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ple Motion Modu

Purpose of the Course

This course targets those who establish a motion control system using the MELSEC iQ-R series Simple
Motion module for the first time. This course describes the procedures for system design, installation,
wiring, and the operations required before operating the Simple Motion module with MELSOFT GX

Works3, the PLC engineering software.

Learn about module installation, wiring,
and power-on of the MELSEC iQ-R series
Simple Motion module.

Module Startup

Synchronous Control Startup Positioning Control Startup

The basic knowledge of MELSEC iQ-R series PLCs, AC servos, and positioning control is required to
take this course.

For beginners, taking the following courses are recommended.

» "MELSEC iQ-R Series Basic" course

« "PLC Engineering Software MELSOFT GX Works3 (Ladder)" course
+ "MELSERVO Basics (MR-J4)" course

« "FA Equipment for Beginners (Positioning)" course
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Course Structure

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

Chapter 1 - Module Startup

Learn about module installation, wiring, and power-on of the MELSEC iQ-R series Simple Motion module.
Chapter 2 - Positioning Control Startup

Learn about how to perform the positioning control with the MELSEC iQ-R series Simple Motion module.

Chapter 3 - Synchronous Control Startup

Learn about how to perform the synchronous control with the MELSEC iQ-R series Simple Mation module.

Chapter 4 - Simulation Function
Learn about the simulation function of MELSEC GX Works3.
Final Test

5 sections in total (7 questions) Passing grade: 60% or higher.




The following shows the operations of the learning interface.
The details of each function can be checked by [HELP].

Go to the next screen

Go to the next screen.
If there is no following screen, it is grayed out.

Go back to the previous screen

Go back to the previous screen.
If there is no previous screen, it is grayed out.

Jump to another chapter, section, or
term

Go to the contents screen.

You can jump to the target page from the contents and also
put a bookmark in a page.

Finish the course

Finish the course.

The windows, such as learning interface and "Contents" will
be closed.




> Cautions for Use ) ooo

Safety precautions

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

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

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

MELSOFT GX Works3  Ver.1.011M

Reference materials

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

Mame of reference File format File size

Recording paper Compressed file




>m Module Startup

This chapter explains a 1-axis system using ball screws as the system used in this course.
Please check the following PDF file for the operation pattern diagram and the machine specifications.

Sample system details <PDF>




»m System Configuration g 000

The following shows the configuration of the sample system used in this course.

R61P RO4CPU RD77MS4 RY42NT2P RX42C4 USB cable

Molded-case
circuit
breaker
(MCCB)

CcpP '
MELSOFT GX Works3
X _- S

e

. @ Molded-case
circuit
breaker
(MCCB)

Magnetic MR-J4-108B
contactor

(MQ)

SSCNET Il cable
(MR-J3BUS_M)

Servo motor power cable
3

- Encoder cable

HG-KR13
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»m Startup Procedure

The following shows the establishment procedure of a servo system with the MELSEC iQ-R series Simple Motion module.
This course explains module installation, wiring, and cable wiring following the establishment procedure.

(1) Mounting sessssesss Section 1.3

= Installing a battery
= Inserting an extended SRAM cassette and a 5D memory card

= Installing a module
-

(2) Wiring and cable connection svsesessss Section 1.4

= Wiring for power supply module

= Wiring for servo amplifier power supply and servo motor power cables
= Axis Mumber Settings

= SSCMET II/H Connection

= Power-on of the system

= Power-on of servo amplifier

-




ki MELSEC iQ-R Series Simple Motion Module

»m Mounting

Mount modules. Perform the following procedures for mounting modules.

(1)Connecting the CPU module internal battery
Install the battery in the CPU module.
(Refer to Section 1.3.1.)

(2)Inserting an extended SRAM cassette and a SD memory card
Since the example system does not use an extended SRAM cassette
and a SD memory card, the insertion/removal procedures are omitted
in this document.

Refer to MELSEC iQ-R CPU Module User's Manual (Startup) for course.

(3)Installing a module
Install each module to the main base unit.
(Refer to Section 1.3.2.)
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>m Connecting the CPU module internal battery i @ w s

The CPU modaule allows an internal battery to be connected as to ensure data retention in the event the main power
supply is disconnected. When shipping, the internal battery is not connected as to conserve the battery power.

Therefore, before using the CPU module, it is recommended that the internal battery is connected to the CPU
module.

Please refer to the animation below showing the relevant steps of installation:

. Open the battery compartment
cover located at the bottom of the

CPU module

. Remove the cover and connect the
battery connector to the socket
located inside the cover

End of animation. ‘
Please click (f) to proceed to the

next page.

. Reattach the cover to the CPU
housing and close the battery

To view again, click on the "Replay”
compartment cover

button.
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@EFI 1nstallation of Modules ) 000

The modules within the MELSEC iQ-R Series are installed onto the base unit as shown below.

. Align the bottom of the module
with the recess locate on the base

unit
. Press onto the base unit bus

connector until the top catch
engages the module in place

End of animation.
Please click n to proceed to the

next page. ‘

To view again, click on the "Replay”

. Tighten the module fixing bolt to

button. provide a sturdy installation on
the base unit
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>“ Wiring and Cable Connection ) [« ] v Joc

This section explains the wiring and cable connection example for the Simple Motion module and servo amplifiers.
The system in this course uses the cables for MR-J4-10B.

If the capacity of the servo amplifier is different, refer to SERVO AMPLIFIER INSTRUCTION MANUAL for each model.

m Wiring for power supply module 3

The following shows an example when a power wire and a grounding wire are connected to the power supply module.
At wiring, open the terminal cover at the front of the power supply module and wire cables.
Connect an isolation transformer when noise often enters in the power supply system.

Power supply module: Inside the terminal covePower supply module

Molded-case
circuit
breaker
(MCCB)

CP

—

Molded-case
circuit
breaker
(MCCB)

Magnetic Item Applicable wire size Tightening torque
contactor

(MC) Power wire 0.75 to 2mm? (AWG18 to AWG14) 1.02 to 1.38N-m

Grounding wire 0.75 to 2mm? (AWG18 to AWG14) 1.02 to 1.38N+m




> :
m Wiring for Servo Amplifier Power Supply and Servo Motor Power Cables

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

5

-
,A'---

Molded-case
circuit

' v-;-c‘ breaker

(MCCB)
CP
—

—

Molded-case
circuit
breaker
(MCCB)

2 Magnetic
contactor

(MQ)

Item

Control circuit
power supply
(L11,L21)

Applicable wire size

1.25mm? to 2mm?

(AWG16 to 14)

Tightening torque

Main circuit
power supply
(L1, L2, 13)

2mm? (AWG14)

Grounding
wire

1.25mm? (AWG16)

Servo motor power cable

=

HG-KR13

- Encoder cable

MR-J4-10B

e 000
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Set a control axis number to the servo amplifier.
A control axis number is assigned to each servo amplifier to identify control axes. Up to 16 axis numbers can be set

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

Select the control axis number of the servo amplifier with the axis selection rotary switch (SW1). Refer to the
following table for the relation between each setting value of the axis selection rotary switch and axis number.
Turn "off (down)" all auxiliary axis number setting switches (SW2).

Axis selection
rotary switch (SW1) ROTIMSS

€7 SSCNETIIH Axis selection Control axis
rotary switch (SW1) number

Auxiliary axis number |
setting switch (SW2) MR-J4-108

HG-KR13




Connect the servo amplifier with a controller.
The MR-J4-B servo amplifier has an SSCNET II/H interface.
Using the optical communication method, SSCNET III/H achieves high noise tolerance and high-speed ,
full-duplex communication.
Use a dedicated cable to connect the servo amplifier with the controller. The cable with connectors allows
easy connection and disconnection.
The following figure shows a 2-axis system as an example.
Servo system

controller MR-J4-10B MR-J4-10B
RD77MS4

M How to connect

Note the following points when using SSCNET III cables.

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

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

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

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




»m Power-on of the Programmable Controller ) L) R

Check that the wiring of the PLC power supply module is correct and the PLC CPU module is in the STOP
status. After that, power on the PLC.

CPU module operation status LED status after power-ON

Power supply module: CPU module: _
LED (green light) turns ON READY LED (green light) turns ON.

