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>m Purpose of the Course ) ooc

This course is intended for those working to construct a Servo system using the MELSERVO-J4 series for the first
time so that they can learn about Installation and Wiring of such a system and perform other procedures up to
Test operation and monitoring.

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

Beginners are recommended to take the following course:
«"FA Equipment for Beginners (Servos)" Course
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The contents of this course are as follows.
We recommend that you start from Chapter 1.

Chapter 1 - Learning About the MELSERVO-J4 Series

This chapter describes the features, basic configuration and product lineup of the MELSERVO-)4 series.
Chapter 2 - Sample System and Equipment Configuration

This chapter describes how to select a Servo system and learn the names of parts and their functions.
Chapter 3 - Installation/Wiring of Servo Amplifier and Servo Motor

This chapter describes Installation and Wiring of a Servo amplifier and Servo motor.
Chapter 4 - Setting Up/Starting the Servo Amplifier

This chapter describes how to set up parameters and perform Test operation using MR Configurator2.
Chapter 3 - Adjusting/Maintaining the Servo Amplifier

This chapter describes how to check the operation in a sample system with the servo motors installed.
Chapter 4 - Safety Observation Functions and Energy Saving

This chapter introduces the safety observation functions and energy saving performance of the MELSERVO-J4
series.

Final Test

Passing grade: 60% or higher.

-
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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.
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EM Cautions for Use ) 008

Safety precautions

When you learn by using actual products, please carefully read the safety precautions in the corresponding manuals.

Precautions 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 version:
- MR Configurator2 Ver.1.12N
- MRZIW3-MOTSZ111E Ver.C5

Reference materials

Below is a list of references related to the topics in this course. (Please note that these reference materials are not
absolutely necessary as you can still complete this course without using them.)
Click on the name of the reference file to download.

Mame of reference File format File size

Recording paper Compressed file 9kB
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In this course, you will learn how to construct a Servo system using the Mitsubishi general-purpose AC servo
MELSERVO-J4 (simply referred to as "MR-J4" from here on).

Chapter 1 provides an overview of a Servo system and application examples, and you will learn about MR-J4 series Servo

amplifiers and Servo motors.

1/2

m Overview of a Servo System

)

A Servo system comprises a Servo system controller, Servo amplifier and Servo motor.

Servo system

Servo system controller

by the user.

o Select from among Motion controller, Simple
Motion module or Positioning module to suit
your specific application.

Motion controller  Simple Motion module  Positioning module

Servo amplifier

for setting up and adjusting the Servo
amplifier.

ME-J4-B MR-JAW2-B MRE-J4W3-B ME-J4-A

4

e The Position command is output to the Servo
amplifier from the positioning data that is set

e The Position command from the Servo system
controller is received to drive the Servo motor.

e The setup software MR Configurator2 is used
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\

Servo motor

o Power from the Servo amplifier is received to
drive the servo motor shaft. And, the position
data that is detected by the Encoder in the
motor is fed back to the Servo amplifier.

Rotary servo motor Linear servo motor Direct drive motor + Select the Servo motor that is best suited to
your specific application.

2/2




.
k& Servo_MELSERVO_Basics(MR-J4)_ENG

>~,m Application Examples of a Servo System

Application Examples of a Servo System
Servo systems can be applied in various systems that require position, speed or other types of control.

e®\/ehicle assembly lines e Material handling systems

Safety observation functions ensure safety Conveyor lines are easily achieved
and security
@ Semiconductor manufacturing devices ®Liquid crystal manufacturing devices

Vision sensors are used for accurate Linear servos achieve a multi—-head
positioning configuration
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»m Servo Amplifier
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MR-J4 Servo amplifiers are among the fastest and highest precision servos in the industry. They support a wide range of
motors from Rotary servo motors through Linear servo motors and Direct drive motors.

@ =X MELSERVO-J4 Features

N

The features of the MR-J4 are as follows.

time and improve precision.

Settling time comparison with the prior model

- -
- h '
* The result is based
on our evaluation

gﬂaﬂﬁ—ﬂ . condition.
AL Settling time

Command Torgque

Droop pulses

smooth rotation.

Resolution comparison with the prior model

16x resclutinnj

Y
> >

MR~J3 series 18 bits = 262,144 pulses/rev

® High response is achieved by a servo control engine based on proprietary architecture. This helps reduce device tact

D

MR-J3 | Settling time MR-J4
reduced by 40%*
Y
- I‘rf -- - g 1 ' =

|

N
MR=14
Settling time a4 2
In—position

® They are equipped with a high—-resolution absolute encoder as standard. This enables high—precision positioning and

4000000-
pulse encoder

16 times

- -

MR~-J4 series 22 bits = 4,194,304 pulses/rev
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» Advanced one—touch tuning function 1/2
Servo gains including machine resonance suppression filter, advanced vibration suppression control II*, and robust filter are
adjusted just by turning on the one—touch tuning function. Machine performance is utilized to the fullest using the
advanced vibration suppression control function.

Click the button to check the repeating movement.

* The advanced vibration suppression control I automatically adjusts one frequency.

O =

—: Command : Actual operation

When machine movement is unstable

Speed
A
Vibration suppression control After Exactly maiched.
High-speed
and robust filter Speed ositionin
adjustment with one-touch. A P g
> !
Time T
i Settling
| 2 | time
When timing of movement is delayed \ >
Time s

Speed

/'7 _\TVI Settling - K2
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Speed
A

When timing of movement is delayed

Settling
time

>

Time
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» Advanced vibration suppression control II
Two low-frequency vibrations can be suppressed simultaneously by a vibration suppression algorithm supported on
three—inertial system machines. Adjustments also can be performed simply by one-touch operation.
The effectiveness of this can be demonstrated in suppressing residual vibration on arm ends or equipment bodies.

Vibration at
the end of

Three-inerti an arm
a system

Without vibration Advanced vibration  Advanced vibration
suppression control  suppression control suppression control II

Two types of th Droop pulses

vibrations are

Torque
suppressed at ]

Speed command

; i the same time. : R 5 : ; ;
Vleﬁt'ﬁ!‘ n Two vibrations One vibration Two vibrations
4 mﬂf ine co-—exist is suppressed are suppressed

The following video shows an instance where residual vibration, that occurs when a motor is driven to position a
three—inertial system unit with two different machine resonances on a frame and arm, is suppressed by Advanced vibration
suppression control II.

(Duration: 01:14)
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SSCNET II/H
compatible

MR-J4-B

module, etc. that is suited to multi-axis synchronous
control.

The data transmission/reception speed has been increased
3—fold over conventional methods to 150Mbps full duplex
(equivalent to 300Mbps half duplex) This drastically
increases the response of the system.

Complete synchronous communication achieves increased
equipment performance.

Optical communication drastically improves noise
immunity.

Wiring up to 1600m is possible per system.

Wiring can be saved considerably.

There are two types of MR-J4 Servo amplifiers as follows depending on the Command interface.

« MR-J4-B - - - Servo system high—speed synchronized network "SSCNETIIL/H" compatible Servo amplifier
* MR-J4-A + + - General-purpose interface compatible Servo amplifier (e.g. for Pulse train or analog input)

Feature System configuration

+ Can be connected to a Motion controller, Simple Motion

Controller

General-purpose
interface
compatible

MR-J4-A

Can be connected to a pulse generator, positioning
controller, etc.

Maximum command pulse frequency of 4Mpps supported.
Analog voltage commands also are supported. Speed
control or torque control is also enabled by analog voltage
commands.

MR-J4-A

Servo
motor

The 2-axis servo amplifier MR-J4W2-B and 3-axis servo amplifier MR-J4W3-B are also available for operating two and
three servo motors, respectively.
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Here, we will introduce the lineup of MR-J4 Servo amplifiers.

® : Compatible O: Available in the future -: Not compatible

. Mumber  Powersupply 4 = gd
e ofaxes  speciications 2 T
0 g @ 8 g
=% g 28
MR‘JH 1 1
—phase I I
100 V AC ° arerel e I
1
H 1
3-phase I I 1
2 1 200vVAC | ° o I :
m 1
—
1
S -2 R R R IEE R |
1
5 :
—| 1
B | MR-Jaw2-B 3-phase I .0, |
& 2 20vac | " * I
a i
L
MR-J4W3-B R '
3 3-phase ol - | = _ ol o » _ 1
200 V AC :
MR-J4-A 1 i
o —phase _ I
E 100 V AC S I e R R :
5 & ;
i ﬁT] 1 E—phase - L] - L] | & @ - :
o 200 V AC i
A s '
8 _ : i
: 2 -] :
| 1 1

(as of June, 2013)
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conditions.

There are two other types of Servo motors in addition to Rotary servo motors, Linear servo motors that are capable of
high—-speed, high—precision positioning, and Direct drive motors that are ideal for use under low-speed, high-torgue

m Lineup of Rotary Servo Motors

)

Here, we will introduce the lineup of Rotary servo motors.

1/2

) oo

Rotary servo motor series Rated speed FPower supply Features Rated output Application examples
(maximum speed) specifications
[rfmin] 10kW  100KW
HG-KR series Low inertia : : : ! | -Bett drives
Perfect for | | | : =Hobots
general [ [ 1| =Mounters e
3000 3-phase indus’FriaI : : : =Sewing machines
(6000) 200V AC machines. | | | : =¥-Y tables .
- [ [ [ , | *Food processing
3 : : : : machines
E | | | i | *Semiconductor
E [ [ [ : manufacturing
= ' ' ! | | equipment
< : : : : =Knitting and
[ [ [ i | embroidery
| | | |
HG-MR series Ultra-low inertia | ! : : : =Inserters
3000 3-phase Well suited for 05 l:]-:"EH | : sMounters
(6000) 200V AC | high-thraughput ! | :
operations. : : : :
E Hi-5H senes 1000 3-phase Medium inertia : 05 : 42 : i *[atenal handling
(1500} 200V AC | This series is l l i | systems
S- available with : — : : =Robots
& 2000 3-phase two rated | | | . | =X-Y tables
B (3000 200V AC | speeds. .05 70 . .
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— | | | I
= HG-SR series 1000 3-phase Medium inertia | 5 | 472 | : =Material handling
g (1500) 200V AC | This series is I _ I i | systems
5 available with : | : | sRobots
8 2000 3-phase | two rated | ;! 20! | | =X-Y tables
B 3000 200V AC speeds. [ . | 0 |
g - 3 phase - |
|
| | |
HG-JR series 3000 Low inertia : 5 : g_g: : =Food packaging m
E (6000: 0.5t0 5 KW 3-phase Well suited for | _ | i | machines
1% = 5000: 7, 9 kW) 200 V AC high-throughput | ! I : =Frinting machines
83 3-phase and high- | ! ! ! et -
:-g‘g 1500 4[]5".;" ac | accelerations : : 11" 22 | '|r'IjEl2’[IIIIr'I molding
g (3000: 11, 15 KW teceleration | | ] ' | machines
2500: 22 KW I I I i | =Press machines
Ultra-low inertia | | [ [ : =Ultra-high- -
1% = 3000 3-phase Well suited for : :1_g 5.0 : i | throughput
@ E— (4500) 200V AC high-throughput | , - | : material handling
&3 operations. I I I | systems
[ [ [ [
L ! i I
T
2000 Flat type : : : | | Robaots
% (3000: 0.75t0 2 The flat design I [ [ : =Food processing r
- kW makes this unit : : : I | machines
z3 2500: 3.5, 5 KW) 3-phase well suited for | 0.75 50 | :
= ] situations where | 1 [ !
3 E 200V AC the installation ! ! ! I
|
2 . I I I |
: space is | | | !
limited. i i i 0
1 | | 1
[l
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m Lineup of Linear Servo Motors

Here, we will introduce the lineup of Linear servo motors.

