Servo System Controller

MELSEC iQ-R Series Motion

Module Application (RD78G(H)
Interpolation/Synchronous
Control)

This training course is designed for anyone new to
interpolation control and synchronous control using
the motion control system of the MELSEC iQ-R
Series Motion module.

Click the Next button at the upper right corner to
go to the next page.

L(NA)OO244ENG



Course Objective )

This course is designed for anyone new to interpolation control and synchronous control using the motion control system of
the MELSEC iQ-R Series Motion module, to learn about system design, installation, wiring, setting, and programming.

This chapter describes the contents of the course.
We will explain the target system configuration
and hardware configuration.

Contents of the Course

Interpelation Contral

Synchrenous Control

This course is a sequel to MELSEC iQ-R Series Motion Module Basics (RD78G(H) Startup) and MELSEC iQ-R Series Motion
Module Basics (RD78G(H) Position Control).
Make sure to finish the above courses before taking this course.
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Course Objective )

This course is designed for anyone new to interpolation control and synchronous control using the motion control system of
the MELSEC iQ-R Series Motion module, to learn about system design, installation, wiring, setting, and programming.

This chapter describes the synchrenous control
methed of the Motion module.

Contents of the Course
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Course Structure )

This course consists of the following chapters.
We recommend that you start from Chapter 1.

Chapter 1 Contents of the Course

This chapter describes the contents of the course. We will explain the target system configuration and hardware configuration.
Chapter 2 Interpolation Control

This chapter describes the interpolation control method of the Motion module.

Chapter 3 Synchronous Control

This chapter describes the synchronous control method of the Motion module.

Final Test

4 sections (22 questions) Passing score: 60%



How to Use This e-Learning Tool )

Go to the next page Go to the next page.

Back to the previous page

Back to the previous page.

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

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

G [C (]G




Precautions for Use )

HSafety precautions

When using actual products for learning purposes, please carefully read the "Safety Precautions" described in the manual of
the product to be used, and pay close attention to safety and proper use.

HPrecautions on this course

The screen images shown in the course may differ from your actual software depending on the version.
The following software versions are used in the course.
For the latest version of each software, check the MITSUBISHI ELECTRIC FA Global Website.

MELSOFT GX Works3 Ver.1.072A Motion control setting function Ver.1.015R
GX LogViewer Ver.1.106K
MELSOFT MR Configurator2 Ver.1.115V or later

The firmware version 44 or later is required for the PLC CPU (version 46 or later for RD78GH).

The firmware version 14 or later is required for the Motion module.

For how to update the firmware version, refer to MITSUBISHI ELECTRIC FA Global Website or the module configuration
manual.

m indicates the reference manual.
This course refers to the manuals as of the following versions.
Note that the descriptions and contents may slightly differ depending on the version.

Manual name Manual No. Version
MELSEC iQ-R Motion Module User's Manual (Startup) IB-0300406 D
MELSEC iQ-R Motion Module User's Manual (Application) IB-0300411 E
MELSEC iQ-R Motion Module User's Manual (Network) IB-0300426 D

MELSEC iQ-R Programming Manual

. . . . IB-0300431 D
(Motion Module Instructions, Standard Functions/Function Blocks)
MELSEC iQ-R Programming Manual
IB- B
(Motion Control Function Blocks) 0300533
MELSEC iQ-R Structured Text (ST) Programming Guide Book SH-081483 E
MELSEC iQ-R Programming Manual SH-081266 X

(CPU Module Instructions, Standard Functions/Function Blocks)

MELSEC iQ-R CPU Module User's Manual (Application) SH-081264 AH




(¢, FTIZTM Il Contents of the Course

Download the sample program file to be used in this course from the following.

RD78GAdvanced_Sample.zip (1.50MB)
Refer to “"download” folder.

_ Subject of the Course

The following describes the contents of the course.

-

Chapter 1 Contents of the Course

This chapter describes the contents of the course.
We will explain the target system configuration and hardware configuration.

\
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Chapter 2 Interpolation Control

This chapter describes the interpolation control method of the Mation module.

L 4

Chapter 3 Synchronous Control

This chapter describes the synchronous control method of the Motion module.




_ Target Machine Configuration

In this course, we use the machine configuration of the XY table shown below.
X-axis is represented as axis 1 (Axis0001) and Y-axis is represented as axis 2 (Axis0002).
The location of the limit switch is assumed to be the same for X-axis and Y-axis.
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_ Target Machine Configuration

In this course, we use the machine configuration of the XY table shown below.
X-axis is represented as axis 1 (Axis0001) and Y-axis is represented as axis 2 (Axis0002).
The location of the limit switch is assumed to be the same for X-axis and Y-axis.

Axis 2
Reduction ratio 1: 1
idirectly connected W

to the motor axis) i "_
; LY L
r’ \ ! "\
P Y
I 1 ! \
i ] i I \
Ball screw 8 '; J.' \
Lead 10 mm H ] ] |
1 (]
l' I 4 '-,
] \ ! \
I \ 4 [
I 1 ! v
1 1 ! \
I \ I i
1 v \

n--«1

Ball screw Axis 1
Lead 10 mm Reduction ratio 1; 1
(directly connected
to the motor axis)

Reverse rotation

stroke limit Forward rotation

Proximity dog stroke limit
Forward rotation

-10mm  gmm 160mm direction (CCW)

(home position)



_ Target System Configuration )

In this course, we use the following system configuration.
Add the second servo amplifier as station No. 2 to the system configuration of the Basics course (Positioning Control).

RO4CPU RD78G4 R¥40C7-TS
(192.168.3.253) ‘

R33B
1

Station No. 1{192.168.3.1) Station No. 2(192.168.3.2)
MR-J5-10G MR-15-10G

I/O circuit - /O circuit

HK-KT13W HK-KT13W



_ Wiring of External Circuit

Wiring of power supply for the programmable controller and servo amplifier, and the connection method of the
servo motor are the same as described in the Basics course.
The following shows the external circuit wiring of the input module.

ey %00 (Note 1)
it 01 X00: Servo OFF
= X02 - X01: Axis 1 forward rotation JOG
- X02: Axis 1 reverse rotation JOG
X03 X03: Axis 2 forward rotation JOG
x04 X04: Axis 2 reverse rotation JOG
X05 X05: Axis 1 homing (proximity dog type)
¥06 X06&: Axis 2 homing (proximity dog type)
X07 - X07: Virtual dn'wlure axis 1 homing (Note 2)
08 X08: Interpolation control start (for Chapter 2)
X09: Synchronous control 1 start (for Chapter 3)
X09 X0A: Synchronous control 2 start (for Chapter 3)
XOA XOF; Error reset
XOF
COM {1
24V DC

(Note)
1. Since the 1/O No. of RX40C7-TS is 0020H, programs will use X20 to X2A and X2F.
2. The details of the virtual drive axis are described in Chapter 3.
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m Interpolation Control

Steps of Interpolation Control

The following shows the steps of interpolation control using multiple axes.

START

Enable the axes group

¥

Execute the interpolation
control FB

!

Consecutive
execution

Buffer mode

Disable the axes group

v
END

MC_GroupEnable is executed to
enable the axes group.

The interpolation control FB is
executed.

MC_GroupDisable is executed to
disable the axes group.



Interpolation control requires the target axes to be defined as axes groups.
For example, interpolation control for the XY table requires X-axis and Y-axis to be registered in a single axes group.

(1) Creating a new axes group

With the motion control setting function, right click "Axes group” in the Navigation window and select [Add New Data].
Enter the data name and axes group No. in the New Data window.

We use the default settings here: data name "AxesGroup001" and axes group No. "1".

Click the [OK] button after entering the information.

Mavigation

MNew Data >

Basic Setting

Data Type Axes Group -
AxesGroup0ol

Detailed Setting
Axes Group Information

F Add New Data...
Mew Folder  Ctrl+5Shift+N

Ins

Axes Group No. 1

Expand/Collapse Tree

[+ ]

Cancel




(2) Setting the axes group parameter
The axes group setting window appears. In this course, configure the settings as follows.

1) Under [Axes Group Parameter], register the axis names "Axis0001" and "Axis0002" to be controlled by interpolation in
[Configuration Axis].

2) Under [Axes Group Parameter], set the control unit of the axes group for [Position Command Unit] and [Velocity Command

Unit].

In this course, we use the same units as the axis parameter: position command unit "um" and velocity command unit "U/s".

| |ty

Select Folder

|Display all Data v|

o

E\.ﬂ fxes Group

Axez Group Information
Ares Group Mo,
Awes Group Parameter
Acceleration Limit Yalue
Operation Selection at Start fcceleration/Deceleration 0
Configuration fxis[1]
Configuration fxis[2]
Configuration fxiz(3]
Confieuration fxiz[4]
Configuration fxis[]
Configuration fxis[A]
Confieuration fxiz[7]
Configuration fxiz[8]
Configuration fxis[9]
Configuration &xiz[10]
Configuration &xiz[11]
CGonfiguration Axis[12]
Configuration fxiz(13]
Configuration &xiz[14]
CGonfiguration fxis[15]
CGonfiguration Axis[16]
Command In—-pozition Width
Deceleration Limit Walue
Jerk Limit Walue
Operation Setting at Overrun
Deceleration at Stop
Stop Selection at Deceleration to Stop
Configuration fAxes Operation Selection at Axiz Stop Cauze Ccoourrence
Stop Selection at Stop Cause Oocurrence
Pozition Command Unit
Pozition Cammand Unit String
YWelocity Command Unit
Welocity Limit Walue

Item AxezGroup 001

= Axes Group Information

Axes Group Na. i i
= Axes Group Parameter Expands nitial values at axes ar

fizceleration Limit WValue J14TARIG4T 0 umism2

Operation Selection at Start fe— LFrror (Mot Started)
:i: Configuration fxiz[1] Axiz0001

Configuration fxis[2] Beig 0002

Configuration fxiz[3]

Configuration fxiz[4]

Configuration fxis[]

Configuration fxiz[6]

Configuration fxiz[7]

Configuration fxis[8]

Configuration fiz[9]

Configuration fxiz[10]

Configuration Axiz[11]

Configuration &xiz[12]

Configuration fxiz[13]

Configuration Axiz[14]

Configuration &xiz[15]

Configuration fxiz[16]

Cammand In-pozition Width 100.0 um

Deceleration Limit Walue 21474836470 um/f2"2

Jerk Limit Walue 21474836470 ums="3

Operation Setting at Cwverrun 1Immediate Stop

Deceleration at Stop 00 umiz"2

Stop Selection at Deceleration 1:Recreate Deceleration Gurve

Configuration fxes Operation | 1Immediate Stop

Stop Selection at Stop Cause (3 Alternative foceleration Dece|
:@: Position Command Unit um

Paozition Command Unit String

Velocity Command Unit Uiz

Velooity Limit Walue 200000 umss

[Point]

An axis can be registered to multiple axes groups.
Create as many axes groups as combinations of axes for interpolation control.
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Enabling/disabling the axes group

_ FBs for Interpolation Control

(1) Overview

MC_GroupEnable/MC_GroupDisable is used to enable/disable the axes group.
Before performing interpolation control, execute MC_GroupEnable to switch the axes group status
((AxesGroupName).Md.GroupStatus) from 0:GroupDisabled to 4:GroupStandby.

Description

Enables the specified axes group and switches the group
MCFB MC_GroupEnable status from 0:GroupDisabled to 4:GroupStandby.
(Management
Disables the specified axes group and switches the grou
FBs) - p group group
MC_GroupDisable status to 0:GroupDisabled.




“ Enabling/disabling the axes group )

(2) FB specification (excerpt)
The following table shows the I/O variables of MC_GroupEnable/MC_GroupDisable.

19 MG _GroupEnable 1(
z fxesGroup iz bwesGroupO0l . bxesGroupRef |
3 Execute := hGreENRey ,
4 Dane =» hGrpEnDane ,
h Busy =» hGrpEnBusy
G Errar =» hGroEnErrar ,
7 ErrorID =» uGrpErrarlD
N
a
100 MC_Grouplisable_1(
11 fxesGroup = bwesGroupl0l . hxesGroupRef ,
12 Execute := bGrpDshlReq ,
13 Daone =» bGrpDshlDaone ,
14 Busy =» hGrpDshlBusy ,
15 Errar =» hGrplshlErrar
16 ErrarID =» uGrpDshlErrarlD
17: 313
18
I/O variable name variable Data type Description
name
I/0 Axes gro.up AxesGroup | AXES_GROUP_REF Structure of axes group information
information
Input Execution Execute BOOL Executes the FB when it is TRUE.
command
Executlo.n Done BOOL Indicates that the FB operation is completed.
completion
Executing Busy BOOL Indicates that the FB operation is in progress.
Output
Error Error BOOL Indlcafce.s that the error has occurred in the FB
when it is TRUE.
Error code ErrorlD UINT Returns the error code generated in the FB.




u Interpolation operation )

The Motion module is provided with the FBs for linear interpolation and circular interpolation.
The details are described in Section 2.4 and 2.5.

Type FB name Description
MCv_MovelinearinterpolateAbsolute Absolute value linear interpolation control
MCEB MCv_MovelinearInterpolateRelative Relative value linear interpolation control
(Motion) MCv_MoveCircularinterpolateAbsolute Absolute value circular interpolation control (Note)
MCv_MoveCircularinterpolateRelative Relative value circular interpolation control (Note)
(Note)

When executing the interpolation control FB in the Motion module, the software stroke limit must be enabled.
The following shows the preset items for the sample program.

Ttem | Prciz 000 | | Axiz0002
Axis Information
Axis Parameter Gonstant Expands settine values at axis variable mitialization.Re—i
= Axis Parameter Expands mnitial values at axis variable mitialzation Re—im
ficceleration Limit Walue 21474836470 um/f=72 21474836470 umfz"2
Operation Selection at Start Acceleration/Deceleration 0 = 1:Error (Mot Started) —1:Error (Mot Started)
Command h-pozition Width 100.0 um 1000 um
- B — 21474836470 um/f="2 21474836470 Lum/z"2
- Filter Time T
Software Stroke Limit Lower Yalue =10000.0 um =10000.0 um
Software Stroke Limit Tareet 1:Set Position 1:5et Position
Software Stroke Limit Upper Walue 1600000 um 1600000 um
Pazition Command Lnit um um
Przitinn Minmmand | kit Strine




_ Linear Interpolation

This section describes MCv_MovelinearlnterpolateAbsolute that performs the linear interpolation of absolute position
specification used in the sample program.
The details of the input variables are described in the following pages.

OO 00 ——) O T e 00 D —

wlineardxeshun (0]
wlineardxesHum[1]

lePointiddress[0]:
lePointdddress[1]:

whirection[0]:
whirection[1]:

)

100
1aa

12’]—5 LinearAxes input

ggg g :]—b Position input

MC_DIRECTION _mcihortestWays
MC DIRECTION mcihortestiay;

MCyv MowelinearInterpolatefhsolute 11
bywesGroupldll . AxesGroupRef,

) H

fwesGroup
Execute
Cont inuouslpdate:
Linearfixes
FPositian
Yelocity
fcceleratian
leceleration
Jerk
YelocitvMode
Directiaon
Bufferfaode

(et ions

[one

Busy

Bt ive
Commandbhort ed
Error

ErrorlD

B T I 1 A I O N N |

(FB specification (excerpt))

Input

I/O variable name

Axes group

bLinearReg ,
FALSE
whinearfxesNum ,
lePointhddress ,
levelocity o
leficceleration .
leleceleration ,
lederk

MC_INTERPOLATE _SPEED _MODE_ VectorSpeed

wlirectiaon .