ROACPU

READY
ERROR
PROGRAM RUN
USER

BATTERY _
CARD READY
CARD ACCESS
FUNCTION

o}

gl

> -

When parameters and programs
are not written to the CPU

module, the ERROR LED (red
Check that the CPU o lovaaoi

at light) of the PLC CPU flickers, but
module is in the STOP j no immediate error is occurring.
status.

After writing parameters and
programs and turning the power
OFF to ON, the ERROR LED will
be OFF.

anu
use +<-




»m Power-on of Servo Amplifier

Turn on the control circuit power supply and the main circuit power supply of the servo amplifier.

"AA" (Initializing standby) or "Ab" (Initializing) is displayed in the display of the servo amplifier.

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

Power on the

"AA" or "Ab" is displayed
servo amplifier.

in the display.

When parameters are not written
to the Simple Motion module,
the LED displays "AA" or "Ab",
but no immediate error is
occurring.




Cp

b))

O Ty

B o O e
Summary of This Chapter

In this chapter, you have learned:

System Configuration
Startup Procedure
Mounting

Wiring and Cable Connection

Important points

System Configuration Configure a system using MELSEC iQ-R series PLCs including a Simple Motion
module and MELSERVO J4 series servo amplifiers and servo motors.

Startup Procedure After a buttery is installed to the PLC CPU, mount each module on the base unit.
After wiring of the power supply module, wiring of the power supplies of the servo
amplifiers and the power cables of the servo motors, setting of axis numbers, and
connecting to SSCMNET are completed, turn on the power supplies of the PLC and the
servo amplifiers.

Mounting Install the battery to the CPU module, insert an extended SRAM cassette and an 5D
memory card, and mount modules.

Wiring and Cable Connection Wire the power supply module, wire the power supplies of servo amplifiers and the
power cables of servo motors, set the control axis numbers of servo amplifiers, and
connect to SSCNETII/H.

After all the wiring and cable connection operations are completed, power on the

PLC and the servo amplifiers to check that these module have been properly
connected.




m Positioning Control Startup

Positioning control startup is performed in chapter 2.

m Creating a New Project

Use MELSOFT GX Works3 to create a project and sequence program.
The contents in this course require MELSOFT GX Works3 of version 1.011M or later.

How to check the version of MELSOFT GX Works3
Start MELSOFT GX Works3, and select [Help] - [Version Information].




} Creating a New Project

Start MELSOFT GX Works3, and create a new project.
Select [Project] - [New] in the menu, set the items as follows, and click [OK].

Item

Series

Setting
RCPU

[-ﬁncpu
s

Model

RO4 (specify the CPU to be used)

Program language

Ladder

| 4] Ladder

The window asking about module label addition appears. Click [Yes).

5

-
MELSOFT GX Works3

e Do you want to add the module label of the following installed
p modules?
B [Module Name] RO4CPLU
[Start /0 Mo.] 3E00

Able to add module labels from [Module] window of
element selection.

|| Do Not Show this Dialog Again
This setting can be changed in the Options dialog.

—




m Connectmg the PLC CPU to a Personal Computer 3 000

Confirm the connection between a personal computer and the PLC CPU.
Connect the PLC CPU module to a personal computer with a USB cable. Select [Online] - [Specify Connection

Destination] in the menu to display the [Specify Connection Destination Connection] window, and select [CPU
Module Direct Coupled Setting]. Select [USB] as the method of connecting with the CPU module.

Specfy Connection Destnation Connection

J

_ZI-ec Q=

r
CPU Module Direct Coupled Setting

Please select the drect connection method with CPU module

Current setting content will be lost when new tems are selected, Are you
sure you want to contnue?
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@ X% nitializing the PLC CPU Module ) ooc
Initialize a memory of the PLC CPU.

Select [Online] - [CPU Memory Operation] in the menu, and click [Initialization] in the Memory Management
window.

rMenayMunqemem [

B Memor Yy emere

‘ CPU Built—in Memory )

Device/Label
Fie Storage Area

MELSOFT GX Works3

Itaige the selected memonry

Are yOu W you want 0 continge’

Each memory will be o 2 Lot 84 1ollowang after mituadization
Program Memory/Data Memory: Detete ol the folders Tiles

" Evecute the m@ahstion and delete t™he event hastory when the
evert

MELSOFT GX Works3

hestory fde exnts n the indiaboed target destinaton
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Creating a Module Configuration

Create a module configuration diagram and fix the parameter.

Double-click [Module Configuration] in the Navigation tree to open the module configuration diagram.
Select the main base unit, CPU module, I/O module, and Simple Motion module to be used from the POU list,
and drag and drop them into the configuration diagram.

Eiement Selection

NI
T
Dep@y Targel
Output
Es mor2
Be RveonTS?
Drag & drop E el
Es mvareT1®

Be RYQPTIP 64 pointsiSou
vo

Anslog ingut

After creating the module configuration diagram,
select [Edit] - [Parameter] - [Fix] from the menu. MELSOFT GX Works3
The window asking about module label addition '
appears for the selected modules. Click [Yes].

Fix the parameter,
z ! ) Are you sure you want to continue?

[Caution]
(1) When delete the another PLC CPU module,

multiple CPU refresh setting will be deleted.
(2) Interhink transmission setting will be deleted at the following
condtions.

- When delete the module which can use interfink transmission
setting

- When change start VO No. of the module

which can use interlink transmission setting
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Sequ

ence Program Creation

Create a sequence program.

m New Sequence Programs Creation

The use of label and function block (FB) removes the need to remember devices when programming.
For the sequence program example used in this course, refer to the following link.

Sequence program for positioning control <PDF>

rﬂ"l'r{i'!.! Wil O Pl Of ] s0udops R0 TS g ] gud o | Progice :F‘:’_: L] [ Mapd Qb | iR |
e (o Pmdhepece Comwert Ve Onine Detg Diegoses  Tod  Wndew Mg
Sl-1. 1 » JEL e U SrPRARFR LR O S QLB Eaq o
2002 AR TR e,
HaRBEWW y FRITHARETT b= B eI ik
B <) oo (PG (L] (Reas

Lo E] i kS &




@& Viuttiple Comments Display Setting

) ood

Check the "Enable Multiple Comments Display" box and "Target" boxes for each language to switch the language

for comments in sequence programs.

Select [View] - [Multiple Comments Display Setting] in the menu to open the setting screen.

view Online Debwsg Diagnostics Tool Window |

Color and Font...

Docking Window(K) »
Zoom(Z) '
Switch Display Language...

l Multiple Comments Display Setting... —
- TH+Fs

Statement Display Ctri+F7
Note Display Ctri+F8
Display Lines of Monitored Current Value(W)...
Display Format for Device Comment(Q)...

Change Display Format of Device/Label Name  »

Ctri+Alt+F&

Open Label Setting of Selected Element{H)
Open Program Body of Selected Element
Open Label

e LOOHT ILITDE B

=LTUCLENT P

Multiple Comments Display Setting

==

[¥] Enable Multiple Gomments Display

Mu_| Tareet

Available

Comment Title

Comment

Comment2

Commentd

Commentd

i =

O||«|S|p(C|E O E

TS




»m Registration of Global Labels

Labels are variable elements that allow you to put arbitrary names or data types to programs, etc. The use of
labels allows you to create a program without worries about devices and buffer memory, enabling a different
model/product to be used with the same program.

Select [Label] - [Global] in the menu to display the screen for registering global labels.

For registered contents, refer to the following PDF file.

Global label setting examples <PDF>

Glotal [Global Label Settng ]
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m Element Selection Window

Display the Element Selection window.
Select [View] - [Docking Window] - [Element Selection] in the menu to display the Element Selection window.
Select [Module] tab in the Element Selection window, and Module Label and Module FB are displayed.

ves Onime Dotng Ougetics  Took  Weoes el

SR ORLBaq

K ETITEE

-, m Lot

Find POU ”“'.?