Linear servo motor  Maximum  Cooling Features Thrust Application examples
series speed method
100N 1000N 10000N 100000N
LM-H3 series Suitable for space- [ [ : : : -Semiconductar
. | | .
saving. | 70 | 95 [ I | mounting systems
Compact size and high | _qI : : =\Wafer cleaning
thrust. : | i Continuoug 1 | systems
3.0 Natgral | | : : : -LCD assembly
: cooling ! ! 175 1 2400 | I | machines
| | _ Masximum | | *Material handlings
: : [ [ [
: : | | |
LM-F series Compact size. | ' 300 : 3000 : : =Press feeders
. atura Thel.integratted ”:md|;| : Euntinunuls _ | | -Eﬂﬂtmfi{;hrjne dthcrls
- cooling system doubles | | [ *Material handlings
0 cooling | the continuous thrust. ! ! : : el o000 :
§ | - Maximum, | |
@ | | :
| |
% | | ' 6000 | :
| -
Cuntlnpuus ' '
. | _
20 ci'f:ﬁ:; . . | 1800 118000 |
L e IR
' ' | | |
LM-K2 series High thrust density. ' ' [ [ i | *Semiconductor
Magnetic attraction : :12[) ' 2400 : | | mounting systems
counter-force structure : : — Cuntinupus : =Wafer cleaning
enables longer life of the | | | | | | | systems
<2 20 MNatural | jinear quides and lower | | | | | i | sLCD assembly
f'_éhui""" cooling | 4ydible noise. : | 300 ! 6000 ! | machines
| o I vaimum
| | | | |
I | I I |
T T T T T

A
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T T T T
LM-U2 series Mo cogging and small [ [ [ I I | *Screen printing
g:- rilpuaed ﬁuctgatinn_ _ : 50 : BDD: : : ssystems el
@ o magnetic attraction I _ 'Continuous | I | ==canning exposure
g ) ﬁ 2.0 Natu_ral force structure extends : | : ! : systems
= f’ cooling | jits of the linear guides. | | 1150 | 3200 | | *Inspection systems
B [« : : -Material handlings
| |
| |

|
|
N o
| | 1
| | 1
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Here, we will introduce the lineup of Direct drive motors.

Direct drive Rated speed Motor Features Torque Application
motor (maximum speed) outer examples
series [r/min] diameter

[mm] 2 10M"m 100M=m  1000MN=m

TM-RFM series + Suitable for low-speed : | b Semiconductor
200 and high-torque ! | | manufacturing
500) 130 operations. . | | devices

- Smooth operation with ' : | |+ Liquid crystal
less audible noise. : : : : manufacturing
+ The motor's low profile — T T T devices
design contributes to i 6 118 l | | * Machine tools
200 compact construction ! Rated | |
(500) ¢180 and a low center of : 6 54 ! |
gravity for enhanced i | Maxifnum |
machine stability. i I | I
+ Clean room compatible.| ! 112 72 | |
1 | ted |
200 - i I R? |
(500) P : : 36 216 :
| e
1 | | |
1 | | |
: 40 240 |
100 9330 : Ratpd _ I
(200) i : 1120 720
! e
1 | | |
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Here, we will introduce combinations of MR-J4 Servo amplifiers and Servo motors.

®: Compatible O: Available in the future -: Not compatible

Direct drive
motor

Rotary servo motor Linear servo motor

Power supply
spedifications 5 ]

] ]
= ]
= =

Servo amplifier

MR-J4-B 1-phase

100 W AC

3-phase
200 v AC

® O

3-phase
400 V AC

MR-J4W2-B 3-phase

200V AC

82 H/II 1INDSS

MR-J4W3-B 3-phase
200 V AC

MR-J4-A 1-phase

100 W AC

® O o o

3-phase
200V AC

3-phase

400\:.&::__..___.__ -

sJeH=I
asodind-|elauagn

(as of June, 2013)
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The MR-J4 series uses an absolute encoder so that an Absolute position detection system can be easily constructed.

With conventional Incremental systems, the rotation position and speed could not be detected and stored in memory
when the power was turned OFF. So, whenever the Servo system power was turned ON, for example, when the system was
started up or at a recovery from a malfunction or power interruption, the task of aligning the home position (home position
return) was required.

With Absolute position detection system, however, the rotation position and speed can be detected and stored in memory
when the power is turned OFF. So, if the home position is set at the initial operation, operation can be resumed without
having to perform a home position return. As a result, the recovery time from a malfunction and power interruption can be
shortened.

When constructing Absolute position detection system with the MR-J4 series, a battery unit is required to hold the
absolute position data.

You can check how each of these "Absolute position detection system" and "Incremental system" works by clicking the
respective button below to start an animation.

Er— & oo

Power ON

A
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Power ON

—J
—

At Z

<P
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The following shows the procedure for constructing a Servo system.
In this course, you will learn the procedure from "(1) Selection" through to "(5) Adjustment”.

[ (1) Selection of Servo amplifier/Serve motor ~ rrereeeees Chap.2 [

"

[ (2) Installation/Wiring of Servo amplifier/Servo motor ~ =========- Chap.3 ‘

"

(3) Setting up/Starting the Servo amplifier = sreseseees Chap4
-Parameter settings
-Checking Servo amplifier/Servo motor Wiring
-Test operation

«

[ (4) Motor-less operation connected to controller ~ sseeeseee Chap.4 ]

«

[ (5) Adjustment of Servo amplifier mounted on machine =~ =======--- Chap.5 ]
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MELSERVO-J4 Features

In this chapter, you have learned:

Lineup of Servo Amplifiers

Lineup of Servo Motors

Absolute position detection system

Procedure for Constructing a Servo System

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

MELSERVO-J4 Features *

A servo control engine based on a proprietary architecture is used to achieve the fastest
and highest precision in the industry.

The Rotary servo motor is equipped with a 4,194,304p/rev (22bit) absolute encoder, which
enables high—precision positioning and smooth rotation.

Absolute position .
detection system

With Absolute position detection system, if the home position is set when the equipment is
initially started up, the system compensates for a position shift.
Therefore, a home position return after the power is turned back ON is not required.
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[ Ll Sample System and Equipment Configuration

@&E sample System )

In this course, you will learn about the X-Y table as the sample system.
Check the operation pattern diagram and machine specifications from the following PDF file.

Sample system details <PDF>

Axis 1

Axis 2
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Hm Selecting the Servo Motor Capacity
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Servo Capacity Selection Software (freeware) is used for selecting capacity.
AC Servo Capacity Selection Software

Regenerative energy option can be selected.

supported.

Capacity Selection Software MRZJW3-MOTSZ111E Ver.C5

n ¥ Dall scrw, Hrz
Fils Unks Took Help

Runming

MNIDTO.SVM

|i_-'all scnw, Mz

-l Coupling MeEd Red Gear |n] -l
|i-'|_ T ] =& Calvadabe Gl WEY
T Aregidar [FoN T
it
Bhiioe HOER J000 s
‘AN
E Fid Raduchan Gedr Dpian
B o Frabe Dobion
== LUiiforrn Ac oD el n AN Bedt of
@ Pas Ot Mode Opar Pallem ml
A re— dlora i

Male H0-EROS) |50 W)

| vmn ot bt WT

2000 g
| W o i Vi g S0 kg

T o Pt Fi Ll b il W Amphfier WH- 181048

(e ise tteras ice o ] H Fageneraan na el

Crngifa) Fesrls X a1 bgere Skl |my wbde premi ey i e ule,

rabiia o e ol 40 L] ket Lioad nerla 0470 [eg-cmd] L0 AT Imas
Lol o1 il TP 2] 21000 e Peak Tolgiue 0.323 M- 0
Dewrester of Gl sores %i) PEL= =S ] PG Teagus 0008 [M-mj 52 7%
Lawngi of Bl Scrovwr LB 3 O - Fegen Far 00 [ 00w
| Cwtes @ riesry i L i)

| BT M OF RN - BE ]

P g oo wore cdrLiaiad [P o rEee s Sheor st sl
J ' Y eqasbong e Can onfy D el 8T B e 30 B P ahie Tobbon
L% 5 Iriependlanity eraur e tre denagn s potoesnd patehy mew g
Wass of tabig W 2000 kg - o Shwowi Graph J @Wﬂﬂ;ﬂml

First, you must select the optimum capacity of Servo amplifier/Servo motor to be used on the sample system. The AC

« When the machine specifications and operation pattern are set, the optimum Servo amplifier, Servo motor and

» A menu for selecting Linear servo motors and Direct drive motors is also provided.
* Ten types of equipment configurations, such as horizontal ball screw, vertical ball screw, rack and pinion, and roll field, are

Let's try selecting using the AC Servo Capacity Selection Software on the next screen.

*The capacity selection software is

available for free download. Contact
your local sales office for more details.
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:'._ﬁ Ball scrw, Hrz. | Running
File Uniks Tools Help

Setting Data

>m Selecting the Servo Motor Capacity ) o0

| INIDTO.SVM

|Ball serw, iz, «||Coupling bi+Ext Red. Gear[n] |

|Pos.ctrl. made ~|| & calculate = Set i -]

-\i
| &\ .! | Mo Reduction Gear Option
o Brake QOption

| Ef: | Pos Ctrl Mode Oper. Patte

r Uniform Accf/Dec Incl in All Sect. of

m

[~ DD Motor
| Amplifier MR-J4-AB
P
| totor HG-ER 3000 rimin

Er=r =mmT
Caloulse

Icapa City

e

Sizing Result

Motor HG-KR053 [50WW]

Amplifier :MRE-J4-10A8
Redgeneration needless
Side-by-side mowunting is possible.

Load Inertia : 0470 [kog-cmz] 10.4Times
Peak Torgue ; 0.323 [M-m] 201 .9%
REmS Torue : 0.034 [M-m] 52.2%
Regen. Pwr. 0.000 [ 0.0%

equations and canonly be uzed as a gy
Indgependantly ensure the design has sy

The sizi ft lculated th : —
& Sing soivare eslliaten e The calculation result is displayed.

Data Setting
Mass of table WT 2.000 kg
Mass of load WL 0.500 kg
Thrustload Fc 0.000 M
Guide tightening force FG 0.000 M
Coupling inetia JC 0100 kg-cm2
Inertia of the others JO 0.000 kg-cm2
Lead of ball screw PB 2.000 M
Dizmieter of ball screw OB 20.000 M
Lencth of ball screw LB 200,000 M
Drive efficiency ela 0.900
Coefiicient of friction it 0.13%
Mass nftahla Wit 2.000 | ko ﬂ

Click () to proceed to the next screen.

[ Showe Graph |

-
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Equipment Configuration
Construct the sample system according to the following procedure. The following shows an equipment configuration
diagram and list for the sample system.
Controller Model Model Name Q'ty
Controller
PLC CPU QO4UDEHCPU 1
Power supply module Q62P 1
Main base unit Q35DB 1
Input device Input module QK40 1
Output device QOutput module QY41P 1
9 é Servo system controller QDTIMS52
- - (Simple Motion module) 1
Forced Run Stop Start
Stop indicator  indicator  button Servo amplifier MR=J4=10B
Button 2
47 SSCNETIII/H
e e Servo motor HG-KRO53 2
Axis 2
Servo motor power cable MR-PWS1CBLZM=-A2-L 2
Servo amplifier Servo amplifier
MR-J4—10B MR-J4-10B | Encoder cable MR-J3ENCBL2M-A2-L 2
SSCMET II cable MR-J3BUS1IM 2
Connector set MR=CCM1 2
Servo motor Servo motor
HG-KRO053 HG-KR0O53 Battery MR-BATEVISET ]
e o Personal computer MR=J3USBCBL3M
Upper stroke limit Upper stroke limit communication cable 1
(USB cable)
- — -
Lower stroke limit Lower stroke limit | Setup software MR Configurator2 1

*A molded-case circuit breaker (MCCB) and Magnetic contactor

(MC) are required separately.
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We will review safety measures in place that are designed to unfailingly stop the system in emergencies to prevent device
damage and malfunction and accidents from occurring when problems arise in the system.

Click the button that you would like to learn more about. (Click "Display all circuits" button to check out safety measure
devices for all circuits.)

Emergency stop circuit Forced stop circuit Workpiece moveable range Display all circuits

<Servo power supply>  <PLC power supply>

AC power AC power
supply(200V supply(100V)

Contraller

supply et Forced stop
button

A7 SscNETHIH Foced stop input q

Lower Upper
stroke limit stroke limit
Moldedocase power supply | control circuit Workpiece
circuit Magnetic power supply — L e
breaker | contactor (MC) ..zzzzzzzzzzzzzz!zzzzzzzzzzzzzzs
(MCCB)
—————————— 1
A' ' Alarm signal
________ " -
—p i
L‘iﬂ Main circuit —I. ¢ | ..32222222222222!222222222222222
' ““" power supply | control circuit
Molded-case
circuit Magnetic power supply
breaker | contactor (MC)
(MCCE)
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@TI servo Ampiifier )
m Introduction to Names and Functions of Servo Amplifier Parts )
By way of example, you will learn the names and functions of the "MR-J4-10B" Servo amplifier.
) Ma. MName/Application Ma. MName/Application
Display Encoder connector (CH2) mConnects to the
(3) 1) The 3-digit, seven-segment LED shows the (9) servo motor encoder.
servo status and the alarm number.
Inside of the Battery connector (CH4)
‘ display cover Axis selection rotary switch (SW1) (10) Used to connect the battery for absolute
{2) | Used to set the axis No. of servo amplifier. position data backup.
S Control axis setting switch (SWW2) Battery holder =
: The test operation switch, the control axis (11} Install the battery for absolute position data
(4) (3) P ry p
deactivation setting switch, and the auxiliary backup.
(13) axis number setting switch are available.
g . .
(12) Protective earth (FE) terminal
(14) (3) USB communication connectar (CH5) Grounding terminal
(4) Connect with the personal computer. .
Main circuit power supply connector (CHP1)
13 Connect the input power supply.
(B) put p PRly
(15) IO signal connector (CH3)
5 Used to connect digital [/O signals.
Side (7) ©) E J (14) | Rating plate
ST0 it s conector O (19 | oot o sl cnmecr 2
(16) (8) 6 Used to connect MR-J3-D05 safety logic unit regenerative ootion P PPy
(6) and external safety relay. g ption.
1 © ] CMP3
SSCNET Ill cable connector (CN1A) CE:’;E”:E; ‘;Z‘;‘ZF;L;‘;” connector (CNF3)
Used to connect the servo system controller or (16) ’ I
(10) . . ;
(7} the previous axis servo amplifier. v
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»ﬂ Servo Amplifier ) @ad
2/2

Servo motor power output connector (CHF3)
Connect the servo motor.