MC_BUFFER_MODE__mchborting ,

HO

bLinearDone
bLinearBusy .
bLinearhct ive ,
bLineardborted .
bLinearError ,
uLinearErrirlD

Variable name

Data type

]—b Direction input

These three input
variables will be arrays.

Description

Specifies the structure that indicates

. . AxesGroup AXES_GROUP_REF
information the axes group.
Start Execute BOOL Executes the FB when it is TRUE.
. The travel distance, velocity, acceleration,
Continuous . . .
ContinuousUpdate | BOOL and deceleration can be continuously
update S
changed while it is TRUE.
Specifies the axis to be used for linear
Linear interpolation control from the configuration
. . .| LinearAxes INT[0..15] axes.
interpolation axis . . .
The index No. (1 to 16) of the configuration
axis is specified in the array.
. . Sets the t t absolut iti di
Target position Position LREAL[0..15] ets the .arge absollite position according
to the unit of the axes group.
. . Sets th locit ding to th it
Velocity Velocity LREAL ets the velocity according to the uni
of the axes group.
h lerati i h
Acceleration Acceleration LREAL Se’Fs the acceleration rate according to the
unit of the axes group.
h lerati i
Deceleration Deceleration LREAL Sets the deceleration rate according

to the unit of the axes group.




Jerk Jerk LREAL Sets the jerk according to the unit of the axes
group.
NT Specifies the velocity mode of interpolation
Velocity mode | VelocityMode (MC_INTERPOLATE_ Csntrol y P
SPEED_MODE) '
Direction INT
Directi he direction.
selection Irection (MC_DIRECTION[0.15]) | >€tS the direction
Buffer mode BufferMode INT Selects the buffer mode
(MC_BUFFER_MODE) '
Option Options DWORD(HEX) (Note) Sets the functional option in bits.
Executlo'n Done BOOL Indicates that the control is completed.
completion
Executing Busy BOOL Becomes TRUE during FB execution.
Controlling Active BOOL Be.comes TRUE when the FB is controlling an
axis.

Output i ion i
Abortl.on of CommandAborted | BOOL Eecomes TRUE when the execution is
execution interrupted.

Error Error BOOL Becomes TRUE when an error occurs in the
FB.
Ret th f th that h
Error code ErrorlD WORD(UINT) eturns the error code of the error that has
occurred in the FB.

(Note) Hexadecimal values are described as "Ho" or "16#0".



_ Linear Interpolation

This section provides the detailed information of the input variables of MCv_MovelinearlnterpolateAbsolute.

(1) LinearAxes (Label setting screen)
Spec|fy the array of the S|gned Word type Label Mame Data Type Clazz = Initial | Gonstant Comment
(INT t ) ith 16 el ts f 1 |wlinear fxeshum PWord [Signed](0.15) &R Azxiz Mumber
. ype) wi elements for 2 |lePointfddress | FLOAT [Double Precisioni0.15) AR Target Position

LinearAxes. 2 [wDireation Word [Signed](0.15) VAR Travel Direction
Set wLinearAxesNum(0..15) as an input 4
label: ) . . ) Data Type Selection =
Specify N of the configuration axis [N] in
the axes group setting for the value of TargetlL) E:tta Tupe

. |
wLinearAxesNum. Word [Unsigned] /Bit String [16-bit]

Double Word [Unsigned]/Bit String [32+
. Double Word [Signed]

(anmple.‘l i Sam.ple program). . FLOAT [Single Predision]
Since Axis0001 is set for configuration FLOAT [Double Precision]

. . . Ti
axis [1] and Axis0002 is set for Smﬁg(ﬂ}

. . . . Stri icode] (32
configuration axis [2] in the AxesGroup Type Category T [Unicode] (32)
setting to perform linear interpolation for ; Counter
. g p . p . @ SimpleTypes Long Counter

configuration axis [1] and configuration (O Structured Data Type Retentive Timer y

. . . . I nnin Retentive Timer
axis [2], input "1" in wLinearAxesNum[0], {O) Function Blodk < >
and input "2" in wLinearAxesNum{[1]. -

C Array Element

Set O (initial value) for
wLinearAxesNum[2] to A arRaY Element i
wLinearAxesNum[15].

(Example 2)

If Axis0001 is set for configuration axis [1],
Axis0002 is set for configuration axis [2],
and Axis0003 is set for configuration axis
[3] in the AxesGroup setting to perform
linear interpolation for configuration
axis [1](Axis0001) and configuration
axis [3] (Axis0003) , input "1" in
wLinearAxesNuml[0], and input "3" in
wLinearAxesNum|[1].

Set O (initial value) for
wLinearAxesNum|[2] to
wLinearAxesNum[15].

(Axes group setting of example 2)

Setting Item

Select Folder | Dizplay 4ll Data vl

Item | AxesGroupl0l
= Axes Group Information
Axes Group Mo, 1
= Axes Group Parameter
fcceleration Limit Walu 21474896470 um/=2™2
Cperation Selection at f - 1:Error (Mot Started)
Confieuration fxiz[1]  Axiz0001
Configuration Axis[2]  Axiz0002
Gonfiguration Axis[3]  fAxiz0003
Confieuration fxiz[4]

Configuration fxis[6]

ki embimin fasim TR




_ Linear Interpolation )

(2) Position
Specify the array of the double-precision real number type (LREAL type) with 16 elements for Position.
Set lePointAddress(0..15) as an input label.
Input the target position of configuration axis [N] to lePointAddress[N-T].

(Example 1: Sample program)
To perform linear interpolation for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002), input the target
position of configuration axis 1 to lePointAddress[0] and target position of configuration axis 2 to lePointAddress[1].

(Example 2)
To perform linear interpolation for configuration axis [1] (Axis0001) and configuration axis [3] (Axis0003), input the target
position of configuration axis 1 to lePointAddress[0] and target position of configuration axis 3 to lePointAddress[2].



_ Linear Interpolation

(3) VelocityMode
Input the ENUM enumerator or numerical value in the following table to VelocityMode.

Value ENUM enumerator Description

0 MC_INTERPOLATE_SPEED_MODE__VectorSpeed Vector velocity

1 MC_INTERPOLATE_SPEED_MODE__LongAxisSpeed Long axis velocity

2 MC_INTERPOLATE_SPEED_MODE__ReferenceAxisSpeed | Reference axis velocity




_ Linear Interpolation )

(4) Direction
Specify the array of the signed word type (INT type) with 16 elements for Direction.
Set wDirection(0..15) as an input label.
Input the travel direction of configuration axis [N] to wDirection[N-T].
Set the travel direction with the ENUM enumerator or numerical value in the following table.

Value ENUM enumerator Description
1 MC_DIRECTION__mcPositiveDirection | Positive direction
2 MC_DIRECTION__mcNegativeDirection | Negative direction
3 MC_DIRECTION__mcShortestWay Shortest path

(Example 1: Sample program)
Since the linear interpolation is performed for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),
input the travel distance of configuration axis 1 to wDirection[0] and travel distance of configuration 2 to wDirection[1].

(Example 2)

To perform linear interpolation for configuration axis [1] (Axis0001) and configuration axis [3] (Axis0003),

input the travel direction of configuration axis [1] to wDirection[0],and input the travel direction of configuration axis [3]
to wDirection[2].



_ Circular Interpolation

This section describes MCv_MoveCircularinterpolateAbsolute that performs the circular interpolation
of absolute position specification used in the sample program.
The details of the input variables are described in the following pages.

0O 00 -] OO LT = OO O —

fcceleratian
leceleration

leficceleration
leleceleration ,

wCircheesHun[0]:=1 ; . . h
wCirchuesHum[1]:=2 ;I CircAxes input
leduxPoint [01:= 10000.0;7) s These three input
lehuxPoint [1]:= 0.0; AuxPoint input variables will be arrays.
leEndPaint [0]:= 10000.0;7] ..
|eEndPoint [11:= 10000.0; J—~ EndPointinput = |
MCv_WoveCircularInterpolatedbsolute_I(

fresGroup = hxesGroupl0l . fhxesGroupRef,

Execute := bCircReq

ContinuousUpdate:= FALSE ,

Circhxes = wlirchxeshum .

GircMode = MC_CIRC_MODE__mcCenter

fuxPoint = letuxPoint ,

EndFoint = leEndPoint ,

PathChaice = MC_GCIRC_PATHCHOICE _mcCW

Yelocity = leVelocity

Jerk
CircularErrarTal
Bufferfaode
Options
[one
Busy
feotive
Commandbhort ed
Errar
ErrorlD

s

lederk
Brance

HO

bhGirchone ,
bhGircBusy
bhGirchetive .
bCirchharted .
bhGircErrar
uGircErrorlD

L1 N N O R R N N RRC R
R T I |

(FB specification (excerpt))

I/O variable name

Variable name

:= leTolerance
MC_BUFFER_MODE __mchbarting o

Data type

Description

| A ifies th t hat indi
nput / xes gro.up AxesGroup AXES_GROUP.REF Specifies the structure that indicates
information the axes group.
Start Execute BOOL Executes the FB when it is TRUE.
. The travel distance, velocity, acceleration,
Continuous . . .
update ContinuousUpdate BOOL and deceleration can be continuously
P changed while it is TRUE.
Specifies the axis to be used for the circular
Circular interpolation control from the configuration
interpolation | CircAxes INT[O..1] axis.
axis The index No. (1 to 16) of the configuration
axis is specified in the array.
Circular
interpolation | CircMode INT(MC_CIRC_MODE) Sets the circular interpolation mode.
mode
Sets the absolute position of the sub point
Sub point AuxPoint LREAL[O..15] according to the unit of the axes group.
The content varies by CircMode.
h | iti f th i
End point EndPoint LREAL[0.15] Sets the absolute position of the end point

according to the unit of the axes group.




Path PathChoice INT Sets the rotation direction of the circular
selection (MC_CIRC_PATHCHOICE) | interpolation.
. . Sets th locit ding to th it
Velocity Velocity LREAL ets the velocity according to the uni
of the axes group.
. . Sets th lerati t di
Acceleration | Acceleration LREAL et the a?cce eration rate according
to the unit of the axes group.
. . Sets the d lerati t di
Deceleration | Deceleration LREAL et the .ece eration rate according
to the unit of the axes group.
Jerk Jerk LREAL Sets the jerk according to the unit of the axes
group.
Circular
. lati
Interpolation . Sets the tolerance range of the circular
error CircularErrorTolerance | LREAL . .
interpolation error.
tolerance
value
Buffer mode | BufferMode INT Selects the buffer mode
(MC_BUFFER_MODE) '
Option Options DWORD(HEX) Sets the functional option in bits.
E ti . .
xecd |o'n Done BOOL Indicates that the control is completed.
completion
Executing Busy BOOL Becomes TRUE during FB execution.
. . B TRUE when the FB i trolli
Controlling | Active BOOL ecomes when the F 1s controting
an axis.

Output i ion i
Abortl.on of CommandAborted BOOL Eecomes TRUE when the execution is
execution interrupted.

Error Error BOOL Eecomes TRUE when an error occurs
in the FB.
Ret th f th

Error code | ErrorlD WORD(UINT) eturns the error code of the error

that has occurred in the FB.
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(1) CircAxes
Specify the array of the signed word type (INT type) with 2 elements in CircAxes.
Set wCircAxesNum(0..1) as an input label.
For the value of wCircAxesNum, specify N of the configuration axis [N] in the axes group setting.

(Example 1: Sample program)

Since Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting
to perform circular interpolation for configuration axis 1 (Axis0001) and configuration axis 2 (Axis0002),

input "1" to wCircAxesNum[1] and "2" to wCircAxesNum([1].

(Example 2)

If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2],

and Axis0003 is set for configuration axis [3] in the AxesGroup setting to perform circular interpolation
for configuration axis 1 (Axis0001) and configuration axis 3 (Axis0003),

input "1" to wCircAxesNum[0] and "3" to wCircAxesNum[1].



_ Circular Interpolation )

(2) CircMode
Input the ENUM enumerator or numerical value in the following table to CircMode.

Value ENUM enumerator Description
0 MC_CIRC_MODE__mcBorder Border point specification
1 MC_CIRC_MODE__mcCenter Center point specification
2 MC_CIRC_MODE__mcRadius Radius specification

(3) EndPoint
Input the end point coordinates of the circular arc to EndPoint.

Set leEndPoint(0..15) as the input label of EndPoint.
Input the end point coordinates of the configuration axis [N] to leEndPoint[N-T1].

(Example 1: Sample program)

If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting
to perform circular interpolation for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),

input the coordinates of the end point of Axis0001 to leEndPoint[0] and the coordinates of the end point

of Axis0002 to leEndPoint[1].

(Example 2)

If Axis0001 is set for configuration axis [1],

Axis0002 is set for configuration axis [2], and Axus0003 is set for configuration axis [3] in the AxesGroup setting
to perform circular interpolation with border point specification for configuration axis [1] (Axis0001)

and configuration axis [3] (Axis0003), input the coordinates of the end point of Axis0001 to leEndPoint[0]
and the coordinates of the end point of Axis0003 to leEndPoint[2].

leEndPoint[1] and leEndPoint[3] to [15] will ignore inputs.



_ Circular Interpolation )

(4) AuxPoint, PathChoice
The contents of the input variables AuxPoint and PathChoice vary depending on the type of circular interpolation.

(a) For circular interpolation with border point specification
When CircMode is 0:mcBorder, input the coordinates of the sub point on the arc to AuxPoint.
No setting is required for PathChoice input. (It ignores the input.)

[Positioning speed (Velocity)] "
Positive direction .
'Y

| Movement by circular interpolation

"1

|End point (EndPoint)

|
Start point \ |

Negative direction + » Positive direction
Home position

-
Negative direction Arc center point Lo .
*1: [ lindicates the variable to set.

*2: Set in SubPoint {AuxPoint).

Set leBorderPoint(0..15) as the input label of AuxPoint.
Input the coordinates of the sub point of configuration axis [N] to leBorderPoint[N-T].

(Example 1: Sample program)

If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting to
perform circular interpolation with border point specification for configuration axis [1] (Axis0001) and configuration axis
[2] (Axis0002), input the coordinates of the sub point of AxisO001 to leBorderPoint[0] and the coordinates of the sub point
of Axis0002 to leBorderPoint[1].

(Example 2)

If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], and Axis0003 is set for configuration
axis [3] in the AxesGroup setting to perform circular interpolation with border point specification for configuration axis
[1] (Axis0001) and configuration axis [3] (Axis0003), input the coordinates of the sub point of Axis0001 to
leBorderPoint[0] and the coordinates of the sub point of Axis0003 to leBorderPoint[2].

leBorderPoint[1] and leBorderPoint[3] to [15] will ignore inputs.



_ Circular Interpolation )

(b) For circular interpolation with center point specification
When CircMode is T:mcCenter, input the coordinates of the center point of the arc to AuxPoint.
Input the ENUM enumerator or numerical value in the following table to PathChoice input.

L. . A 1 . . .
Positive direction |Positioning speed (Velocity| ' Movement by circular interpolation

. |End point (End F’tr.aint]|'1

Start o
point "o

Negative directionnj = - » Positive direction
Home position . .
Arc center point™ |

v

Negative direction
*1:[_Jindicates the variable to set.
*2: Set in SubPaint (AuxPoint).

<AuxPoint input>
Set leCenterPoint(0..15) as the input label as AuxPoint.
Input the coordinates of the sub point of configuration axis [N] to leCenterPoint[N-T].

(Example 1: Sample program)

If Axis0001 is set for configuration axis [1] and Axis0002 is set for configuration axis [2] in the AxesGroup setting to perform
circular interpolation with center point specification for configuration axis [1] (Axis0001) and configuration axis [2] (Axis0002),
input the coordinates of the center point of Axis0001 to leCenterPoint[0] and the coordinates of the center point of Axis0002
to leCenterPoint[1].