Element Selection

b g X gk

» i sctdl
L Derrwet Selecnon

]
Cammare Daglary ol
Alatervert Caagiay Cutet? =
Nate Capimy Curtetn
Cragany Lires of MunBored Curvest Vi o)

Coaginy Farmat hor Covice Cormmemt () -
Change Dughey Format of Devon Label e«
Ouerre ' 9
Ouagary Cwvee Cteaefs 3
Text Tow .
Come Latel Setting of Setactnd Crwent(M) .
g Brongriem Body of Satwcied Terrant .
Cper Late! Settng .

>

Poges

e Sapacs

Pt Rt (V)

Crose Rafererve |

Crees Retgrares

Cwven Lot

Davicn Agmyrrart Cortymator

Ingut e Carfigaston Detaied ormeton
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ade Mt L0 e Relnted drwe

-

eyt

e 3
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Ireeiigart Farctom Moo Montor(l)

(FTVARW I 8 15
Display Target: | Al

| SEQUENCE INSTRUCTIONS

Contact Instructions
Association Instructions

Output instructions

Shift Instructions
‘Master Control Instructions

Termination instructions

Stop Instruction
vlqnored Instructions

BASIC INSTRUCTIONS

Comparison Operation instructions

‘Arithmetic Operation instructions

Data transfer instructions

Logical Operation Instructions
Data shift instructions

Bit processing instructions

Data Conversion Instructions
APPLICATION INSTRUCTIONS

Program Branch instructions

Program execution control Instructions

& Module Label
i Module F8




fm Sequence Program Creation with Module Labels ) 0o

Create a sequence program using module labels.
Drag and drop the module label to be used from the Element Selection window, change it to an arbitrary contact
or coil, and convert it.

(2) Drag & drop the )
module label.

(5) Click [OK] to create a

RO77_JbPLC P | QK | R it
Clrcuit.

1IA

(4) Change the contact to an ]

arbitrary contact or coil.

1 | 1z |

EME—

(1) Select a label from
the module label list.

_Ready . o
. . 6) Select [Convert] - [Convert] in the
menu and convert it.




>m Sequence Program Creation with Module FB

Create a sequence program using module FBs.

= | 5 -

3 - [Prosgies [PRIG] [LD] (Resd Ordy | BE4Sen
-0 N

On the next page, operate the actual screen and create a sequence program using module FBs.

.—’ WELGCET G Worim 3 C-EUsersi 03] sDeinod ST T TGS _sempial | e
- Promect ot e Becesoe  [oruer?  ges  Jrire Jegug [egrostco [oo Wedos g

NBAS » - EDTes ES AR R ISI QAT ages -, R 00V -

g TOAEESE Y T .

e = FE: LA LB SERA R YERAAT S EX2L T[T

=
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m Sequence Program Creation with Module FB

ﬁ MELSOFT GX Works3 C:¥Users¥PC0612%¥Deskiop¥RD77MS4_sample2_1.gx3 - [ProgPou [PRG] [LD] 8845tep]

! Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help

DPAS| e XBDes RRE SaARARINE A% 560w QA
2 OV b R B 2 e | B e
HHERR R R L AL BABR B AW LS @ SE2ERIEA 2R

MECE S R RN [ M+RD77_StartPositioning_...

(Find POU)
| 68| L e a0 X |
T = Module Label

hASE , JE0D:RO4CPU

B o o
= |, 0000:RD77MS4

Exe Exe Foziti

cuti cutif oning = . RD77_1

an an Start & RD77_1
o) stat Cpe -

b=fens % ulo

hASE F—
DU o e o | . Input/Output signe

; Parameter
Foziti
rral aning
oo Start
rmpl (4
b=t---
hAST

. |:|_|:|"' .

, Axis monitor data

Err Positi | The sequence program creation using

ar ohing
o =rr¢ |MOdule FBs is completed.

Click | # ) to proceed to the next screen.
E Output

| Host-192.168.3.250 882/884 Step




2.2.7 Saving a Project

Save a created project.
Select [Project]-[Save as] in the menu, and click [Save] after entering the file name.

Hﬂ,ﬂaﬂu:emmt. EE&\I‘E&S

Savein: L MELSECiQ-R - QF @3

MName Date modified

-

- Mo items match your search,
Recent Places

Desktop

Intefligent Function Module(F)
Open Other Format Fike e
.-'|_-m-|
Library Operation Libraries

Security{U)

Foge Setup... c
Print Preview... -

PrAL... =Y
Recent Projects(i) % 4 Tl

Start GX Works?
Ext(Q) File pame: RD77MS4_sample

Save as type: GX Works3 Project (".gx3)

Title(A):

Other Format:
| Save as a Workspace Format Project |

i . | Please change the windows with this button to use workspace format project.
W' (MELSOFT Navigator supports this format.)




>m Writing to the Programmable Controller

Write the set parameters and created program into the PLC.

Select [Online] - [Write to PLC] in the menu to display the Online Data Operation window.

Select System Parameter/CPU Parameter, Module Parameter, and program files and click [Execute] to start
writing to the PLC.

Click [Close] to complete the writing to the Programmable Controller.

Trire Detag  Dagrostics  Togl | Wing Onling Data Oparstion

Qispley  Setting  Related Fynctions

TR T e W e B O e

Paameter + Pragress{f) Sabect 4l L
DparyClose M) Deselect AI(K) # CPU Buil-in Memory B S0 Memery Gard | Inieliaer Funcion Module

Moduln Nase,/Dats Hase +« B & oew Tite Last Chargn
B DTS sampled ) (]

W Paramatar
? Svalem Paramsier AP Paameter 0012500 EIEEE Med Caloulation
33 Moduls Parameter 0012700 1R IAE  Med Caloulation
B Simole Motion Module Sattre 0000 AT 1R Med Caleulakion
. Memory Card Parameder 0S50 11 A8EY Med Caleulation
Ar Bemols Pagovewd 009200 1A8EY  Med Caleulation

W Gbobal Labal
§P sl Label Seiting A2 IRI00Y  Med Caleulation

WY Glabal Labal Initial Value
"T L BLINE MNWAN22T 1680 Med Caloulation

W Loeal Labsl Initial Value

| Display Mamory Capacity =
Mlmary Clapatily
| S Galoulatin

Pragram Memory

Legand [iats Memory

W U

. Yereazed [svice/Label Memory (File Siorags Areal

- [Discreased
. B or Loss S0 Memory Card
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Double click [Simple Motion Module Setting] in the menu of MELSOFT GX Works3 to open the Simple Motion
Module Setting Function window.

Promr M Yws Qrive  fedew g
L ol |
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System Settings

Configure the system setting.

rd BEELSOFT Sempie Mobor Modue Seftrg Funchon - SeryaBT 0611 FlecktopRD 7 THGL cenpaal 1 .geld - [0DD0D F
fropct [t jew Qriee Ioch  Piedow tep
ST T @,

(1) Double-click.

.

) ood

Amplifier Setting[Axis

(3) Set the details of servo amplifiers.

=

Servo Amplifier Information '

Servo Amplifier Series | MR-34(1)-8 (RJ)

Amplifier Operation Mode |standard

(2) Set the servo amplifiers according to the machine.(Double-click)

Servo Amplifier

rd WELEOFT Sevgie MoDon Matule Senng Funibon CeUsenvpC 0611 WDesktapWRDTTMSS_ampled_1.gad - [D00C:R
Bupc: §on Yew Oniec Took  Wndow g
D Juad inRRR#,

Sl (OO0 RO T MSA]] -5 ystem

anous Encoder Input

,] Only MR.-J4-8-R.] which is compatible with
scale measurement mode can be used.

MR Configurator 2 parameter setting screen
is started and servo parameter can be set,




m Parameter Setti ngs

Set parameters.

On the next page, operate the actual screen and set parameters.

J ML SOFT Srpe Mobon Modue Ssthrg Funchon C-EUeersEPT 0831 Destop@R D TTHES_sample? [ gud - [000C-RD TG |- Farameter|
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L) MELSEC iQ-R Series Simple Motion Module

) ood

Parameter Settings

j MELSOFT Simple Motion Module Setting Function C:¥Users¥PC0612%¥Deskiop¥RD77MS4_sample2_1.gx3 - [0000:RD77MS4[]-Parame... [ — | =) |_ﬂh]

! Project Edit View Online Window Help - T X
: 36 B (75 s A | 100% oo (mams .