SSCMET Il cable connector (CH1A)
Used to connect the servo system controller or (16)
(7) | the previous axis servo amplifier.

Charge lamp I
When the main circuit is charged, this will

SSCHET Il cable connector (CN1B) (17) | light.

Used to connect the next axis serva amplifier. While this lamp is lit, do not reconnect the

(8) For the final axis, put a cap. cables.
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m Display Unit for the Servo Amplifier ) oo0c
The display for the servo amplifier is shown below. (For the MR-J4-B model servo amplifier) 1/2

The display uses a seven-segment display to indicate axis servo conditions and provide alarm notifications.

J-dight, 7-segment
LED
Cover opened

(2) Alarm display

(1)Normal display

When there is no alarm,the axis No. and blank are

When an alarm occurs, the alarm number (two digits)
displayed in turns.

and the alarm detail (one digit) are displayed
in turns with the status display. For example, the
following shows when [AL. 32 Overcurrent] is occurring.

Status Axis Mo, Alarm Mo. Alarm detail
(1 digit} (2 digits) (2 digits} (1 digit}

Status Axis Mo,
(1 digit} (2 digits)
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>m Display Unit for the Servo Amplifier D) ﬂzﬂ;m
/

Status Axis No.
(1 digit) (2 digits)

}

"B" Indicates ready-off and servo-off status.
"C" Indicates ready-on and servo-off status.
"d": Indicates ready-on and servo-on status.

Status Axis NO. Alarm No.  Alarm detail
(1 digit) (2 digits) (2 digits) (1 digit)

}

"n" Indicates that an alarm is occurring.
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m Introduction to Names of Servo Motor Parts

) oo

By way of example, you will learn the names of the "HG-KR053" Servo motor.

Power connector

Encoder connector

Encoder
Servo motor shaft
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Selecting the Servo + Select a combination of Servo amplifier and Servo motor that is within the appropriate

System Capacity capacity range.

Equipment Configuration + Select a controller, Servo amplifier, Servo Motor, cables, etc. according to the specifications

of Servo System of the system to be constructed and comprise the Servo system.

Safe Design of a Sample * We will implement safety measures in place that are designed to unfailingly stop the

System system in emergencies to prevent device damage and malfunction and accidents from
occurring

Introduction to Names + Servo amplifiers comprise a Display, axis setting part, interface, Battery holder, and Charge

and Functions of Servo lamp

Amplifier Parts

QUGG IO RGN E E Il + Servo motors comprise a power supply connector, Servo motor shaft, Encoder connector,
Servo Motor Parts and Encoader,

CE 5oy ) eae

In this chapter, you have learned:

Selecting the Servo System Capacity

Equipment Configuration of Servo System

Safe Design of a Sample System

Introduction to Names and Functions of Servo Amplifier Parts

Introduction to Names of Servo Motor Parts

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.
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CEXZE) installation/Wiring

) oo

m Installation of Servo Amplifiers

)

# Installation of one servo amplifier

Check the installation direction and space around the MR-J4-10B.

Cabinet Cabinet
' 40 mm (157inch)  Wiring allowance
or more (80 mm (3.15inch) or more)
10 mm - L~ 10 mm
(0.39inch) &% “«  (0.39inch)
or more or more
40 mm (1.57inch)
, Or more
Cautions

with the top facing up and the bottom facing down.

(32°F to 131°F).
+ Use a cooling fan to prevent system overheating.

amplifier during assembly or from the cooling fan.

make the internal pressure higher than the external pressure).

+ Be careful not to allow any foreign objects or material to enter the servo

# [nstallation of two or more servo amplifiers

Cabinet

1_ mm 100 mm (3.94inch) or more
(0.04inch)... . .. 1 mm (0.04inch)

Top
I 30 mm L 30 mm
(1.18inch) - - - (1.18inch)
or more or more
- L'

Bottom 40 mm (1.57inch)
, Or more

Cautions

» Mount the servo amplifier to a vertical wall making sure to orient it correctly = When mounting the servo amplifiers closely, leave a

clearance of 1 mm between the adjacent servo

+ Use it in an environment with a room temperature ranging from 0°C to 55°C amplifiers in consideration of mounting tolerances.

In this case, keep the ambient temperature within
0°Cto45°C (32°F to 113°F) or use the servo
amplifier with 75% or less of the effective load ratio.

+ Use an air purge system if installing servo amplifiers in locations with toxic
gas fumes or high in dust (force clean air into the cabinet from outside to
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hm Grounding the Servo Amplifier ) oo

Before wiring the power supply, ground the Servo amplifier and Servo motor.
As a measure to prevent electric shock and noise, reliably ground the Servo amplifier and Servo motor.

* To prevent electric shock, be sure to connect the Protective earth terminal of the amplifier to the protective earth of the

Cabinet.
« Servo amplifiers are influenced by switching noise from transistors depending on how wiring is routed and how the

ground is made. So, when grounding, refer to the diagram below.
Cabinet

Servo amplifier Servo motor
MCcce
—

o e
Power —— X AT 2
supply <~ F_ET ______ .

T ]

X =

ﬁ E —9

Ensure to connect the wire to the PE terminal
of the servo amplifier.

Do not connect the wire directly to the
grounding of the cabinet.

Outer Note. For 1-phase 200 V AC to 240 V AC, connect the power
box supply to L1 and L3. Leave L2 open.
Protective earth (PE) *Connect the earth terminal of the Servo motor to the Protective
earth terminal of the Servo amplifier. Ground by connecting
= the Protective earth (PE) terminal of the Servo amplifier to the

Protective earth (PE) of the Cabinet.
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“ Wiring External 1I/O Slgnals to the Servo Amplifier )
Wire external I/O devices to the I/O signal connector (model: MR-CCN1).
Connect the already wired I/O signal connector to the CN3 connector on the Servo amplifier.
A signal wiring diagram for the I/O signal connector is shown below.
The following introduces only the external I/O device used in this course.
For details on other devices, refer to the respective manual.
Upper stroke limit /O device [
Lower stroke limit Fin No. Symbol Function/application
Proximity d Wires the forced stop switch.
Alarm signal ty dog 20 EM2
(to Magnetic
contactor) Wires the hardware upper stroke limit
/O signal connector 2 DIt switch.
pin layout =
Wires the hardware lower stroke limit
i CN3 12 DIz switch.
1 s Wires the proximity d
2 1o [12] 19 DI3 proximity dog.
DIt 51 D12 3 .
a | A Outputs the Alarm signal.
MO MO2 Connects to an external sequence to
Connect o 3 15 15 ALM switch the magnetic contactor (MC)
CNE 6 |ocoul "8 1AM ON/OFF with the alarm signal.
LA LAR
7 17
5 {ie L1 e
Input 24VDC (24VDC+10% 0.34) for
LZ 5 “R g - the I/O interface.
10 | 020 The power supply capacity varies
i EM2 according to the number of points on
— DICOM the I/O interface fo be used.
MR-J4-10B [ e Connect the 24VDC external power
10 supply (+).
Diaaram viewed from hd
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Input 24VDC (24VDC£10% 0.3A) for
5 the I/O interface.

The power supply capacity varies
according to the number of points on
DICOM the 1/O interface to be used.

MR-J4-10B Connect the 24VDC external power -
10 supply (+).
Diagram viewed from
connector wiring
section 4 — Common terminal for EM1 and other
input signals
Sink/Source Wiring Compatibility
Both sink and source wiring of digital inputs and outputs are supported =
M Example of digital input
Servo amplifier T ST e 2T Servo amplifier
Current Hed Current
EM2, etc. sSUppo EMZ2, etc.
— 1 —
Switch ' Switch B
\ G S \ Y7
| 0 | picom | | | | picom
I I Tt | I Tt
24 V DC 24 \V DC
Sink input Source input
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>“ Wiring the Servo Amplifier to the Servo Motor ) W

By way of example, you will learn how to connect the Serve motor power cable and Encoder cable to
the "MR-J4-10B" and "HG-KR053".

For details on how to select each cable, refer to the respective manual.

Alarm signal

Upper stroke limit
Lower stroke limit
Proximity dog

Servo motor power cable ..,
H—=||

Encoder

MR-J4 10B
cable

HG-KRO53
Cautions

« Correctly connect the phases (U/V/W) of the Servo amplifier and Servo motor power supply. Incorrectly connecting the
phases will make the Servo motor malfunction.

* Wire the Servo amplifier to the Servo motor using the dedicated cable.
Also, do not attach a power capacitor, surge ahsarber, filter, Magnetic contactor (MC), etc. betwean the amplifier and
motor,

« Connect the grounding wire from the Servo motor to the Protective earth (PE) terminal of the Servo amplifier.
For details on grounding, see item 3.2.
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@Il Wiring the Servo Amplifier Power Supply

when the Alarm signal or forced stop input signal is non-conductive.

The following example shows Wiring of the MR-J4-10B.

e Molded-case circuit
breaker (MCCB)
e
"vd Alarm signal
-':.:Ei Magnetic
% M contactor

LT

(MC)
Lower stroke limit
Proximity dog

=11
’—'|
= - — 0| ]
Main circuit = :| =
o |
Sl

Control circuit |- -

Servo motor power supply cable E — |

A

Encoder cable

HG-KR0O53

Connect the power supply to the Servo amplifier in two places, for the main circuit and the control circuit.

Be sure to connect a molded-case circuit breaker (MCCB) to the input line of the power supply.

Also, be sure to connect a Magnetic contactor (MC) between the main circuit power supply and terminals L1, L2 and L3 of
the Servo amplifier, and wire it so that the Magnetic contactor is turned OFF to turn the main circuit power supply OFF

— Upper stroke limit
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Here, you will learn how to connect Servo amplifiers together.

The MR-J4-B Servo amplifier is equipped with an SSCNET III/H interface.

The SSCNET II/H interface provides high—speed, Full duplex communications with excellent noise tolerance using an
optical communications system.

Dedicated cables are used for this connection. Cables are provided with connectors so that they can be easily connected
and disconnected.

Semno system
controller

QD77IMS MR-J4-108 (Axis 1) MR-J4-108 (Axis 2)

Be sure to carefully observe the below precautions when handling the Connecting method

SSCHNET Il cable.

= Do not apply tension or lateral pressure on the cable, or do not bend
sharply, twist, or pull the cable. Otherwise, the internal optical fiber will
be deformed or broken, causing the optical transmission to fail.

= Do not to use the fiber optic cable near fire or at high temperatures as
it is made of a synthetic resin that could become deformed if heated,
which could canse opfical commiunications fo fail

= Do not to let dirt and other foreign matter collect on either end of the
fiber optic cable as it could block the transmission of light and cause
devices to malfunction.

= Do not attempt to look directly into the light emitted from the connector

o ok e B i o] e el

Tab

@ S5CNET 1/H Connection ) 008

1/2

A
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@ S5CNET 1/H Connection

= Do not attempt to look directly into the light emitted from the connector
or cable terminal ends.

= For safety and protective reasons, place the accompanying caps
on unused connectors (CN1B) on the servo amplifier of the final axis to
block emitted light.

2/2

) oo

A
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Attaching the Battery Unit for the Absolute Position Detection System) ooc

When using an Absolute position detection system, a battery is required to hold the absolute position data.
Pay attention to the following to prevent electric shock or loss of absolute position data when attaching (or replacing) the
battery to the Servo amplifier.

