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Purpose of the Course

) ood

This course targets those who establish a motion control system using the MELSEC iQ-F 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-F series
Simple Motion module.

Synchronous Control Startup Module Startup

Positioning Control Startup

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

For beginners, taking the following courses are recommended.

« "MELSEC iQ-F Series Basic" course

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

= "FA Equipment for Beginners (Positioning)" course




K] MELSEC iQ-F Series Simple Motion Module

o
Course Structure
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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-F series Simple Motion module.

Chapter 2 - Positioning Control Startup

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

Chapter 3 - Synchronous Control Startup

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

Final Test

5 sections in total (7 questions) Passing grade: 60% or higher.
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Screen Switching Operations ) 968

Go to the next page

Back to the previous page

Move to the desired page

Exit the leaming

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.




ki MELSEC iQ-F Series Simple Motion Module S

> 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 7.06 kB




MELSEC iQ-F Series Simple Motion Module m[mi=

Module Startup ) oo

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>
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> System Cnnfiguration

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

MMolded-case
circuit breaker
(MCCB)

cp

FX5U-32MT/ES FX5-4055C-5

Ethernet cable

29y +
power
supply -

#ooeo g Molded-case
I’ circuit
. breaker

o (MCCB)

Magnetic
contactor
(MC)

e

]

MR-14-108B

Servo motor power cable
=]

- Encoder cable

—

HG-KR13

.
(note) E MELSOFT GX Works3

SSCMET I cable
(MR-I3BUS_M)

(Note) The 24VDC service power supply for FX5U-32MT/ES can also be used.
(The 24VDC service power supply for FX5U-32MT/ES supplies power to
one Simple Motion module.)
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»m Startup Procedure
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The following shows the establishment procedure of a servo system with the MELSEC iQ-F series Simple Motion module.
This course explains module installation, wiring, and cable wiring following the establishment procedure.

(1) Mounting
= Installing a Simple Motion module

SR EEEEEE Seﬁlon 13

v

r‘
(2) Wiring and cable connection

= Wiring of the PLC and Simple Motion module power supply

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

= S5CNET IlI/H Connection

= Power-on of the system

= Power-on of servo amplifier

L.

It I Secﬂcn 14
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R vouning ) ©os

Install a Simple Motion module.

1. Remove the extension cannector cover (A in the figure below) on the right side on
the surface of the FX5U PLC.

2. Connect the extension cable (B in the figure below) from the Simple Motion module
to the extension connector of the PLC. Push the pull tab (C in the figure below) of
the extension cable inside the extension connector cover.

3. Attach the extension connector cover.

A
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hm Wiring and Cable Connection
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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-]4-10B.
If the capacity of the servo amplifier is different, refer to SERVO AMPLIFIER INSTRUCTION MANUAL for each model.

module.

i

Fan Molded-case
J circuit breaker

At wiring, open the terminal block cover on the top of the PLC and wire cables.
Connect an isolation transformer when noise often enters in the power supply system.

L

m Wiring of the PLC and Simple Motion module power supply )

The following shows an example when a power wire and a grounding wire are connected to the FX5U PLC and Simple Motion

i
L —

Al s
EEESERL IR IR

e e |
i 3 1 A I

- mces)
M-‘i
l cp
-
[ E
CF
s x 24y +
Py . power
- supply  _

To the power
wire of the
servo amplifier

FHS-40450.8

[l

| - - -

I.IT_I

Wire cables to the screw type terminal block according
to the specifications below.

Terminal screw size Tightening torque
M3 0.5~0.8 N*m

f

(Connect the wires
to the power supply
connector at the
bottom.)




Lo
) 000

l&] MELSEC iQ-F Series Simple Motion Module

w
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.

ﬁ Ttem Applicable wire size Tightening torque
P Control circuit
§ :‘:r"zljfd'““ power supply 1.25mm? to 2mm?  (AWG16 to 14) -
- = breaker (L11L21)
(MCCE) Main circuit
To the power power supply 2mm? (AWG14) -
wire of the PLC (L2 3)
o g Molded-case Grounding 1.25mm? (AWGL6) 12N-m
l circuit wire
4 breaker
swemg M (MCCB)
¥ Magnetic MR-J4-10B
contactor
'lwt (MC)

Servo motor power cable
|

- Encoder cable

HG-KR13
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@YEI Axis Number Settings
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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 4 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).

- ~
Awxis selection
rotary switch (SW1) FX5-4055C-5
‘f , Axis selection Control axis
-M rotary switch (SW1) number
0 Axis 1
Auxili i b 1 Axis 2
uxiliary axis number -
setting switch (SW2) MR-J4-10B 2 Axis 3
3 Axis 4
Axis 1

HG-KR13
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@™ ssCNET II/H Connection
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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

FX5-4055C-5 MR-J4-10B MR-14-10B

—

£7 SSCNETINH
BTG o

Mote the following points when using SSCNET III cables. M How to connect

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

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

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

+ Do not lock directly at the light output from the connector or the end of the cable.

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

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

) ood

PLC operation status LED status after power-ON

PWR LED (green light) turns ON.

Check that the RUN/STOP/RESET switch When parameters and programs are not written to the
of the PLC is in the STOP status. PLC, the ERR LED (red light) flashes, but no immediate
error occurring.

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

3]
=
L
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>m Power-on of Servo Amplifier ) 005

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
servo amplifier.

"AA" or "Ab" is displayed
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.
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»ﬂ Summary of This Chapter
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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-F series PLCs including a Simple Motion
module and MELSERVO J4 series servo amplifiers and servo motors.

Startup Procedure « After wiring of the programmable contreller, wiring of the power supplies of the
servo amplifiers and the power cables of the servo motors, setting of axis numbers,
and connecting to SSCMET are completed, turn on the power supplies of the PLC
and the servo amplifiers.

Mounting * Connect the Simple Motion module to the extension connector of the PLC

Wiring and Cable Connection *  Wire the power supplies of the PLC and Simple Motion 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.
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>W Positioning Control Startup
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Positioning control startup is performed in chapter 2.

Creating a New Praject

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].
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} Creating a New Project
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Start MELSOFT GX Works3, and create a new project.

Select [Project] - [New] in the menu, set the items as follows, and click [OK].

M =358

Item Setting
Series FX5CPU

Model FX5U

Program language Ladder

The window asking you to add a module appears. Click the [Setting Change] button and change the setting of [Use

Module Label] to [Yes).

[ MELSOFT GX works3

Add a module.

[Moxduie Mame] FXSUCRLU
[Mounting Position Mo.] -

Module Setting Settng Change

Madule LabelzMot use

[ Mot Show this Dialog Again

L o= ]

Click the [OK] button to create a project.

'msmcxw

Add & module.
[Moduls Mame] FXSUCRPU
[Mounting Fogition Mo.] -

B Operation Setifng
CT I
1 Moty

Shaw the soafrmehicn makiags n addim modul| Mo

=

| i Program Edicr
Jr Cikwsr Edibor
o, Edit

it Fired/ Rplane

(P Mositor

I Calina

Wher Matlube Lkl

JCarrwaet SahpT whorzhar £3 200 T fvendu i Labad o Bk mocube.
i Dntmlbyenl Furetion Moduls

B 3 Micrks Inlaractan

" ek Deenn [T e T | | =3 |

1/2

[«
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} Creating a New Project

Module Setting

Madule Label:

| MELSOFT GX Works3

Add @ module.

