection automatically starts simultaneously with turning on of the servo-on command.

Establish the machine configuration that uses FLS (Upper stroke limit) and RLS (Lower stroke limit). Otherwise, a collision
may damage the machine.

When the magnetic pole detection is started, the moving direction (positive or negative) of the linear servo motor is
unpredictable.

Depending on the setting of the magnetic pole detection voltage level, an overload, overcurrent, or magnetic pole
detection alarm may occur.

When performing a positioning operation from a controller, use the sequence that outputs a positioning command after
checklng the normal completion of the magnetic dpole detection and the servo-on status. If a positioning command is
output before RD (Ready) turns on, the command may not be accepted or a servo alarm may occur.

When an absolute position linear encoder is used and a gap is generated in the relative positions between the linear
encoder and linear servo motor, perform the magnetic pole detection again.

The accuracy of the magnetic pole detection will improve with no load.

When a linear encoder has been incorrectly installed, or the linear encoder resolution setting or the magnetic pole
detection voltage level is incorrect, a servo alarm may occur.

For the machine that generates friction of 30% or more of the continuous thrust, the linear servo motor may not operate
properly after the magnetic pole detection.

For the machine whose unbalanced thrust on the hcrrichtal shaft becpmes 20% or more of the continuous thrust, the linear
servo motor may not operate properly after the magnetic pole detection.

For the machine whose multiple axes are connected like a tandem configuration, when you try to perform the magnetic
pole detection simultaneously to multiple axes, the magnetic pole detection may not be executed. Always perform the
magnetic pole detection on one axis at a time. At this time, change the state of the other axes to servo-off.
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In this chapter, you have learned:

« Introduction to Magnetic Pole Detection Magnetic Pole Detection Voltage Level Setting
* Preparation for Magnetic Pole Detection Magnetic Pole Detection in an Absolute Position System

« Magnetic Pole Detection Method Magnetic Pole Detection in Tandem Configuration

» Magnetic Pole Detection Precautions for Magnetic Pole Detection

Important points

Introduction to Magnetic A linear servo motor requires a flow of current that depends on the relative positions between the secondary side
Pole Detection magnet and primary side coil. Therefore, when a motor is installed or power is turned on, an operation that detects
the relative positions between the magnet and winding wire, so-called initial magnetic pole detection, is required.

Erﬂlpamﬁnn.‘fur Magnetic Before starting the magnetic pole detection, prepare the following.
ole Betection Check that FLS, RLS, and EM2 are on.
Change the mode to the test operation mode.

Magnetic Pole Detection The following two magnetic pole detection methods are provided: "Position detection method® and "Minute position
Method detection method".

Magnetic Pole Detection Perform the magnetic pole detection using the test operation mode (positioning operation) of MR Configurator2.
Set the travel distance to "0% and execute a “forward direction operation” or "reverse direction operation®.

Magnetic Pole Detection For the magnetic pole detection with the position detection method, a magnetic pole detection voltage level needs to
Voltage Level Setting be set to increase accuracy.

Magnetic Pole Detection in For absolute position system that uses an absolute position linear encoder, select "Magnetic pole detection at first
an Absolute Position System servo-on” for Linear serva ON Magnetic pole detection selection.

Magnetic Pole Detection in When multiple axes are connected to a maching, such as in a tandem configuration, and the magnetic pole detection

Tandem Configuration is performed on multiple axes simultaneously, the magnetic pole detection may not be successfully completed.
Always perform the magnetic pole detection on one axis at a time. At this time, change the state of the other axes to
servo-off.

Precautions for Magnetic Mote that the magnetic pole detection automatically starts simultaneously with turning on of the servo-on command.
Pole Detection
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This chapter describes the positioning operation in the test operation mode using MR Configurator2, connection of
controllers, settings (axis numbers, system setting, and positioning control parameters), powering on of the power
supply, and home position return.

Chapter 1 - Learning about Linear Servo Motors
Chapter 2 - Sample System and Capacity Selection
Chapter 3 - Installation and Wiring

Chapter 4 - Setup of Linear Servo Motors

Chapter 5 - Magnetic Pole Detection

Chapter 6 - Positioning Operation

6.1 Test Operations Using MR Configurator2

6.2 Preparation for Test Operation Mode (Positioning Operation)

6.3 Performing Operations in Test Operation Mode (Positioning Operation)
6.4 Connection with Controller

6.5 Axis Number Settings

6.6 Controller Settings

6.7 Power-on

6.8 Home Position Return

6.9 Positioning Operation Using Controller

6.10 Summary of This Chapter
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This section introduces the test operation mode that is available in MR Configurator2.
In this course, "Positioning operation” is performed for checking operations.