* To prevent electric shock, leave the Servo amplifier for at least 15 minutes after turning the main circuit power supply OFF,
then check that the Charge lamp is out and check the voltage between the P(+) and N(-) terminals with a voltage tester
or other tool before connecting the battery.

* Replace the battery with only the control circuit power supply ON.

If the battery is replaced with the control circuit power supply OFF, the absolute position data will be lost.

* Disconnecting the encoder cable deletes the absolute position data. After disconnecting the encoder cable, be sure to

perform a home position return.

In this example, connect to the MR-J4-10B.

Install a battery, and then For the servo amplifier with a battery holder
insert the plug into the on the bottom, it is not possible to wire for
CN4 connector. the ground with the battery installed. Insert
the battery after executing the ground
wiring of the servo amplifier.

Battery

Charge lamp
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nﬂ Axis No. Settings ) 008

Set the control axis No. to the Servo amplifier. Control axis numbers are assigned separately for each Servo amplifier in
order to identify the control axis to use. Any number of axes up to 16 can be used regardless of the order of connection.
Be careful not to assign the same control axis No. to multiple Servo amplifiers within the same Servo system as this could
cause system operation to fail.

With the Servo amplifier, set the servo control axis No. using a combination of the settings for the Axis selection rotary
switch (SW1) and the Control axis setting switch (SW2), which are located inside the display cover on the servo amplifier.

-

[ . a . 1 r - . &
Axis selection rotary switch QD77MS2 Axis selection rotary switch
(SW1) (SW1)

ﬁ SSCINET .f'ﬁ

MR-J4-108B MR-J4-108B

Control axis setting switch
(SW2)

Axis 1 Axis 2

HG-KRO53 HG-KR053

*Be sure to restart the main circuit power and control circuit power of the servo amplifier after making any changes to the
axis selection rotary switch (SW1) and the Control axis setting switch (SW2).
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@I Turning the Servo Amplifier Power ON y 000

Turn the main circuit power supply and control circuit power supply of the Servo amplifier ON. When the Servo amplifier
starts up, "Ab" (Servo system controller power ON standby) appears on the Display.
Set up and start up the Servo amplifier in this state since the Servo system controller power is not turned ON.

Turn the Servo amplifier "Ab" appears on the Display
power ON.
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+ Setting the Axis No.

Important points

with their content.

Installing the Servo
Amplifier

Grounding the Servo
Amplifier

In this chapter, you have learned:

* Installing the Servo Amplifier

* Grounding the Servo Amplifier

* Wiring External I/O Signals to the Servo Amplifier

«  Wiring the Servo Amplifier to the Servo Motor

« Wiring the Servo Amplifier Power Supply

« SSCNET III/H Connection

* Attaching the Battery Unit for the Absolute Position Detection System

* Turning the Servo Amplifier Power ON

The following points are very important, so please review them again to ensure that you have familiarized yourself

- Attach the Servo amplifier to a vertical wall making sure to orient it correctly with the
top facing up and the bottom facing down.

- Use it in an environment with a room temperature ranging from 0°C to 55°C (32°F to
131°F). (Ranging from 0°C to 45°C {32°F to 113°F) if using Servo amplifiers are
closely mounted together.)

- Use a cooling fan to prevent system overheating.

* Be careful not to allow any foreign objects or material to enter the servo amplifier
during assembly or from the cooling fan.

- Use an air purge system if installing Servo amplifiers in locations with toxic gas fumes

or high in dust.

- If using two or more Servo amplifiers stacked together, leave open a gap of 1 mm

between amplifiers to provide some leeway for installation.

) oo

- As a measure to prevent electric shock and noise, reliably ground the Servo amplifier

and Servo motor.

+ To prevent electric shock, be sure to connect the Protective earth terminal of the

amnlificr tn tho rndoctive cadh Af tho Cahinot

A
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Grounding the Servo
Amplifier

Wiring the Servo Amplifier
Power Supply

SSCNET lIMH Connection

Aftaching the Battery for
the Absolute Position
Detection System

Axis No. settings

* As a measure to prevent electric shock and noise, reliably ground the Servo amplifier
and Servo motor.

- To prevent electric shock, be sure to connect the Protective earth terminal of the
amplifier to the protective earth of the Cabinet.

A power supply is connected to the servo amplifier with the connectors for the main
circuit power and the control circuit power.

Make sure to connect a molded-case circuit breaker (MCCB) to the input line of the
power supply.

* This connection provides high-speed, full-duplex communications with excellent noise
tolerence using an optical communications system.
- Dedicated cables are used for this connection.

- A battery is required to hold the absolute position data. Pay attention to the
precautions in 3.7 to prevent electric shock or loss of absolute position data when
attaching (or replacing) the battery to the Servo amplifier.

- Up to 16 axes can be set as the Servo amplifier axis No. using a combination of the
settings for the Axis selection rotary switch and the Control axis setting switch, which
are located inside the display cover on the servo amplifier.

- Be careful not to assign the same control axis Mo. to multiple Serva amplifiers within the
same Servo system as it could cause system operation to fail.

2/2

) oo

A
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Setting Up/Starting the Servo Amplifier )

In this chapter, you will learn about setting up and starting a Servo amplifier using the setup software "MR Configurator2”.

m Setup Software "MR Configurator2™ )

Here, we will introduce the functions and applications of the setup software "MR Configurator2”

(SW1DNC-MRC2-E).

You can perform adjustments and diagnosis, display monitors, read/write parameters, and execute Test operation simply
from MR Configurator2 running on a personal computer.

Startup Setting various parameters required for running the Servo system and writing the parameters
to the servo amplifier are possible. Operation status can be monitored in a graph, etc.

Adjustment All gains are automatically adjusted, and servo Maintenance  The status of the Servo system and causes of
performance can be demonstrated to its malfunctions can be looked into and diagnosed,

and parts life can be displayed in an
easy-to—understand format.




Connection setting
G) Servo amplifier connection USB

Thu lazt-used project will be opened whenever
the application k= restartec.

¢ | [_gencel |
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@FI Creating New Projects )
In this section, we will create a new project.
Start up MR Configurator2 and select [Project] —> [New].
The [Create New] dialog box appears. Make the settings for communicating with the Servo amplifier.
In this course, you will make the settings for communicating with the Servo amplifier MR-J4-B via a USB connection.
System Settings
™ o Setting in this
Mociel R-J4-B ng
-4 e Setting item Set content Course
ode . e Model Use to select the model of Servo amplifier | MR=J4-B
[ mumi-ax. unification: Setting 1o be connected.
Operation Use to select the operation mode. Standard
mode
Peer Use to select the peer to communicate Servo amplifier
Destination | with. connection USB
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Connect the Servo amplifier to a computer using a USB cable.
Use the "MR-J3USBCBL3M" (length: 3 m) for the USB cable.

Connection with servo amplifier

Servo amplifier

USB cable Personal computer
MR-J3USBCBEL3IM

(optional)

Precautions when connecting by USB cable

When the Servo amplifier is connected for the first time to a personal computer running Windows XP, the Add New
Hardware wizard will be displayed.

With a personal computer running Windows 2000, Windows Vista and Windows 7, the Servo amplifier will
automatically be detected.

However, on personal computers running Windows 2000 and Windows XP, a driver must be installed for each
individual USB port. When connecting the Servo amplifier to a different USB port for the first time, the drive
installation screen will be displayed.

For details on how to install the USB driver, refer to the respective manual.
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Here, we will explain the names of parts and functions on the MR Configurator2 screen.

on-screen guidance. In the following pages onwards, the servo assistant will be used to set up the Servo amplifier.

»m Explanation of MR Configurator2 Screen and Servo Assistant ) 0o

MR Configurator2 has "Servo assistant" function that allows you to complete setup of the Servo amplifier simply by following

Menu bar
Use to select items to be performed on MR Configurator2.

B MELSOFT Series MA Configurator 7 Mew project
I Promtt Yew FPyesmeter  Fostoong-dats  Mondor  Dognowms TestMode  Adpestment Tools  Window  Help
' ETfaglh-Fo -

Project tree
System settings, parameters, device settings, and a list of
point table setting data are displayed in the form of a tree.

Servo assistant
MR Configurator2 has a "servo assistant” function that

allows you to complete setup of the Servo amplifier simply
by following on-screen guidance.

W & Probiem Dodurs
i Tr Okl

[Sration D0] MR- 4-B Standard Servo amplifer conrection: USB

| Roady

Tool bar

Frequently used functions are grouped
here as buttons. Clicking a button
executes the assigned function.

Status bar

This bar displays the window status, connection

destination information and key statuses. Key

statuses are as follows:

(1) OVR: Indicates that the Insert key is pressed.

(2) CAPS: Indicates that the Caps Lock key is
pressed.

(3) NUM: Indicates that the Num Lock key is
pressed.

(4) SCRL: Indicates that the Scroll Lock key is

pressed.
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: Servo Assistant
Mssiziant List

2 x

]

Qmﬂm Procedure

Machina

Sevo | Sewo
Amp | Moter
= " I

Parameter item

Operation mode
selection

B AL 506 | Series WA Canligurater d Mew poaject

i P et Bk
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T
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-
[T
& | £

) i

e whar raieUT Y
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Dnafumid corirol e -

ity AR oW Ul P

e Fr LUl s -
L g R

o mcale wbm b b

Pk

[adin 5] - PR Saralar Sares awplife cennediees LR

Function Explanatior]

Select an operation mode.

Initial values

Standard control
mode

Setting for the Sample
System

Standard control
mode

>m Stepl Amplifier Setting — Parameter Setting (Operation mode) ) ooc

Select the operation mode.
In the servo assistant, select [Amplifier Setting] —> [Parameter Setting], then select [Operation mode] at [Function display],
and set the operation mode.
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>m Stepl Amplifier Setting — Parameter Setting (Basic)

Make the basic settings.

Continuing from the previous page, select [Function display]-[Common]-[Basic], and set the rotation direction and forced

stop.

B8 MELSOFT Series MR Configurator? Mow project

: projct Wisw Ele ParameterSebing(Z) Paramster Fostioging-dats  Morder  [iagnosis  TestMode  adiesteent  Tooks  Window  Hsp

progect 2 x
= 71 M progsct
). System Setting
9 Unit Conversion
= [l fuxiz1:MF-14-6 SRandard
[3) Paranater
Servo Assistant B o=
smpifier Setting |

oua i BTy aancd et tha
parsemeders thot see currently
st

Wiou Can verily and adi the
Pl aetedir & thal s Cirrently
gel.

2 [Paramelss Setling]

Parameter item

Eotation direction

aoeigh®EH o

< Parameter Settng X | 10~

HICIER :; ] read [B]Set To Defadk Foverify [ Faancter Copy [ Parameter Blodk
= EFunction deplay |
A —
Robation dnectisn"FOL) Encoder culpll pulses"BNRS, ENR, "ENRLY)
E o 2 [FRotation dinecton sebection Encoder output puises phase
Tewugh drive OO dir, during fevd, pls. input, O ar, during reev. pis, input ﬂ Actvanoe A-phase 90° by COW | ME
Cwvear reconde
Companernt parts Forced shop AR ) Encoder oulpifl plulses numbser
en = Servo maw sefection 4000 | pubss
= Servo adpstmant
Essic B (Lbse forced s4op inpul B or EM2Z) q I ENCiRes TR PSR
Exbension Ermbied (Lise forced stop imput EWN or EMC)
Fiter 1 Dizabled (The dorce stop nput EW and EME ane nof wied
Fiter 2
Fiter 3
Wibrabicon con
Con-bouch b
N Gain changing
= fiiList display
Eiasic

Function Explanation

Initial values Setting for the Sample
System

Use this option to set the rotation direction of the servo motor

when being moved by forward rotation commands. The

rotation direction is either counter-clockwise (CCW) or

clockwise (CW) as seen from the load side (side attached to

the machine).

CCW for forward | CCW for forward

) oo

A
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>m Stepl Amplifier Setting - Parameter Setting (Basic)

Rotation direction

Use this option to set the rotation direction of the servo motor
when being moved by forward rotation commands. The
rotation direction is either counter-clockwise (CCW) or
clockwise (CW) as seen from the load side (side attached to

the machine).

CCW for forward

CCW for forward

) oo

2/2

selection rotation command, rotation command,
CW for reverse CWV for reverse
Counter-clockwise (CCW)  Clockwise (CW) command command
Set the rotation direction considering the machine
specifications. In the sample system, the servo motor in each
axis is set to rotate in the counter-clockwise direction (CCW)
for the forward rotation command.
Turn this option ON to enable use of the forced stop input
(EM2 or EM1) signal. ,
Enabled Disabled

Servo forced stop
selection

The initial value is set to [Enabled] for safety reasons. In the
sample system, the controller's forced stop signal is used and
lhe semvo [orced slop signgl is nol used. Thus, sel his oplion
to [Disabled].