[Module Name] FXSUCPU
[Mounting Position Mo.] -

Mot Lse

[o Mot Shaw this Dialog Again

Click the [OK] button to create a project.

Madiile Setting

rlllEL."E'mEII-'I'(_':)\."lln‘ltl'lﬂ

Add a moduls.

[Module Mame] FXSUCPU
[Mounting Position MNo.] -

Madule Label-Liss

7| De Not Shaw this Dislsg Again

F 3

|ii Program EdRer
*r eher Ediar

%, Edit

ity Fired/ Roplane

| HosiLor

I Culins

AR v

g Detmlligenl Furction Moduls

5 H} Works Interactcn

| e mpeten

‘Dperation Seting

CETT N
£ Messaare

Shaw B osfrmieBen raags n addirg modul| ke

Uhew Motiube Lkl
Sebac whehar b2 aod e roduba labed in

ﬂdh_w. culan U Dtk |

podng macube.

1

2/2

) ood
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»m Connecting the PLC to a Personal Computer

Confirm the connection between a personal computer and the PLC.

Connect the PLC to a personal computer with an Ethernet 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 [Ethernet] as the method of connecting with the CPU module.

P i® t
Wil Boa i

AL G0T
Makil

|

Hedescfkaben

Tuma Ot {Sec] Matry Timas 0

¥ Addiemiiing ligme  [ihemer Bert Deecr Carnaos

Syt ruge

L1

D BT LU0 NI

Piease select the drect connection method with CPU module.

§5-232C

* K wil be appled to al the Ethemet Pt dreCt Coupied wrtnp.
Adapter Mot Speched -
P Addren

Cuwment sattmg content wil be lost when new Rems are selected. Are you
sure pou want to continge?

Vet o

) ood
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@@= 1nitializing the PLC CPU

Initialize a memory of the PLC CPU.
Select [Online] - [CPU Memory Operation] in the menu, and click [Initialization] in the Memory Management
window.

.
Memory Management o

D @ Caa e LT SN

\J

-
MELSOFT GX Workid -

il Tha ECTEE BRORy

Adg yOu Tl pons w10 {Ommnu

Edch remanry sl bet b Satus b Yolloeang B stslestion
Progriem hgrraey, Dats Mersory: Debete o the foldery Tiles

MELSOFT G Works3 S

® Eu il Pha snatugh sl end dedele The ool Bt on, when the

Foent o Completed.
heutiory g exmts o B anatuploned Largeel dbinatson

o= JI==
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} Creating a Module Configuration
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Create a module configuration diagram and fix the parameter.

Double-click [Module Configuration] in the Navigation tree to open the module configuration diagram.
Select a Simple Motion module from the Element Selection window, and drag and drop it into the configuration diagram.

[B Module Configuration =

Eal]

— 1 0O

After creating the module configuration diagram, select [Edit] - [Parameter] - [Fix] from the menu.

Drag & drop

Elamant Selection 3o

AP S B
il
Desplay Targat: | Al -
FX5 Series

Communication Adapter

Analog Adapter
Extension Power Supply Modu
Input
Ot put
o
Simple Motion
™ 5] FXS-4085C-5 4 mxes

FX5/FX Bus Conversion Modu

The window asking about module label addition appears for the selected modules. Click [Yes].

r
MELSOFT GX Works3 L

Fix the parameter,
‘ l\ Are you sure you want to continue?
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»m Sequence Program Creation
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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.

ri MELSOFT (S iorics3 DoWMELSEC 10 FRFNS=-4055C-5_sampie gl - [ProgRou [PRG) [LD] 7905tep] =T --l-‘-|
| Bumct ot EndMepiace fomert yew Qrire Oty Degnosba [ool  Mindew  Hep -8x
NEAd v - MO RN SARERE GRS A A BA T -, % 00 -

CE I il U 3 LPECIPRE )

HURRIN SLALPRRR AR LS G SIRIZIBRAA - SEHh TR =2,

] Frogeou [PRG] [LD) 7005Step =

L - 1 i i 4 3 L] ¥ n | i il il

WL 1S 1

F:'.uh et o
Py ([ e
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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 Debug Diagnostics Tool Window | Multiple Comments Display Setting E
Toolbar(T) »

v  Statusbar Enable Multiple Comments Display
Color and Font... No. | Target | Available Gomment Title -
Docking Window(K) » 1 O] Comment
Zoom(2) N 2 71 |Comment2
Switch Display Language... ) IC] Comment3 =
Multiple Comments Display Setting... . 4 1 |Commentd

Lm oS & B——1Gemments u

Statement Display Cri+F7 b : i
Note Display Ciri+F8 7 ° Ed
Display Lines of Monitored Current Value(W)... 5
Display Format for Device Comment{Q)... 9 [C] -
Change Display Format of Device/Label Name  » [ 0K H Cancel
Outline N

i Display Device Ctri+Alt+F6 }
Text Size 1]
Open Label Setting of Selected Element(H) ’
Open Program Body of Selected Element ’

Open Label Setting ,

Open Zoo ource Block Ctri=Alt+R

Instruction Help Ctri+F1
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>m Registration of Global Labels
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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>

Iy Project
i1 Module Configuraton
@ &= Progran

g @ FB/FUN

B LT- aba|

m s Clakal | sk

W M+Global
i Structured Data Types
eyice

| Ly Paramater

ok [Global Labsl "rPI‘I‘.I'\.]l
Eang Doy = Crgpny Savtrm e,
Daka Ty s O R =T e TR R g o T B E [T BT S .
[] w ol O, il ag, J || i’ A IRV e e s wiom e
] WAl L o, T | TR s T35 n P 1
3 T T 1 | TG NE T (00 On. e 1
[ Vil L AL 1 1 = TSN WET [ i e b 1
[ T i 1 | Bid BT L] Foitiiiad Tie? Dgmewhor i 1
[ wall G AL i 1 ] RN VERBET Wsheana et e 1
¥ : wal 5L Tl v T 1 TERTFRETY Fanmirng §hart o 1
W SPosteen s b war T T [] 1 | TeRienb¥a [T T 1
= T d [T wil val BTl I 1 = A T Vs 1 .
10 i p gD PR W | 5 i wd] WA o, L] 1 - TR Ea R Pt Sogt tas 1
TR T o catn W d [Tanadl wall AL € 1 = 1ol ANETT [ 5o Tpand i maem 1
T ] T [T el VAl BB VT T 7 oS5 -1-F [0 G ante 1
13 Bngtpeadiag war = T T T T | IO MET 1050 Gpm e lhny 1
TR ¥ val B R ai 1 — ‘u | =1 1
e g SRR = 1 — e =1 1
1 wmralastoelats L wall D, Cllag, il 1T = L EE L LT s Fuatuce subars Do 1
1t W amteen g et a WA ok, 0Ll T | i ELET R 1
10 Bhgaeloal iwTiats ar e T 0T 1 | EERCNicnET
T T ¥ VAl LT b 1 = AT |
Y L L 1] ] I - T o .~
ai slhaigashecaan LT vl fi, Cllag ] 1 = ‘QI LT ] fligeiloin 1
31 WHeewlh e oy T T — I T f Hors Ghives T -
L T e oY
[ swarem sl resarvad to be regutared. [ Syitem Bbel & rederved to be relaied. ] The sritem Bbel § sready regatened to the Byiem bel databue

Ta susiute the Ressrvalon to Regete Resms for T wealem Aaiaraation 1o Megales Syilem Libe

libel, refcTon o the AIteT Bbel datibare © regure o m = D

Pags daacule Beflect To Syilem Lidel Dotabine

E & unmelemary 10 Curge referencs ade :’q?ﬂ g

Anrad Sdeica & ChINJEE P feilem Bhal Ve [ [

" ety Q-8 s GOT 2000 sares s peskadie for pratem B Ver ] — i Ty e

* To swecute Oring Program Change. execute Oring Pregram

s and e
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@EXI Element Selection Window ) oo

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.