DO (output signal) forced Output signals can be forcibly turned on/off independently of the linear servo motor

output status.
This function can be used to check signal wiring.

The linear servo motor moves a specified travel distance at any speed and stops.
This function can be used to check the operations and stopping accuracy of the
positioning control.

Positioning Operation
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»m Preparation for Test Operation Mode (Positioning Operation)

Configure some settings to prepare for the operations in the test operation mode (positioning operation).
For the sample system, set the speed to 200 mm/s.

1] MELSOFT MR Configurmine Mew project

Hle demaece i selechen

o thm madew, Hw smes
wyuiem Lar be brubed

T
Lk v DOG Wil 15 warily Fooive Descacn EEH‘I'“D’NW’ -
]t mston roLat. Havermeni.
! |

Thea QHIFT by can bt oo Tor e ced slop.
Thefle it fram contale i groned ab the st aperaben.

raaley & relaing cropely.
Al

ez ]

Rleady [station 048] m—mmmmmm

Parameter Initial value Setting

Set the linear servo motor speed.

You can change the unit of the travel distance in the machine unit conversion setting.
Select [Tools] - [Machine Unit Conversion Display Setting] to configure the machine unit conversion setting.
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You can change the unit of the travel distance in the machine unit conversion setting.
Select [Tools] - [Machine Unit Conversion Display Setting] to configure the machine unit conversion setting.
From the next page, the test operation mode (positioning operation) with the following settings is explained.

o

Machine Unit Conversion Display Setting

Make machine unit conversion valid

Unit conversion setting

Command unit

Cipm @mm Oinch (O pulse

Linear scale resolution (number of pulses)

20000 | pulse  (1-2147433647)

Linear scale resolution {movement amount)
10000 | mm (0.0001-214745.3647)

ANut& the "Command unit™ setting.

[ ok
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Performing Operations in Test Operation Mode (Positioning Operation) )

Perform operations in the test operation mode (positioning operation).
The sample system operates as follows with the execution of "Positive direction travel" and "Negative direction travel".




Connect the servo amplifier with a controller.

The MR-J4-B servo amplifier has an SSCNET II/H interface.

Using the optical communication method, SSCNET IlI/H achieves high noise tolerance and high-speed , full-duplex
communication.

Use a dedicated cable to connect the servo amplifier with the controller. The cable with connectors allows easy
connection and disconnection.

Servo system
controller MR-J4-40B (Axis 1) MR-J4-40B (Axis 2)

Q172DS

Note the following points when using SSCNET III cables. ® How to connect

+ If any power such as a great shock or lateral pressure is applied to the cable, or the
cable is pulled, suddenly bent, or twisted, inside parts are distorted or damaged,
and optical transmission will not be available.

As the optical fibers are made of synthetic resin, it will be thermally deformed if
exposed to a fire or high temperature.

If the end face of an optical cord tip is dirty, optical transmission is interrupted and
it may cause malfunctions.

Do not look directly at the light output from the connector or the end of the cable.
For your safety and protection of the connector, put a supplied cap in the unused
connector (CN1B) on the final-axis servo amplifier.
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Set a control axis number to the servo amplifier.

A control axis number is assigned to each servo amplifier to identify control axes. Up to 16 axis numbers can be set
regardless of the order of connection.

Note that the operation may not be performed properly if the set control axis numbers overlap in one servo system.

Set a control axis number to a servo amplifier using both of the axis selection rotary switch (SW1) and the auxiliary axis
number setting switch (SW2) in the front cover on the servo amplifier.

Axis selection : Axis selection
rotary switch (SW1) Q17205 rotary switch (SW1)

£7 SSCNETII/H
| e v i i e e,

————

Auxiliary axis number
setting switch (SW2)

Auxiliary axis number

MR-J4-40B MR-J4-408 setting switch (SW2)
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[ Controller Settings y 000

This section describes the controller settings to control a linear servo motor. This section describes only the settings
different from those for rotary servo motors.

@XZW system settings )

The following shows the system setting item.

Ampiifier Information

Setting item Description

-ﬁn‘pl'r'ﬁer Setting g
=

Ampifier Model |MR-34(w)8 (R)

Amghfier Operaton Mode  [|Linear -} Operation Select an operation mode.
mode

Axis Information

wato. | 13
[

zﬂ_ld Servo Parameter Settm‘
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m Servo parameters

Set the following values for the servo parameters. (For how to set the values, refer to Chapter 4 and 5.)