Display Filter [Display all

T] [Cumpute Basic Parameters 1]

[Ff 2 & 2
= i 0000:RD77MS4
= [ System Setting
11| System Configuration
’ Mark Detection
s Parameter

Item Axis #1
= Common Parameter The parameter does not r...
Pr.82:Forced stop validfinvalid selection 1:Invalid

Pr.24:Manual pulse generator fIncremental Sync, ENC 0:4-phaseB-phase Mode (4
input selection Multiply)

Pr.89:Manual pulse generator fIncremental Sync, ENC 1:Voltage Qutput/Open
input type selection Collector Type

Pr.96:0peration cyde setting FFFFh:Automatic Setting
Pr.97:55CNET Setting 1:SSCMET IIIH
Pr.150:Input terminal logic selection Set the logic of external in...

Pr.151:Manual pulse generator/Incremental Sync, EMNC
input logic selection

# Servo Parameter
e §% Positioning Data
i % Block Start Data
[ +] @ Synchronous Control Param
g B Cam Data Pr.152:Control axis number upper limit a
Simple Motion Monitor Pr.153:External input signal O5C file setting Set digital filter for each i...

° =l Basic parameters 1
2 [ Servo Amplifier Operation Pr. 1:Unik setting 0:mm
W Digital Oscilloscope 4194304 pulse
Pr.3:Movement amount per rotation 5000.0 pm
Pr.4:Unit magnification 1:x1 Times
Pr.7:Bias speed at start Q.00 mmjmin

0:Megative Logic

Pr.2:Mo. of pulses per rotation

=] Basic parameters 2
Pr.8:5Speed limit value
Pr.9:Acceleration time 0
Pr.10:Deceleration time 0

= Detailed parameters 1
Pr.11:Backlash compensation amount

Set according to the mach...
2000.00 mm;min

1000 ms

iooms | Setting parameters is completed.

Click | # . to proceed to the next screen.

Heost-192.168.3.250




>m Servo Parameter Settings (Basic)

Set the items in Basic of Servo Parameter.
2] MELSOFT Simple Mction Module Sexting Function C:¥Users¥5C 0831¥Deskiop¥RD7IMSS_somple2_1.9x3 - [0000:RD77!

i Project Edit Veew Ovline Window Help

e - L l=oo IR

M@ 00CD:RDTFMSHJ-SEnvo pu. X

Eﬂl Axisl I ] Read E]Set‘fo Defauit hv?ally {h P
(B4 Cpen [ Save 4s
[ Dg2rotion me -

1‘1 i i Roleton drection| "POL)
Brk Dexection [ ' = Rolaton Grectin sdeclicn
CCAY . dunrg Sad. pis, nput, OW o duing new. o, inoat = |

Extenzivn
Alanm set
Tough dr
Drive rect
Comporant .| || | P —————TR
2ositior contr Disabied (The *orce 3462 input BV 1 anc EM2 2re rot ysed)
Torgue conbre
- Servo edjustr

Foread smp(MACP L)
Servo forzed stop sclecton

s forced LML

When setting the items in Basic of Servo Parameter, pay attention to the following parameters.

Parameter item Function Explanation Initial values Setting for the Sample

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 rotation | CCW for forward rotation
command, CW for reverse | command, CW for reverse
command command

Rotation direction
selection

Counter-clockwise Clockwise
(ccw) (W)
Set the rotation direction considering the machine
specnf' ications. In the sample sys‘tem, the servo motor in each




liJ MELSEC iQ-R
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»m Servo Parameter Settings (Basic)

When setting the items in Basic of Servo Parameter, pay attention to the following parameters.

Parameter item

Rotation direction
selection

Function Explanation

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 (COW) or
clockwise (CW) as seen from the load side (side attached to
the machine).

Counter-clockwise Clockwise
(CCwW) (CW)
Set the rotation direction considering the machine
specifications. In the sample system, the serve motor in each

axis is set to rotate in the counter-clockwise direction (COW)
for the forward rotation command.

Initial values

CCW for forward rotation
command, CW for reverse
command

Setting for the Sample
System

COW for forward rotation
command, OW for reverse
command

Servo forced stop
selection

Turn this option ON to enable use of the forced stop input
(EM2 or EM1) signal.

The initial value is set to [Enabled] for safety reasons. In the
sample system, the servo forced stop signal is not used. Thus,
set this option to [Disabled).

Enabled
(Either forced stop input
EMZ or EM1 is used.)

Disabled
(Meither forced stop input
EMZ2 nor EM1 is used.)




Servo Parameter Settings (Component Parts)

Set Component parts of Servo Parameter.

5
2] MELSOFT Simple Moton Module Setting Function C:¥Users¥PC 0631¥Desktop¥RD7 7MS4_sample2_1.gx3 - [0000:RD7 7MS4(]-Servo parameter]
i Project Edit View Online Window Help

136 0 T 100
Navigation

B §: 0000:RD77MS4

m ™ System Setting

m Configuration

. - Mark Detection
& Parameter

Parameter item

Absolute position
detection
system/Incremental
system selection

oo ingsse |

v e]Read W Set To Default 8 verify 07 Parameter Coo

1@ Axis1

: B Open [™Save As

| () 53 Function displz
$ > |
- Operaticn mo|
& Common
Basic
- Extension

Regenerative option{* *RECG)
Regeneratve option s2tting
|Begen. option s not used

]

Extension
Alarm set!
Tough drit

Companent pifs

Brake output(MBR )

| Uses decyomagnetic brae interlock (MER)
Electromagnetx brake sequence cutput
0 ' ms (0-1000)

fBattery(*aBS, T*COPS)
Absolute pog, detection systam sel,

i~ Position contr
- Torgue contre]

~— SEfVD motor

¢ Servo adjustn | [sabled (Used in ncremental system)

Encoder cable(**CCP1)

Basic

Hmems.mmnonad.

Encoder cable communication method sel.

Extension

B lz-phase must be passad

Lo o

L

Filter 2

Function Explanation

Select Used in incremental system or Used in ABS pos.
detect system.

Setting for the Sample
System

Disabled

Initial values

Disabled

(Used in incremental
system)

(Used in incremental
system)

home position setting
condition select

When "Z-phase must not be passed” is selected, the
home position return can be executed without waiting
for the motor to rotate one time or more.

Z-phase must be Z-phase must not be

passed passed




>m Positioning Data Setting

Set positioning data based on the operation pattern of the system used in this course.

Sample system details <PDF>

On the next page, operate the actual screen and configure the positioning data setting.

a MELSOFT Smple Mobion Module Setting Functon C SUsers¥PC 0031 ¥DesktopSRDTTMSA_sample2_L gx3 - [0000:RD77MSA[|-Axs #1 Postioning Dats) L= 88 n
[ Eget G0 yew Qriee Db ndee  pee -.x

% e Auod ARARES
. # S000RDTTMSA - hms oL ., x

Dy Pl gty M e Cotn heting Asmstvt CMe Senvstion | Aygmeans Conwand fpeed Cax. | Areans B Avr Gk

1 Wcose O sgred Jotepomtor iweed
L treng Seugaton retod

Qi e B wimyg vehe v e g SR T weting v

0 1000 s 2000wt 0w [ of Meode N ugrel ... san erto ""m;“" of Sverpoaten wes... |

| | g ckbem Mcessess | Comwerdwwed Dl rw | N<ocs

. AL e 1 Segrees

e s Lol T ok of T e netinng ks
Do . q of Wcode ON sgrel ;,',‘f,._,'.'.,?‘_w_' of mepokabon soer ||




L, MELSEC iQ-R Series Simple Motion Modul

»m Pusitinning Data Setting

j MELSOFT Simple Motion Module Setting Function C:¥Users¥PC0612¥Desktop¥RD77MS4_sample2_1.gx3 - [0000:RD77MS4[]-Axis #1... [ = | = éj

! Project Edit View Online Tools Window Help - T X
: 86 B (7 ey o | 100% oo (mams .