: ' Element Selection Bo=
Toukar (T ‘B2 S iR aa -~ -, "W .00
- " Find POU ﬂﬂl}f Fird F Iﬁhﬂ
Caar sra Fore: T ET I YT EETTYLLE = Lo i | o X | e W bl | X | e
Ensamirg o et | v e Display Target: All 71 v Module Label
cozms L ] |scouence insTRuCTIONS . § Module FB
= == Contact instructions
e ‘ =a Assaciation instructions
- Comment Digley . apace E
ARAT et 44y Cled? [ Pl Bamaitni®) Cuatput instructions
cte Cigimy [= ] Cros Barlarsrss | Shilft Instructions
Coapiy L orus o Maorsormed Courrert Wi W | ey pre— Master Control instructions
Cuagiay Farmast for Daore Commaet{ ()] W Cwvon st Termination instructions
Chardpe Degisy Forrat of Deve. Libel Maevw o il D700 Ssmgrraes Corfreaton Stop Instruction
e » T Iegat e Comfguratee Dutaind informatos Ignored instructions
i Coapley Do Cilediefs % Fumd of Gpwer Sugply Cagacty sed |0 Punti O BASIC INETRUCTIONS
Tamt o R i st el
o = r - 2 - I“ e st Comparison Operation instructions —.v
P ——— . 2 Arithmetic Operation instructions
Opwr Lt Selfieg " . Data transter instructions
i P Logical Operation Instructhons
Irtwigert Tyrctne Mooy Moneor [ . Data shift instructions

Rit processing instructions

Data Converslon Instructions
AFPLICATION INSTRUMCTIONS

Program Branch instructions

Program execution control instructions

FOU List [Favorites | H @— POU List | Favortes | History Moduie | Library |
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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.

For sequence program examples, refer to the following link.

Sequence program for positioning control <PDF>

Element Selection } X 4 | 5 | (] | 7 8 *] 10 11 12

Fanid PLIL

L= A T R S

odule Label =
" B Pxsuer (2) Drag & drop the ENO
5 ) 1[U1]FXS-409 module label.
| FXS55C_1 — ek (5) Click [OK] to create a
o _ Bk - -mmja&nﬁW P
:,-’ k—
: (4) Change the contact to an
' arbitrary contact or coil.
; I
S
v
| 4 | 5 | 6 7 | 8 | 9o | 10 | 1 | 12

FHES
:END»—{

the module label list.

[ (1) Select a label from

+

bReady D
R:READY(Direct)

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

POU... | Fov... |Hist... Module [Libr.. |

A8 [ris 1 b | i | r-| =4 ' il [+ ] 0 10 | 11 19 ILI
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»m Sequence Program Creation with Module Labels

|
RiREALT

4%, bReody_D

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

+

bReady D
R:READY(Direct)

POU... | Fav... |Hist... Medule [Libe.. |

7 | v

Wirite - 1 | 2 | 3 | 4 5 6 | 7 | 8 9 10 | 1 | 12
FA5S FXES
1 ;
2 (o) I :END»—{
e = (6) Select [Convert] - [Convert] in the
ey menu and convert it.
s Rebuld AN
Frogram File Setting...
Satting... |
Write - 1 2 | 3 4 5 6 7 8 9 10 11 12
Fx&S FHES -
1 o O—
2 (a) EMD—
|| S
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>m Sequence Program Creation with Module FB

Create a sequence program using module FBs.

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

nanida PHERRESFE LD 63X AE T

W W

rH SIELSOET GN Werkad DoRMELSEC 10-FiP - 40050 -0 _sampla gud - [PeogPau [PAE] [LD] Po0Stes] =R .-“
Brepice Eor e Rugiacd  Lofed® yew  QRiRe DBy Dugfodied  Jool ik i -l‘l.
: TBAS e » JEDMTes QRE SAARF ERE TS89 L0 AARSs B 00 . E
L l==f Y 21T IFL 0k
s @B ESEXxXLFA9

=] Frogiou [(PRC] (LD)] Meaditep -
FE N . 3 L] § B ] [ [ ] 11 1
§ | Mo
o *
.
LB
e L] e
o .
1
L {oi2}
3
. v
.
= Erfrm B = i Betting- 5
aaTEOE [t Engisn
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>m Sequence Program Creation with Module FB

ﬁ MELSOFT GX Works3 Di¥MELSEC iQ-F£FX5-4055C-5_sample.gx3 - [ProgPou [PRE] [LD] 7305t=p] l =|ol=] éj
! Project Edit Find/Replace Convert View Online Debug Diagnostics Tool Window Help - 0 X
NBAS e v 136 B (T e o | O B Y| 29 3 ) ) JEET-11=A= w7
E%QIEI@II%@I%*W%IQ.V e | B | o -
iU LagltdriamasLlis @ SRRIBBDPBRA S| 2E L
[#¥] ProgPou [PRG] [LD] 7905tep x 4 F v Element Selection
Write - 1 2 3 4 | 5 6 7 8 | 9 | 10 | 11 12 — |j (Find POU) &
2| @ i (MRS B €| - x| a0 X | ar
2 1 F‘-:umtu:unlnﬁ zta -

N bPositioning bStaHEND = Module Label i
¥ EibEN b i FXSUCPU =
2 - B ) _ .
3 Pozitioning Exec Exec Pozitioning = 1[U1]:FX5-4055C-5
Start Fequest ution ution Start =) FX555C 1
Comm ztatu Cperation flag ) -
n and s & FX555C_1 Ve
bStartOK

Fer M6 & ulo I/

I aan
2 [ }OUTi b0 | Parameter
! o | Modl - Norm peire | . Axis monitor data

label | label :?igr? B | System monitor da
B . hStahﬁlt?ERR . Axis control data 1
, (D14 Ui o bEr e
5 fixiz | Targe Error Pozitioning FX555C_1

Mo t axiz comp Star

t N .
H s The sequence program creation using
. . module FBs is completed.

U Ll

FD]E L aae aan D121 .
2 i | Click (@) to proceed to the next screen.
4

| FX5U | Host-192.168.3.250 317/790 Step
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[ 227

Saving a Project

Save a created project.

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

ject  Edit Find/Replace Convert
Mew Ctrl+N .
Open... Ctri+0
Close

Sawve Ciri+5

B B0 J

&) Pnnt... Ctri+P

B Save as

Savein: | MELSEG i0-F - Q@3

Mame Date modified Type

-

~l Mo items match your search,
Recent Places

Desktop

-
o

[T |1
Libranes

A

Computer

! 4 I K

Metwork
File name: FX5-405S5C-5_sample -
Sevesetpe: O Wakad Pried (3 3
Title(A):
Other Format:
| Save as a Workspace Format Project |

e | Please change the windows with this button to use workspace format project.
L (MELSOFT Navigator supports this format.)




l&] MELSEC iQ-F Series Simple Motion Module

>m Writing to the Programmable Controller

Select [Online]

writing to the PLC.