(Either forced stop
input FM2 or FMT is
used.)

(Meither forced stop
input FM2 nor FMA is
used.)
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>m Stepl Amplifier Setting — Parameter Setting (Component parts)
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Set components.

. MELSOFT Series MR Configurator? Mew project

i Project View Ple  Paramster Ssttgl) Pyameler  Posbonngdsts Monkes  [isgnods  TestMode Adwetment  Took  Window b

Wiona L ety ared el e
e e Bl e CLE ey
14

Wi £ 8A werity e sl [Pe
e el g Bl e el

s L P S gy
vl Beelowmers Fouflion

Fegarss alrve ophon "HEG) By ki Gl P VB )

Ragerssesiin dpion g T gt [ marn masprntic ok irdmriock (MENR)

Hegen opbon 15 rol wied 'UJ Eleci eratls bk e st
| e {0 1 00K

Baltary ARG "C0Pd)

Al e po debechon yyvism eel
1

] il
T w moobiw

Continuing from the previous page, select [Function display]-[Common]-[Component parts], and select the Absolute
position detection system and Encoder cables communications system.

[rpnbles) [Used

| yitem) b

Houme poa sel Conadition el
I phave il o pod ded

W 1
=l

Encoer ¢ lll'h::’.l:#l ]

Ervicbed albdy Coata e by ot lwsd el

| —

Parameter item Function Explanation} Initial values  Setting for the Sample

System

gﬁiﬁ;ﬂzn Set according to the Encoder cable Two—wire Two—wire

method selection communication method. type type

. When selection is enabled, a home paosition

SEIEEE“D" qub?n lute return is no longer needed after the power is X

position detection d back inb hi . Disabled Enabled

system turned back ON again because machine position

data is stored and held in the Servo amplifier.
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Step2 Test Run — System Check (System Configuration) )

Check the system configuration.
In the servo assistant, select [Test Run]->[System Configuration], and check the motor model, etc.

B MELSOFT Series MR Confligurator ? Hew project

Hum. ol irrush our. . et femes]
LED desplary

Ready [Station (0] MR- M-8 Standard Servo amplifier connection: USE [owe [car [em [scrL |
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»m Step2 Test Run - System Check (I/O Monitor)

I/O signal assignments and ON/OFF status can be monitored in the [/O monitor display.

Let's try to display the I/O monitor display on the next screen.

Rty [t L] M St S il CofPescton LR < NUM
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@EEIN step2 Test Run - System Check (I/0 Monitor)

(& MELSOFT Series MR Configurator2 Mew project

: Projeck  Yiew  IfOMonikor(Z)  Parameter

(=1t
Positioning-data  Monikor  Diagnosis  Test Mode  Adjustment  Tools  Window  Help

[=1 [ Mew project
. 5ystem Setting

w2 Unik Cormeersion
= E- fxis1:MR-34-B Standard
Parameter

! Servo Assistant

TestRun

hR-J4-B Standatd

ano

1. System Check

Checks the syvstem
configuration and wiring

Check the system configuration
lZlSieten Copauztiog, |

Check the input wiring

[ [ 2] 110 Monitor |

¥

DO Forced Outpot

This completes confiration of
the /O monitor display.
Check the output wiring

|E|DO Forced % ]

Click n to proceed to the next screen.

Ready |[Stati|3n 00] MR-14-B Standard Servo amplifier connection: LSE
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>m Test Operation Mode

operation.

Here, we will introduce the Test operation modes that are available on MR Configurator2.
This course will use "DO Forced Output" for checking wiring and "JOG Mode" and "Positioning Mode" for checking

Name of Mode Function/Role

DO (output signal) Forced Output signals can be forcibly turned ON/OFF regardless of the status of
Qutput the Servo motor.

This mode is useful for checking signal wiring.
JOG Mode The Servo motor can be operated in the forward and reverse directions at

the desired rotation speed.
This mode is suited to checking Servo motor operation and rotation
direction.

Positioning Mode

The Servo motor rotates for the specified move distance at the desired
rotation speed and comes to a stop.

This mode is suited to checking the operation and stop precision in
positioning control.

(1) Turn off the power.

Procedure for using the Test operation mode

(2) Set the Test operation select switch (SW2-1) to "ON (up)".

set SW2-1 10 "ON (up)". —u

= Turning "OM (up)" SW2-1 during power-on will not start the test
operation mode.

1/2

) oo

A
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3) Turn the Servo amplifier power ON.

- <4— The decimal point flickers.

When an alarm or warning has occurred during Test operation

- +— The decimal point flickers.

2/2

) oo
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Output signals can be forcibly turned ON/OFF by DO Forced Output regardless of the servo status.
This is used, for example, to check the wiring of the output signal.

Let's try to operate DO Forced Output on the next screen.

5 MILS0F T Series MR Configurator ? New project

I Project  View Parameler  Posbionng-dsta  Montor  Disgnoss  Test Mode  Adpestment  Tools  Window  Help
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@ step2 Test Run - System Check (DO Forced Output) ) @ad

(& MELSOFT Series MR Configurator2 Mew project |:| E”g'

: Projeck  View Parameter Postioning-data  Monibor  Dlagnosis  Test Mode  Adjustment  Tools  Window  Help

IR0 = IEEN?) P EHamiglzBHo ~

: Project fx DO Forced Dutput X

[= [ New project — .
5 5ystem Setting DO Farced Oatput

= Unit: Corweersion : v | ®T Test Operation Mode Cancel I/O signal connector
= E-P-xisl:l‘sﬂ—]d—ﬂ Standard S T I — pin layout

FATANEE Farced output status . CN3

! Servo Assistant 0 I

12

.5 e
OFF

1. System Check
Ch3-Q M

Checks the syvstem
configuration and wiring

System Conflguration

Check the system configuration
| [ 7] system Configuration |

A
/0 Monitor

Check the input wiring
| | 2] 140 Monitor |

* This completes turning the signal ON/OFF
by DO Forced Output.

D0 Forced Qutpot
Check the output wiring click (@ to proceed to the next screen.

| |Z[no Fnrcmw I

Ready |[Stationﬁ]] MR-14-E Standard Servo amplifier connection: USE
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m Step2 Test Run - Test Modes (JOG Mode)

After making sure that there are no problems in the wiring, check operation (forward rotation/reverse rotation) of the Servo

) oo

system in the "JOG Mode" of the test modes.

By forward rotation, the Servo motor rotates counterclockwise, and by reverse rotation, it rotates clockwise.

* The rotation direction is as seen from the shaft side of the Servo motor.

In JOG Mode, set the following items.

Setting item Set content Setting Values in this Course
Motor speed Specify the rotation speed of the Servo motor. 50 r/min
When specifying, start with a slow speed until normal operation can
be confirmed.
Acceleration/deceleration | Specify the acceleration time until the rated rotation speed is reached | 1000 ms

time constant

from a stationary state and the deceleration time until the rotation
speed comes to a stop from the rated rotation speed.

Let's try to perform "JOG Mode" on the next screen.

Lgfmm | Lgmm | @l

I Pl oy i e O 06 OV Do o e g it

Thue T ey i e ] g el Wi
Toram il e corirolier @ apeesi o Fe el opes shoe

L= [ 5 a1 ] W e ey ael e o, URE ]
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m Step2 Test Run - Test Modes (JOG Mode)

8 MELSOFT Series MR Configurator2 New project

Wiew  Paramstsr

[=1 [ New project
‘ﬁ- System Setting
F8nit Corversion
= [l Axis1:MR-34-B Standard

Test Modes

Before connecting motor to
the machine, the servo
gystem can be tested,

Uze the JOG Mode to verify
thigt the motor rotates.

l iz JOG Mode I

ung Mode

Uze the Pozsitioning Mode to
verify that the motor rotates.

| Ethsrtlw' Mode

o can use Display All on
the monitar to verify thet the

miotor is rotating progerly.
[ TAIDisplay.Al|
Ready

:r[gtatlu'lm] MR-14-E Standard Servo amplifier connection: USE

Postioning-data Monitor  Diagnosis  Test Mode  Adjustment  Tools

JOG Mode

(W aas1 [

Parameter . Setting
: Servo Assistant 3 Motor spesd |
TestRun v
8

Mccel idecel. time constant |

Stroke end is automatically turned ON
Forward COWY Reverse OW | ELS

Riotation onky while the COW or OW button is being pushed

The SHIFT key can be used for forced stop.
Torgue limit from controller is gnored =t the test operation.

<Operation image>

Jog operation is now completed.

Click n to proceed to the next screen.
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>m Step2 Test Run — Test Modes (Positioning Mode)

) oo

Next, you check operation by "Positioning Mode".

By "Positioning Mode", you check if operation is being performed correctly at the specified speed and move distance.

Setting item Set content Setting Values in this Course
Motor speed Specify the rotation speed of the Servo motor. 1000 r/min
When specifying, start with a slow speed until normal operation can
be confirmed.
Acceleration/deceleration | Specify the acceleration time until the rated rotation speed is reached | 1000 ms
time constant from a stationary state and the deceleration time until the rotation
speed comes to a stop from the rated rotation speed.
Move distance Specify the travel distance of the Servo motor. 4194304 pulse

Let's try to perform "Positioning Mode" on the next screen.
B MELSOFT Series Wl Configuratar Mew project

D Pt View Farameter  Foshonng-dets  Montor Deagrosis TestMode  Sdustment  Toos  Window  Help

[ winie tee repeated operation e
&R 21 e
555005
1000 = s
Lk ]
154304 5 pulee
-2 4T AT

m
| Iprase sgnai mevemen
VD I ol SEECIOn

Lﬂi;pr-g.:m | l (= ] |

Ut e Fonibiorr koo
Py Fall T suibor plabns

M
s o s Dnmgiry &0 a1

Tha ST ity L B wlil Sor Ao T
T SRR T R, Tul Tt F o f fr o conky ol i grewsc) ol e e operaten

Sk @ Tty Grogry
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8 MELSOFT Series MR Configurator2 Mew project

! Project \iew Parameter Postioning-data Monitor Diagnosis  Test Mode  Adjustment  Tools
Y- - T [ E[5s]) 17 =8 8w 15 0> :
: Project B X positioning Mode X

<Operation image>

= [ New project R -
B 5ystem Setting Positioning Mode
<9 Unit Corversion A= [
R - o
: | M Axisl (2%
= [l Axis1:MR-14-B Standard (] axis -
Parameter
: Mator spesd 1000 2 rimin
: Servo Assistant Box =
2 oAb _ {1-Ban0)
Test Run v —
— - Lecel fdeced time constant 1000 5 ms
1|23 (0-50000)
s Move distance =
3. Test Modes EEFICDdB! § i.l.l"l.l‘tj 41511-304 L!.-: m |
Before connecting motor to [D-2147453647) |_a0oo
the machine, the servo erd | i automatically turne
system can be tested, ' ' Make the sl valicl
10G Mode [[] 2-phase signal movemert
Use the JOG Mode to verity Move dstence it selecton Operating status: S
that the motor rotates . Command pulse unit (Electronic QEar waild
l EJOGME Encod |z unit (Electronic gear ir Operation court: times
Postioning Mods —
Lze the Positioning Mode to | Eorward CCw Reverse ON o M Forced Stap
werify that the motor rotates.
IIE{F‘GSM%' Made I
Paositioning operation is now completed.
You can use Dispisy All on The SHIIj'T key can be usa:! fur forced stop. . ]
the monitar to verify thet the Torgue limit from controller is ignored at the test operation. Click n to proceed to the next screen.
mobor is rotating properly.
| [ TPIDisplav.Al |
Ready |[Station 00] MR-14-B Standard Servo amplifier connection: LSE [NuM |scRL
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The following shows remedies when problems are found in Test operation.

Problems in wiring

* Checking for wrong wiring or failure to wire.

* Connect or reconnect any disconnected or loose connectors.
« Replace any corroded or damaged cables with new ones.

« Redo insulation or wiring if wiring is short-circuited.

Problems in operation

« Make sure that the main circuit power supply and control circuit power supply are ON.

« If the forced stop input switch is pressed (EM1 is non—conductive), release the switch (set EM1 to a conductive state).

« If the motor does not rotate with JOG operation, check the cause by the "Reason for not operating” function under
"Diagnosis”, and adopt the appropriate remedy.

Additional info.