(Example 2)

If Axis0001 is set for configuration axis [1], Axis0002 is set for configuration axis [2], and Axis0003 is set for configuration axis
[3] in the AxesGroup setting to perform the circular interpolation with center point specification for configuration axis [1]
(Axis0001) and configuration axis [3] (Axis0003), input the coordinates of the center point of Axis0001 to leCenterPoint[0]
and the coordinates of the center point of Axis0003 to leCenterPoint[2].

leCenterPoint[1] and leCenterPoint[3] to [15] will ignore inputs.

<PathChoice input>
Value ENUM enumerator Description

cw
Pasitioning path
]

0 |MC_CIRC_PATHCHOICE_mcCW ®

Start point™ .~ End point
[current stop -, L7 [positioning
position) R P address)

Center point

1 | MC_CIRC_PATHCHOICE__mcCCW CcCW




Cente;\puint

P

0P <8 s 3607

Start pciwnd point
[eurrent stop : (positioning

pasition)

\ address)
Positioning path

MC_CIRC_PATHCHOICE__mcShortWay

Shortcu

t

End point
.- -

MC_CIRC_PATHCHOICE__mcLongWay

Detour

Start
paint

End paint

.“' Centerl"l
i p-Olnl '._“\‘
B
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(c) For circular interpolation of radius specification
When CircMode is set to 2:mcRadius, the radius of the arc is input to AuxPoint.
Input the ENUM enumerator or numerical value in the following table to PathChoice input.

Positive direction . . .
4 Movement by circular interpolation

Pasitioning speed (Velocity) |:

End point (EndPoint]lq

Start point

» Positive direction

Negative direction
Home position
Negative direction *1:[_Jindicates the variable to set.
*2: Set in SubPoint (AuxPoint).

<AuxPoint input>
Set AuxPoint as leRadius(0..15) as the input label of AuxPoint.
Input the radius of the arc to leRadius[0]. Ignore the setting of leRadius[1] to [15].

<PathChoice input>
Value ENUM enumerator Description

CW shortcut

0 [MC_CIRC_PATHCHOICE_mcCW Start

Radius R
Center point
CCW shortcut
Center point
1 MC_CIRC_PATHCHOICE__ mcCCW Radius R~

Start

End point
point

Positioning path

CW detour

4 | MC_CIRC_PATHCHOICE__mcCWLongWay

5 | MC_CIRC_PATHCHOICE__mcCCWLongWay

180°< 8 < 360°

Pasitioning path
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(1) Operation patterns
Create programs that draw the shape combining linear interpolation and circular interpolation as shown below.

Axis 2 . ;
Reduction ratio 1: 1 < Coordinates of each point >
(directly connected
to the motor axis) . .- R30 R30
Ball screw P -
Lead 10 mm Y N Fi '\‘ 724264
\ ! 51.2132
5 ;
\\\ //
; \"\ f/
5' -
o T Ol @ deeal 70 1212132
‘ - 18.7868 | i
9 b 40 100
Ball screw Axis 1
Lead 10 mm Reduction ratio 1 1

(directly connected
to the mator axis)

Velacity waveform

Axis0001

Axis(002
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(2) Program of the PLC CPU

The following shows the program of the PLC CPU.
1) Program name [MAIN]

Public labels are used to send the start signal to the Motion module.

Wirite - 1 2 a 4 3 & 7 8 £ 10 11 12
1 [Finiiniize
SHAA00) ]
| 1 | —
2 ik
Puleays 0N Syrchroniz FLO READY
ation Flag
3 | ) [FRial Jag Valecity
X0 E20000 ]
I
4 [EH EDMCVF
5 [FAN Axes ServolH
X0 w20
*
I ! T O
6 12
READN x OFF Sarwa 0N
Corrrrand
7 [#Jos Operation
 — [ FOTE oo ) L
] (17 Vil
000G
Oo—
il el
i b ) P00 JOG
v
fTogEia
o—
1w
£is0001 JOG
Sackmard

11 37

(Continued to the next page)

J\

J\

[Initialization]
> Y0 (PLC ready) is turned on and
the initial value of JOG speed is set.

[Servo ON/OFF]
Servo OFF is executed when X20 is turned on.

[JOG operation]

When the value of DO changes, the JOG
speed in the JOG speed (G_leJogVelocity) of
the public label is stored. (Note 2)

> 10G aperation is performed while X21 to X24
are an.

110G operation ends when they are turned off.
This prevents the simultaneocus ON of the
forward rotation and reverse rotation.

(Mote 1) The bit for interlock.
It turns ON when the interlock
condition is satisfied.
Refer to 2) program name [interlock].

i

(Note 2) To change the JOG speed, change
the value of DO in double-precision
real number type from the GOT ar
other programs.
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(2) Program of the PLC CPU
1) Program name [MAIN] (continue)

13 Homing

a ]
wl

E T

N ]

[

TR T G B
rEcHoming

SEL | i cualae 000 1
Morvirg

Ciorrerand

i (74

" 5 bt
2 latiorknatie |

N I
kil [ I

rherpoiatio” Imerpolatio
1 Contrel [|n Erable

-—r

[

RET  prorglaron

=

o

[

[

SEY  Cochroren

Conkrol 1
Ciorremand
PO TE 000 b5

Al

& |

ol E—

Cantral 1
Carrmand

Fid o)

é,

r =]
_rﬂ
37 (18 RET  Surcteorcus
yrarrong Canirel 2
s Clorired i
b Dore -
28 [FError Fesal
W (000 10 b
rrorftmsat
—i b O—
kil i1
g g Error Reget
Feiel Carurriiard
BO }—
ENl =)

AN

FAN

I\

[Homing]

Axis0001, Axis0002, and VirtualAxis0001
(Note 2) start homing when X25 ta X27 are
turned on.

When the completion signal is received from
the Motion module, the start signal is reset.

(Note 2) The details of the virtual drive axis
VirtualAxis0001 are described in
Chapter 3.

[Interpolation control]

The interpolation control starts when X28 is
turned on.

When the completion signal is received from
the Motion module, the start signal is reset.

[Synchronous control] (for Chapter 3)

The synchronous control starts when X29 and
X2A are turned on.

When the completion signal is received from
the Mation module, the start signal is reset.

[Error reset]

The errar reset is performed when X2F is turned on.

(Note 1) The bit for interlock.

It turns ON when the interlock condition is

satisfied.
Refer to 2) program name [interlock].
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(2) Program of the PLC CPU (continued)
2) Program name [Interlock]
The interlock condition of each program is described below.

i | 2 3 | 4 5 | L] 7 | L] a | 18 | i1 iz
1 [
RDE 000, | RO D000 3
- A s ROE 0000, | ROTE G000 G bl Jog
GhxlHom | Chinterpol “g e oy Syrc? Erable
iy ation 2
T f 3T iF o
2 (a0
o 001 nterpolatio Synchronou Synchronow Aot 000
fHoming v Ciormerand & Control 1 5 Contral 2 UG Ereabile
Corrand  Command
ROTE 0000, ROTE 0000 3 e o
m BETeEsl GbEwal | GbSmcl Enahile
e o e N F o
3 (10l
Puk0dl?  Interpolstio Eywnchronou Synchronou B2
Homing i Cormand & Cortrel 1 8 Conkral 2 O Erable
C Cormmand  Command
4 [fHemirg
T T — .
i i ROTE 0000, RO 0000, hive] Stand G b THom
Ghixlog Ghinkenol "o ooy oot o ‘Tl rgFrahie
By ation - o
T F 3T 4F i} C—
5 (1
o (00 Interpolatio Sywnchronou Synchronow Axip(001 Bt 008
Busy nCommand 5 Control 1 5 Conkrol 2 Standstill Homing
Cowrrvarnd  Coimanand Exfib b
BOOC0. | ROTE0000. oryag o000, | ROTEL0000, baxiStands G bt
rivos | LRl G kSl | G bSenc? til inaEradie
A | O—
T T 1
L] (300
A 02 Interpolatio Synckronou Synchronou A0 Ao kg 000T
MOG Busy  mCorrand & Control 1 ¢ Central 2 Sxandstill Harring
Command  Command Enab
™ " G b 1M
0. | ROTE0000. bk Sta -
GESme?  neliti omineErab
- L f t o
Ermchronay Symehronou Virtusl Wirtusl
s Cortred 1 5 Contral 7 Axiv0001 Aot 00d
Correrand  Commard  Standstil Horing
Bl
]
0000, D _r:x:n s:r-.;_lrtn'.l ROTE 0000, ROTE OO0 G biberpal
Bk -'.“'m witiom Gbiterpol GpSmel  GRSmez stionEnabie
e ] N i N i | | i} o—
9
P02 AxieD001 P giDO02 Irterpolatio Synchronou Syrchrorou Aais00] A 2 Irterpalatio
JOGE Bury  Homing Herrirg: n Comerand ¢ Coniral 1 2 Cortrell 2 Standetil  Starddstill 1 Erable
Comerand  Command Command  Cormmand
10 F
000, RO7E 0000, ROTE 0000, ROTE 0000 ROTE 0000 s vared  BBaE
a A THam GRATHom GUVRAXIH | GRinterpel To av FEIROON BAEe BAZER
[ i s e S e |
37 1o 7 L 7 o it f
1
P b0 PocdglO02 A0 Adgll02  VirtualAxls  Intevpolstio Synchronou Synchronow Ack0001 Aal002  Wirtual
JOG Busy  JOG Bugy  Homing Horing. L] n Command & Control 1 s Gonbral 2 Stardstlll Standstll k000
Corrrand  Command  Homing Carrrranrd  Comenind Stardstill
(e
12
Syl
Enabls
13
Eetx 1St
Exiii
14
Al
Etandatil
b3t
il
O—
15
AxiE0007
Srandetill
16 (a7) = i Stat
Virtual
Bulg(0
Srarsdetill
—[EMD }—
17 (o2

I\

FAY

I\

JOG operation enable
condition

>~ Homing enable condition

Interpolation control enable
condition

Synchronous control enable
condition

The interlock condition uses
the bits that turn on when
the axis statuses of Axis0001,
Axis0002, and
VirtualAxis0001 become 4:
Standby (Standstill).
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(3) Program of the Motion module
The following shows the program of the Motion module.

1) Program name [ServoON_Jog]
This program performs all axes servo ON and JOG operation.

1 ff==-- Al Axes Servo ON----- L

20 MCv_AlIPower _1¢(

3| Enable .

4 ServoON Servo ON signal
5 ) (from PLC CPU)
6

IS JOG----- //

8;5IF(Z;i_Ie.,:;g'v'eI:;ci‘_';,-' <» ledogVelocity JTHEN
9 ledogWelocity := G ledogVelocity;

When the JOG speed is
changed, acceleration,

10} ledoghce := G_ledogVelocity % 2.0; . .
I leJoglec := G_ledog¥elocity * 2.0; deceleration, and jerk are
121 ledoglerk:= G ledogVelocity % 4.0: calculated again according to
13/LEND IF: - the velocity. (Note)
141 -

16/ //Axis0001

16] MCv Jog 1(

171 Axis = Axis0001.AxisRef ,

18§ JogFarward =|G bAx1Jogkw JOG signal

19| JogBackward :=[G bAx1JogBw J* . (from PLC CPU})

20} Velocity = TeJogvelocity ,

yal Aoceleration:= ledoghco

22| Deceleration:= ledoglec ,

23 Jerk 1= ledoglerk

24 Busy =>» G_bhAx1JogBusy

25 );

26 //hxis0002

27 MCv_Jog 2(

78 Axis = Axis000Z.AxisRef |

29| JogForward :=]G_bAxZJogFw , JOG signal

30} JogBackward :=)0_bAx2JogBw | (from PLC CPU)

31 Velocity = TedogVelocity ,

32 Acceleration:= ledogher

33 Deceleration:= ledogler

34 Jerlk ;= ledoglerk

35; Busy =» G bAx2JogBusy

36! );

37

(Note)

When a value larger than 536870911.0 is input to leJogVelocity, the value of leJoglerk exceeds the limit of the input value
(2147483647.0) of the FB.
Therefore, be careful when changing the JOG speed.
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(3) Program of the Motion module
2) Program name [Homing]
This program performs the Homing of each axis.

19 //-----Homing----- i

20 //hxi=0001

3] MC_Home_1(

4 bxis = A ic0007 AcisRef |, . .

bl Execute : =[ﬂ_hl'-'ux1 Homing , Homing start signal
B Position:= 0.0 , (from PLC CPU)

7 Done => bhx1Hominglone ,

8 Commandfborted =» bixIHomingdborted ,

ISQ ) Error =» bAx1HominzError

IE? G _bAxTHomingDone := bAx1Hominzlome OR bhx1Homimgdborted OR bixI1HomingError:

14 //Axis0002
15 MC_Home 2(

16: bxis = L0072 AeizRaf | : c

170 Execute :=[G bAx2Homine il g SErE gl

18] Position:= 0.0 , (from PLC CPU)

14 Done => bhxZHominzlone ,

20 CommandAborted =» bAx?Hominghborted ,

21 Error => bbxZHominzgError

22 )

23!

24 G_bAxZHominglone := bAx?Hominglone OR bAx2Hominzgbborted OR bhx2HomingError;
25

26 //VirtualAxis0001
277 MC_Home 3(

281 Axis = Mirtya e i 2001] Ay sRetf . .

29 Execute :=[ﬂ_h";"r'.-'-'l.x‘|H0|ning \ iy SEr s gl
30 Position:= 00, (from PLC CPU)

31 Done =» b¥rhx1HomingDone ,

32 Commandbborted = bVrdxIHominghborted ,

33 Error =» b¥rAxIHomingError

M

35

33 G_bYrbxTHominzDore = bV¥rhxIHomingDone OR bYrhxz1Homirglborted OR b¥rixTHomingErr
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(3) Program of the Motion module
3) Program name [Interpolation]

D 00 =) O O s DD D —

G0 QD =) O O e Q) e —

g e
L |

Ay

-
A g

This program performs interpolation control.

fi-=--- Interpolation----- / Interpolation control start signal
/flntial Walue Setti {(from PLC CPU)
aIF@G_blnterpolat ionBedTHEN
Fo=itroning relocity,Acceleration,Deceleration, Jerk
leVelocity := 30000.0;
lehcceleration = G0000.0;
leDeceleration = G0000.0;
lederl = 120000.0;
//Request ON
G blnterpolationReq := TRUE;
ELSE
//Request OFF
G_blnterpolationReg := FALSE;
//Reset Intermal Signal
bMovel inearZ0wel | _in := FALSE;
EWD_IF;
/iMove to PointO
MC Mowvehbsolute 1/(
Axisg = Axis0001 . AxisRef |
Execute = [z blnterpolationReqg ,
Position = G lePoint0O[0] ,
Velocity = |leVelocity ,

heoceleration lescceleration ,

Deceleration leDeceleration ,

Jerk

= lederk ,

Daone => bMovetbs1Done |
Busy =» bMovebbs1Busy ,
Aot ive =» bMovebbslActive ,
CommandAborted => bMovedbslhAborted ,
Error => bMovebbslError

K

/Dwiel |

TON_T(IN:= bMoveibsiDone

(Continued to the next page)

i

‘When the PLC CPU turns on the
interpolation control start signal
(G_bInterpolation), the positioning speed
and other commands are set and the start
signal on the Motion module side
(G_bInterpolationReq) is turned on.

‘When the PLC CPU turns off the
interpolation control start signal
(G_blnterpolation), the internal
signal is turned off.

Axis0001 is moved to Point0 by single axis
positioning.