Write the set parameters and created program into the PLC.
- [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

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

Jrirs Detug Dognostics Tool  Wingk Orling DEta Opration [ =] ki
Specy Cormection Destmgtion. .
Getting  Relsted Fynctions
5 B mﬁ_l =] | ] -
Farameater + Pmnr-l:El Sebect All
DpeniCiose AT} | [ Deselect AN | # cPUBwit-inMamory @ 5D Mamory Card i Intelligent Functicn Modus
Py Mame Tiaks Hame L 3 lt Dl Titde Last Changs Sige (Byie) .
o B FYS-U0S5C-5 sample (m]
- 5 Paramater “
} Syshem Parame ter 0P Parameter ¥ L5207 5356 Mot Caodation
5 Podule Parameter ¥ L5107 M5 Mot Candation =
5‘ Sample MoBon Mockde Selting:01FXS. .. | 12 VU5 YIT 16: 224 Mot Caloulation
B merory Cord Parameter L5127 16002 Mot Caodation
fAr Eemate Pasgword | L5117 16:02:07 Mot Caloulation
- Gbobal Labsl =)
ﬁ Aabal Labe Selttirg =l U520 164711 Mot Calouation
- E Program ]
i- AN ¥ MO15/12/21 164708 Mot Caloulation
& Fou [ -
I Cup ey Cmscty 3
Memony Capacty
Lrogru— Maemzn, Fen
| Sm Caleuation r
(2R
Legerd Iints Marmory Fen
- Progene: L334 LIZ4KE Remzeaten |=be LIT4/LIZAVE Pararr-atas THE s o emar LR
: 10 . |
l vove 5O Warmoey Casd Fea
. hosseed 1.7 ]
B el Progen=- (340 [ e ] EBuryrratar (200 O e
[ ] [ ]
pa |
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»m Parameter Settings for Simple Motion Module

Set parameters of the Simple Motion module.
For parameter setting examples, refer to the following link.

Parameter setting example <PDF>

m Start of Simple Motion Module Setting Function

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

[ T

¥ 0
A e s Wi

Vi | g e M

Padres la Nasrsmar s
S Senple Motion Module Setting D 1 e Sy
. LF Lpvie ey

W e e i el

i perin
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@EEEIN system Settings

) ood

Configure the system setting.

P
J"li.i'-_ Somipes Mobon Mos il Sethng Funchon - SMELSEC QAR S-S0900-5_ms—pe g5 - [0

{136 (1) 77 e Jeoyw ngmp,

(1) Double-click.

RS0 | Syate

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

Servo Amplifier

S MELSOFT Sempis: MigSion Moculs Saming Funchion
| poject Edit Wow Dniine Tods  Window  Help
36 1 7 e vl leog BERR.

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,
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m Parameter Setti ngs

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

Fe adTe IworTa S i e acre el T aoneiosh B Be S oF s
s i L (R el T B R

S
el G Ml R De
M i BT T ®
T
ol Rt
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MG D T b st ok Gl Sty

P = W
TE L R -
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o ety lrm
RELE S Y =)

o e B
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m Parameter Settings

j MELSOFT Simple Motion Module Setting Function D:¥MELSEC iQ-F¥FX3-4055C-S_sample.gx3

Project Edit View Online Window Help
: 86 B2 (75 i A | 100% o mEmm -

Display Filter [Display all V] [Cnmpute Basic Parameters 1]

I|

[F oy & 2

= iy 01:FX5-40

1= Item Axis #1
e e o = Commaon Parameter The parameter does not r...
= System Setting Pr.82:Forced stop valid/finvalid selection 1:Invalid
tt] System Configuration Pr.24:Manual pulse generator Incremental Syne, ENC 0:A-phase/B-phasze Mode {4
* Mark Detection input selection Multiply)

Pr.8%:Manual pulse generator fIncremental Sync, ENC 1:Voltage Qutput/Open
input type selection Collector Type

Servo Parameter Pr.96:0peration cyde setting FFFFh:Automatic Setting
| & Positioning Data Pr.97:55CNET Setting L:SSCMET IIIH
Block Start Data Pr.150:Input terminal logic selection Set the logic of external in...

~ Pr.151:Manual pulse generator/Incremental Sync, ENC 0:Negative Lodi
Synchronous Control Param input logic selection sMegative Logic

am Data Pr.152:Control axis number upper limit 0
Pr.153:External input signal OSC file setting Set digital filter for each i...

- . =l Basic parameters 1
Servo Amplifier Operation Pr. 1:Unik setling 0amm
Digital Oscilloscope Pr.2:Mo. of pulses per rotation 4194304 pulse
Pr.3:Movement amount per rotation 5000.0 pm
Pr.4:Unit magnification 1Lix1 Times
Pr.7:Bias speed at start 0,00 mm;fmin
= Basic parameters 2 Set according to the mach...
Pr.8:5peed limit value 2000.,00 rmm/fmin
Pr.9:Acceleration time 0 1000 ms
Pr.10:Deceleration time 0 wooms | Setting parameters is completed.
= Detailed parameters 1

Pr.11:Badklash compensation amount : Click m to proceed to the next screen.

N
o

& Parameter

‘

- -+ [+ [ |
1

Simple Motion Monitor

[ +]

IMOSRARD

FX5U Host-192.168.3.250
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>m Servo Parameter Settings (Basic)

Set the items in Basic of Servo Parameter.

[ = MELSOPFT Simple Motion Module Setting Functon D:¥MELSEC 13-F¥FKE-2055C-5_sample.gx3 - [01:F¥8-4055C-5]]-5ervo
{ Project Edit View Orline Windaw Help

M 0l:FX5-9055C-5[)-58rvD u. ¥ -
| [m] Acisd z| +] Read [ Set To Default o verify [y Parameter Copy
i P=Open [™save As
8 Function display =
Operation mods

ST
Fntation direction selecion

: i | dr, curing fed. ps. input, G . chng rev, pls, input v |

Extension 2

Alarm satti
Tough drive
Drive recorn
|- Component par{ 2
- Position control
t- Torque contrel
=+ Serva adjustrme

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

Parameter item Function Explanation Initial values Setting ;ﬂr o
ystem

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
Rotation direction . .
- rotation command, CW | rotation command, CW
for reverse command for reverse command

selection

Counter-clockwise Clockwise
(CCw) (Cw)
5et the rotation direction considering the machine
specifications. In the sample system, the servo motor in
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>m Servo Parameter Settings (Basic)

AR R W E  ESH ha IR LR MR LR L R § R R R A

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
EM2Z or EM1 is used))

Disabled
{Meither forced stop
input EM2 nor EM1 is

used.)
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»m Servo Parameter Settings (Component Parts)

Set Component parts of Servo Parameter.