Setting item Description Setting

Servo motor series setting Set the servo motor series. O0BB

Servo motor type setting Set the servo motor type. 2101

Encoder pulse count polarity Set the pole of the linear encoder. Encoder pulse in the servo
selection motor positive direction

Linear encoder resolution - Set the numerator of the linear encoder 1
Mumerator resclution.

Linear encoder resolution - Set the denominator of the linear encoder 20
Denominataor resclution.

Magnetic pole detection method Set a magnetic pole detection method. Position detection method
selection

Magnetic pole detection voltage Set a magnetic pole detection voltage level. 49
level
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»m Pnsitinning Control Parameters

The unit of a linear encoder is "mm".
Match the unit of the controller command resolution with that of the linear encoder.
The following figure shows the relation between the number of pulses (AP) and travel distance (AL) of the linear encoder.

User Controller Servo amplifier

Command
[mim]

|
I
I
| Linear servo motor
1
1
1
I
|

Position feedback ‘
[mim]

Linear encoder

Speed feedback

[mm/s] |

Differentiation

When the linear encoder resolution is 0.05 pm, calculate the number of pulses (AP) and travel distance (AL) as follows.

Number of pulses (AP) [pulse] 1 20

Travel distance (AL) [um] 005 1

Using MELSOFT MT Works2, you can easily set required parameters just by inputting machine components (such as
scale resolution).

i "I
Electronic Gear Setting - Axis #1 X

Seect the machine components, and enter the machinz data to automaticaly set the fixed parameter
(rumber of pulsesfrev.. travel valefrev.).

Machinz Compenents : 1Lincar Servo _"'j

Unit Seting Qimm
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>m Pnsitinning Control Parameters

Seect the machine components, and enter the machinz data to sutomaticaly set the fixed parameter
{number of pulses/rev., travel valugjrev.).

Machinz Componente : ILincar Scrvo Zl

Unit Seting O:mm

Scale Resolution I 0.0500 [um]

Reduction Gear

Ratio (NLAIM) |
[

Encoder Resolution I

SettingRange

Clicking this button calculates the
* i Cakulate Electronic Gear | —==mll number of pulses and travel

distance to be set to parameters.
Calculation Result i

- Fixed Parameter |Unit Setting | 0:mm
Number cf Pulses/Rav. | 1000PLS
Travel Vaiie Rev. 50.0 jim

As a result of caladation, no error occurs in the travel value.

Iravel value per Pulse J

Applying the calculation resul: above,

you want to perform | 0.0 [um] the emor for the | 0.0 [pm] ror Calculatior |

iz about travel valie

Clicking the OK button reflects
Click OK to reflect to the fixed parameter. OK | the calculation results into the

parameters.
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Power on the controller.
The controller and the servo amplifier start the SSCNET III/H communication and the initialization communication.
When the initialization communication is successfully completed, "b#" (ready-off, servo-off status) is displayed.

Power-on el :
' Q172DS

€7 SSCNETIII/H
|__Saes wravin cowsoiiss mPwons |

MR-J4-40B MR-J4-40B

LM-H3 LM-H3

In a system that uses an incremental linear encoder, the magnetic pole detection is automatically
performed at the first servo-on after power-on. Therefore, when performing a positioning operation,
always establish a sequence that checks the servo-on status as the interlock condition of the positioning
command.
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»m Home Position Return ) 00

The home position return operation establishes the home position of the machine. Once the home position is
established, subsequent positioning control operations are performed based on the home position.

The home position of the linear servo motor is the position per the set stop interval at the home position return, based
on the linear encoder home position.

The linear encoder home position at the home position return varies depending on the type of the linear encoder used.

Linear encoder type Linear encoder home position at home position return

Incremental linear encoder Linear encoder home position passed through first after a
home position return start (reference mark)

Absolute position linear encoder Linear encoder home position (Absolute position data = 0)

Set the stop interval at the home position return in the "Linear control-Basic" window of MR Configurator2.