JPT:= T#1s ,0=> bMoveAbs1Dwel| |_nut]:} Dwell
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(3) Program of the Motion module

3) Program name [Interpolation] (continued)

37 //Group Enable
38 MC_GroupEnable 1(

39 AxesGroup:= AxesGrouplD. AxesGroupRef
40 Execute;= bMovehAbsIDwel | out

41 Done=> bGrpEnDone ,

47 Error=> bGrpEnError

431 );

44

45! //Move to Pointl Linear

Interpolation

46; MCv_Movel inear InterpolateAbsolute_1(

AxesGroup001 . AxesGroupRef \
bGrpEnlone

L_whsxesNum ,

G lePointl ,

leVelocity ,
ledcceleration
leDeceleration ,
lederk ,

MC INTERPOLATE SPEED MUDE

vectorspeed

J*

L_wlirection , Je

47 AxesGroup =
48 E‘-C(-c:l_l:E‘ =
49 Linearhxes =
50 Position =
a1 Velocity =
52 Acceleration =
83 Deceleration 1=
hd Jerk .=
55 VelocityMode 1=
4l Direction =
57 Busy =7
o8 Active =)
59 CommandAborted =>
Gl Error =>
61 );

62

63 //Move to PointZ Circul

bMovel inear TBusy ,
bMovel inearlActive |,
bMowvel inear 1Aborted ,
bMovel inear1Error

ar Interpalation

B4 MCv_MoveCircularInterpolatedbsolute_1(

>~ The axes group is enabled.

The axes are controlled to move
to Point1 by linear interpolation.

Vector velocity specification

It is set in Program name: Initialize.

65 AxesGroup = AxesGroup00T1. AxesGroupRef
66 Execute = bMovel inearlActive ,

67 Cont inuousUpdate:= FALSE |

68 CircAxes :=lG wCircAxesNum e

B9 CircMode =IMC UTRD JE mc

70 AuxPoint =L _Telenter |

71 EndPaint :=IG lePoint? ,

72 PathChoice :=[MCCTRU PATHUHUTCE  meCW Je
73 Velocity 1= levelocity ,

74 Acceleration := |epcceleration

75 Deceleration := |eleceleration ,

76 Jerk 1= lederk

77 BufferMode 1= MC_BUFFER _MODE_ mcBlendingNext
78 Busy =» bMoveCirclBusy ,

79 Active =>» bMoveCirclictive ,

80 CommandAborted => bMoveCirclAborted ,

81 Error =» bMoveCirclError

82 );

83

(Continued to the next page)

Refer to 2.6 (3) 5).

The axes are controlled to move to
Point2 by circular interpolation with
>~ center point specification.
BlendingMext of the buffer mode is
used for execution.

Center point specification CW

It is set in Program name: Initialize.

Refer to 2.6 (3) 5).
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(3) Program of the Motion module
3) Program name [Interpolation] (continued)

B4} //Move to Point3 Circular Interpolat

85|

86|

87|

ga|

89|

90|

o1

92|

93|

04|

95|

06|

7|

98|

99|
100
101|
102
103
104
105]
106
107
108|
109]
110
111
112
113
114
115
116]
117
118
119
120
121
122
1231
124
125
1761
127
128|
129|
130]
131}
132
1331
134
135
1361

MC

)

r MoveCircularInterpolatetbsolute

ion

2

The axes are controlled to move to
Point3 by circular interpolation with

= radius specification.

Buffered of the buffer mode is used for
execution (Mote 1).

AxesGroup bxesGroupl0l . AxesGroupRef |
Execute bMoveCirclact ive |,
f”c-r"tlm,:nusLlpdite FALSE |,

Circhxes i wh I rchxesiNum

CircMode MC CIRC MODE  mcRadius Je
AuxPoint L_TeRadius ,

EndPoint G lePoint3 |,

PathChoice ML LUIRC PATHCHUICE - mcUWLongWay
Velocity levelocity

ledcceleratio
leDeceleratio

Accelerat ior
Oecelerat ion

T | N VIR (A | A (I || II || || 1]

no,
n o,

Radius specification
CW detour (Note 2)

E__mcBuffered ,

}'
Ive

ted ,

Jerk = lederk .
BufferMode := MC_BUFFER_MOD
Busy => bMoveCircZBusy
Active => bMoveCirc2act iv
CommandAborted =» bMoveCircZibar
Error => bMoveCircZErr

J//Move to PointO Linear Interpolatio

ar

r

It is set in Program name: Initialize.
Refer to 2.6 (3) 5).

VectorSpeed

(Note 1) Buffered is used instead of
Blending since the
operation direction of
Axis0002 is reversed at
Point2.

(Mote 2) Since the center angle of
the arc is 180° or more,
detour is specified.

The axes are controlled to move to
Point0 by linear interpolation.
BlendingMext of the buffer mode is
used for execution.

It is set in Program name: Initialize.

MCv Movel inear Interpolatedbsolute 2(
AxesGroup := AxesGroup0071. AxesGroupRef |,
Execute = bMoveCircZActive ,
Continuouslpdate:= FALSE
Linearhxes c= |G _whxesNum
Position :=4G lePoint0 ,
Velocity = JeVelocity
Acceleration := leAcceleration ,
Deceleration .= leleceleration ,
Jerk := lederk
VelocityMode := MC INTERPOLATE SPEED MODE
Direction =G wllirection |, e
BufferMode := MU_BUFFER_MUUE __mcB lend ingNext
Done => bMovel inearZ0one
Busy =» bMovel inearZBusy ,
Active =» bMovel inearZdctive ,
CommandAborted =» bMowvel inearZdborted ,
Error => bMovel inearZError

1

S/ /Dwel |

SET(bMovel inear?0one, bMovel inearZ0well _in);

TON_2(IN:=

bMovel inearZ0wel | in PT

//Group Disable

MC

GroupDisable 1¢
AxesGroup = Aﬁeshrluplll Axes
Execute = bMo nearZlwel |
Done = bGr |[|‘-“'3||:|C"|F-

(Continued to the next page)

= THls ,0=> bMovel inear20wel| out):

GroupRef

in OR bError OR biborted,

Refer to 2.6 (3) 5).

Dwell

The axes group is disabled.
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(3) Program of the Motion module
3) Program name [Interpolation] (continued)

137
138
139
140
141
147
143
144
145
146
147
148
149
160
151
167
153
154
165
156
167
158
168
160
161
162
163
164
165
166
167

//Move to Home Point =
MC_Movedbsolute 2
Axis = Axis0001.AxisRef ,
Execute = bGrpDsbDone & bMovelinearZ0wel | _out
ContinuouslUpdate:= FALSE ,
Position 0.0,
Velocity leVelocity ,

|ehdcceleration
leDeceleration ,

Acceleration

Dece lerat ion Axis0001 is moved to the home position
cele a

by single axis positioning.

Jerk lederk ,
BufferMode = MC BUFFER MODE mchborting ,
Done =» bMoveAbsZDone |,
Busy => bMowvedbsZBusy ,
Aot ive =» bMovedbsZictive |
Commanddborted =» bMovehbsZiborted ,
Errar =» bMovedbsZError
) -
/Dwel |
TON_3(IMN:= bMovedbsZlone ,PT:= T#ls ,0=> bMoveZ0wel | _out); } Dwell

J/Error Signal,Aborted Signal
bError := bMoveAbslError OR bGrpEnError OR bMovelinear1Error OR bMoveCirclError | The Error and Aborted

OR bMowveCircZError OR bMovelLinearZError OR bMovedbsZError; outputs of FB are
béborted := bMovetbsliborted OR bMovel inear|Aborted OR bMoveCircliborted described in OR
OR bMoveCircZAborted OR bMowvel inearZAborted OR bMoveAbsZaborted; conditions.
//Done Signal When the program normal
G blnterpolationbone := (bMoveZDwell out OR bError OR bAborted ) completion or the Error/Aborted
& (AxesGroup00l . Md.GroupStatus = 0); output turns on, the Done signal is

turned on and sent to the PLC CPU.



_ Program Example

(3) Program of the Motion module
4) Program name [ErrorReset]
This program performs the error reset.

I //Error Reset -

27 MC_Reset 1(

3 Axizr= Axis0001. AxisRef

4 Execute:= G _bErrorReset

50 .

6 > Axis error reset

7! MC_Reset_2(

8 Axis:= Axis000Z.AxisRef

g Execute:= G_bErrorReset
100 3: y
11
12; MC_GroupReset _1(
13 Axeslroup:= AxesGroup001. AxesGroupRef, Axes group error reset
14 Execute:= G_bErrorReset
150 );
16
17! MCv MotionErrorReset 1(
8 "Execute:= G_bErrorReset System error reset
190 )

3

[
=



_ Program Example )

(3) Program of the Motion module
5) Program name [Initialize] (initial execution type)
Set the coordinates of each point, axis number, coordinates of the center point, and arc radius to be used for interpolation
control and the coordinates of the start point and end point of the spindle for synchronous control.

1" //Initial Yalue Setting

? //lnterpolation

3 G lePoint0[0] := 70000.0;
4 G_lePointO[1] := 0.0;

b G lePoint1[0] := 18766.8;
B G lePoint1[1] := 51213.2;
7 G _lePoint2[0] := 70000.0;
8 G lePointZ[1] := 72426.4;
9 G _lePoint3[0] := 121213.2;
10 G_lePoint3[1] := 51213.2;
11

120 G leCenter1[0] := 40000.0;
13 G_leCenter1[1] := 72426.4;
14

159 G leRadius[0] := 30000.0:
16

170 G whxesMum[Q] := 1:

18 G whxesNum[1] = 2:

19
200 G_wCirchxesNum[0] := 1;
210 G wCirchxesMum[1] := 2;

23 G _whirection[0] :
24 G whirection[1] :

MC_DIRECTION __mcShortestiWay;
MC_DIRECTION mcShortestiWay;

yis)
26 //Synchronoust, Synchronous?2
27 G_leHomePoint := 0.0;

28 G_leMovePoint := 150000.0;
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Axis 2
(Axis0002)
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Click the play button at the lower left of the window.

—
.—n Axis 1
'”- (Axis0001)
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Operation Check

Axis 2
(Axis0002)

.

7 (Axis0001)
A .“Js'\'\h\k\\'! T e b ol s .. -

Check the sample program operation.
Before starting operation, make sure that the programs of
the PLC CPU and Motion module are installed.




Operation Check

7~

Axis 2
RESET RUN (Axis0002)
STOP 5

L)
R OR N
RO RU S
14,
EDY
e
¥ A ) [
[) RD

=
=
=2
- D

]
..-a-.\'..w&\o.\%! REER TR R R R A KNS K ASAEE

L

Set the RUN/STOP/RESET switch of the PLC CPU to RUN.
READY lamp and PROGRAM RUN lamp of
the programmable controller turn on.
RUN lamp of the Motion module turns on.




Operation Check )

( Axis 2 st St MElsszt:l-;f_';
RESET RUN (Axis0002)
—=
STOP
LUSE : N RE

%
.1.1.\\'{.\.7\'«.‘{1: Y S REXKLELEEERERRKERERE

Wait until PROGRAM RUN lamp of the Motion module turns on.
"r.01" and "r.02" are displayed on the servo amplifier,
(The dot turns on.)
The servo motor is set to the servo ON state.
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Axis 2 I MEISEIII/U-#_';
~ l (Axis0002) RUN

-_. - I _ MS

MElszm-l’u-if_‘:T

RUN
MS

SFTY
CCLinkIE TSN

SFTY

CC-LinkIE TSN

.L == Axis 1
: D # (Axis0001)

Turn on X20 to execute servo OFF.
"r.01" and "r.02" are displayed on the servo amplifier.
(The dot flashes.)
Turn off X20 to execute the servo ON again.
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Axis 2
~ (Axis0002)
Axis 1 forward| Axis 1 reverse —-— .
rotation JOG rotation JOG

. Axis 1
(Axis0001)
MRS ARRNRS AN SRRRERRL R RRRARRE S SRR AN AR R SRR AR SRR R AR R S A . -

Turn on axis 1 forward rotation JOG (X21) to move to
the address increase direction, and turn off to stop.

Turn on axis 1 reverse rotation JOG (X22) to move to
the address decrease direction, and turn off to stop.
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Axis 2
(Axis0002)

r

Axis 2 forward)| Axis 2 reverse
rotation JOG rotation JOG

}

.

Axis 1
(Axis0001)

1
[EEEEEEREEEREERERERERERE _\\.'.'-s.»c.' R - EEREECEEE R R SRR ' -

Turn on axis 2 forward rotation JOG (X23) to move to
the address increase direction, and turn off to stop.

Turn on axis 2 reverse rotation JOG (X24) to move to
the address decrease direction, and turn off to stop.
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Axis 2
(Axis0002)
w

1
4
2

r

Axis 1
(Axis0001)

KEEEEEEEREREE .'-‘0.\'-\"\'-\).‘-\\"\' EEEREREEEERERERE EXERERRR AR R X e R AR EEXREERE ' -

Turn on axis 1 homing (X25) to start the Axis0O001 homing.
Execute homing of proximity dog type
(33 is subtracted from Pr.PT45)
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Axis 2
(Axis0002)
L}

7

(Axis0001)

The axis stops a little further through the dog,
and sets that point as the home position.
Turn on axis 2 homing (X26) to start the Axis0002 homing.
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Axis 2
™ (Axis0002)
Virtual drive | —-—
axis 1 Homing .

-—D Axis 1
(Axis0001)
RN .‘J\\'\' Dt T et ot e e ' -

Turn on Virtual drive axis 1 Homing (X27) to
start the VirtualAxisO001 homing (data set type).
Axis0001 and Axis0002 will not move.
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Axis 2
'S ~ (Axis0002)
Interpolation | —-—
control start ; .
- — - —
z ” -~ s -
/ Nie \

,
» m Axis 1
g 7 (Axis0001)
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Turn on interpolation control start (X28) to start interpolation control.
The axes move to Point0 and stop for one second.

Then, Axis0001 and Axis0002 draw the shape as shown in Section 2.6.

The axes stop for one second, and then return to the home position.
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Interpolation
falue Settin

m—w THEN

oring Yelacity, Aceeleration,Deceleration, Jer
IevﬁIUC|1y 1= 30000.0;

ledcceleration = G0000.0;

leleceleration := GOOOOD.0;

Ie.J-'—*rk 1= 120000.0;

C —

. ELSE
i //Request OFF
[] : N - AL
—. 4 //Reset [nternal 3 t.'o.|
: 19 |I:!M|:|\-'eLlnea Z0wel | _ir := FALSE;
16/LEND_IF;
8 //Move to Pointd
19 MC_Mowve! -.bs:nlutr: 11
0 hxis := Axis0001 . AxisRef |
Position ;= G_lePoint0[0] .
Velocity = leVelocity ,
24 Acceleration 1= |lehcceleration |
] 25 Deceleration ;= leDeceleration ,
26 Jerk = lederk |,
7 Donel =» |bMovedbs 10one| |
L LE e 3 ¥ = 5 .