Project
(3 & 2]
_ R ——— . Axis to be Acceleration | Deceleration
.j 0000:RD77MS i i i

= §i ;’_ 0:RD77MS4 . . |Operation pattern Control method interpolated time No. time Mo.
= System Setfing 1:CONT 01h:ABS Linear 1 0:1000 0:1000 1000000 pm

vt System Configuration «Pogitioning Comment =

“ Mark Detection 01h:ABS Linear 1 0: 1000 0:1000 0.0 um

<Positioning Comment >

Display Filter [Display All *] [ Data Setting Assistant ] [ Offiine Simulation ] [.ﬁ.utomaﬁc Command Sf

Positioning address

* Parameter
¥ Servo Parameter «Paositioning Comment
= §% Positioning Data

«Paositioning Comment
£ Axis #2 Positioning Data
£ Axis #3 Positioning Data
£ Axis #4 Positioning Data <Positioning Comment:

i §% Block Start Data
[ +] @ Synchronous Control Parameter

<Positioning Comment:

<Positioning Comment:

B BT Cam Data <Positioning Comment:
‘s Simple Motion Monitor
Servo Amplifier Operation <Positioning Comment>

Jigital Oscilloscope A
Ll B LI e <Positioning Comment

Drsitinmina Crmmant = Setting positioning data is completed.

Click | & | to proceed to the next screen.

Host-192.168.3.250




@XM Writing to the Simple Motion Module

Write the set parameters and positioning data into the Simple Motion module.

Before writing them, save the project. (Refer to Section 2.2.7.)

1) Select [Online] - [Write to PLC] in the menu to display the Online Data Operation window.

2) Select Simple Motion Module Setting.

3) Click [Execute] to start writing the selected items to the Simple Motion module.

4) Click [Close] after completion of the writing.

Orline Debug  Disgnostics  Tool  Windk
Spaclly 1) ) Destination. ..

Online Data Oparation

Display  Setting Related Fynctions

l. Write to PLE... H n "m'"ﬂ!;n-“i“|mw'”|='-m“

e — [ aramater s rograni®) | [ Seincta | “re
& CPLI Built=in Memary [ S0 Mamary Card l Irilelligant Function Mockila

Saluty PLC Oparation,., [ openyClose AT | | Desebect AlIGKD |

CPU Memary Operation., Mockile Mama/Tiats Hama * B .j' Datail Tl Lagt Charde Size [Eylal
Delte LG Dwts.. My ADTIMES sampbe? | [l
e M Paramnier (|
Set Clock.. P Svstem Parameter/OPU Parameter ] 2} 010 11 Mol Calewlslon
Maniton() i Mockila Paramater O 2011850 1 TREE Mot Calculation
watch(T) il Simple Mation Module Setting:0000 E Dedail 04/11419 182744 Mot Caleulation
B temory Card Paramater A0 118820 Mot Caleulation
wn Famote Passward W07 118622 Mt Caleulston
2 Glubal Labw
£ Gikbal Label Sefting 2014412422 163603 Mot Calculation
1 Global Label Initial Value
& GLBuNF 2014412422 163609 Mot Calculstion
5 Local Label Iniilal Valus

The confirmation message window for flash ROM
overwriting appears. Click [Yes].
v . T
Legerd Diats Memory
[ MELSOFT G works3 -

Device Label Memory (File Storage Arsal

Crverwnite contents of Mask ROM. Are you sure you wart o |
coninug? S0 Memary Card

4) |
pL ] ‘




»m Operation Check

Check the operation of the system in this course.

The sequence program used in this course is an example using RO4CPU and RD77MS4.

When another different module is used, the signal assignment differs.

Refer to MELSEC iQ-R Simple Motion Module User's Manual (Application) for details of each signal.




) JOG Operation

Check the operation with the JOG operation.

On the next page, operate the actual screen and check the operation with the JOG operation.




L, MELSEC iQ-R Series Simple Motion Modul

»m JOG Operation

. MELSOFT Simple Mation Module Setting Function C:¥Users¥PC0612¥Desktop¥RD77MS4_sample2_1.gx3 - [0000:RD77MS4[]-Servo p... [ =N éj

! Project Edit WView Online Window Help
i 36 B [ b /| 100% o ARmm -

|@ Axisl v| «]Read [E Set To Default J;Verify [ Parameter Copy

: % Open [™sSave As

o Gt == Function displz =
System Configuration - Operation mo
i it - &- Common Rotation direction(*POL) Encoder output pulse (*EMNRS, *EMNR, *
Mark Detec . Basic — Rotation direction selection Encoder output pulse phase
Parameter - Extension [CW dir. during fwd. pls. input, CCW dir. during rev. pls. input "] [Advance A-phase 90°by CCW [
Servo Parameter

4
- - Extension
o

b
bjE =

*
L

Paositioning Data Forced stop(*A0P1) Mumber of encoder output pulse

Block Start Data Alarr‘I; SdEF Servo forced stop selection |
- Synchronous Control Pariee TD.UEI " [Eﬂabled {Use forced stop input EM1 or EM2)
e - Dirive rect

- Component pi =

[ | b Zero speed(Z5F)

Servo Parameter Help

ROTATION DIRECTION/MOVING DIRECTION

Select the rotation direction/moving direction of the command input pulse.

The JOG operation check is completed.

Click | » ,to proceed to the next screen.

Link list

Host-192.168.3.250




m Home Position Return

Perform the home position return.
Perform the data set type home position return in this course.

On the next page, operate the actual screen and perform the home position return.




m Home Position Return ) Ww o

ﬁ 0000:RD77MS4[] - Axis Monitor

L IIII@EL"’cxlfiﬁl'ﬁ-ﬁ_

Axis Monitor Monitor Type: | Axis(Output Axis) »| FontSize: [gpt v | [} SelectMo | Module Information List

Axis #1 @ |PLC READY(Y0D)
Md.47:Positioning data being @ |READY(XD)
executed : Control method

@ |Synchronization f
Md.47:Positioning data being _ Sy 29(X1)
executed : Acceleration time Mo. |~ @ |All axes servo ON(Y1)
Md.47:Positioning dai;l be_ing ] Md. 108:Servo status 1 : READY ON
executed : Deceleration time Mo. | s Mo - 2 | 3 | r |
Md.47:Positioning data being
_executed : Axis to be Md. 108:Servo status 1 : Servo OM
LI axisno. Jlill 2 [3 4]
Md.47:Positioning data being B
executed : M-code \Md. 50:Forced stop input{U0¥G4231)
Md.102:Deviation counter 0 pulse BLSY
Md.103:Motor rotation speed 0.00 rfrmin |Am‘s No. | 1 | 2 |3 |4 |
Md.104:Motor current value 0.0 %

Md.108:Servo status 1 @ Servo
alarm

Md.108:5ervo status 1 @ Servo
warning
Md.114:Servo alarm (AxisNo. [1]2[3 4]

Md.30:External input signal : Md.31: Status: HPR request flag turns OFF. I test mode
IR S TR R Md31: Statue: HPR cumplate?lg&g turns ON. @ |Md. 1:In test mode flag(U0¥G4000) |

S Etana Bt Sl @ \Md.51:AMPess operation mode(U0¥G4232) |
Upper limit ﬂ]/ (& WA 133 Nnaratinn rucls suee fanlndcaray |

Md.31:5tatus : HPR request flag The home position return operation
Md.31:Status : HPR complete check is completed.

fiag ON
Click [ & , to proceed to the next screen.

Md. 31:5tatus : Error detection
AxisNo, |12 (3 |4

OFF

OFF Md. 31:5tatus : Axis warning detection

=
I [RIA A E A i s e —ine Hean ] IS AR ]




Check the operation with the positioning control.

On the next page, operate the actual screen and check the operation with the positioning control.