(1] MELSOFT MR Configurator2 New project L | (B

! Project View Fle Parameter Setting(Z) Parameter Safety Postonng-data Monitor Diagnosis TestMode Adiustment Tools Window Help

NPRA4Ge BERRAsmsh s o
; Project FX " Parameter Setting X
. - Néws::’;:t&m Parameter Setting
E imzm;:m HOLET Silicad Bise o Dtk ety R e s SO S et ok
[™) Parameter i F¥0pen q‘m“

Fiter2 |& —
e

Vibration cor Linear encoder (**COP9) Linear encoder resolution(*LIM, =*LID)

One-touch t
i Acsi Gain changing Selection of encoder pulse count polarity - Numerator 1000 | pm (1-65535)
P : ) Unear control Enc. puse is in increasing d. by servo motor positive dr. Denominator 1000 | pm (1-65535)
Test Run | Basic =
& Extension Selection of ABZ-phase nput interface encoder Z-phase ‘ .
112" 3 - :@ijdaiay connection judgment function Stop nterval at home position return(**LIT1)

Basic 2 'I side no lsumde&ébmvaid mestophtervdsetﬁ\gathomepoﬂmreurtr

e .
to the machine, the servo Extension
system can be tested, 1o

Extension 2
Use the JOG Mode to verify Extension 3
that the motor rotates. - B
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g MELSOFT MR Configurator2 New project

&oject View File ParnewSenma) Parameter Safety Postionng-data Monmitor Diagnosis TestMode Adiustment Tools Window

Linear encoder(™C0OP3) Unear encoder resolution(**LIM, *<ID)
T ' Selecton of encoder pulse count polarity 1000 | um (1465535)
e — R Enc. pulse is in increasing dr. by servo motor positive dr. 3 : 1000 | pm (1-65535)

| TestRun

Selection of ABZ-phase input interface encoder Z-phase -
1|23 conrection fid t funct Stop nterval at home posibion retumn(**LIT1)

Z-phasa side no-signal alarm detection vaid lv]

(v | pulse

4o Servo motor thermistor setting(*DOP1)
Use!he)OGModemvertfy

that the motor rotates, : . Servo motor thermistor enabled/disabled selection

Use the Positioning Made to
verify that the motor rotates,
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The following figure shows an operation example of the proximity dog type home position return of when the stop
interval is set to 1048576 pulses (initial value).

With reference to the linear encoder home position passed through first after a home position return start, the home
position will be the nearest reference home position after proximity dog off (the position that is 1048576 pulses X n
times away from the linear encoder home position).

Home position return direction
»

Home position return speed

Creep speed

|
r |
/ I
T
|
|

Linear servo motor 0 mm)/s

OM
Proximity dog signal OFF

Reference home position
(Note)

1048576 pulses
1048576 pulses = n times

i
I_|_|.l :
. . | ,
Linear servo motor position i

|
|
|
I
'
|
|
|
1
|
|
|
I
|
|
|
|

Linear encoder home position Home position

Set just one linear encoder home position in the full stroke, and make sure that the position is always passed
through after a home position return start.

If no linear encoder home position exist in the home position return direction, a home position return error
occurs on the controller.
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Positioning Operation Using Controller

The following shows the positioning operation of the sample system.
For details on the programs for positioning operations and others, refer to the following courses.

* When a motion CPU is the servo system controller: "MOTION CONTROLLER Basics (Real Mode:SFC)" course
* When a simple motion module is the servo system controller: "SIMPLE MOTION Module" course




} Summary of This Chapter

In this chapter, you have learned:

« Test Operations Using MR Configurator2 Controller Settings

* Preparation for Test Operation Mode Power-on

(Positioning Operation)

Home Position Return

Performing Operations in Test Operation Mode Positioning Operation Using Controller

(Positioning Operation)
» Connection with Controller
« Axis Number Settings

Important points

Test Operations Using MR Configurator2

Connection with Controller

Axis Number Settings

« The following test operation modes are provided in MR Configurator2: "DO (output signal) forced output”
and "Positioning operation™.

- Mote the following points when using SSCNET III cables.

- If any power such as a great shock or lateral pressure is applied to the cable, or the cable is pulled, suddenly
bent, or twisted, inside parts are distorted or damaged, and optical transmission will not be available.

- As the optical fibers are made of synthetic resin, it will be thermally deformed if exposed to a fire or high
temperature.

- If the end face of an optical cord tip is dirty, optical transmission is interrupted and it may cause
malfunctions.

- Do not look directly at the light output from the connector or the end of the cable.

- For your safety and protection of the connector, put a supplied cap in the unused connector (CN1B) on the
final-axis servo amplifier.

- A control axis number is assigned to each servo amplifier to identify control axes. Up to 16 axis numbers can
be set regardless of the order of connection.