Check the program monitor.
The axes are moved to Point0 by single axis positioning
control of Axis0001.
After reaching Point0, the axes stop for one second.
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Operation Check

b
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]

i

B
b
b
£
f
f
f
f
f

fAGroup Enable
MC_GroupEnable 11
AxeslGroup: = AxesGroupl0]. AxeslGroupRef

Enabling
the axis group

= > i
Errar=> bGrpEnErrar

fiMove ta Paintl Linear Interpolation
MCv_Movel inear Interpolatedbsolute 10
Axesliroup Axeslroupl0] . AxeslroupRef |

G_whxesNum
G_lePointl ,
leVelocity .
leAcceleration ,
leDeceleration ,

LinearAxes
Position
Velocity
Acceleration
Deceleration

Jerk lederk
Ve loc i tyMode MC_[NTERPOLATE _SPEED_MODE_ VectorSpeed ,
Direction G wDirection ,
=% .
Commandiborted =» |bMovel inearlAborted |
Error =» |bMovel inear1Error
)
fiMove ta Point2 Circular Interpolation

MCv_MoveCircularInterpolateAbsolute_1(

MC_GroupEnable is executed to enable the axis group.
After the axis group is enabled, the axes are controlled to
move to Point1 by linear interpolation.
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Operation Check

53 = ;
59 Commanddborted =» [bMovel inear l1Aborted |
Gl Error =» |bMovel inear1Error

61} );

a7

63 //Move to Point2 Circular Interpolation

G4 MOv_MoveCircularInterpolatedbsclute_1(

Axeshroup £

AxesGroupl0l ., AxesGroupRef |

fie IlltoveL inear 1Act ive 8

63 Cont inuouspdate):= FALSE

68 Circhxes = G whirch<esNum A
| p - Center point
ie [CircMode = WC_CIRC_MODE__mcCenter |, o
i AuxPaint = L_lelenterl SRecHCn
1 EndPoint = G lePoint? |

72 [PathChoice = MC_CIRC_PATHCHOTCE _moCH_Je—] CW |

73 Veloc ity = TeVelocity ,

74 Acceleration = lehcceleration |,

75 Deceleration = |elleceleration ,

[ii Jerk = lederk .

77 BufferMade = WMC_BUFFER_WODE __mcBlendingNext |

74 =3 o

79 Act 1ve =3 ebirclict ive] ,

a0 ommandAbor ted) =» eCirclAborted] .

31 Error =» bMaveCirclErrar

82| );

24! //Move to Paintd Circular [nterpolatior

fa=

MCv Mavelircular Interpolatedbsolute 2(

Next, the axes are controlled to move from Point1 to Point2
by circular interpolation.




2.7 Operation Check )

=2

-\.

69 Commandiborted =» [bMovel inear 1Aborted |
i Error = |bMovel inear 1Error
B61{ );
62
63 //Move to Point2 Circular Interpolation
G4 MOv_MoveCircularInterpolatedbsolute_1(
65 AxesGroup 1= AxesGroup00] . AxesGroupRef |
lils Executel := |bMovel inear TAct ive] ,
63 Cont inuouspdate):= FALSE ,
. i Circhzes 1= G_wlircAxeshNum ,
63 CircMode = MC_CIRC_MODE__mcCenter
| | 70 AuxPoint = G_leCenterl ,
' & 71l EncPoint = & Iwaintt .
2 PathChoice = MC_CIRC_PATHCHOICE_ mcCW
73 Velocity = leVelocity ,
74 boceleration = |ebcceleration ,
75 feceleration = leleceleration ,
S 7h Jerk = lederk ,
’ b 77 BufferMade = MC_BUFFER_MWOIDE __mcBlendingNext

s R N
Center! P e =2 :
Pﬂ'""& a0 ommandAbor ted = bMoveCirclAborted] .

\\ Error =» |bMaveCirclErrar
~ 1
“
————— -n 44 S/Move to Pointd Circular [nterpolatior
Polntd 95 MCv_MovelircularInterpolateAbsolute 2(

From Point1 to Point2, the center point specification method
has been set.
The coordinates of the center point are specified for AuxPoint.




2.7 Operation Check )

MCw HDVEEI rcular lnterrolate&bsnluh 2(
6 “hxesGroup AxesGroup001 . AxesGroupRef

EontlnunusLndate = FALSE ,

a9 Circhxes = G wCirchxesNum

90|  [CircMode ~ VE_CIRC NODE__pcRadius _ J#——] Radius specification |

9 AoFoint = G_leRadius ,

92 EndPoint =G lePointd

93 [PEthEh-JiCE = MC CIRC PATHCHOICE mcCWLongWay I

94 Veloc ity = leVelocity ,

95 bceeleration = |ebcceleration , | cw

46 Deceleration = leleceleration . Detour
| | 97 Jerk = lederk ,
; | g8 Buf ferMode = WC_BUFFER MODE_ mcBuffered |

44 =2 :

100 Aot ive => bMovelircAct ive| .,

101 CommandAborted] =» bMoveCircZiborted| ,

102 Error] => [bMoveCirc2Error]

104
. & /K ™ 105 //Move ta PointO Linear Interpolation
’ 106

Centert MCv_Movel inear Interpolatebbsolute_2(

puintt P, o roinus 107 Axesliroup := AxesGroup001. AxesGroupRef |
\ 108 Executel = bMoveCirc2hctive| |
\\ 102 Cont inuousUpdate):= FALSE
~ 110 Lineardxes = (3_whxeshum ,
----- 1 1 Position = G_lePointD .

Pointd 112 Velocity leelocity .

Next, the axes are controlled to move from Point2 to Point3
by circular interpolation.
From Point2 to Point3, the radius specification method has been set.
The radius is specified for AuxPoint.




2.7 Operation Check )

101 Lommandabor ted » IbMoweCircZAborted I iy

102 Error =» |bMoweCirc2Errar
03 -

104

106! //Move to Point0 Linear Interpolation

ll;‘li MCv_Movel inear Interpolatehbsolute_Z(

107 AxesGroup = AxesGroup00) . AxesGroupRef
108 =
109 Continuouspdatel = FALSE
110 Linearixes = G_whxesNum ,
1 Position = G_lePoint0 ,
. 112 Velocity = leVelocity .
n 113 Acceleration = |ehcceleration ,
: ™ 114 Deceleration = |eDeceleration .,
| 115 Jerk = lederk ,
116 VelocityMode ;= MC_[NTERPOLATE_SPEED_MODE_ VectorSpeed ,
117 Direction = Gwhirection
118 Buf ferMode ;= MC_BUFFER_MODE _ mcBlendingMext |
i e o 119 Done =» bMovel inearZDone ,
e W o jK }'—"- Busy] => ENoveLinear ZBusy] .
L] 21 => 5
: !‘ “ * 1 122 Commandbbor ted) = [bMowel ingarZéborted |
~ ““’“‘" Poir2 n hy 123 Error => |bMavelinearZError]
124] J:
: L , 125
' . g 126, //Dwel |
ooy N _" 127 SET(bMovel inear20onel, [bMovel inearZ0wel | _in] ;
Ko 128 TOM_Z ([N} = [bMoveLinear20we [ 1_in] .PT1:= T#1s [JO=> bMovelinearZ0wel [_out]):

Then, the axes are controlled to move from Point3 to Point0
by linear interpolation.




2.7 Operation Check )

e et

103] )
104

Velocity

boceleration lehcceleration

Deceleration leleceleration

105 //Move to PointO Linear Interpolation
106 MCv_Movel inear Interpolatedbsolute_2(
107 AxesGroup = AxesGroupl0]. AxesGroupRef
104 Execute| := [bMoveCircZhctive] ,
109 Cont inuouslpdate)= FALSE
110 LinearAxes = G_whxeshum ,
Pogition = G_lePoint0 ,
= leVelacity ,

|
|
]
]
115 Jerk lederk ,
116 Ve loc | tyMode MC_[NTERPOLATE _SPEED_MODE_ VectorSpeed .
17 Direction =G wlirection
118 Buf ferMade := MC_BUFFER_WODE__meBlendinghext |
- 13 Dane =» bMowvel inearZ0one
Fhaial N Waaind." (il Busy =3 [EMavelinearZBusy| ,
/ My /K_‘ 121 Aot ive =» bMavelinearZAct ive] ,
I a * ! 122 CommandAbor ted =» |bMavel inearZAborted |
A\ centert pojne 123 Error =» |bMowvel inear2Error
Point] & ‘ Paintd 124
" P8 125
LY < 126 Dwe | |
127
1

! ¥
ToN_Z (Il JFT:= Tfls [B=> bMovel inear20wel | _out]);

Dwell is performed and the axis group is disabled
after the axes reach PointO0.
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r
I
\

Paintl

R0

T 2T
“ g /K

\

% % ,

Center! point2
‘ Paint
/’

13 diMowe to Home Point
138 MC_MowveAbsolute_21
138 hxis Axis0001 ., Ax isRef |

Quvovel inearZive ] outlg

141 Cont inuouslpdatel = FALSE |,

142 Position = 0.0,

143 Velocity = leVelocity .

144 Acceleration = |ehcceleration ,
145 Deceleration := |elleceleration ,
146 Jerk = lederk

147 Buf ferMade := MC_BUFFER_MODE__mcAborting
148 Donel => [EMaveAbaZlone]
149 =% ,
151 ommandAbor ted = bMaveAbsZAbor ted] |
152 Errorf = [bMoveAbsZError]

183| );

154

155 //0wel |

156 TON_3([N]: = [fMoveAbsZhane] ,PT:= THls [B=> BMoveAbsZhwell out]) ;
167

154 ‘Errar Signal,Aborted Signa

159 [bError] : = [bMovedbs1Errar] OR [bGrpEnEr ror] DR [bMovel inear IError] OR [bMoveCirclErrar]
160 OR [bMoveCirc2Error] OR [bMovel inearZError] OR [bMovedbsZErrorf

161 |bAbarted] : = [bMoveAbs 1 Abor ted| OR [bMovel inear lAbar ted| OR [bBMoveCirc 1 Abor ted

16 OR [bMoveCircZAbor ted] OR [bMovel inear2abor ted! OR [bMoveAbsZAbar tedk

163

1 64 Done Signa

IfE [E_ETnterpolationbone] := (BMoveAbsZDwe T _ouf] OR [BError]| OR [BABorted] )

Finally, the axes are returned to the home position from Point0
by single axis positioning control.
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133 MC_Movedbsolute_Z(

139 Axis = Axis0001.AxisRef |,
140 xecute] := |bGrpDsb [Done| & [bMovel inearZ0wel 1 _out] ,
141 0nt|nunu5UndatE| = FALSE ,
142 Position = 0.0,
143 Velocity = leVelocity ,
144 Acceleration = leAcceleration ,
145 Deceleration = |leDeceleration ,
146 Jerk = lederk ,
147 Buf ferMode = MC_BUFFER MODE_ mcdborting .
148 one| => 'thVFﬁhq?ﬂnhe]
144 Busy’ =» [bMave usy| .
. 160 At ive =» bMoveﬁhs?nctive ,
'_. 151 Command&borted =» [bMovedbsZAborted)] |
152 Error = bMovedbsZError
:- 153 ).
154
185 //Dwel |
- 156 TON_3([IN]: = [oMoveAbsZDone] ,PT:= T#1s J3=> bMoveAbsZhwell out]);
” - Lot 'Il_ i
/ N7 \ 158! //Error Signal,Aborted Signa
% * | 158 [bError] := [bMoveAbs1Error] OR [bGrpEnEr ror] OR [bMovel inear1Error] OR [bMoveCirclErrar]
\ centert pointz » 160 OR [oMoveCire2Error] OR [bMovel inear2Error| OR [bMovebsZErrorl
Paiat] Poiatd 161 [bAborted] : = [bMoveAbs 1 Abor ted| OR [bMevel inear 1 Abar ted] OR [bMoveGirclAbor ted
.1 P 162 OR [bbovel i r 0R [bMovel i OR A
- ’, 163
~ o | 64 ,»'__-"'|_I_|| e Jignal
165 [G_blnterpolationbone] := (bMoveAbsZDwelT out] OR[BError] OR bAhorted| ]
Faintd 166 % (AxesGroup007 .Md.GroupStatus = 0)
. -7
f ™
The program ends after the dwell time is elapsed,
the internal trigger is reset, completion signal is turned on
and transferred to the PLC CPU.
\ A
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Operation Check

138, MC_Movedbsolute_Z(

139 hxis o= Axis0001 . AxisRef |

140 _ :=|bGrpOshiDone] & [bMovel inear2Owe 1 _out] ,
141 ont inuousUpdatel = FALSE

142 Position = 0.0,

143 Velocity = leVelocity ,

144 Acceleration 1= ledcceleration |

145 Deceleration := leDeceleration ,

146 Jerk = lederk ,

147 Buf ferMode 1= MC_BUFFER_MODE__mcAborting
144 Done] = [bMovedbsZ0one] |

149 Busy = [bMoveAbsZBusy] .

160 Aot ive =» bMovedbsZAct ive|,

151 Commandbborted => [bMoveAbsZiborted] ,

162 Erron =» |bMovedbsZError

153] );

164

185 //Dwel |

156 TON_3([TN]: = [oMoveAbsZDone] ,PT:= T#1s [J3=> bMoveAbsZhwell out]);
157

158! //Error Signal,Aborted Signa

152 [bError] : = [oMoveAbs1Error] OR [bGrpEnError] OR [bMovel inear 1Error] OR [bMoveCire1Errar]

160 OR [oMoveCire2Error] OR [bMovel inear2Error] OR [bbovedbsZError]

162 OR o 0R wel i

163

164! //Done Signal

165 [G_blnterpolationDone] := (bMoveAbsZDwel T _out] OR [BEr ror] OR [BAborted] )
166 & (AxesGroup007 . Md. GroupStatus = 0);

161 [bAbar ted] : = [bMoverbs1Abor ted] OR [bMovel inear1Abor ted] OR [bMovelirelAbar ted
L _ : R

A

This completes the operation check.
Go to the next page.




_ Summary of This Chapter )

In this chapter, you have learned:

e Steps of Interpolation Control
e Axes Group

e FBs for Interpolation Control
e Linear Interpolation

e Circular Interpolation

e Program Example

e Operation Check

Important points

Steps of Interpolation e Enable the axes group before executing interpolation control.
Control
e Disable the axes group after completing interpolation control.

Axes Group e Register the target axes for interpolation control to one axes group.
e Register the axis name to the configuration axis of the axes group parameter.

e The position command unit and velocity command unit can be set.

FBs for Interpolation e MC_GroupEnable/MC_GroupDisable is used to enable/disable the axes group.
Control

e MCv_Movelinearinterpolate*** is used for linear interpolation, and MCv_MoveCircularinterpolate*** is used for

circular interpolation.

Linear Interpolation e You have learned how to set the following four input signals of MCv_MovelinearInterpolateAbsolute.

e LinearAxes, Position, VelocityMode, Direction

Circular Interpolation e You have learned how to set the following five input signals of MCv_MoveCircularinterpolateAbsolute.

e (CircAxes, CircMode, AuxPoint, EndPoint, PathChoice

Program Example e You have learned about the programs that draw the combined path of linear interpolation and circular interpolation.

Operation Check e You have checked the operation of the sample program in the video.




m Synchronous Control )
_ Concept of Synchronous Control )

Synchronous control is a software function that controls mechanical components, such as gears, transmissions, and
cams, by transmitting the position information (command) of the slave axis that is synchronized with the master axis.

The following FBs are used to describe the relationship between the master axis and slave axis for the synchronous

control.
FB name Control
MC_Camin Executes cam operation.
Sets the speed ratio between the master axis and slave axis, and starts gear
MC_Gearln

operation.

Combines the motion of two axes according to the selected method, and

MC_CombineAxes . . . .
- NeAx outputs the combined motion to the third axis.