@&XER rositioning Control ) w lll =

3 0000:RD77MS4[] - Axis Monitor

q ll@f@‘o'”ﬁlﬂﬂ_
Axis Monitor Monitor Type: | Axis(Output Axis) | Fontsze: [spt  ~| | B Mo |1k TE$E—E

Axis #1 @ | —rH LT (v)

Md.47:Positioning data being @ (ST (x0)
executed : Control method @ |I§JEHFH?5' A1)

Md.47:Positioning data being . -
executed : Acceleration time Mo. | @ |8t —Honr)

Md.47:Positioning data being ; Md. 108 —R AT —RA1 LT 10N
executed : Deceleration time Mo. |~ |EEH§1'=;' - 5 |3 |4 |

Md.47:Positioning data being
executed : Axis to be Md. 1084 —F AT —422 1 H—HoN

interpolated @Es 123 4]

Md.47:Positioning data being

executed : M-code Md. 50: 552 {5 .k A (Uo¥G4231)
Md.102:Deviation counter 0 pulse BLSY

Md.103:Motor rotation speed 0.00 rfrmin
Md.104:Motor current value a-ns
Md.108:Servo status 1 : Servo Md.30: External input signal: Lower limit tums ON. Md.31:5tals - Brar detecion
alarm Md.30: External input signal: Upper limit tums ON. AxisNo. |12 |3 |4

Md.108:Servo status 1 : Servo Md.31: Status: HPR complete flag turns OFF. P Y By e —
wamning 3L :

Md.114:5ervo alarm \AxisNo. |1 |23 4]
Md.30:Extemnal input signal : @ |Md. L:In test mode flag(U0¥G4000) |

Lower limit @ [vd : : Lo |
Md.30:External input signal : Md. 51:AMP-ess operation made(J0¥G4232)

Upper limit (& w199 e atinn sudls suae BaalnuCaTIny |
Md.31:5tatus : HPR request fla
Md.31:5tatus : HPR complete

i Click [ & ) to proceed to the next screen.

AxisNo, |12 (3 |4

The positioning control operation check is completed.

III.-' A DE Rd i 1mm mmme e e O AR
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MELSEC iQ-R Se
Summary of This Chapter

In this chapter, you have learned:

Creating a New Project

Sequence Program Creation

Parameter Settings for Simple Motion Module

Operation Check

Important points

Creating a New Project

Sequence Program Creation

Parameter Settings for Simple Motion
Module

Operation Check

Use MELSOFT GX Works3 to create a project and sequence program.
The contents in this course require MELSOFT GX Works3 of version 1.011M or later.

The use of label and function block (FB) removes the need to remember devices
when programming.

Check the "Enable Multiple Comments Display" box and "Target” boxes for each
language to switch the language for comments in sequence programs.

Double-click [Simple Motion Module Setting] in the menu of MELSOFT GX Works3
to open the Simple Motion Module Setting Function window.

Double-clicking a device while pressing the SHIFT key changes the status of the
device from OFF to ON, and vice versa.




(S |

SYNCHRONOUS CONTROL STARTUP ) W

This chapter describes synchronous control, mainly about the synchronous control parameter, positioning data for
synchronous control, and operation check for synchronous control.

Axis 1 operation is the same as that described in Chapter 1.

Refer to Chapter 1 to 2 for details of the parameters and servo parameters.

For the operation pattern diagram and machine specifications, check the following PDF file.

b3

Sample system details (Synchronous control) <PDF>




System Configuration

The following shows the configuration of the sample system used in this chapter.

,.'.l-
/]

Molded-case
circuit
breaker
(MCCB)

cP

&

Molded-case
circuit
breaker
(MCCB)

Magnetic
contactor
(MQ)

MR-J4-10B

A s e

| [EEEEEREIEY ]S

Servo motor power cable

Encoder cable

featacyn

>

SSCNET I cable
(MR-J3BUS_M)

R61IP RO4CPU|RD77MS4 RY42NT2P RX42C4 USB cable

MELSOFT GX Works3

; Molded-case

circuit
breaker
(MCCB)

Magnetic MR-J4-108
contactor Ao

(MQ)

Servo motor power cable

Encoder cable




Molded-case
circuit

! breaker

e ® (MCCB)

,."Il-

CcP

&

Molded-case
circuit
breaker
(MCCB)

Magnetic
contactor
(MQ)

Servo motor power cable

¥
| V—

- Encoder cable

3
HG-KR13

SSCNET II cable
(MR-J3BUS_M)

Servo motor power cable

; Molded-case

circuit
breaker
(MCCB)

Magnetic
contactor

e (MQ)

Encoder cable

MELSOFT GX Works3




m Startup Procedure for Synchrunnus Control

The following shows the establishment procedure of a servo system with the MELSEC iQ-R series Simple Motion module.
This course explains module installation, wiring, and cable wiring following the establishment procedure.

(1) System Configuration Settings ssssessess Section 3.3.1

4

(2) Parameters and Servo Parameters Settings sssssssess Section 3.3.2

4

(3) Positioning Data Settings ssssssssss Section 3.3.3

4

(4) Synchronous Control Parameter Settings sesssssnes Section 3.3.4
= Synchronous parameter settings
= Input axis parameter settings
= Transition of synchronous control parameter window

(5) Cam Data Creation seessssses Saction 3.3.5
= Creating a new cam data
= Cam curve creation

4

(6) Writing to the Simple Motion Module ssssssssss Section 3.3.6




m Parameter Creation for Synchronous Control

Create parameters for synchronous control.

m System Configuration Settings

Configure a 2-axis system.
Add an axis in the System Configuration window.

p- a
o MELSOFT Simple Moben Moduls Satong Function C:eUsers¥PC 0S319DesitopsRDTIMES sampiel 1 g3 - (0000:F

‘smmmmwmm

fnow angmpe ® B

S #§ 0000:RD7/M5A[]-Systemy .. %

Amplifier Setting[Axis »2]

Servo Amplifier Information

Servo Ampifier Series

Ampifier Operation Mode

Use as Wiual Servo Amplfier
External Synchvonous Encoder Input

Iweid o Ordy MR- J48-R) which is compatbie with
scale measurement mode can be used.

RD77MS4

€7 SSCNETIII/H
[ S sovtim Limeen i s fwiee |

MR-J4-10B

|

MR-J4-10B

Axis selection
rotary switch (SW1)

Auxiliary axis number
setting switch (SW2) (Note)

(Note) Turn "off (down)" all
auxiliary axis number setting
switches (SW2).




L) MELSEC IQ-R Series Simple Motion Module

m Parameters and Servo Parameters Settings

Set parameters and servo parameters for axis 1 and axis 2.

) 000 |

The following shows the setting details of the electronic gear setting for the belt conveyor.

pe
Compute Basic Parameters 1 - Axs #1
(ret setsing, No. of pulses per rotation, movenent smount Der rofaton and unt magnficaton)
Mactwne Components Covveyor -
Unt Setang

Cuter dameter of Rall £R)

Reduction Ger Rato ML)

=
7 Calcdate reduction rato Dy teeth or dameters Seduction Rato Settng
Encocer Resokoon 904 pusefrey)

Setirg Range

Select the machne components, and enter the machine dats o automatcaly set the basc perameters 1

—

* \ Conpute Samc Parsmeters 1

Basc Parameters 1 | UV SetIng S
[ No. of Puises per Rotason 173565333 puse
| Movement Amount per Rotaton S4B 1w
vt Magrvficston Lox1 Times

As 2 result of calcuation, some envor ocors N e movement amount.
Applying the calculation result shove,

you mant 1o perform = sbout 6o bmj e eror for $he movement amount

Cick OX w refiect © $he basc parameters L

[Input]]
Item

Machine
Components

Description

Conveyor

Unit Setting

0:mm

Quter diameter of
Roll

50000.0 [pm]

Reduction Gear
Ratio (NL/NM)

Load side [NL]

1

Motor side
[NM]

1

Encoder resolution

4194304 [pulse/rev]

[Calculation Result]

Item
Unit Setting

Description

0O:mm

Number of Pulses
per Rotation

1729853333 pulse

Movement Amount
per Rotation

64784223 um

Unit Magnification

1: x1 times




»m Positioning Data Settings

Set Axis #2 Positioning Data.

2 MELSOFT Simple Motion Module Setting Function C:¥Users¥PC 053 1¥Desktop¥RD7TMS_sample2_1.gx3 - [0000:RD7TMS4]]-Axis 22 Positicning Data]

i Project Edit View Online Tools Window Help
P00 O [P e o 100 JiepQ immm

-8 X

Nawvigation o x ﬂ‘ .