& MELSOFT Simple Mation Madule Sstting Function D:¥MELSEC iQ-F¥FX5-4055C-5_sample.gx3 - [01:F¥S5-4055C-5[]-Serva parameter]
i project Edit View Online Window Help
it (75 My A | 1002

Mavigation

¢t 01:FX5-405 RSN (] 01:FX5-4055C-5[)-Servo ... x _
[ Poisl v] +Read [E Set To Default JoVerify [ Parameater Copy
i Open MSave As
o o | |
| I Compenent parts Selected [tems Winte
i~ Operation mode ' . ] ’
B- Commen
by Basic Regenerative option{**REG)
| . R.EQEI‘E'FEM ﬂFIl‘ﬂ'l SET.'IJI'rg
2% Servo Parameter 7 P feten Regen, option is not used
- e - i - Extension 2 .
B E i ur g Data i

Alarm settin

g Viritng |

Brake output(MER)

Serva amplfier | Uses electromagnetic brake interlock (MER)
Electremagrietic brake sequence output

| ms (o-1000)

-
Battery(*ABS, **00P4)

- Torque control Absohste pos. deteckon system sel.

{ — Sarvo motor
i Servo adjustme Disabled (Used in ncremental system) v }

) Encoder cabla(**C0P 1)
R Home pos. set condrion sel,

|£-phase must be passed

Emcoder cable communication method sel,
Extansion

(<]

— i Filter 1
Assistant R = |-
i Filter 2

Parameter item Function Explanation Initial values Setting for the Sample
System
Absolute position
detection

system/Incremental pos. detect system {Used in incremental {Used in incremental
system selection system)

. . Disabled Disabled
Select Used in incremental system or Used in ABS

system)

home position setting :Vh &N Z—;_:-hase must not be passed” is E.EIECtEd‘ She Z-phase must be Z-phase must not be
o ome position return can be executed without
condition select e passed passed
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»m Servo Parameter Settings (Component Parts)

o e et

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
passed

Z-phase must not be
passed
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»m Positioning Data Setting

) ood

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

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

- . -
B HELRCAT Sempia Mosen Maduls Seming Funceen O WHELBIC o FYFLE. 40885 8_samphe.gad - [03:005-4088C-8])-Axi @] Peationing Data] (K= '-"f“
| Progect fot ew  Onbne ool piedow  Heip -oN
(XM oo lARER,
pt ' S OLFXS-S0REC. 6| um @, X
Frogec
[esplas Fitey | Duaplay A1 L) Gt feting dsmstan] | e Samdabens inghtmna b Covaransd Speed Lk Betomabs fub Aot Co
I o i
7] i5 - a, Conbol mathad :L:"PL"::H "‘::'&”' M::m Paubarg addam Aup adaums Comwaaed ipasd [l bwa s
w T Syt 1 ,  |0TAEE Lres 1 & LW 013080 1B 8 Blm 000 e
I s bararsg Covan]
2 i L & i 1 530 3.0 Bl BE00 O rmien i en
e — '
r ¥
g B Pesitning Dat .
& Axi =1 Posibonng Dat Fasiany Cormant
. . L L 5 B I -
a
r
a
L]
——
1]
W Lo
1
by
12 .
ety Lo
] —
e 1 poraresy
14
=t -
L]
o Barerg -
& =
i
il
i Lo
Satbrg Frocedurs of i 1B
b Srvoie Viphon Hodue SRy p—
SIED | | Sepie Moo Hode ]
P-4 by
siep 21 Sei e gysiem oo fguna bon @ s i) LB
| ] system semng a ;
alep 3 Sel e pirarete ey —
: o -
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»m Positioning Data Setting ) 00c

j MELSOFT Simple Motion Module Setting Function D:¥MELSEC iQ-F¥FX3-4055C-5_sample.gx3 - [01:FX5-4055C-5[]-Axis #1 Positionin... [ =|l=) &J

Project Edit View Online Tools Window Help N
36 £ [ Mo A 100% limoQ [mamE =

Project

Display Filter [Display All "’] [ Data Setting Assistant ] [ Offline Simulation ] [Autumaﬁc Comrmand Sf

_ - PP . Axis to be Acceleration | Deceleration N

L 01:FX5-4055(C-5 i N N
= i #.1 FX5-4 . | Dperation pattern Control method interpolated time No. time No. Positioning address
: =

= System Setting 1:CONT 01h:ABS Linear 1 0: 1000 0: 1000 100000.0 pm
11t System Configuration <Positioning Comment>

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

‘arameter
ervo Parameter <Pasitioning Comment =
| Positioning Data
<Positioning Comment:
£ Axis #2 Positioning Data
& Ax
£ Axis #4 Positioning Data <Positioning Comment:
i §% Block Start Data
[ +] % Synchronous Control Parameter

<Positioning Comment
(s #3 Positioning Data

<Positioning Comment

8% Cam Data <Positioning Comment:
[+ E. Simple Motion Monitor
g [ Servo Amplifier Operation <Pasitioning Comment=

vigital Oscilloscope -
m_l' b e lenne <Positioning Comment:=

[ S ——— Setting positioning data is completed.

Click @ to proceed to the next screen.

Host-192.168.3.250
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@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.
Power on the PLC after completion of the writing.

Criiré | Dabig  DISgRGSOES  Tool | Wind e — o |
Bpatily C 3 Distination. .,
1] Coaplay  Gettrg  Relabed Funchons
X o T - ) | ) D
Rarnone Opsration]S). Paramates + Program(E) | | Selectg | Lo
PLC Cparation. \ Open/Guse AL | |l:|Hl|H'Ii | % CPUBuilt-nMemory 50 Memory Card () Intellgent Function Modae
CPU Mamary Cpargtian.... Motule Hame Dats Name - ] l Detad Trtie Lasst Change Sare: (Byte) .
Oalate PLC Dota, By FYS-10550-5_sampl (]
Lisar Datall ) " AN Parameter 1
Bak Clock, P Syutem Parameter P Parameter 1 2} F15/12/07 14:58:56 | Nat Calouiason
lerstor(M) ’ B Modus Piramate Ol UK/ 1107 145856 | Nat Cakulaen
Watch(T} . b Smple Mation Module Setting:0 1Y, , EI Catad US/11/IT T2 | ot Calodation
Ut AUTPanTCation, . " B vemory Card Pacameter 151137 160202 | ot Cabulabon
il Rerots Passvennd 1 LS 3T bE:03:02 Mot Cakoulaban
5y Cilabal Label O
"rl Globsal Label Setbng | A015/12/21 W4T 00 | Mot Caloulabon
tm Program ]
P'. MAlH | AL5/1421 W40 Mot Cakoulabon
@ Pou 0
The confirmation message window for flash ROM
overwriting appears. Click [Yes].
| " I SIS0
Legerd pre—
MEL X Works3 h--l P’;C.!Im-ﬂ] LEC4KE Ri!l!-’l'.l!-‘\ Tudad el 71 012408 I Plll'j'\ll':t' LELLI0MEE I C;I-l:l' Lol e - 1
5 Mwrrary Gl
Cregrwrite contents of Nash ROM. Are you Sure you want to |
conkingse? [—— Ramenuan ek D/0ER ] D ice Commaro O/
4) | | | 3)
I :
[ | % ]| | e [ o= ]
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= .
»m Operation Check ) oo

Check the operation of the system in this course.

Before the operation check, set some items so that the buffer memory can be monitored on the monitor window of GX Works3.
1) Select [Tool] — [Options] from the menu to display the following window.

2) Select [Monitor] — [Ladder Editor].

3) Set [Monitor Buffer Memory and Link Memory] of "Operational Setting” to [Yes].

4) Click the [OK] button.