Master:
Axis0001
Slave: MC_Camin
Axis0002 -
ﬁ Axis0001 AxisRef — Master —
w\; Axis0002.AxisRef — Slave —




m Cam operation MC_Camin

The following describes MC_Camln, which is an FB that executes cam operation.

o e TS I 0 o 3 B R o Y N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

J;

MasterValueSource ' =

CamTablelD := CamTablelD
BufferMode =

Options := HO

[nSync =» blnSvnc

Busy => bCamlnBusy
Active => bCamlnbctive
Command&borted => bCamlndbaorted
Error =» bCamlInError
ErrorlD => uCamlnErrorID

EndOfProfile

<FB specification (excerpt)>

=> bEndOfProfile

MC Camln 1¢(
Master c= Axis0007 . AxisRef
S lave = Axis000Z . AxisRef
Execute := bCamlInExe
Cont inuouslUpdate = FALSE
MasterOf fset = 0.0,
o lavelf fset = 0.0,
MasterScaling = 1.0,
SlaveScaling = 1.0,
MasterStartDistance := 0.0 ,
MasterSyncPosition = 0.0 ,
otartMode ;= MC_START MODE  mclmmediate

MC SOURCE  mcSetValue

MC BUFFER MODE _ mchborting

I/O variable name Variable name Data type Description
Master axis Master AXIS_REF Specifies the master axis.
I/0
Slave axis Slave AXIS_REF Specifies the slave axis.
Input | Start Execute BOOL Executes the FB when it is TRUE.
While it is TRUE, the master axis
Continuous ContinuousUpdate | BOOL offsgt, slave axis. offseft, master axis
update scaling, slave axis scaling, and cam
table ID can be continuously changed.
ff he ph fth is.
Master axis offset | MasterOffset LREAL © s'et's't ep as,e ofthe master axis
The initial value is "0.0".
. Offsets the displ t of the sl
Slave axis offset SlaveOffset LREAL .se ° .e. ‘|sp acemer: O" e slave
axis. The initial value is "0.0".
. . . Enlarges or reduces the cam table.
Master axis scaling | MasterScaling LREAL .g. ) )
The initial value is "1.0".
Increases or decreases the stroke
Slave axis scaling | SlaveScaling LREAL amount of the cam table.
The initial value is "1.0".
. Specifies the position of the master
Master axis follow- . .
MasterStartDistance | LREAL axis for the output value (OutputData)

up distance

to start synchronization.




Master axis MasterSyncPosition | LREAL Specifies the position of the master
synchronization axis for the current value per cycle
start position (MC_Camin.InputPerCycle) to start
synchronization.
INT Specifies the timing to start cam

Start mode

StartMode

(MC_START_MODE)

operation.

Master axis data
source selection

MasterValueSource

INT
(MC_SOURCE)

Specifies the data source of
the master axis.

Specifies the cam ID.

— (Note)

Cam table ID CamTablelD MC_CAM_ID )
For details, refer to 3.4 (3).
INT
Buffer mode BufferMode Selects the buffer mode.
(MC_BUFFER_MODE)
Option Options DWORD(HEX) Sets the functional option in bits.
B TRUE wh h i
In synchronization |InSync BOOL ecomes TRU _W 'ent e output axis
starts synchronization.
Executing Busy BOOL Becomes TRUE during FB execution.
Controlling Active BOOL Become.s TRUE V\{hen the FB is
controlling an axis.
Abort|<.)n of CommandAborted | BOOL !Becomes TRUE when the execution is
execution interrupted.
Output
Error Error BOOL ?ecomes TRUE when an error occurs
in the FB.
Error code ErrorlD WORD(UINT) Returns the error c.ode of the error
that has occurred in the FB.
Cam cvcle Becomes TRUE by 1-cycle movement
y i EndOfProfile BOOL only for one scan in the program
completion

cycle.

(Note) The details are omitted because this course uses the default values.



m Gear operation MC_Gearln

The following describes MC_GearlIn, which is an FB that performs gear operation.

10 MC Gearln 1(

Z Master c= AxisD001 . AxisRef

3 o lave 0= A isD00Z . AxisRef

4 Execute := bGearInExe

4] ContinuouslUpdate = FALSE ,

§] RatioNumerator = dNumerator

7 RatiocDenominator = udlenominator

8 MasterValuesource = MC_SOURCE_ _mcSetValue
9 Acceleration = |ebco ,

10 Deceleration = |elec ,

11 Jerk = lederk ,

12 Buf ferMode = MC_BUFFER_MODE_ mchborting
13 Options := HO

14 InGear =» blnGear ,

15 Busy =>» bGear [nBusy

16 Active => bGearInkctive

17 Command&borted =» bGearInAborted

18 Error =>» bGearInError

19 ErrorlD =» uGearInErrorID
200 ):

<FB specification (excerpt)

I/O variable name Variable name Data type Description
Master Axis Master AXIS_REF Specifies the master axis.
I/O
Slave axis Slave AXIS_REF Specifies the slave axis.
E ti o
xecution Execute BOOL Executes the FB when it is TRUE.
command
. While it is TRUE, the gear ratio numerator, gear ratio
Continuous . . . .
uodate ContinuousUpdate |BOOL denominator, acceleration, and deceleration can be
P continuously changed.
Gear ratio . o .
RatioNumerator DINT Specifies the gear ratio numerator.
numerator
G ti . . e . .
ear ra. 1 RationDenominator | DWORD(UDINT) Specifies the gear ratio denominator.
denominator
Input | Master axis dat INT
asteraxis .a a MasterValueSource Specifies the data source of the master axis.
source selection (MC_SOURCE)
Acceleration Acceleration LREAL Specifies the acceleration rate.
Deceleration Deceleration LREAL Specifies the deceleration rate.
Jerk Jerk LREAL Specn‘les.theJerk at th.e start of
acceleration/deceleration.
INT
Buffer mode BufferMode Selects the buffer mode.
(MC_BUFFER_MODE)
Option Options DWORD(HEX) Sets the functional option in bits.
Output | Gear ratio InGear BOOL Becomes TRUE when the target speed is reached.
reached




Executing Busy BOOL Becomes TRUE during FB execution.
Controlling Active BOOL Becomes TRUE when the FB is controlling an axis.
Aborti f I

bOI’tI(?n © CommandAborted |BOOL Becomes TRUE when the execution is interrupted.
execution
Error Error BOOL Becomes TRUE when an error occurs in the FB.
Error code ErrorlD WORD(UINT) Returns the error code of the error that has occurred in

the FB.




m Addition/subtraction positioning (composite gear) operation

The following describes MC_CombineAxes, which is an FB that performs addition/subtraction
positioning (composite gear) operation.

Ay is0001 . AxisRef |
Lxis000%. AxisRef
Axis0003. &xisRef ,
bComb ineExe

1. MC Combinebxes 1(

i Master] =

3 Master? =

4 Slave =

b Execute =

§] Continuouslpdate = FALSE
7 Comb ineMade D=

8 GearRat ioNumeratorhl

9 GearRatiolenominatorMl =
10 GearRat ioNumeratorh?

11 GearRat ioDenominatorMZ :=
17 MasterValueSourceMl :=

13 MasterValueSourceM? :=

14 Buf ferMode =

15 Options = HO
16 InSync =» blnsvne
17 Busy =>

15 Active =>

19 Commandiborted =>
20 Error =>
21 ErrorlD =>
2700
23

<FB specification (excerpt)>

udlenominator?
MC _SOURCE  mchetValue
MC SOURCE  mehSetValue
MC BUFFER MODE  mchborting

hComb inedxesBusy
bhComb inedxesbsct ive
bComb inedxesiborted
bComb inedxesError
uComb inedxesError D

MC _COMBINE MODE  mcAddixes

:= dMumerator?l
udlenominator!
:= dNumerator? ,

I/O variable name Variable name Data type Description
Master axis 1 Master1 AXIS_REF Specifies the master axis 1.
I/O0 Master axis 2 Master2 AXIS_REF Specifies the master axis 2.
Slave axis Slave AXIS_REF Specifies the slave axis.
Input | Execution command | Execute BOOL Executes the FB when it is TRUE.
While it is TRUE, the addition/subtraction
Continuous update | ContinuousUpdate BOOL method, gear ratio numerator, and gear ratio

denominator can be continuously changed.

Addition/subtraction

. CombineMode
method selection

INT
(MC_COMBINE_MODE)

Specifies the method to combine the travel
amount of the master axis 1 and master axis 2.

Master axis 1 gear

. RatioNumeratorM1
ratio numerator

DINT

Specifies the gear ratio numerator of the
master axis 1.

Master axis 1 gear

. . RationDenominatorM1
ratio denominator

DWORD(UDINT)

Specifies the gear ratio denominator of the
master axis 1.

Master axis 2 gear

. RatioNumeratorM?2
ratio numerator

DINT

Specifies the gear ratio numerator of the
master axis 2.

Master axis 2 gear

. . RationDenominatorM?2
ratio denominator

DWORD(UDINT)

Specifies the gear ratio denominator of the
master axis 2.

Master axis 1 data MasterValueSourceM1

source selection

NT
(MC_SOURCE)

Specifies the data source of the master axis 1.




Master axis 2 data
source selection

MasterValueSourceM?2

INT
(MC_SOURCE)

Specifies the data source of the master axis 2.

INT
Buff BufferM | h ff .
uffer mode ufferMode (MC_BUFFER_MODE) Selects the buffer mode

Option Options DWORD(HEX) Sets the functional option in bits.
B TRUE when the sl

In synchronization InSync BOOL ecomes. U when the slave starts
synchronization.

Executing Busy BOOL Becomes TRUE during FB execution.

Controlling Active BOOL Be.comes TRUE when the FB is controlling an
axis.

Output : —
Abortlc?n of CommandAborted BOOL ?ecomes TRUE when the execution is
execution interrupted.

Error Error BOOL Becomes TRUE when an error occurs in the FB.
Error code ErrorlD WORD(UINT) Returns the error code of the error that has

occurred in the FB.




_ Virtual Axis )

Motion control uses virtual axes to generate virtual commands and position data.

Axis type Description

Virtual drive Generates virtual commands in the motion system.
axis No actual drive unit is used.

Generates the current position data from the variables of the motion system.
It is used as an input axis for the single axis synchronous control. It cannot be
used as a slave axis.

Virtual encoder
axis

Virtual linked Connects FBs of the single axis synchronous control.
axis Only the data required for the single axis synchronous control is defined.

For example, the following mechanism consists of the axes shown on the right.

Virtual drive axis:

Virtual drive axis: |____f MC Gearln
VirtualAxis0001 ;

VirtualAxis0001 S

.

Virtual encoder axis: Virtual linked axis:

VirtualEnc0001 LIHMTSOOO1
M1
Virtqal encoder axis: J v MC_CombineAxes
" VirtualEnc0001 .

Real drive axis: |

Axis0001 - - ;
Virtual linked axis:
LinkAxis0002
M: Master (Master axis)
5 : Slave (Slave axis) -
M1: Master1 (Master axis 1) M
M2: Master2 (Master axis 2) MC_Camin
5

Real drive axis:
Axis0001




_ Steps of Synchronous Control )

The following shows the steps of the synchronous control process.

START

Create an operation profile | ---- Before using MC_Camin,
T create an operation profile to define the cam pattern.

Write FBs for
synchronization

I
Start FBs for

synchronization

==+ Describe the FBs for synchronous control in the program.

++++ Execute the FBs for synchronous control.
The status of the slave axis becomes "SynchronizedMotion”.

Drive the master axis -=++ When the master axis is driven, the slave axis moves synchronously.
'

(Stop the master axis)
'

Stop synchronization ===+ MC_Stop is executed for the slave axis.

The axis status changes from "SynchronizedMotion" to
"Standstill", and synchronization is deactivated.

END



_ Operation Profile )

Waveform data used for control is collectively called an operation profile.
The following describes how to create cam data.

(1) Creating new operation profile data

With the motion control setting function, right-click [Operation Profile Data] in the navigation window and select
[Add New Data] to display the "New Data" window.

In this course, we will use the default values for all the basic settings and detail settings.

Click the [OK] button.

New Data *
Basic Setting
8 Data Type I Operation Profile Data :EI
ecniacs {Data Name) ProfileData0og1

Detailed Setting
Data Format
Type Cam Data ﬂ
Interpodation Method Specification  Section Interpolation ﬂ
Expand Setting T
Auto Expand :_\‘:S__________ __ _:3"_ For automatic loading,
Prafile 1D (1 to 60000) 1 refer to 3.4 (3.
Repetitive Operation Enable =]
Input Absolute Coordinate Disable [Relative Coordinate) E
Output Abcolute Coordinate Dizable (Relative Coordinate) z

==




_ Operation Profile

(2) Creating cam data

The window as shown below is displayed to create a cam curve.
The following table describes each item in the window.

@ ©) @
{Section kterpalation) (£ - - -
® Len_par Cyele Ssttng Stroke Amourd Satting Cam Time Settirg per Grele
— N — | [C— | S
i e o kg e Mo G et o bt e e 1506980] | Qi Sveke Amaunt: £ | 1500800
Cam Graph
Dusplay Graph Dizplay Magrifizstnn Pant Dats
Stroke s ] Vieltity s [] Accelerationsm [ Jork e Width (100 |% Height [100 % | W/H 108K Sereen Diisplay
[um]
150000
L]
=150000
1] 37600 5000 112500 150000
fum]
Stroke Setling -
[um/min"2] (£ Firemtune the cam curve by section
End Point Vielocitylum== | bhput | End Font Accelerationfums= -
750000 1500000 0 =296033132033
(1] (i) ] 296048132033
\[o} Item name Description
1 Resolution Select the resolution of the cam data.
Set the length and unit of a cycle.
2 Len. Per Cycle . . .
(Travel distance of the master axis required for a cam to rotate once)
Set the stroke amount and its unit.
3 Stroke Amount

(Maximum travel distance of the slave axis during one rotation of a cam)

4 Cam Time per Cycle

Set the time required for one cycle of a cam.

values.
(It does not affect the run time in the program.)

The time is used for calculating the acceleration, deceleration, and jerk

5 Stroke Setting

Set the stroke positions.




_ Operation Profile

(2) Creating cam data (continued)

In this course, we will create the cam pattern as shown below.

Settirg Misthod - [(Gam Data (Sectin Inierpalation) | €

Resohition : IE Len.per Cyele Ssiting Stroke Amurt Setting Gam Time Satting per Cyels
Stroks Satiing Fargelan] - Sk pm > Lol um - Com Time por Cycle: [ 6000 1s)
%Euﬂmpa}wugﬂaw the decimal point can be set arbitrariby. Lak paqlieRs L IEI]I]I]IJ.D. SR DOEEIE . 15k
Cam Gragh
Dusplay Graph Display Magnificatnn Pamt Dats
Strcke mm—" ] Velocity s [] Accaloration s [ Jerk s width [100 | % Height [100 x| W/H 100 Sereen Display |
fur]
150000
L]
=150000
[ 7500 5000 112500 150000
fum]
Stroke Settng =
Tuitial Stroke - 00 fum] Tnit. Vielociky [umfmind Tnit. Acceleration : fum/min"2] L€ Finemtune the cam curve by section
Sec.Mo. | Start Pomtlum] End Pont[um] Sarcke[um] | Com Curve Thpe best | End Point Vielocitylum'= | heut | Erd Point Accelerationfum/= A
1 on 50000 1500000 Sirle Hypot, 00 =2960331 52088
2 TEOBD0 o L1} Single Hypot. (1120 2960431321033
3,
5]
5|
L
3| w
\[o} Item name Setting value Sec. No. Start End Stroke Cam Curve Type
1 Resolution 256 1 0.0 75000.0 150000.0 Single Hypot.
150000.0 2 75000.0 0.0 0.0 Single Hypot.
2 |Len. Per Cycle Unit: um
(Enter manually.)
150000.0
3 | Stroke Amount Unit: um
(Enter manually.)
4 | Cam Time per Cycle |6[s]
5 | Stroke Setting See the right table.




_ Operation Profile

(3) How to specify the operation profile data

The cam data created in the operation profile must be stored in the cam storage area in the Motion module.
If "Auto Expand" is set to "Yes" when new operation profile data is created (— 3.4 (1)),
the cam data is automatically stored in the cam storage area when [Y0] is turned ON.