MS4{]-Parameter -7 0000:RD7TMSA{]-System Co. e —— j}m;mr?ms.t[].mm

Displary Fifteg Despiary Al = [ Data Setong Assstant ! Cffine Smulaton Automasc Command Speed Cac.

Awtomabe Sub Arc Cal

Asig o be Accelerabon  Deceleraton

Oipeeraltion pattern Cantral methad n dated M . e Mo

m 02h:IMC Linear 1 = 0: 1000 0; 1000 1570795 um 0.0 m

& s P man Drata

- s Axis #2 Positioning Data

Pesitioning sddress Are address Command speed

2000.00 =v=y/mn

[Axis 2 positioning data]
Operation Control Axis to be Acceleration Deceleration Positioning Arc
pattern system interpolated time No. time No. address address

INC 157079.6
linear 1 LT

Mo.

Command

speed

Dwell
time

Mcode
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Synchrnnaus Control Parameter Setl:ings

Set parameters for axis 1 which synchronizes to the input axis (axis 2) feed current value in cam operation.

Set the servo input axis type for the main shaft.

R e i (Set "1: Feed current value " for axis 2)

Axis 1 synchronous

Set the axis 1 synchronous control parameter.
control

The configuration of output axes connected to the main
Synchronous control shaft is displayed.

image The configuration of input/output axes can be checked at a
glance.
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m Synchronous Parameter Settings

The following explains the settings that synchronize the axis 1 to the axis 2 feed current value.
Select [Axis #1 Synchronous Parameter] in the Navigation menu, and select [Main shaft (Main)] to display the
parameters of the main shaft.

Scvorous Cotry image

Change the following parameters. Use the default values for the synchronous parameters other than the following.
Item Description

Pr.400: Type 1: Servo input axis

Pr.400: Axis No. 2

Pr.438: Unit 0:mm

Main shaft Main input axis No.

Cam axis cycle unit setting .
Pr.438: Number of decimal places 0

Output axis Pr.439: Can axis length per cycle 157.0796 mm
Pr.441: Cam stroke amount 100000.0 pm
Pr.440: Cam No. 1




>m Input Axis Parameter Settings

The following explains the settings that synchronize the axis 1 to the axis 2 feed current value.
Select [Input Axis Parameter] in the Navigation menu to display the Input Axis Parameter window.

_d MELSOFT Simple Motion Module Setting Function C:¥Users¥PC D63 1¥Desktop¥RDTTMS4 _samplel_1.gx3 - .. =R E‘-‘d
| project Edit Yiew Qniine Jools Window Help -8x
X DT JIBOW inmAR @

MS4 |-Axis #1 Sy L% DOOO:RO7TTMEA]]-Input Ax... :-c_

Display Filteg Al Irput Axes B

[em [ [ Axis £1 &
Serve inpot axis

Fr. 300:58rva npul axs hype i — LiFead Current Value

l=tiing
O:Irvald

Pr.320:Axis Mo, of BErVD o
amphfier |

Pr. 329:Resolution of syndr o
encoder va CPLU

* : - Uit setting (Position)
 lrwast Aves | it Pr. 32 L:Unit Iipulse

ST ot s reremeted i
- Uit setting (Speed)

W Synchronous Parame
w5 : e Pr.32 1:Unit 08
Pr.32 1:Mumber of deomal places 0
Unat conwersion

Pr_322-Mumer ator
v o T——
-

Change the following parameters. Use the default values for the IfO axis parameters other than the following.

Description

Servo input axis Pr.300: Servo input axis type 1: Feed current value




m Transition of Synchronous Control Parameter Window

The following shows the synchronous parameter window transition.

[Synchronous parameter]

{

[ 8 MELSOFT Simple Motion Modue Settng Funton C-¥userssiC 3‘-‘1 (2) Click [Synchronous Control Image]

1 BT B e Qo e, Xee to open the image screen.

o LD HEME e

[

17 System Configurstion
. Moark Detaction
@ Parameter

(1) Select [Axis # 1 Synchronous Parameter] in the menu.
Then, the axis 1 synchronous parameter can be changed.

W 4 Doty
Muin shatt dutch
Mawn shaft chatch control setting
P W05 ON cont ol node

VP e mete e [Synchronous control image]

(3) Select the main shaft to open the input axis parameter.
Parameters related to the input axis (axis 2) can be set.
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»m Cam Data Creation

Create cam data.

On the next page, operate the actual screen and create cam data.

r
) MELSOFT Sorrigid Mot biuls Sang Functen O SRaaabl S8 slabtaph RO TTMEL ohgial 1 gad - [S000 RO FTerSa] 1-Cow Dars b 002 ||
Eropect [t ew  Onine  Wndos  peip

X0 Te JimoD inApRaR e,

S000: BT PS4 -Cam D

Ly i - EHORS Bade Caw Curea) b
Naien 1 | B -
i e T
O QOO B 00 OO0 [y
=
Comgary o gt gl Mgy lcatan
W ivshe =  pend =

Acogher Wiy = = S 0

B0 v Wewgen LN
w

/’J—H—\

L] QOO0
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Cam Data Creation

) ood

j MELSOFT Simple Motion Module Setting Function C:¥Users¥PC0612¥Desktop¥RD77MS4_sample2_1.gx3 - [0000:RD77MS4[]-Cam Da...[ = | (5] |_ﬂh]

! Project Edit View Online Window Help - T X
: 36 G (75 by A | 100% oo (mams .

= fi:j 0000:RD77MS4 celeration == [ Jerk == Width 100  %Height 100 v % | W/H 100%Screen |
i ™ System Setting
§> Parameter

§ Servo Parameter ]
1 §& Positioning Data \
i % Block Start Data

[ +] @ Synchronous Control Param
= B% Cam Data

8 Cam_Data_List 9000000 180.00000 270.00000 360.00000

J Mo.001 [degree]

i ;. Simple Motion Monitor
2 [ Servo Amplifier Operation | S | Fine-tune the cam curve by section

. Digital Oscilloscope i [degree] Stroke [3] Cam Curve
229,18320 100.0000000 Constant Speed

0.00000 0.0000000 [aiaeilr a0

Cam data creation is completed.

Click | #  to proceed to the next screen.

Host-192.168.3.250




»m Operation Check for Synchronous Control

Check the operation of synchronous control.

Save the project first. (Refer to Section 2.2.7.)

After saving the project, write the synchronous control parameters and cam data into the Simple Motion module.
(Refer to Section 2.3.6.)




Starting the Synchronous Control and Checking the Operation

Start the synchronous control and check the operation.

On the next page, operate the actual screen and start the synchronous control and check the operation.




m Starting the Synchronous Control and Checking the Operation

— 000

3 0000:RD77MS4[] - Axis Monitor

Axis Monitor

Monitor Type: [Ams(Dutmt Axis)

Axis #1

FAxis #2

Md.20:Feed current value

Md.21:Machine feed value

Md.23:Axis error Mao.

Md.24:4xis warning Mo.

Md.26:Axis operation status

Md.28:4xis feed speed

executed

Md.44:Positioning data No. being |

Md.47:Positioning data being
executed : Operation pattern

Md.47:Positioning data being
executed : Control method

0.0 pm
0.0 pm

Synchronous Control
0.00 mmy/rmin

Positioning Complete

157079.6 um
157079.6 um

Waiting
0.00 mimyf rmin

Positioning Complete

yr] AT Nactinnina da4s kaina

< Operation image>

= Il@%lﬂﬁlﬂ-ﬂ_
v] Font Size: E Module Information List

@ |PLC READY(Y0D)

@ |READY(X0)

@ |Sym:hrunizaﬁnn flag(x1)

@ |All axes servo ON(Y1)

Md. 108:Servo status 1 : READY ON

Md. 108:5ervo status 1 : Serva ON

\Md. 50:Forced stop input{U0¥G4231)
BUSY
laxisno. il 2 (3 4]
Md. 31:5tatus : Error detection
AxisNo, |12 (3 |4

Md. 31:5tatus : Axis warning detection
AxisNo, |12 |3 |4

@ |Md., 1:In test mode fAlag(U0%G4000)

@ \Md.51:AMPess operation mode(U0¥G4232)
& MA 139 Ninaratinn muds suar Szaflin¥oarIey |

Starting the synchronous control and
checking the operation are completed.