Options

25 Project B Display Setting
(%} Program Editor Display Format of Monitoring Value Decimal
* ly Other Editor Display Lines for Monitoring Current Value Show Always
36 Edit 3}| Operational Setting
iy Find /Replace ohitor Buffer Memary and BMQ Yes
B Monitor Display Monitored Value by Device/Label Name ¢ No

B Setting for Automatic Registration to Watch Window

Set Automatic Registration Destination Not Specified

SFC Diagram Ed

Maonitor Buffer Memory and Link memory
2N Online Select whether to monitor buffer memory and link memery during monitoring
= Convert ladders. Scan time of PLC will be lengthened depend on the setting.

#a Intelligent Function Module
iQ Works Interaction

Back toDefaut | | Back toUserDefaut | | Set as User Default
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) 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.

W 01:FNS-S0SEC-5 - s Monkar

A FanEa~R
Axis Monitor ot Tt kesiptaes)  w| Focos (e v |E wn—l | ml—-rul M. Irvfosrsmstinn Lt

- ]
108 S i 1 2 ERADE O
wxre. [ o
108 S ik 1 < Sarm TH
wxre [ o
@ M S=Frrred winp gl ICAT1]]
sy
Mmhe L R34
g TSt B feterion
amhe. 1 23 4
i TLEBAS G e SRR
amhe. 1L 23 4
B 51 e e Bl el BRGALAT)
9 LISk Dot cycte ew faglUMEAI]
(13 Cpmerariorn Sy (L) 19020080
.
1 o b e L RO
| 0w
:llu.m-. of imsh ROM wriplL WS04
o e
:llu.ﬂ-u-.lqﬁ-t—-.—--_
Lompicte of srenhg b grec
LI ——
Woarting b romansnd sorepted
it 131 T 50 ey il G 11]
| Stopprcd
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»m JOG Operation

) ood

j MELSOFT Simple Motion Module Setting Function D:¥MELSEC iQ-F¥FX3-4055C-5_sample.gx3 - [01:FX5-4055C-5[]-5ervo parameter] [ = | (=l &J

! Project Edit View Online Window Help

36 B [T My A | 100% JBoQ iaamn..

|@ Axis1 v| +«]Read [E Set To Default Jg;verify [0 Parameter Copy

: f® Open ™Save As

T

-

* Mark Detection = Commaen 3 Rotation direction{*POL)
! i N 3 e Rotation direction selection

it System Configuration

- . .. I=E i i z o
e - Operation mo

[ Selected Items Write | [

Encoder output pulse(*EMRS, *EMR,, *
Encoder output pulse phase

g% Parameter ——

[CW dir. during fwd. pls. input, CCW dir. during rev, pls. input v]

(s Servo Parameter - Extension

i §® Positioning Data Forced stop(AQP1)
- b e e - Alarm set i
i §% Block Start Data Servo forced stop selection

- Bxtension

Mumber of encoder output pulse

| Advance A-phase 90° by CCW E

i §& Synchronous Control Par i -~ Tough drt [Enabled {Use forced stop input EM1 or EMZ)

- Drive rect

- Component pi =
1| 1] [ 3

Servo Parameter Help

ROTATION DIRECTION/MQOVING DIRECTION

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

Zero speed(Z5F)

Link list
Host-192.168.3.250

The JOG operation check is completed.

Click (@) to proceed to the next screen.
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»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.

9 01 FT-S0SE0-S - Awe Mg

e E@umEaan

bee | [ s as | Iu-uu.l-—u-u.t
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m Home Position Return ) o0

W 01:FX5-40SSC-S - Axis Monitor ‘ ‘ b= B
RN ET

Axis Monitor Monitor Type: | Axis(Output Axis) ~|  FontSize: 8 select |Module Information List B
Axis #1 - || @ |PLCREADY(U1¥G5950) |
Md.28:Axis feed speed 0.00 mm/min @ |READY(U1¥G31500.0) |
Md.44:Positioning data No. being | @ |5,md.1mniﬁﬁm fiag(U1¥G31500. 1) |
executed
Md.47:Postioning data being | po o @ |All axes servo ON(U¥G5951) |
executed : Operafion pattern Md. 108:Servo status 1@ READY ON
Md.47:Positioning data being . | Axis No. - 2[3[4]
executed : Control method
Md.47:Positioning data being 0:1000 Md. 108:5ervo status 1 : Servo ON
executed : Acceleration time No. | laxisno. il 2 (3 4]
Md.47:Positioning data being . : E
executed : Deceleration time Mo, 01000 @ |Md. 50:Forced stop input{U0¥G4231)
Md.47:Positioning data being BUSY
executed : Axis to be - -
AxisMNo, |1 |2 |3 |4
nterpolited AxisNo. |12 |3 |4
Md.47:Positioning data being Md. 31:5tatus : Error detection
executed : M-code = |Axis No. | 1 | 2 |3 |4 |
Md.102:Deviation counter 0 pulse
Md.103:Motor rotation speed 0.00 r/min Md. 3 1:Status : Axis warning detection
Md.104:Motor current value 0.0 % (MdsNo. |12 3 4
|| MS.IUE:SEW{} status 1 : Servo Md.31: Status: HPR o — OFF @ |Md.51:AMPess operation mode(U 1£64232) |
i i ) L regque: ms g :
Md.108:Servo status 1: Servo | Md.31: Status: HPR complete fiag turns ON. @ . 133:Cperation cyde over fagu1¥64239) | | |
Warning i 138 nnaration timef 1¥GA00F) |
Md.114:Servo alarm - The home position return operation |
Md.31:Status : HPR request flag | OFF check is completed.
Md.31:5tatus : HPR complete )
fag ON || Click @ to proceed to the next screen.

| 0 times | ~
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m Positioning Control

Check the operation with the positioning control.

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

W 0] ETORC . < Ay Moraess
'a !'Ih ra=p

e e el Pt =T

I M JFaed carert sl
Mg ] Mgchine Sl v
Ml 1o e M

Mot 14y g M
bl Hcons posration Eatas

Ml [ -Servy status | Sere mpmnyg OFF
M b 14 St Ewm |

Mg JHErbe nouk mgr ¢ L ik O
M M Eatamal T Sgna L Unda ImE O
Mg ] Shatun - MR gyt frg F
Ml Y1 S50 - HER mpie g OFF
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b))
m Positioning Control ) 000
W9 01:FX5-40S5C-S - Axis Monitor ‘ ‘ E=E—)

e [FEw/ R e
Axis Monitor Monitor Type: | Axis(Output Axis) ~|  FontSize: 8 select |Module Information List B
Axis #1 @ PLC READY(U1¥G5350) |

Md.47:Positioning data being | @ |READY(U1¥G31500.0) |
executed : Control method

B : @ |synchronization flag(U1¥G31500. 1) |
Md.47:Positioning data being 0:1000
executed : Acceleration time Mo. |~ @ |All axes servo ON{U1%G5351) |
Md.47:Positioning data being 0:1000 Md. 108:Servo status 1@ READY ON
executed : Deceleration time Mo.| ™" | =N - 2 | 3 | 2 |
Md.47:Positioning data being
_ex:—:-cuted : Axis to be - Md. 108:Servo status 1 : Servo ON
S axisno. il 2[3 4]
Md.47:Positioning data being B =
executed : M-cade @ |Md. 50:Forced stop input(U1%G4231)
Md.102:Deviation counter 0 pulse BLSY
Md.103:Motor rotation speed 0.00 rfmin |‘,m-S No. | 1 | 2 |3 |Jl |
Md.104:Motor current value 0.0 %
Md.108:Servo status 1 : Servo | Md. 31:Status : Error detection
alarm AxisNo, 12|34
:g#%sem HELELE AL OFF Md, 31:5tatus ; Axis warning detection
Md.114:Servo alarm - laxisNo.  [1]2[3[4]
mﬁ?:memal input signal : oN @ |Md.51:AMPess operation mode(U 1£64232) |

| .