At this time, set CamTablelD specified in MC_Camln as follows.

1/ MC_Camlrn_1.CamTablelD.ProfilelD := ProfileData0001.Profilelata. [D;

3| MC_Camln_1( Assign (Profile name).ProfileData.lD to the member

4 Master = Axis0O01 . AxisRef | ProfilelD of the (FB name).CamTablelD structure.

5 Slave = is0002, AxisRef
Bl Feeewe i hlaminFxe | I
—=7 oStartMode T Wo oTRm—meee— | Delete or comment out the CamTablelD input in the FB.

15 MacterValpyeSoures -= MC SOURGE  meSetyalue |

16 I J/CamTab elD c= CamTablelD |

17 54 g e BUFFER MOUE  mcAborting
e - ¥ —e—u=n - —
~z57 EndOfProfile = BERGUTFTOT T —

N

):

If "Auto Expand" is set to "No" when new operation profile data is created, MC_CamTableSelect,
which is an FB for loading cam data, must be executed. For details, refer to the following manual.

D MELSEC iQ-R Programming Manual (Motion Control Function Blocks)
3.1 Management FBs
MC_CamTableSelect



_ Program Example )

(1) Operation patterns

We will program the cam motion that draws one cycle and two cycles of the sine curve as shown in the following figures.
Both patterns provide linear motion to return to the home position.

Motion of one cycle of the sine curve

Axis 2
Reduction ratio 1: 1
(directly connected W

to the motor axis) : -_

Ball screw [ \
Lead 10 mm !

Ball screw Axis 1
Lead 10 mm Reduction ratio 1; 1
(directly connected
to the motor axis)



_ Program Example )

(1) Operation patterns

We will program the cam motion that draws one cycle and two cycles of the sine curve as shown in the following figures.
Both patterns provide linear motion to return to the home position.

Motion of two cycles of the sine curve

Axis 2
Reduction ratio 1: 1
(directly connected

to the motor axis)

Ball screw
Lead 10 mm

Ball screw Axis 1
Lead 10 mm Reduction ratio 1; 1
(directly connected
to the motor axis)



_ Program Example

(2) Program description
For the program of the PLC CPU, refer to Chapter 2.
The following describes the program of the Motion module.
1) Program name [Synchronous1]
A program which draws one cycle of the sine curve.

ng

== Synchronous control 1 start signal (from PLC CPU)

2 -
4 loning Velocity, dcceleration,Deceleration,Jerk | When the PLC CPU turns on the
b ity = 30000.0; synchronous control 1 start signal
S leAcceleration := 60000.0; , (G_bSync1), the positioning speed and
7 leDeceleration = 60000.0; other commands are set and the start
g lederk = 120000.0; signal of the Motion module
g //Request ON (G_bSync1Req) is turned on.
10 G_bSyncliReg := TRUE; J
11| ELSE -
12 3 OFF
12 i/ﬁqu:s;dt .= FALSE: When the PLC CPU turns off the
14 ;’?Fiééef-c I-:ntelrnal Signal synchronous control 1 start signal
15 bGoingReq := FALSE: (G_bSync1), the internal signal is
16 bReturningReq := FALSE: turned off.
17 N F- - .
18 END_IF; When the cam data is
19 //Start Synchronous automatically loaded, the cam is
20 MC Camln 1.CamTablelD.ProfilelD := ProfileData0001.ProfileData. |L1;‘—I specified in this way. (= 3.4 (3))
210 MC Camln 1( h .
72 Master = Axis00071. AxisRef |, MC Camin i ted t Axis0001
3 S lave = A i0002 Axi<Ref _Camln is executed to <
o4 Exooyte T 5 bSunc 1 Re =hER enable the synchronous '-l
oF Some Zy bT:I;;inj. S ™ control of Axis0002.
L by B - Dl I L . .
Z6 CommandAborted =» bCamlndborted , The r:s:lahonshl_p betw_een the
97 Error =% hCamInError axes is shown in the figure I I
28 - B ’ - on the right.
79
300 //Going Request ~ “
gé SET(bInSyncl,bGoingReq); 0
330 //Start Axis0001(Going) Axis0002
341 MC_Movebbsolute _1(
35 Axis = AxisDOOT. AxisRef, When MC_Camin is executed and
3? l"_ o J'_‘_" f l:[‘ ) ingReq . Axis0002 is under the synchronous
o t‘_""' E!”f" - \lxr'"l"h"_""}l':‘j""t - control, Axis0001 is driven.
%g . ;IFI“:'-\t . ) ;: l:“l t1 o Axis0002 follows the specified cam
fate) ACCeleras on = 2AcCcelerat o B
40 Deceleration = |eleceleratior pattern.
41 Jerk 1= lederk
47 Done =» bMovelDone ,
3 CommandAborted => bMowvelbdbarted ,
44 Error =» bMovelError
= -

b )
461 //Dwel |

48

(Continued to the next page)

470 TOM_1(IN:= bMovelDone ,PT:= T#ls ,0=> bMovelDwel| _out); } Dwell



_ Program Example

(2) Program description
1) Program name [Synchronous1] (continued)

49
50
51
52
53
54
55
b6
57
58
59
B0
61
62
B3
B4
65
66
67
68
£9
70
71

T

ie

=
i3

=
f

75
76
77
78
80
81

//5top Synchronous

-
MC_Stop_1(
Axis = Axis000%Z. AxisRef
Execute := bMovelDwell_out OR bMoveldborted OR bError, -
Done =» bStopllone
); -
J/Returuning Request -
SET(bStop1Done & bMovelDwel| out, bReturningReg);
//Start Axis0001(Returning)
MC_Movedbsolute Z(
Axis = Axis0001. AxisRef,
Execute = bReturningReq ,
Position 2= G_leHomePoint
Velocity := leVelocity , -
heceleration := |ehcceleration ,
Deceleration := |eleceleration ,
Jerk := lederk
Done =» bMoveZlone ,
CommandAborted =» bMoveZAborted ,
Error =» bMoveZError
) -
/Dwel |
TOM_2(IM:= bMoveZDone ,PT:= THls ,0=> bMoveZDwell _out); }

J/Error Signal,Aborted Signal
bErrar := bCamlnError OR bMovelError OR bMoveZError;
biborted:= bMoveldborted OR bMoveZAborted;

J/0one Signal
G_bSynclDone:= bMoveZlwell _out OR bError OR bbborted;

v

The synchronous control of Axis0002 stops.

Axis0001 is returned to the
home position by the single
axis positioning control.
Because the synchronous
control is ended, Axis0002
will not move.

Dwell

The Error and Aborted outputs of the
motion control FB are described in
OR conditions. (Note)

When the operation is normally
completed or the Error output or
Aborted output turns on, the
completion signal is turned on and
the PLC CPU is notified about it.

(Note) The Aborted output of
MC_Camlin is excluded from the
ON conditions of G_bSync1Done
which indicates the completion of
the operation because the output
is turned on when MC_STOP is
executed.



_ Program Example

(2) Program description
2) Program name [Synchronous?2]
A program which draws two cycle of the sine curve using a virtual drive axis and composite gear.

rl

“d ) 1 e GO P

ELSE

1| //f=====8ynchronous }

Setffing

5 lue

i t 1= 30000.0;
Accele o = 60000.0;
eDeceleration := 60000.0;
eerl = 120000.0;

//Request ON
G_bSwncZReq := TRUE;

//Request OFF
G_bSync?
//Reset Interna
bGoingRea := FALSE:

bReturningR

END_IF;

ffStart Synchronous

MC_Combinehxes 1(
] = Axis0007. AxisRef ,
. = rtua F: 11, Axish
Slave - nkA )0 is
Execute = 5 bSvnc?
Comb i neMode = MC_COMBINE MODE  mcA es
GearRat ioNumeratorM) =]
GearRat DenominatorMl =1,
GearRat ioNumeratorM: =1,
GearRat iolenominatorh? =1
Inaync =2 blnsyncl
CommandAborted => bComb ineAx Aborted
Error =) ymb | e “rre
)
MC Camln_1.CamTablelD.ProfilelD := ProfileDatal00l.Pro
MC_Camln_1(
= nkdx1s00( A | sR
= A 002, AxisRef
=G ncZReq
=» b mc?,
CommandAborted => bCamlnAborted ,
Err =» bCamlnErro
)

?Req := FALSE;
Signal

eq := FALSE;

oning Velocity,Acceleration,Deceleration,Jerk

-

Synchronous control 2 start signal (from PLC CPU)

When the PLC CPU turns on the
synchronous control 2 start signal
(G_bSync2), the positioning speed and
" other commands are set and the start
signal of the Motion module
(G_bSync2Req) is turned on.

When the PLC CPU turns off
.. the synchronous control 2 start
signal (G_bSync2), the internal

signal is turned off.

MC_Conbinebxes is
executed to enable the

,. synchronous control
of the virtual linked
axis LinkAxis0001,

(Continued to the next page)

Addition
Master1 reduction

ratio 1/1
Master2 reduction

-

=Data.lD;

ratio 1/1

=

MC_Camin is
executed to
enable the
synchronous
control of the
real drive axis
Axis0002.

\

\The relationship between the axes

is shown in the figure below.

™ Virtualaxis0001
1

Reduction
ratio 1/1

Reduction
ratio 1/1

Axis0001

LinkAxis0001

S— g

Axis0002



_ Program Example

(2) Program description

2) Program name [Synchronous2] (continued)

45 //Set Going Request

46 SET(bInSyncl AND binSync?,bGoingReq):

47
481 //Start Axis0001({Going)
43i MC Movedbsolute 1¢

B0 Axis =
51 Execute =
52 Position =
53 Velocity =
54 Aocceleration =
55 Deceleration =
56 Jerk =
57 Done =>
58 CommandAborted =»>
59 Error =>
B0 )

B1

B2 //Start VirtualAxis0001
B3 MC_MoveRelative_1¢

B4 Axis i =
B5 Execute L=
515} Distance =
67 Velocity i =
68 heceleration i =
6y Deceleration =
70 Jerlk =
71 Daone =>
7 Commandiborted =»
73 Error =»
74

75

76 //Owel |

770 TON_1(IN:= bMovelDone & bMoveZDone

79 //Stop Synchronous
80 MC_Stop_1¢(

81 Axis := Linkdxis0001. AxisRef

82 Execute := bDwelll_out OR bMoveldborted OR bMoveZiborted OR bError,
83 Done =» bStoplDone

24 7

g5

86! MC Stop Z(

a7 Axis = Axi1s000%7. AxisRef |

28 Execute := bDwelll out OR bMowveldborted OR bMowveZiborted OR bErrar,
24 Done =» b3topZ0lone

a0 ):

91

(Continued to the next page)

hxis0001 . AxisRef |
bGoingReq ,
G_leMovePoint |
leYelocity ,
lebcceleration
leDeceleration ,
lederl

bMovellone
bMoveldbarted
bMovelError

VirtualAxisO0D0]1 . AxisRef ,
bGoingReq

G leMovePoint

leVelocity ,

lebccelerat ion,
leDeceleration ,

lederlk

bioveZlone ,
bMoveZAborted |
bMoveZError

JPT:= THls ,0=> bDwelll_out);

b

=

The real drive axis and virtual
drive axis are started at the
same time.

Both the axes move 150000.0
pm. LinkAxis0001, which is the
output of MC_CombineAxes,
moves 300000.0 pm.

Because LinkAxis0001, which is
the input axis of MC_Camin,
maoves 300000.0 pm while
Axis0001 moves 150000.0 pm,
the cam rotate twice, drawing
two cycles of the sine curve.

Dwell

The synchronous control
with the virtual linked axis
LinkAxis0001 and real drive
axis Axis0002 is deactivated.



_ Program Example

(2) Program description
2) Program name [Synchronous2] (continued)

92

93

94

95

96

97

93

99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

//Returning Reguest -
SET(bStoplOone & bStopZDone & bDwell1_out, bReturningReq);

//5tart Axis0001(Returning)

MC_Movehdbsolute_2(
Axis
Execute
Position
Velocity
Acceleration
Deceleration

Jerk

Axi1s0001. AxisRef ,
bReturningReg ,

G leHomePoint
leVelocity |,
ledcce leration ,
|eleceleration ,

R T | | " L] n m n 1}

Done =
Commandéborted =
Error =
IE
/ /Dwe |

TON_2(IN:= bMove3Done ,PT:= T#1s ,0=> bDwel |2 out);

J/Errar Signal,dborted Signal
bError := bCombinebxeslError OR bCamlnError

OR bMowvelError OR bMoveZError OR bBMovel3Error:
bAborted: = bMovelAborted OR bMoveZidborted OR bMove3dbarted;

//Done Signal
G_bSyncZlone:= bOwel 12 _out OR bError OR bbborted;

i e i el

Axis0001 is returned to the home position
by the single axis positioning control.
Because the synchronous control is ended,
LinkAxis0001 and Axis0002 will not move.

Dwell

The Error and Aborted outputs of the motion
control FB are described in OR conditions.
(Note)

When the operation is normally completed or
the Error output or Aborted output turns on,
the completion signal is turned on and the
PLC CPU is notified about it.

(Note) The Aborted outputs of
MC_Combinefxes and MC_Camlin are
excluded from the ON conditions of
G_bSync2Done which indicates the
completion of the operation because
these outputs are turned on when
MC_STOP is executed.
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Axis 2
(Axis0002)

f

AR AR AR AR AR AR AR RARARRRRR AR

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

i—n Axis 1
7 (Axis0001)

-
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_ Operation Check )

Axis 2
(Axis0002)
w

s *
7
%

=] Axis 1
(Axis0001)
A .“\.\.\)«\\h\\"\l't\\\m"' SRS LA R S A R AR R AR A AR R A \. -

Check the sample program operation.
Install the programs of the PLC CPU and Motion module and set
the RUN/STOP/RESET switch of the PLC CPU to RUN.




_ Operation Check )

Axis 2
(Axis0002)

W

-—n Axis 1
(Axis0001)

The JOG operation and homing are
described in Chapter 2.
Before starting operation, make sure that Axis0001, Axis0002,
and VirtualAxis0001 have returned to the home position.




_ Operation Check )

Axis 2
r N\ (Axis0002)
- '
nch .
R, %
- ~ 0 o
p
L f f
/
/
/
/
/
/
!
/
F
- Axis 1
(Axis0001)

2
EEEEEXREREE LR ERAEEY \\u\x\k\xc.u'.\x\\'\.\\'.\x\mc SEECREEEEELLEEEECEREERREREES ..\. -

Turn on the synchronous control 1 start (X29).
The X-Y table draws one cycle of a sine curve.
The axes return to the home position in linear motion.




_ Operation Check )

lebcceleration = ﬁ.'ll'DfJ.l'J;
. i leleceleration := 60000.0;
Axis status : lader| c= 120000.0;
H + = Ji/Request ON
Axis0001: Standstill 0 ] - RUF
) . . 11|/ ELSE
Axis0002: SynchronizedMotion 12l //Request OFF
13 I - Lot
//Reset Internal Signa

;= FALSE:
1= FALSE;

"—u

191 //Start Svnchronous
| MC_Camln_1.CamTablelD.ProfilelD := ProfileData0001 . ProfileData.lD;
21| MC_Camln_1(

2 Master 1= Axis0001.AxisRef .,
23 Slave = Axis0002. AxisRef |
fii CommandAbor ted] =» [bCamlndbor ted]

Errar =» |bCamInErrar

J/Going Request
P, B P o —
. . — ; TS .- SA8tart Axi=000] uoingl

Check the program monitor and axis status.
When MC_Camln is executed, the axis status of
Axis0002 becomes "SynchronizedMotion".