If the JOG operation is performed when the main power supply is OFF, the servo motor does not rotate, but it may not be
displayed in the "Reason for not rotating". Additionally, in this case, the servo system ends the JOG mode with a warning.
However, as this is not an alarm, it will not be stored in the alarm history.
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@I sving Projects

Setup is now completed.
Click the "Save" icon to save the project file.
If you exit the setup without saving the settings, the settings cannot be read when the Servo system starts up next time.

If you want to save a new project, set the file name.

It is recommended that you select a name that can be used to identify the content of the project (using the control details,
system name, or other easily recognizable text).

Files are saved with the ".mrc2" file extension. (*Ver.1.19V or later)

‘Save As Project

~

Saveit || £3 eloaning Save folder path *Required
Specify a folder in which to create a workspace.
u;_l‘q%w List of Files
Decurments If there are one or more files in the same save
folder path, they are given in list form.
Dekiop
My Documents
My Compuber
q — File Name *Required
MyNetwedk  File pame: edearring_project v i Specify a file name.
Places — d
Save as lype MRA2 Project Files(" mec2) d Cancel | Title ]
Title: x-y_table el Specify a title.
This is useful if yvou would like to put a name
Switch the window by clicking this button that does not fit in the file name. (You can skip
=2 Race oject | when you warit ko use workspace Format project. ‘ the title if you wish as it is not necessary.)
" y
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End Test operation mode.
End Test operation mode by the following procedure.

Procedure for exiting the Test operation mode
(1) Turn the Servo amplifier power OFF.
(2) Turn "OFF (down)" the Test operation select switch (SW2-1) .

Set SW2-1 "OFF (down)"

(3) Turn the power ON again.
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>“ Turning the Controller Power ON
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When setup and startup of the Servo amplifier are completed, connect the Servo amplifier to the controller and turn the

controller power ON.

Start SSCNETII/H communications between the controller and Servo amplifier as Initialize communication.
When Initialize communication ends normally, the "b#" (ready OFF, servo OFF) status is displayed.

Power ON ™= ' QD77MS
Sblf_NL_.l" 1l

MR-14-10B

— .

MR-J4-10B

Axis 1 Axis 2

HG-KR053 HG-KRO53

To achieve a sample system, create a positioning control program for the Servo system controller.
How to use a Servo system controller can be learned by the following e-Learning course.

» "SIMPLE MOTION MODULE" course

* "SERVO MOTION CONTROLLER BASICS (HARDWARE)" course

* "SERVO MOTION COMNTROLLER BASICS (REAL MODE: SFC)" course.

* "SERVO MOTION CONTROLLER APPLICATION (VIRTUAL MODE)" course.
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m Motor-less Operation

controller runs normally.

Procedure for motor-less operation
(1)Set the servo amplifier to the servo-off status.

turn the power back ON.

Check operation of the positioning control program by motor—less operation.
With motor-less operation, though the Servo motor is not connected, output signals can be output as if the Servo motor is
running in response to commands from the Servo system controller and the Status can be displayed.

{(When setting the Simple Motion module, use MELSOFT GX Works2.)

| Bt Hew B Pawste Sotirgll) Fpende  Potcgrgdels Moobor  Dgtoss  TpkMode  Adiebeent  Teok Windoew  beb

S 0 M

L

s o vy el S e
L T

3 Maintenance of the
Sarvo Amplifier Parts

If & Probdesn OoLurs

B s

Before installing a Servo system controller on an actual system, check that the positioning control program for the

(2)Select the "Enable motor-less operation” checkbox at the servo parameter settings for the Servo system controller, and

Bk Py VWO, BT |
RLE T
Sarva meror wesd |00 i apesd]
Critost

E 5 Assist t q e I WELSOF T Series MR Confgurabar § Mew praject
T B = -
Assistant List ] =T, - -
© Penjert 8=
C_:)Emm Startup Frocedure
Seno | Seng |
| stapi
[T amp | Motsr
S .
| stap2 -
bl el :
e Hachine =
Step 1 & Fodrdimldh bt

0| iy

L 0 pusse SR

g 0 DDyt | SRS

[ty ] MR- M- Sardand Sores anpiley (onnedmon) (58

L =) W S T R SR RN T R T

Ay weotlior (MO0 WITC)
RALE AR
Torgus (pfeimas. Borgus]
ettt
8 ey [ G

AR i TP T
il dervice remefan

AL s ol hanges) of werany SotrTaEs

ol oy MO0PT)
[ s 1 o s oo e vl

(3)The display shows the following screen.

1/2
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1
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2/2

{3)The display shows the following screen.

- 4 The decimal point flickers.
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In this chapter, you have learned:

+ Servo Amplifier Setup

* Creating New Projects

* Connecting the Servo Amplifier to a Personal Computer
* Amplifier Settings — Parameter Settings

* Test run = System Check

« Test run — Test Operation

* Remedies When Problems Are Found in Test Operation
* Saving Projects

» Connecting the Controller to the Servo Amplifier

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

Servo Amplifier Setup * On MR Configurator2, the parameter, Test operation, advanced functions, diagnosis,
maonitoring and alarm functions can be operated within the GUI screens on the personal
computer,

Connecting the Servo + Connect the Servo amplifier to a personal computer using a USB cable.
Amplifier to a Personal * Use the "MR-J3USBCBL3M" (length: 3 m) for the USB cable.

Computer

Amplifier Settings — + Select "Operation mode", "Basic” and "Component parts" in MR Configurator2, and set the
Parameter Settings rotation direction, forced stop, and Encoder cable communication method.

Test run — System Check + Using the "JOG Mode" and "Positioning Mode" functions of MR Configurator2, check if the
maotor is running normally.

S DL E LU -+ When problems are found in Test operation, check the wiring and power supply, and when
Are Fﬂl-}fﬂ in Test an alarm occurs, check the details indicated by the alarm and how to remedy the alarm in
Operation the manual, and take the appropriate remedy.

&0 RGO EREGL LGRS+ Before installing on an actual system, check for any problems in the program by motor—less
to the Servo Amplifier operation with the Servo amplifier combined with the controller.
+ Use the motor—less operation with forced stop released.
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Axis 2

Axis 1

MR-J4-108B

In this chapter, you will learn how to check the operation in a sample system wiht the servo motors installed.

QD77MS

£7 SSCNETHIH

MR-J4-108B
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Servo adjustment optimum

Stop position
|

—

Response too low (gain = small):

Servo characteristics (agility) are lost
Stop position
|

- ]

-’ E.%’/MMMMIMMM 7
L |

Response too high (gain = large):
Vibration, abnormal noise and overrun ocour
Stop position
|

4

To operate a Servo system in an optimum state, gain must be adjusted to match machine characteristics (load
inertia moment ratio) and the response of the Servo system must be kept at the appropriate level.
If gain is not optimum, the following problems will occur. Try clicking the button to check operation.

Speed

Time
Speed

Time
Speed

Time
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>m Introducing One-touch Adjustment

The Advanced one-touch tuning function (simply called "one-touch tuning” from here on) allows you to easily adjust
servos. With one-touch tuning, parameters for gain are automatically adjusted.

The one-touch tuning is available in three modes according to the rigidity of the machine.

The default response mode is "Basic mode (AT.)". First, make adjustments in the Basic mode (AT.).

If satisfactory results cannot be obtained by the Basic mode (AT.), adjust by either the Low or High mode to match the
response and machine rigidity.
The table below shows the response and machine rigidity suited to each mode.

Response mode Explanation

High mode For machines with high rigidity
Basic mode For standard machines
Low mode For machines with low rigidity

Cautions

What is "Settling time?"

Settling time is the time interval from when the command pulse is outputted to when the in—position signal (INP) turns on
after the servo amplifier outputs the droop pulses.
The shorter the Settling time, the higher the response of the Servo system becomes.

After adjustment, the adjustment result can be verified by Settling time or overshoot amount.
If the adjustment result by one-touch adjustment is unsatisfactory, adjustment can also be performed manually using
tuning functions.

(1) The one-touch tuning is not available in the torque control mode.
(2) The one-touch tuning is not available during an alarm or a warning which does not allow the operation to continue.
(3) The one-touch tuning is not available during the following test operation mode.
(a) Output signal (DO) forced output
(b) Motor-less operation

) oo
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m One-touch tuning on the Sample System

Perform one—touch tuning on the sample system.

Let's try to perform one—touch tuning of the sample system on the next screen.

B MILSOFT Series MR Configurator # New project

TH‘#MWWMMHMTHMW

The one-touch iurng cannot be performed if the servo mator & not operating.

Resporee mode

) ragh mode
Execude the responss mode for machines with hugh rgidty

&) Bz mode’
Fespetine mode for stancderd mackines

OiLow mode
Excecule the responss mode for machines with I rigdiy

Tools ‘Window Help




r Servo_MELSERVO_Basics(MR-14)_ENG | =
m One-touch tuning on the Sample System ) o000

(& MELSOFT Series MR Configurator2 Mew project |:| E|E|
; View  One-touch Tuning(Z)  Parameter  Positioning-data  Monlbor  Diagnosls  Test Mode  Adjustment  Tools  Window  Help

neAlce (ks
! Project o x
[=1 [ Mew project
'ﬂ. System Setting
,:E" Init Conversion
= [l fxis1:MR-34-B Standard
Parameter |

Start to operate bafors pressing "Stat” button.

! Servo B X
Sesletant The one-touch tuning canno be performed if the zervo motor iz not operating.

‘Servo Adjustments

1] ﬂ/ﬂ Response mods
(2 High mode

1. Simple Adjustment Execute the rezponse mode for machines with high rigidity
Gain and fitter parameter wil
be adusted automatically by
connacting the machine anc
operating () Lo mode

Execute the response mode for machines with low rigidiy

Response mode for standard machines

Cne-touch Tuning
it will adjust servo gain Error code
automatically inchuding
machine resonance Status
suppresszion fiter

One-touch adjustment is now completed.

You can check the settiing &cfjustment result When one-touch adjustment is completed, "0000”
time and overshoot smount will be displayed in the error code status. Also, the
Settling time Settling time and overshoot amount will be
|__[2]One-tauich Tuning | displayed in the adjustment result.

Overshoot amourt

Click n to proceed to the next screen.

i |
Click "Start" button during
operation status

To further improve performance

Fine-adust the model loop gain

Ready |[Stati|3n 00] MR-14-B Standard Servo amplifier connection: LSE
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»ﬂ Graph Function

The MR Configurator2 graph function has the following features:

* Measurement channels can be expanded to 7 analog channels and 8 digital channels.
» "Select History" for displaying a history of past data as a graph

« "Overwrite" of graph data

« Torque characteristic diagram (ST characteristics)

« FFT display/scatter diagram, etc.

B Mkl SOF T Series MR Configurator? Mew project

U Promt  Wew  FPle  Graph(l)  Pgameter  Postopng-dats  Mondor  [agnosis  Test Mode  Adpstmert  [ook  Windowe  [Heip
PR Ae BrloPAmisl 2w

i Projec AR Graph X |

The graph function enables the waveforms of analog and digital servo data to be easily measured.

™) s g mamie |
B Seram Garnng
.=. LiIret _Oriver sion
T dst MR- 1B Barciud

Craph praph data gpfd
PYopun L import Psave 4 Lz Inage  (hyHitory Managmant [Py Parameter Cisplay | Select History 1

SiProvios Syheat | fof Oomvata

™ : ; - - . ; - = -
Prar tter = Torgue Charsct. |WWFFT |7 Scatterplct | o [Fyzereen copy R scale Cptmiation | IEGray Display pF Cuser | (] Zocm a-eMovs
LControl of displaysd waveiorm = Targed ses | Axil) L
| EErr o 8
| heren Assatsnt L | S S
: [ Bapansts As S utting |[niataanes | ':_'I:"‘:LS::J I‘:Ilﬂl-* r;l:Ir\-llr
S Aguatrernts - s — | [hiemim et
11273 Satling muih Biv subamalian — e - ¥
Madsursman J00 ma I:IE E!r Ell!l Elil
Ve The g adistments 5 .
- 1,500 3 b = 33,550
B3R e preecus page Treaaer oo * i .
i Aam T
+ Dati Commind pulis B 2.8 280 x il e
ErTmmm— Laws 100 dmin
15 9 § =3 Ed
O I Sy e Candiian  Stafup 180 2190 5 5 FIED
by =g the graoh =
el ol 1460 1480 10 10 14740
Tresci much s e =Sing Mlad= Singls
e i e Cursor Mformeshon ~ AmiE 739 73 5 5 7Em
sl
- Paramater " . " L L
. uto n.ding O e J i3
Sull e malar sosad], drote = Wavworm
puitey S for T ayr Analeg 1 Lummdnd pulss Y -1.*‘6 A gm0 A0 40 674D
coreinrey mnc Seeaed Analsg 2 sbabar spaad
:r-r.-gl‘-_r-- Analeg 3 Cuiianl sammind 2180 2190 A5 A5 FAE0
Fress The “Ster™ bufton snd Analegd | Tamus
::::: e -:ilu:ul,l: ::mluplpu;n::-hv i@ «2/5a0 Ereder.i} 20 1] 3t ABD
mEermtors to chat mesmey st s e = |
e p—— 2,600 2,880 1 SE- %00
| =hebon | | Mests | (= (=) (=) (=] (=]
133ms £

Bt [Stakion 00] ME-74-8 Standard Sere0 ampilfier connection| USE 4R [ 1]
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>m Explanation of Graph Function Screen

The following describes the various elements of the graph function screen.