. X ] |M|::|. 133:0peration cyde over flag(U 1¥G4239) |
Md.30:Externalit Md.31: Status: HPR complete flag turns OFF. — =
Upper limit | Md 138 Ninaration fimef) 11¥CA002Y |
Md.31:5tatus : HPI fequest OFF The positioning control operation check is completed.
Md.31:5tatus : HPR complete OFF
flag Click @) to proceed to the next screen.

| | 0 times | ~
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»m Summary of This Chapter

) ood

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.
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N eL=

X=X sYNCHRONOUS CONTROL STARTUP y 000

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.

Sample system details (Synchronous control) <PDF>
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> System Configuration

¥.ve fl Molded-case
§ circuit breaker
¢ (MCCE)

"“Tll‘ CP

¢ x

! -

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

F5U-32MT/ES

FX5-4055C-5

Ethernet cable

Molded-case
circuit
breaker
(MCCB)

Magnetic MR-14-10B
contactor
(MC)

SSCMET I cable
(MR-J3BUS_M)

Molded-casze
circuit
breaker
(MCCB)

Magnetic MR-14-10B
contactor
(MC)
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Molded-case
circuit
breaker
(MCCB)

Magnetic MR-J4-10B
contactor
(MC)

Servo motor power cable

__ Encoder cable
C

HG-KR13

SSCMET I cable
(MR-J3BUS_M)

Servo motor power cable

Molded-case
circuit
breaker
(MCCB)

Magnetic MR-J4-10B
contactor
(MC)

_ Encoder cable




»m Startup Procedure for Synchronous Control

The following shows the synchronous control startup procedure.

(1) System Configuration Settings sssesesees Section 3.3.1

4

(2) Parameters and Servo Parameters Settings sssssssess Section 3.3.2

(3) Positioning Data Settings sssssssees Section 3.3.3

4

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

4

(5) Cam Data Creation sssssssess Section 3.3.5

= Cam curve creation

= Creating a new cam data

(6) Writing to the Simple Motion Module sesesssess Section 3.3.6
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m Parameter Creation for Synchronuus Control

Create parameters for synchronous contral.

m System Configuration Settings

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

= MELSOFT Senple Motion Mogule Setbng Functon DEMELSEC - FFNS-4055C-5_sample, gx1 - [01:FH5-40550-5
! project Edit Wiew Oniine Tools  Window  Help
{86 T 7 v e 10 Azl inamn.

Sl 01:FaS-40S505]]-5ysm_.  x

FX5-4055C-%

£7 SSCNETIII/H
[ bm et e wm Lrwm h p rime

|

MR-J4-108 MR-J4-10B

Amplifier Setting[Axis #2]

Servo Amplifier Informatan

Servo Amplfier Senes

Armpkfier Ciper stion Mode

Use &8 Virtual Servo Amplfier
Ewternal Synchronous Encoder Input

f— = Dty MR- 14-8-A.) whch is compatible weth
scale measurement mode can be used.

Auxis selection
rotary switch (SW1)

Auxiliary axis number
setting switch (SW2) (Note)

(Mote) Tum "off (down)” all
auxiliary axis number setting
switches (SW2).
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>m

Parameters and Servo Parameters Settings

Set parameters and servo parameters for axis 2.

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

Select the machine componenis;, and entey e machine dats o automsbcally set The hasr parameters 1
(rn? seting, Mo, of pubtes per rotaton, moseement amount per roteton and urt sagrScaton)

Msctine Comporenis Corrveyor
Linit Seting

Outey Sameter of Bl TR]

Radarnon b BLate MNMUMNM
4 Calcuiate reduchon rabo by teeth or dameters  Bedborton Rt Seting
Encocer Resolnon S04 e ]

Sattrg Slange

+ |_ Lompute Bamr Farametes |

it Setring k)

. of Puimes pe Blotason LTISELINT e
i et Amourt per Somston EETEAEIE Tum
i Maorvoston 1om 1 T

Bemr Parameters 1

s & result of calodston, some aTor ooours 0 the movesent ssount
Apphyng the: calouaton result sbove.

JoL mart i peform s about o [l fthe emor for e movesent smount

Ok 080 & refiesct by Shes s powrmmesters, 1

[Input]]
Item

Machine
Components

Description

Conveyor

Unit Setting

0:mm

Outer diameter of
Roll

50000.0 [pm]

Reduction Gear
Ratio (NL/NM)

Load side [ML]

1

Motor side
[NM]

1

Encoder resolution

4194304 [pulse/rev]

[Calculation Result]

Item
Unit Setting

Description

0:mm

Mumber of Pulses
per Rotation

172985333 pulse

Movement Amount
per Rotation

64784223 um

Unit Magnification

1: x1 times

) ood
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»m Positioning Data Settings ) oo

Set Axis #2 Positioning Data.

&8 MELSOFT Simphe Motion Module Setting Functic
{ Project Edit Mew Orline Tools Window Help -ax
36 0 (T e o 200 feoQ . |inEAN.

i1 D:¥MELSEC iQ-F¥FX5-4055C-5_sample.gx3 - [01:FX5-4055C-5[]-Axis #2 Postioning Data [ = | ) ]

| [ CataGetling Assstant | |  OffineSmuabon | | Aytomalic Command Speed Cale, | | fyutomalic Sub dec Cale, |

Mo Cpei ation patbemn Coniral method

3 EEEN o z:inC Linear 1

it o be Arceleration | Deceleration -
ted Py Pyl Pasitioning address Mre address Command speed  Dwiel tir

0: 1000 0: 1000 15P079.6 um 0.0 um 2000.00 memfmin - O ms

T
shoning Comment
ormmenl

crmmen|

Comsmenil

i emmenil

Commenil

[Axis 2 positioning data]

No Operation Control
: pattern system

INC
linear 1

Axis to be Acceleration Deceleration Positioning Command
interpolated time No. time No. address speed

157079.6 ! 2000.00
LT mm/min
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>m Synchronous Control Parameter Settings ) ood

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.




>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.

-

& MELSOFT Simple Mot oCule Sett
Ervject EOR  Yhew (Qriine Jindow  Help
s |

] ST
St ras b modubr

e Bepimmrs sl ened w11 0wy e =

Maan shslt
Flaa aspul ssin

= —

™R el
Sash mpast anm
P 40 1T rpe
Bv 4] |- oy By [
Flaam ahsll o oo gusasll & e 47
L e

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

Itermn Description
Pr400: Type 1: Servo input axis
Pr400: Axis No. P

Pr438: Unit O:mm

Main shaft Main input axis Mo.