Click [ » , to proceed to the next screen.

I [RIA A DE A i s e mbinm Hean ] IS AR
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>m Operation Check with Digital Oscilloscope ) o0

Check the operation with a digital oscilloscope.

On the next page, operate the actual screen and check the operation with a digital oscilloscope.

b & ——
-

oy > AFO R

-
-
L
[ )}
]
)
)
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'y

m Operation Check with Digital Oscilloscope

‘-_'.ﬂ Digital Oscilloscope - C:¥Users¥PC0612%¥Desktop¥RD77MS4_sample2_1.gx3 - 0000:RD77MS4

! File Edit View Action Online Tools Help

oade oA

o o

Ax, 1-Md.407:Cam
Check that the waveform of the created cam data

ﬂ matches that of axis 1 feed current value in digital oscilloscope.

ByErel x|

Cam Ax_ 1 cycle current value
Cam Ax. Feed current value
mMotor speed
mMotor current value

CICNCRCRON0

-

& Seafe | AUTO v| =1

& Status STOP :.m'._.] }-’{j ‘

¥ Controual Mede Trigger Counts Finish Time

Checking the operation with a digital

| oscilloscope is completed.

Click | # ) to proceed to the next screen.

Simulation (1.1) MODE Digital OSC




Cp Se

b))

MELSEC iQ-R Se
Summary of This Chapter

In this chapter, you have learned:

System Configuration

Startup Procedure for Synchronous Control

Parameter Creation for Synchronous Control

Operation Check for Synchronous Control

Important points

System Configuration

Startup Procedure for Synchronous
Control

Parameter Creation for Synchronous
Control

Operation Check for Synchronous
Control

To add an axis, set servo amplifiers and control axis numbers with the SSCMETIN
connection, add and wire servo motors, and configure the setting with MELSOFT GX
Works3.

As the establishment procedure of a servo system with the MELSEC iQ-R series
Simple Motion module, set the system configuration, parameters, servo parameters,
positioning data, and synchronous control parameters, create cam data, and write
the set items to the Simple Motion module.

Parameters for synchronous control include synchronous parameters, input axis
parameters, and cam data (cam curve).

On the Axis Monitor window, add a monitor axis to check the synchronous control
status.

Use a digital oscilloscope to check the synchronous control status in a graph.
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: BT SIMULATION FUNCTION

This chapter explains the simulation function of MELSOFT GX Works3.
The MELSOFT GX Works3 can simulate the program on a personal computer without an actual machine during
the debugging process, shortening the startup time.

m How to Use the Simulate Function

This section explains how to use the simulation function.

On the next page, operate the actual screen and use the simulation function.

d““"‘"'"' el C oUsersDC 0631 s0mategohD I TMSA _sampinl 1 ga) - [Bvogiu (PRC] [LD] (Read Oriy ) S8aSteg |
o SR Fedfepacs Cetvert View Onive  Deteg Ougrostics  Tool  Wondow  Wep
AR e XD rﬂ‘i.ﬁi”ﬂﬂﬂ"‘ DA RAE QQ %00
nn“‘.!zn-'auwas il =
YWV Ny - '4-.}~:-" ’ ik i y sl ;7011.'91'{4
»] Progiua, [FRS] (WD) (Readd

‘T:nu IS TR TRONS
Y b Vi
ety LMCES el S heee
Prpue -nnmmu-
;ﬂ‘ ity r o
M- Control matrtions
hw.n wtrucTions
0p sy Lioe
el et e
ut ENSTRUCTIONS
1‘:-1"— ('\:-vvn—-! n—-mm
[ ArtPwreet i Cray 3250 rmarie o -

£ Singie Motan Module Serti
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>}m How to Use the Simulate Function

ﬁ MELSOFT GX Works3 C:¥Users¥PC0612%¥Deskiop¥RD77MS4_sample2_1.gx3 - [ProgPou [PRG] [LD] (Read Only) 884Step]

! Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help

DPRMA S e Tiot B (T o |G G B | 20 3 57 55 0 5% | R % | A W ox simulator3
T BB AR BRI DR G T

PALEUE R O L[ o LS I YT U | RE | 1 L | |
F& Fa sFa cF3 cFI0 aFS cafS caFin

* F5 =F5 F& sFE F7 sF7 sF3 aF7 aFd | =aF5 saf§ =aF7 =afs 1.1 RO4ZPU

SWITCH

Navigation [+#] ProgPou [PRG] [LD] (Read ... X

- 1 2

@ RUM
) STOR

Iy Project

e
[ |
E1 Module Configuration [
[ |

= i Program
@iy Initial
= fifl Scan

= !:'.!I-‘ MAIN I:IS?{';EDN HD??_J b= b HDTETIR'I_I.I:"'

= i ProgPou ) ) ) Il sMM simulator

¥: Local Label |
i= Servo Cf RREADY : R :Synchroni Tools
ﬁ o =4 zation flag

@i} Fixed Scan (Direct) | 1.1 0000:RD77MS4
fifi Event bJozSpee-
fif1 Standby }{,6:3

i1 No Execution Type -

(i Unregistered Program

JOG Speed
Feq
= F FB/FUN The simulation can be performed.
= @y M_FBLIB e Operation check and debugging can be performed
- - T with monitoring or in the Axis Monitor window.

w @ MLRDY O I0G O0F I
& Output Click | # ) to proceed to the next screen.
| Simulation (1.1) | U884 Step




»m Summary of This Chapter

In this chapter, you have learned:

+ How to Use the Simulate Function

Important points

How to Use the Simulate Function * The MELSOFT GX Works3 can simulate the program on a personal computer without
an actual machine during the debugging process, shortening the startup time.
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[ = Final Test

Now that you have completed all of the lessons of the MELSERVO Basics (Linear servo motor) Course, you are
ready to take the final test.
If you are unclear on any of the topics covered, please take this opportunity to review those topics.
There are a total of 5 questions (7 items) in this Final Test.
You can take the final test as many times as you like.
How to score the test
After selecting the answer, make sure to click the Answer button. Your answer will be lost if you proceed without
clicking the Answer button. (Regarded as unanswered question.)

Score results
The number of correct answers, the number of questions, the percentage of correct answers, and the pass/fail

result will appear on the score page.

Correct answers :

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

Total questions :

Percentage : 100%

Proceed ] l Review

= Click the Proceed button to exit the test.
» Click the Review button to review the test. (Correct answer check)
« Click the Retry button to retake the test again.




} Final Test 1

Please select the software required for performing the positioning control with the MELSEC iQ-R series
Simple Motion module.

MELSOFT GX Works2
MELSOFT GX Works3
MELSOFT MT Works2
MELSOFT GT Works3
RT ToolBox2

Answer ] I Back ]




> Final Test 2

Please select the correct control axis number of the servo amplifier for Axis 1.

—,
S

Axis selection Axis selection
rotary switch (SW1) rotary switch (SW1)

Auxiliary axis number Auxiliary axis number
setting switch (SW2) setting switch (SW2)

Answer ] ’ Back ]




> Final Test 3 ) 00c

Please select the correct method of turning on or off an arbitrary device in the sequence program during
monitoring with MELSOFT GX Works3.

Double-click a device.
Double-click a device while pressing the Alt key.
Double-click a device while pressing the SHIFT key.

Answer ] [ Back ]




> Final Test 4

Please select the appropriate synchronous control startup procedure.

A—-E—-C—D—=B-F
F-D—-C—-B—-A-F
B-F-E-A-D=C

A: Cam data creation

B: Synchronous parameter settings

C: Positioning data settings

D: Parameters and servo parameters settings
E: System configuration settings

F: Writing to the Simple Motion module

Answer ] [ Back ]




Final Test 5

Please select a number for each item to complete the procedure of using the simulator function with
MELSOFT GX Works3.

Start Simulation
Simulation Environmental Setting

Writing to the Programmable Controller

Answer ] I Back ]




Test Score

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

Correct answers :

Total questions :

Percentage : 0%

Proceed | ‘ Review ‘ ‘ Retry

You failed the test.




You have completed the MELSEC iQ-R Series Simple Motion Module 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 ]