D Proms Yew  Fie Grqi‘i;)

S—— R — — =
The type of graph to display can be

1| selected.

F= ik Corversion
= [l Roos 1 MR- D4 Standard

ACpen [EImport [Hsave As [ Save tmage

[ Histary Manag

¢y Parameter Display

[ For making graph settings. ]

5 Parameter e Torgus Charad, FFT |7 scatberpior |+ [ acrean Copl B scale Optimization | KRk ey Display [ Cursor Zoom 4o
|
Candral of deplayed wavaborm —ITu'luu'l At | Auxs] VI
Prepe—— S e oee T = CEE
I X
B | Separate fais Seming |l|n|ull|ubnn | Cmd. ple f' " F"
N [reg (spd.) II1 pi=)
Sarvo Adpstments o = Timas o | W [omin| P'-llﬁ
- Safling math Div automalian —
1 3 '] : =
Maba asusaman 2000 ma I_"_I ul_l
EnifeEs e turing scfustrend s = )
from ha proevious page Trigger '3.&III '3.&5] 25 38,350
Aals Ao
* Dada Command piulse e 2aE0 2,520 20 I 480
Lawtl ¥ ¥min : e ;
W o S e O SO Canditian Stashup 2,160 2,180 | | 15 13p0
|
By LG e gragn Famtian UL 1 440 1 460 | 10 15,740
Check such a3 The JeSing Mrads Single x ; | <
B L LR T PR - I 70 ! 5 TETD
(T e |
e # ' 1] it
- A Jar D :
L i} 730 4 5 -1 BTD
Sl Ay Dy, HOOE Virralie |
puises, . for e g Ansngl | Eemmans s et Aa40- 1480 A0- 15,740
conaBonsg and messured Analag Wator mpead ) : |
Sl L Anaing Cument sammand 3480 e ! A8 2YEID
Frésss e “Shar bulon and Anaing 4 Tastis |
ot B Andlag s | Diap puliad Oy 1 ) 2880 29000 .20 31 480
ST ———_ Andlag Mat balaclad :
- il 4 sailas
WP T —— SasiaaT. . Maksslsshed = 3800 3,850 1 =2t 0250
- - o
afmban | [ _mes | £ =) (=] O
1.5 me i
By [RﬂwiW-HB Stardard Servo amphles conrection: USE

| Displays the graph.
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>m Graph Functions in the Sample System

) oo

Item to measure

Graph functions are used for performing measurement on the sample system. The following items are measured.

Tinoe Setting method Div automation
Measurement time 2000 ms

Trigger Data Command pulse frequency (by speed)
Analog 1 Command pulse frequency (by speed)
Analog 2 Motor speed

Waveform Analog 3 Current command
Analog 4 Torque
Analog 5 Droop pulses (by 1 pulse)

Let's try to perform graph functions on t

B a1 SOF | Series M Configuratord Mew project
. Pegeet  Vess  Fle  Graph(Tl  Pesmsber  Poshoreg-dets Mondoe [agnoss

LR de BEplRpTeshiEw

- Frapeil L Graph ®

he next screen.

Tast Mode  Adjusiment  Took  Window  Help

- B s propet
B St Saking
I areara

. .
T ot o6 b Sarudmd e Bpinpon Paee s S i

|y Py Mg

] i ety

= Do e gt 1 |* Scetbwepiot | «1

3 Cour 11 Jcns Optmuaston, | 12wy Dilar Ecum (B Foorr

Bl acis Daflony | 1o0handatian

e P YAy TR B e - |
e — PUP—— ! | B
LY
.* Lt =T o
A itag a0 il ]
BT Anglig §  Mabey apaad
CEL S s L
it Tt I
Wy A e |
Anging 4 Tames 1
szl TIC |
L dr P welion 1
bnsdeg i sninsied ety
- [
Saghal 1 e P
M Bighal I Sl anluainad
Bl il & oo ieliad 1 Sl imbachad
Ll S L Evgiad & I b
ran
P | el Pl d wi
e Sa | dmbahnd
ot : E
i
Fais P Thet L — |
L

[N
B s |

s b Y iy

Pargel wanw | Buis1 |

LFYSH [l U0 MO BB bl Saren @l conneiisen LFS
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>m Graph Functions in the Sample System

MELSOFT Series MR Configurator? Mew project

! Project  View Fde Graph(Z) Paramster Postioning-data Monitor  Disgnosis  Test Mode  Adjustment  Tools  Window  Help
NEAA S0 DBl BEamigl 8% o
: Project X Graph X 4 F =
= [ Mew project '
£ system Setting e
52 Unit Carwversion =
= : Cpen Irnpork Save As  {@hSave Image s History Management 57 Parameters Displ Erevious
= [l Axis1:MP-34-B Standard | |}| 2 F¥open EEImpart [F I ge  [yHistory Manag .
Parameter : =Torque Charack, JIRFFT 7 Scatterplot | «Treread  [BhScreen Copy §h Scale Optimization | W= Gray Display J4¥ Cursar | (&) Zoom
E Seryo Assistant o= Sakbing .‘-‘ red wavetorm — Tam axis: | Axisl V- .n.
Servo Adjustments ™ Setking | Display | Cursor
e [ ] | P Start
1 279 | Separate uds Setting || Initialization | Torque Crp. pls.
[ - [%] (1 pls)
Werities the tuning adustments = Parameter |-" [pulse]
from the previous page. Auto reading OM
3 S e § (8 (8 @
— Analog 1 Command pulse fre G5l 4 25 25 39,350
L=ragn 1 [
v : _ Analog 2 botar speed 1 [ [
ou can anslyse operations Analog & Curmrent command 320 1 204 0- 31480
by uzing the graph. |
Analog 4 Tarque 1
' y N80 4 15 15 23510
Check such as the s=iling Analog 5 Droop pulses (by » i
time inthe cursar information. — i 1 1
Andlog G Mot selected 460 - 10 10 - 15,740 -
l [Fleruph J Analog 7 Mot zalected 1 .
Digital 4 INP 730 5 5 T 870
Digital 2 Mot selected ' -
Set the motor speed, droap Digital 3 Mot selected ’ 0 0 e
pulses, etc. for the trigger Digitald Mot selected 3 3 -
: 7a0 -4 -5 -5 - -F 870 -
condilions: and measurec Digital 5 Motselacted s | ]
VeEETorm . 480 | 10 10 15 740
Press the "Start" button and LadEgs ] ) ) =
perform 1 [ -
an - =154 A5- X
accelerstionideceleration fjn o | 15 200 e _|a»
Operations 1o Star measuring.,

Ready

[Station 00] MR-14-B Standard Servo amplifier connection: LSE

-
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»ﬂ Troubleshooting - Alarm Display

) oo

In MR-J4 series, servo alarms are displayed in 3 digits.
Troubleshooting at alarm occurrence is easy.

displayed in turns with the status display.

Alarm No. Alarm
(2 digits) detail
(1 digit)

Example of an alarm window

HOFTY b
Mo Fiasran Est occurrencn tina Est slapsnd time (k) Debaled informabion
LA Lt 201 M AN D00 00 a m
Dinglay| Detail nams Cause Chack methad l Chack result | Action '\

10.1 [Veltage drop | (1) [The conneclion of the |[Check the control |I1 has a failure FM"“I i comecily
hn the control ontrel ccud powel  [circud power aupply

earCusl P supply conneclon peanmeclon h has na lailure §l:h¢-r_'ln. ()

HCMNPZ) has @ failure i
2} Tha .ul'!agll al tha Chack d the '-ul'!ﬂqq Tha -ml!lglp i | eidiaw [ha wllagr al
icantrol circud power  |of the comtral crcuit |lewer than 160 V' the control circud

supply i low power aupply W wal supply
fowar than 180V The valtage m  [Check (3)
A haghar than 160 W
Jac
31 A mstantanecys [Check f the power |t has a problemn. [Review the power w

Ageabcrml Fitor Mebor; | A regel ersbis |

When an alarm occurs, the alarm number (two digits) and the alarm detail (one digit) are

For the undervoltage alarm, whether the
alarm occurred in the main or the control
circuit is identified by the alarm No.

[ L#| simem et Dot | [ Diaplay Caumes Again | [ Ccurned Mars [{mset
Ay by
Figrar [y Tirwa (1) Ciotndad nfoemation =
[ Undryellnge [ it
\ 101 Lirsctme e B g a ot
2 oy S ey i oo et a [
3 It Ercockes norssl communicstion swor 2 q 1
a FoL Ercockes norsasl commurcslion sror a o
[ 15K ] Lirutmr solnge L] o i
[ 3 T | [ Gl
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>“ Troubleshooting - Large Capacity Drive Recorder

MR Configurator2.

and the monitor value.

The cause of errors that occur can be investigated quickly and reliably by the Large capacity drive recorder.

The Large capacity drive recorder saves servo data (e.g. Motor current, Position commands) before and after alarm
occurrence to non-volatile memory on the Servo amplifier.

At recovery from an alarm, the data can be used for analyzing the cause of the alarm by reading the data on

Check the waveform ((analog 16 bits x 7 channels + digital 8 channels) x 256 points) of 16 alarms in the alarm history

A

Data over certain period of time
are stored in the memory.

It is revealed that the main circuit
power is turned off.

——

Lowered bus voltage

Data are stored in non—-volatile
memory at alarm occurrence.

|

Alarm No., waveform, and !
monitor value at alarm
occurrence are displayed in
MR Configurator2.

Waveform display | Monitor value display

v

) oo
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»ﬂ Tough Drive Function ) oo0c

The tough drive function detects fluctuations in the operating environment to automatically adjust the control state of the /
servos so that losses caused by line stoppage can be reduced.

The tough drive function has two modes, "Instantaneous power failure tough drive” and "Vibration tough drive."

Instantaneous power failure tough drive

The possibility of undervaltage alarm is reduced by limiting the torque when instantaneous power failure is detected
in the main circuit power supply.

(During an instantaneous power failure, the power charged to the main circuit capacitor is used.)

Speed

4 Instantaneous

Instantaneous .
power failure

power failure
detected

5

‘\1\\( Reduce the possibility
of undervoltage alarm
by limiting the torque.

e Time

Vibration tough drive

Machine resonance suppression filter is readjusted when vibration caused by a change in machine resonance

frequency is detected by the current command inside the servo amplifier. Losses from the machine stop due to
age-related deterioration is reduced.

'd ™y
Suppresses vibration by
readjusting the machine
Vibration resonance suppression filter.
e a Bl




-
ki Servo_MELSERVO_Basics(MR-14)_ENG

»ﬂ Tnugh Drive Function

Vibration
detected

Motor current

Suppresses vibration by
readjusting the machine
resonance suppression filter.

.

")

~

2/2
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ﬂ Maintenance

) oo

Diagnosis functions of MR Configurator2 allow maintenance to be performed at an early stage.
"Life Diagnosis" and "Machine Diagnosis" are available.

Life diagnosis function

Check cumulative operation time and on/off times of inrush relay.
This function provides an indication of replacement time for servo amplifier parts such as capacitor and relays.

* For the capacitor and fan, the energization time is displayed as a guideline for replacement.
* For relays, the ON/OFF counts are displayed as a guideline for replacement.

Uile Magnoge

] st v._ii_ﬂ-ud

Duapiery Cumaistivn Control povwes-on e after shipment

E———— e Target Hesgan [Smoolhing condenser) :
M:nh N:: = Wivias Support the preventive
: e :
vew maintenance of the servo
yoars Target Hespan [Cooling 1an) lf
Apprax. | 1000030000 | 5, dmpiliner.

Dy s rourmbsne orf et urment swiiching limes after thiprmanl
rom g Sachory
Hurniber of invushs curnani Targed Heapan
srwabchar) e s
0 les Appris 100000 | Gmew

The target lifespan is displayed.