Cam axis cycle unit setting

Pr438: Mumber of decimal places 0

Output axis Pr.439: Can axis length per cycle 157.0796 mm
Pr441: Cam stroke amount 100000.0 pm
Pr.440: Cam Mo. 1
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>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.
S

WX 5. 40B5C.S _sarmph gul FXS-805SC-5] J-Input A

Agtipn Moduly Setting Functon D:¥MELSEC Q-F
=8 K

2 MELSOFT Senpig W
i Project Edt Yew QOnkne Joos  Window Help

H3ets] T A9 . inBRR,

Mavioatias } x FxS4 xig #1 & D1:FNS-4055C-5[]-Input A... X

Dy Fifte &) frpus Aees
[ e
© o ammand Gomralien Ao
Sl W A
e R e

Ao ]

iy Latndoes he. of Corveechin
o)
o 120 Resolton of st

By A7 hiosd o e PR
Uit Efang | speed )
71

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

1: Feed current value

Servo input axis Pr.300: Servo input axis type
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>m Transition of Synchronous Control Parameter Window ) 00c

The following shows the synchronous parameter window transition.

[Synchronous parameter]
r_dln.n-. [ i Ao uke Settrg F i WMELBEL

Progect EdR  Wew [nbne  Yndow  Hilp

(2) Click [Synchronous Control Image]
to open the image screen.

Sigin hiimsiain cadibral mishale w10
Fam shali
i inpul anis ¥
. AT e v g s
T, 00 A Pl

s gl asin
Py, 4011 T

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

11111 lirrsEralie

Hain shalt chetch

Hamm shalt dbeteh codlbnel seiting
Pr W1 DA ol e

[Synchronous control image]

welral mmoala PO Condrdl ol

iy HT el T N P - Fdvooa Fersw Enrg Iymoyonaa Coran Imege
Servo wpuk aeh
Pr ey wpat o b L
Dkl nrbioeg
It g e

(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.

Lt Mt Eron ot ilan {urer

Lo R ol
M ey g
O G SOE [)
T
gkl - ol Laoghi W grvboaise
W ivehs == lpwed == Aeskeslen = |k W 0 Reegee 0

]
), R

L N\

/

3 3T -//

A0 OO0
1

L T e e
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m Cam Data Creation ) 000

j MELSOFT Simple Motion Module Setting Function D:¥MELSEC iQ-F¥FX3-405SC-S_sample.gx3 - [01:FX5-4055C-5[]-Cam Data F‘-.I-:l.DCIl[]]I. = | (=] |_i&l

EProject Edit View Online Window Help S
E ¢ [ [ M A | 100% fizoQ |iREms .

B §:1 01:FX5-40S5C-5 ceclration — [2erk — Wt 100 - %Height 100 v % [ ViH100%Saeen |
2 " System Setting

§ Parameter
—H

#” Servo Parameter
i §% Positioning Data \

e % Block Start Data
[ +] @ Synchronous Control Param
= & Cam Data

B Cam_Data_List 90.00000 180.00000 270.00000 360, 00000

J Meo.001 [degree]

e ) Simple Motion Monitor
Servo Amplifier Operation | < | Fine-tune the cam curve by section

Digital Oscilloscope d [degree] Stroke [%] Cam Curve
236.47400 1000000000 Constant Speed

0.00000 0.0000000 -

Cam data creation is completed.

Click (@) to proceed to the next screen.

Host-192.168.3.250
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»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.)
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Starting the Synchronous Control and Checking the Operation) 0 III

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.

W 01:F-S05E0-5 - Aws Mgniter

4 BEanraan
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»m Starting the Synchronous Control and Checking the Operation ) 0o

P 01:FX5-4055C-S - Axis Monitor EEREER T
- e e

Axis Monitor Monitor Type: | Axis(Output Axis) ~|  FontSize: [} selectMo | Module Information List

[ »

Axis #1 | Axis #2 @ [PLC READY(U1¥G5950) |
Md.20:Feed current value 0.0 pm 157079.6 pm @ |READY{U1¥G31EUU.U}| |
Md.21:Machine feed value 0.0 pm 157079.6 pm @ |Synchronization flag(U1¥G31500. 1) |
Md.23:/xis error No. B B @& |.|5.J| axes servo OM{LU1¥G5951) |
Md.24:Axis warning Mo. - -
Md.26:Axis operation status Synchronous Control  Waiting Md. 108:5ervo status 1 : READY ON
Md.28:Axis feed speed 0.00 mrm/min 0.00 mimy'rmin
Md.44:Positioning data No. being | _ ) Md. 108:Servo status 1 : Servo OM
executed

@ |Md. 50:Forced stop input(U 1¥G4231)
BUSY
laxisho. N 2 (3 (4]
Md. 31:5tatus ; Error detection
AxisNo, |12 |3 |4

Md.47:Positioning data being
executed : Operation pattern

Md.47:Positioning data being
executed : Control method
yd AT Onrtinnina Aot haina

m

Positioning Comnplete  Positioning Complete

< Operation image>

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

@ |Md.51:AMPess operation mode(U1%G4232) |
] |r'-"|::|. 133:0peration cyde over flag{U1¥G4239) |

|Mr| 1324 Minarstinn Heosd] 11¥50053% I

Starting the synchronous control and
checking the operation are completed.

Click n to proceed to the next screen.

| | 0 times | -~
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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.

e Edf Vew Action Onle Tools  Help
=1 RN ] R K dull FH
2

Ly My

(4’3 4 4 | |niN

b Conivnpal Mede gy Counb Flarnh Fime
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m Operation Check with Digital Oscilloscope

‘-_',ﬂ Digital Cecilloscope - D ¥MELSEC iQ-F¥FX5-4055C-5_sample.gx3 - 01:FX3-4055C-5

EDH_-,‘@

! File Edit View Action

i

Online  Tools Help

o

Check that the waveform of the created cam data
matches that of axis 1 feed current value in digital oscilloscope.
(The display of the graph varies depending on the timing to stop sampling.)

CCNCRC RO

m

-

-o.0000 | O
il J

[ B M=

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

sMotor speed
mMotor current value

& Seale | AUTO | _Fm
3 Bfafus S5TOP :-.f-“‘J :"’{J 4
& Cootroual Med= Trigger Counts

Simulation (1.1)

MODE Digital OSC

4 Checking the operation with a digital
| oscilloscope is completed.

Click @ to proceed to the next screen.
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»m Summary of This Chapter

) ood

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-F 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, it's possible to check the synchronous control status.
Use a digital oscilloscope to check the synchronous control status in a graph.
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[ = Final Test

Now that you have completed all of the lessons of the MELSEC iQ-F Series Simple Motion Module 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 J l Review

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

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

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

Answer ] [ Back ]
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> Final Test 2

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

]

]

Axis selection
rotary switch (SW1)

Auxiliary axis number
setting switch (SW2)

Axis selection
rotary switch (SW1)

Auxiliary axis number
setting switch (SW2)

Answer ] ’ Back ]
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> 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 ]
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> 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: Writina to the Simple Motion module

Answer ] [ Back ]
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> Final Test 5

Please select the correct explanation of each item of digital oscilloscope from the term box.

¥ | I Sampling target data can be set.
: A sampling cycle and sampling rate before and after a trigger can be set.

: Conditions to start sampling can be set.

Term

1: Sampling condition
2: Trigger setting
3: Probe selection

Answer ] [ Back ]
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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 :

Proceed | ‘ Review ‘

Congratulations. You passed the test.
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You have completed the MELSEC iQ-F 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 ‘