- Mote that the operation may not be performed properly if the set control axis numbers overlap in one servo
system.
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Controller Settings - To enable the set parameters, cycle the power of the servo amplifier after writing the parameters from the
controller to the servo amplifier
- The number of pulses (4P) and travel distance (AL) of the linear encoder is calculated as follows.

Mumber of pulses (AP) [pulse] ~ 1

Travel distance (AL) [um] Linear encoder resolution [pm]

* When the initialization communication is successfully completed after the servo amplifier is powered on,
"b#" (ready-off, servo-off status) is displayed.

- In a system that uses an incremental linear encoder, the magnetic pole detection is automatically performed
at the first servo-on after power-on. Therefore, when performing a positioning operation, always establish a
sequence that checks the servo-on status as the interlock condition of the positioning command.

Home Position Retum - The home position return operation establishes the home position of the machine. Once the home position
is established, subsequent positioning control operations are performed based on the home position.




} Final Test ) e

Now that you have completed all of the lessons of the MELSERVO Basics (Linear servo motor) 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 5 questions (18 items) in this Final Test.
You can take the final test as many times as you like.
How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without
clicking the Answer button. (Regarded as unanswered question.)

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.

Correct answers ;

To pass the test, you have to
answer 60% of the questions
correct.

Total questions :

Percentage : 100%

Proceed ] l Review

= Click the Proceed button to exit the test.
= Click the Review button to review the test. (Correct answer check)
= Click the Retry button to retake the test again.
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> Final Test 1

Select the names of linear servo motor components from the term box.

Primary side Term box
1. Molded resin

. Permanent magnet

v
v . Mounting part (yoke)

. Motor coil
v

@
@
@

)
)

. Laminated core

Secondary side

Molded resin or stainless cover

@ v
@

Answer ] [ Back J
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Select the precautions inapplicable to the use of linear servo motors.

One who uses a medical device such as a pacemaker must keep away from the product and equipment.
Do not wear metals such as watches, pierced earrings, necklaces, etc.

Use iron tools.
Do not put magnetic cards, watches, portable phones, etc. close to the motor.
Do not apply a shock or stress on the molded parts of the product.

Display the message "Caution! Strong Magnet” or the like and take actions by giving cautions to the
surrounding, etc.

Answer ] I Back ]
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The following table shows the combinations of the movement of a linear servo motor and the linear encoder pulse count

polarity selection in MR Configurator2.
Select Positive or Negative, the corresponding direction of the motor speed to be monitored in MR Configurator2, in

each box.

Movement of linear
servo motor

(LM-H3 series motor, positive direction) | (LM-H3 series motor, negative direction)

Linear encoder pulse count | Encoder pulse Encoder pulse |  Encoder pulse Encoder pulse

polarity selection increasing direction |decreasing direction| increasing direction | decreasing direction

in MR Configurator2 in the servo motor | in the servo motor | in the servo motor | in the servo motor
positive direction positive direction positive direction | positive direction

Positive or Negative,

the direction of the motor .
speed monitored m— (02 ] | Ly | m
in MR Configurator2

Answer ] [ Back ]
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The following sentences describe the preparation for the magnetic pole detection using MR Configurator2.
Select ON or OFF in each box to complete the sentences.

* Check FLS, RLS, and EM2.
Check that FLS (Upper stroke limit), RLS (Lower stroke limit), and EM2 (Forced stop 2) are | v | by checking

the I/O monitor of MR Configurator2. T

* Change the mode to the test operation mode.
Change the mode to the test operation mode following the steps below.
1) Power | ¥ | the servo amplifier.
2) Set the test operation select switch (SW2-1) to " | ¥ | (up)".
3) Power | ¥ | the servo amplifier.
04

’ Answer ] ’ Back ]
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The following figure shows the relation between the number of pulses and travel distance of a linear encoder.
Select AP (number of pulses) or AL (travel distance) in each box.

Controller Servo amplifier

Linear servo motor

Position

feedback ) '
[rmim] Linear encoder

Speed
feedback - . Differentiation
[mm/s]




Test Score

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

Correct answers !

Total questions :

Percentage : 0%

Proceed | ‘ Review ‘ ‘ Retry

You failed the test.




You have completed the MELSERVO Basics (Linear servo motor) Course.

Thank you for taking this course.

We hope you enjoyed the lessons and the information you acquired in
this course will be useful in the future.

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

Review | | Close