& Actual lifespan varies depending on usage
methiod and smdrommenial conditions,
‘When target [Hespan ks reached, replacemant
should be done, even il ne error it feund,

Machine diagnosis

Equipment friction, load inertia moment, unbalanced torque, and change in vibration components are analyzed from
the internal data on the Servo amplifier

so that changes in machine components (e.g. ballscrews, guides, bearing, belts) can be detected. This helps the
timely maintenance of drives.

Comparing the data of the first operation and after years of operation helps to find out the aging deterioration of a
machine and is beneficial for preventive maintenance. This function estimates and displays machine friction and
vibration in normal operation without any special measurement.

1/2
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@ Vaintenance

Machime Mpgaoee

[@a vl PAcpen Psaess

T o e thas vl cemabion siout the: maching
EGELIE R ]
Friction sstimation
The coulomb iriction and wisoos friction cosifosnt of & bl soreyy OF & guids ofe sstmabad afer operaling an
by OpeaiE) paltien
iFrIcﬂonbotw.u
Fricton formes o raled speed in postive deecton
X3 %

Coulomb frichon orgue In postive desction

108 %
Flated S
[ 3000 | pibmin Speod
-
Faled Speed
000 | e
Couomby Triction Borgues in nespateve dirsclion

-8 %

FricSon iorgus of raled speed in negaiee descion
-3 %

Wil ngar eElamaEn
Dretencts high-trequency miceo wibrations of & puide, o bal sorew, & belf, sio. caused by debariorstion due bo s

ks 2 oget ding Maler it slopped
Crocdialion T1eguency 0 H Craclshion neguency 0 M
Wilkration ervel 30| % Wibe alion, kvl LR

iy Eirfpnrigg b B Soidil (B8 5 deli it dhu |6 S cinh b chich e

Prevent machine failure with
advanced preventive
maintenance beforehand.

2/2
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In this chapter, you have learned:

Servo adjustment
One-touch Adjustment
Graph function
Troubleshooting
Tough drive function

Maintenance

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

One-touch Adjustment + Servos can be adjusted easily in three response modes: "High mode," "Basic mode" and
"Low mode."
Graph function + Servo operation can be verified by history management, overwrite, torque characteristic

diagram (ST characteristics), FFT display, scatterplot, and other functions.

Troubleshooting * Quickly and reliably investigating the cause of alarms when they occur, and displaying the

servo alarm as three digits makes troubleshooting easier when an alarm occurs.

Tough drive function » Fluctuations in the operating environment are detected to automatically adjust the control

state of the servo.
» Losses caused by line stoppage are reduced.
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} Safety Observation Functions and Energy Saving ) ':z@

The MR-J4 series is equipped with Safety observation functions.
It also minimizes waste such as energy consumption, installation space and wiring.

@ 570/551 Compatibility )

The MR-J4 series supports STO (Safe torque off) and S51*1 (Safe stop 1) as standard, which allows a safety system of
equipment to be easily configured. (SIL 2)

* The restart time can be shortened since the Servo amplifier power does not need to be turned
QFF.

Magnetic contactor for preventing unexpected motor start is not required =2

[Shut-off by STO function] [Shut-off by STO and SS1 functions]
SR
£l
&
&l.d_,- =
Molded-case Molded-case =
circuit breaker (MCCB) circuit breaker (MCCB)
: Magnetic contactor for [MH‘J”EW contactor for
| \—= preventing unexpected | preventing unexpected
Safety relay | : ‘ start is no longer required. start is no longer required.
circuit g g
Magnetic contactor (MC) for ﬁ“ﬁi Magnetic contactor (MC) for
—» |k servo alarm *2 LH servo alarm *2
Safety equipment _
MR-J3-D05, safety programmable
controller MELSEC QS/AWS series, etc.
551
signal
MR-J4 MR-J4 L g
ME-J4W ME-JAW r
i R =]
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} Safety Observation Functions and Energy Saving ) ngm

Stops
motor

Stops

=
Servo motor &3 ]
'f:i",l motor

2
Servo motor <3

*1. Safety equipment (MR-J3-D05, etc ) is required.

*2. 8TC is not the electrical safety protection function but the function to turn off the output torque by shutting off the
power supply inside the servo amplifier. For MR-J4 series servo amplifier, magnetic contactors are not required to -
meet the STO requirements. However, install 2 magnetic contactor to prevent the short circuit of servo amplifier or
electric shock.
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@ZFI Combination with a Motion Controller

system functions” in IEC/EN 61800-5-2.

IEC/EN 61800-5-2:2007 function

STO (Safe torque off)

ST1 (Safe stop 1)

ST2 (Safe stop 2)

SOS (Safe operating stop)
SLS (Safely—limited speed)
SBC (Safe brake control)
SSM (Safe speed monitor)

Safety signal monitor function
SSCNET III/H Compatible Motion Controller

‘E 554:& :HF.-‘E

Motion
controller side

Programmable h H'
controller side i o

ik

(Input) ‘
(Input)

H Light curtain

Power shut—off (STO output)

Combination with the Q17nDSCPU Motion controller is compliant with the following functions defined as "power drive

S

fzﬂa Magnetic contactor
il (MO

MR-J4-B
MR-JAW_-B

3' Servo motor

G Safety switch

) oo
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@E Vulti-Axis Servo Amplifier

) oo

m Multi—Axis Servo Amplifier - Space—saving

1/2
)

is used.

used.

[Installation space]
MR-JAW3-B
(3-axis type)

MR-J4W?2-B
(2-axis type)

168
(6.61)
mm

168
(6.61)
mm

(Depth 195 (7.68) mm)

Energy can be saved, equipment can be made compact and costs can be reduced if a 2-axis or 3-axis type Servo amplifier

The MR-J4W2-B 2-axis type Servo amplifier has an installation footprint 26% smaller than when two MR-J4-B's are used.
The MR-J4W3-B 3-axis type Servo amplifier has an installation footprint 30% smaller than when three MR-J4-B's are

<

85

> < > <

I Installation :

100W=2 20001 750Wx2 | space

200W=1 400W=2

'reduced by |
o 30%

<

255 (10.04) mm = 85 (3.35) mm (unit width) = 3

(Depth 195 (7.68) mm)

- - - =

60 I
<«> P —
Installation
100W | 2000V | 400W To0W=2 space
x2 x2 x2 reduced by,
265% :

< >

265 (10.43) mm = 60 (2.36) mm (unit width) = 3 + 85 (3.35) mm (unit width) = 1
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@E Multi-Axis Servo Amplifier L
2/2

(Depth 135 (5.31) mm.170 (6.69) mm,185 (7.28) mm)

A
40 &0
<> <>
168
{i']?r?} 100W | 100W | 200W [200W |400W 400 [ 750WY | 750U
v Unit: mm (inch)
< >

360 (1417) mm = 40 {(1.57) mm (unit width)} = & + B0 (2.36) mm (unit widih) = 2
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>m Multi—Axis Servo Amplifier - Reduced-wiring

Comparison of the number of wirings

MR-J4-B x 3 units

A

i

: Motor power input = x

| Total 21

3 (number of axes)

*® 3 (number of unl'ts}:

: SSCMET OI/H

Controller : Main circuit power % 3 (number of units}:
| supply .
:Cﬂn‘tml circuit power ¥ 3 (number of units)
| supply :
: Magnetic contactor  x 3 (number of units)'
:mnnectiun '
| Magnetic contactor % 3 (number of units}:
' control
: Encoder ¥ 3 (number of axes)

Reduced

In 3-axis servo amplifier MR-J4W3-B, the three axes use the same connections for main and control circuit power,
peripheral equipment, control signal wire, etc. Thus, the number of wirings and devices is greatly reduced.

~
MR-J4W3 -B (3-axis type) x 1 unit
| SSCNET I/H x1 |
Controller : Main circuit power x1 ,
i supply !
]
. Control circuit power 1
| supply 3
I Magnetic contactor =1 !
| connection :
' Magnetic contactor x1 !
i control i
- ‘ ‘ : Encoder ® 3 :
| Motor power input X3
' Total 1
i i T e e T T e o e P &
-y
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xm Multi-Axis Servo Amplifier — Improved Energy Savings ) ooc

Multi—axis type Servo amplifiers are capable of using the regenerative energy of a specified axis as the motor drive energy
for other axes, which helps save equipment energy.

Reusable regenerative energy stored in the capacitor is increased for MR-J4W_ as compared to the prior model.
Regenerative option is no longer required.

) m A-axis motor speed
Regenerative energy .
l Deceleration

. oo L —
oal T ‘K -:— A-axis motor

L ]

Time
/| Driving power energy )
. — . ® B-axis motor speed
Regenerative energy K i. _ .
) . == B-axis motor
and used as driving Driving power energy ‘ N, L.
power energy. _ _ Time
\ / M
_ L. -'— C-axis motor ® C-axis motor speed
Acceleration I
" Time

Reusable energy

MR-J4W3 MR-J3

200W 21) 9)
400W 30J 11)

Regenerative resistor may be required depending on the conditions.
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The power monitor function provided on the MR-J4 series calculates the Driving power energy and Regenerative energy
from the speed, current and other data held internally by the Servo amplifier. Power consumption, etc. can be monitored on
MR Configurator2.

On a SSCNET III/H system, data is sent to the Motion controller so that power consumption can be analyzed or displayed
on the HML

Displays power consumption and total power
consumption.

i

SSCNET III/H compatible
Motion controller

Analysis by Motion controller

E Energy-conservative system
examination

Y
- s, ]
: O
o h; = Calculates power consumption in the
= M8 . servo amplifier.
i Personal ! —.__ 1 Driving power
computer _ ~ ) "1'--! _;+---~' _energy
- n’»‘ AN " ,.:J‘: 4 .'.
Servo motor H WY Regenerative
energy
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In this chapter, you have learned:

* STO/SS1 Compatibility
*  Multi—-Axis Servo Amplifier
* Power monitoring

Important points

The following points are very important, so please review them again to ensure that you have familiarized yourself
with their content.

STO/551 Compatibility + IEC/EN 61800-5-2 functions are supported as standard.
+ The level of safety can be improved by combining with a Motion controller.

VB VEREL T LTI« The 3—axis servo amplifier MR-J4AW3-B requires 30% less installation space and
approximately 50% less wiring as compared to three units of 1-axis servo amplifier.
+ Regenerative energy is utilized to increase equipment energy savings.

Power monitoring + The power monitor function provided as standard calculates the Driving power energy and
Regenerative energy from the speed, current and other data held internally by the Servo
amplifier so that power consumption can be analyzed or displayed on the HML
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Now that you have completed all of the lessons of the Servo MELSERVO Basics (MR-J4) 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 (13 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 : 2
Total Questions - 9 To pass the test, you havf: to
answer 60% of the questions
correct.
Percentage - 22%
Proceed | | Review | | Retry |

« 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.

} Final Test ) 00c
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From the following, select the system that can detect and store the rotation position and speed in the memory when the
power supply is turned OFF and can resume operation without having to perform a home position return if the home
position is set at the initial operation.

Absolute position detection system

Incremental system

Answer ] I Back ]
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Select the correct names for the component parts of the Servo amplifier below.

Terms to select
1.

USB communication connector
Encoder connector

Main circuit power supply connector
Servo motor power connector

I/O signal connector

Control circuit power supply connector
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Select the correct sentence regarding installation of the battery for an Absolute position detection system.

Switch the main circuit power supply as follows when the battery for an Absolute position detection
system is installed.

D --Select-- v |

Then, 15 minutes later, check that the Ehar?e lamp is out and check the voltage between the P(+) and N(-)
terminals with a voltage tester or other tool before connecting the battery unit.

--Select-- v

Answer ] ’ Back ]
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Please answer the questions below regarding operation of the Servo system.

@ Check operation (forward rotation/reverse rotation) of the Servo system by "Jog operation.”
When the Servo motor rotates forward, which way does it turn as seen from the shaft side nf
the Servo motor? -

D --Select-- v

@ From which speed should you specify for the motor speed until normal operation is confirmed?

) --Select-- v

Answer ] ’ Back ]
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Please answer the questions below regarding one-touch adjustment using MR Configurator2.

@ Select the response mode suitable for equipment having high machine rigidity.

P --Select—- v

@ Select the Test operation mode that does not support one-touch adjustment.

0z . --Select-- v

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

Correct answers : 0
Total questions : 5
Percentage : 0%
Proceed ‘ | Review ‘ ‘ Retry ‘

You failed the test.
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You have completed the Servo MELSERVO Basics (MR-J4) 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 ‘