_ Operation Check

[T [T TTrEwrIc]
CommandAborted| =»|bCamlnAborted| .
Error => |bCamlnError

Axis status 7 );
Axis0001: DiscreteMotion 30| //8oing Raquest
Axis0002: SynchronizedMotion | cET (N )

SA8tart Axis0001(Going)
34| MC_Movehbsolute_1(
35 Axis = Axis000] _AxisRef,
. 7 Position = G_|BHD'\.‘BPDth .
3 Velocity = leVelocity ,
L] = 33 Adcoceleration = |ehcceleration |,
40 Deceleration = |eDeceleration ,
- D i 41 Jerk = lederk ,
! 42 Done| =» |bMove 1Done | ,
. 43 CommandAborted] = [EMowvelhborted] ,
' 44 Error =» |bMovelError
i S
K 46| //Dwel | -
o 47| TON_1([IN): = [bMove 1Done] ,PT:= T#1s [0=> [bMovelDwell_out] :
i Lt
) s f/8top Svnchronous
N 20| MC_Stop_11
- 51 Axis 1= Axis0002.AxisRef , .
52 Execute] := [bMove 1Dwe || _out] OR [6MavelAbor ted] OR [BError],
e R .- Done] => [bStopi1Done]

In this state, the input axis Axis0001 is positioned
by the single axis positioning control.
Then, Axis0002 follows the specified cam pattern.




_ Operation Check )

—_— e

CommandAborted| =>|bCamlnAborted| .
. Error => |bCamlInError
Axis status )i

Axis0001: DiscreteMotion

JiGoing Re I_':‘;l

, , . 1 seT (N
Axis0002: SynchronizedMotion 37
33| S/Start Axis0001(Going)
34| MC_Movehbsolute _1(
i Axis = Axis000] . AxisRef,
. Position = G_|B'\!E-'\.‘Bptli’1t .
Velocity 1= leVelocity |
L {— 30 Acceleration = |ehcceleration |,
40 Deceleration 1= |eDeceleration ,
g r 41 Jerk 1= lederk
\ &4 =4 .
v 43 CommandAborted| =>|bMovelAborted|,
i 44 Error = |bMovelError
L ! 47 TON_1 (- I .F7:- T#1= J[O-> bMovelDwell out]:
] y 4
i § SStop Synchromous
L 0 MG _Btop_11
| ; DT 51 Axis  := Axis0002.AxisRef , - )
1 ; Execute] := [bMove 1Dwe || _out] OR [6MavelAbor ted] OR [BError],

m ..- N Done| => [bStopi1Done]

' ™y

When the axis reaches the target position is reached and the dwell time has
elapsed, the synchronous control of Axis0002 is deactivated.
After the synchronous control is deactivated,
Axis0001 is returned to the home position by the single axis positioning control.
Because the synchronization is deactivated, Axis0002 will not move.

., o




_ Operation Check

Axis status
Axis0001: Standstill
Axis0002: Standstill

//Returuning Request

7 SET(bStop1Done] & [bMovelDwell out], [bReturningRea)) :

//S8tart Axis0001(Retu
0| MC_Mowvedbsolute 2(

61 Axis

i¥. Execute :

Pazition :

G4 Velacity

i3 Aeceleration

66 Deceleration

Jerk

rning)

1= Axis0001.AxisRef,

= |bReturningReq) .

= [i_leHomePaint

1= |eVelacity |

1= |ehdcceleration |
:= |eleceleration .
c= | lederk] .

Done => |bMoveZDone | ,
CommandAborted] =3 [bMoveZAbor ted| |
Error = |bMoveZError
I;
.",J[|\.'.'—: |

Signal , Aborte

f/Errar

TON_2([IN]: = [bMoveZ0one] ,PT:= T#1s J&=> [bMoveZDwel | out]);

d Signal

76 [6Error] :=[bCamInError| OR [bMovelError] OR [EMoveZError]:

77| [bAbar ted) = [bMove I Abar

.: fDone

3igna

ted| OR [bMoveZAbor ted)

a0 [ﬁ bSync1Donel: = [bMoveZDwe | |_out] OR [bError] OR [bAborted);
51

When the axis reaches the home position and the dwell time has
elapsed, the completion signal turns on.
This completes the synchronous control 1 operation.




_ Operation Check )

Axis 2
- N\ (Axis0002)

Synchronous | —!_ F
control 2 start z

Z ~ /
I I !

/ \
!
B : Axis 1
(Axis0001)

B LY X X EXRRRSRIEE .\\. EEEY .x_,.. -

Next, turn on the synchronous control 2 start (X2A).
The X-Y table draws two cycles of the sine curve.
The axes return to the home position in linear motion.




_ Operation Check )

- N : := FALSE:
Axis status 16 bReturningReq| := FALSE;
: 17 LEND_TF;
Axis0001 : Standstill g
: 5 B . 19) //Start Synchronous
VirtualAxis0001 : Standstill 20 [WC_Comb Trehxes _T(
i 1 . i i Master] = Axis0001 . AxisRef ,
Lln‘kAXISOUU‘I ’ SY"Chron!ZEdMDtiDn 22 Master? = VirtualAxis0001, AxisRef ,
Axis0002 : SynchronizedMotion S lave = LinkAxisD00] . AxisRef |,
i Comb i neMode := MC_COMBINE_MODE __mchAddixes .
26 GearRat ioNumeratori! =1,
29 GearRaticDenominatorMl =1 ,
L 28 GearRaticNumeratoriZ =1,
% 29 GearRatioDenominatorM2 := 1
a0 =2 _ .
a MM =» [bComb ineAxeslAborted] ,
32 Error =» [bCombineAxes1Error]
33
L
35 MC_CamIn_1.CamTableID.ProfilelD := Profilelgjmiititeatiial o ~
36° MC_CamIn_1( Set position [mm
37 Master 1= LinkAxi=s0007. AxisRef i P [ ]
3 Slave 1= Axis0002.AxisRef , | AxisQ001 : 00
=0 40 5 t VirtualAxis0001 : 0.0
T 41 CommandAbor ted| =% [bCamlndborted| ., Link Axis0001 . 0.0
' | | 42 Errar =» [pCamInError] ) : :
31 Axis0002 : 00
! \ J
' i N

Check the program monitor and axis status and set position of each axis.
When MC_CombineAxes and MC_Camln are executed, the axis statuses of
LinkAxis0001 and Axis0002 become "SynchronizedMotion".




_ Operation Check )

. ~ 4
Axis status 49 //Start Axis0001(Going)
: ‘ . 49 MC_Movehbbsolute 1€
Axis0001 : DiscreteMotion 1/ n:is ‘ T := Axis00D1.AxisRef ,
VirtualAxis0001 : DiscreteMotion : e = -
52 Position 1= G_leMovePoint ,
LinkAxis0001  : SynchronizedMotion !.1.1- "-feIoTlt\y' . := :eielm.l“lt'ft.
; § : 5 hcceleration 1= |eAcceleration
Axis0002 : SynchronizedMotion Deceleration  := leleceleration ,
. < Bf Jerk = lederk ,
57 Done =» [oMove1Done] ,
. 53 Commanddbor ted] =» [oMovelAbor ted] .
53 Errar = [bMovelError
] » 60 J:
I'.
- 62 //5tart Virtualfs<is000]
63 MC_MoveRelative_1(
i 4 Axig = VirtualAxis0001. AxisRef |
! il =
! ! i Distance := G_leMavePaint
] elacity = leVelocity -
Ve | t lelel t
D ™ 8 Scce:era‘_ ion := :Eécr_e:erat ion, Set position [mm]
b= eceleration = |eleceleration , v
70 Jerk = lederk | Axis0001 : 515
71 Oone = [bMoveZDone] . . . .
Commandiborted| = [bMoveZAborted)| . VirtualAxis0001 @ 515
;4 " Error] => [EMaveZErrar] Link Axis0001 : 1029
— S — _— | ! . .
= L Axis0002 . 638
\ y,

Once the synchronous control starts,
Axis0001 and VirtualAxis0001 will start at the same time.
The set position of LinkAxis0001 is the sum of the values
of the set positions of Axis0001 and Virtual Axis0001.




_ Operation Check )

's ] ™ 4
Axis status 43 //Start Axis0001(Gaing)
. . . 49 MC_Movedbsolute 1¢
Axis0001 : DiscreteMotion 6ol Axis g A Axis0001 . AxisRef .
VirtualAxis0001 : DiscreteMaotion - . bGo inzReall
52 Position 1= G_leMovePoint ,
LinkAxis0001  : SynchronizedMotion 1 Uelo?itv . = :e':“elm.l*ita-'t.
. . . B Acceleration = lehcceleration
Axis0002 : SynchronizedMotion Deceleration  := leDeceleration ,
. - Jerk = lederk ,
57 Done =» [oMove1Done] ,
. i CommandAbor ted] =» [oMaveldbarted],
. 59 Errar =» [bMovelError
(5| I
~ R
- 62 //5tart Virtualfxis0001
' B3 MC_MoveRelative_1(
p fi4 Axis = WirtualAxis0001. AxisRef |
I | G5 N
i ! il Distance := G_leMavePaint
, f Velocity := leVelacity | -
i . f Acceleration := |ehceceleration, Set position [mm]
[ [ i feceleration ;= leleceleration .
i \ 70 Jerk = lederk , Axis0001 750
" 71 Done => [bMoveZhone] . . . .
.-II—D_ 72 Commandiborted| = [EMove2Aborted) . VirtualAxis0001 @ 75.0
I 73 Error] =? ::'WDVE?E”W Link Axis0001 : 150.0
740
P — e r . o
= L Axis0002 00
\ J
r N

When the set position of AxisO001 reaches 75 mm,
the set position of LinkAxis0001 reaches 150 mm.
Therefore, at this point, Axis0002 has moved around the cam once.




_ Operation Check )

[t ) = .
Axis status 72 Commandiborted| =»> [bMove2Aborted)| .
Axis0001 : DiscreteMotion . Eorer > Bovedt rror
VirtualAxis0001 : DiscreteMotion +
LinkAxis0001  : SynchronizedMotion 77 7on_1 O - I I - i O Blwe 1 ou
Axis0002 : SynchronizedMotion o Lieien Budibosmis
~ < 30 MC_Stop_l ( .
‘ Stop_1(
] Axis = LinkAxis000]. AxisRef |,
. [Execute] : = [bOwe [ TT_out] OR [EMoveTAborted]OR [EMoveZAborted]OR [BError],
Done|  =» |bStoplDone]
1 " B4 )
86 MC_Stop 2(
a7 hxis = Axis000Z. AxisRef
il [Execute] : = [bOwe 1T _out| OR [EMoveTAbor ted]OR [bMoveZibor ted]OR [BEr rer],
i i : Done|  =» [bStopZlone|
I i i ] %
¥ |. ! El #§ bad
v ' 12| //Returning Regquest | Set position [mm]
| : l'. 1 SET(bStopTDone| & [bStopZ0one] & [bOwe 111 _out], [ Axis0001 ' 1496
' o Start Axis0001 (Returning VirtualAxis0001 : 149.6
- 0 JE MC_MoveAbsolute_2( Gy P
Axis 1= Axis0001.AxisRef . | LinkAxis0001 . 29941
—_— s Execute| := [bReturningReq| . .
"= Basttier - Bchessbonr. | Axis0002 ;188
5 \ J

By the time the set position of Axis0001 reaches 150 mm,
Axis0002 will have moved around the cam twice.




_ Operation Check

" ™
Axis status
Axis0001 : Standstill
VirtualAxis0001 : Standstill
LinkAxis0001  : SynchronizedMotion
Axis0002 : SynchronizedMotion
. .
! o
. P \
- R

75

! TDH

//Stop 5y

CommandAbor ted| —zleuvbJAburtpd
Errar

HII

=3 bMvazhllor

- IS . N -

mchronous

MC_Stop_1

1;

T#ls 0> bOwelll ou

Axis = LinkAxis0001.AxisRef .
[Execute] : = [bOwe [ 1T _out] OR [EMovelAborted]OR [bEMoveZAborted]OR [BError],
Done|  =»|bStoplDone|

MC_Stop_2(

iz

{fReturning Re

bxis = Axis000Z. AxisRef |,
|ercute| = [b0we [ 1T _out] OR [EMoveTAbor ted|OR [bMoveZAbor ted]OR [BError],
Dore|  => |bStopZlone]

quest

p
Set position [mm]

SET (b5top1Dane] & [b5topZlone] & [EOwe 1T out], [§

Axis0001 1 150.0
SA8tart Axis0001 (Returning) i i .

96 MG Movedbeolute. 2( L VirtualAxis0001 : 150.0
[nxis :f _AﬁciSOUU! .til;isﬁef g LinkAxis0001 : 300.0
Fape T | Axis0002 0.0

3 \ J

the synchronous control of LinkAxis0001
and Axis0002 is deactivated.

When Axis0001 reaches 150 mm and the dwell time has elapsed,




_ Operation Check )

- ) fairk & 01 {Re
Axis status 5 MC_Movedbsolute Z(

+ o i a7 Axis := AxisD001.AxisRef |,
Axis0001 : DiscreteMotion Pt :
VirtualAxis0001 : Standstill pf")‘.'l%!'fion := -tls_{franm;-Pnim i

! " i 1] Yelocity = leVelocity ,
LinkAxis0001 : Stopping 01 Acceleration 1= |ehcceleration
F g . 102 feceleration := |eleceleration |,

kAmsm}oz : Stopping Ju o i mlaals
104 Done| _ => [eMovedDone],

[ 0 CommandAbor ted] =» [bMove3Aborted] ,

. L] Error] =» [eMoveldError

. Lo I '

109 TD!-I;EI'jI: = [bMove3Done] .PT:= THs .[@F> [bOwellZ_out);

. . 1080 //Dwel |

ir a1gnal, Aborted

i Pk 112 |L;E}'or_ 1= |'J|.:OI'I|JiP—E#KES]E‘I‘I"’.‘I-Il R [bCamInErrar]
g | I i | OR [bMoveTEr ror | OR [bMoveZErrar R [bMove3Error]: )
1 3 [ 14 |L;AL|-;| ted} = |bMove | Abor ted| OR ||JM.'VI:'-‘_':5'.|JLII ted| OR [bMovedabor tedt
] ; 15 r TR
, ! 116/ //Done Signal Set position [mm]
1 -.I ' [G_bSyncZlonel = [bOwe 112 out] OR [bError] OR [bAR Axis0001 v 137
0 - VirtualAxis0001 : 150.0
; T Link Axis0001 : 300.0
- - »
= i Axis0002 00
\ y,
' i N

After the synchronous control of LinkAxis0001 and Axis0002 is deactivated,
Axis0001 is returned to the home position by the single axis positioning control.
Because the synchronous control is deactivated,
LinkAxis0001 and Axis0002 will not move.




_ Operation Check

( Axis status
Axis0001
VirtualAxis0001
LinkAxis0001

. Axis0002

: DiscreteMotion
: Standstill
: Stopping
: Stopping

100
10
102
103
104
105
1 06
I

Smchrnnour
rorerol 2 start

Position
Velacity
Acceleration
feceleration
Jerk

Commandibor ted

le¥elocity .

= lederk

=p

=szMov93Aburtéd .

Errar]
I
{iDwel |

Errc ignal, Abort

= [bMovesdError

ed Signa

G_leHamePaint

|ledccelerat ion
:= |eleceleration |,

[bEr or]

:= |bCombinehxes1Error] OR [bCamInErrar]

Ton_2 (- I F1:- 5= O [BOwel 12 out]):

OR [bMove 1Er ror| OR [bMoveZError | OR [bMove3Error);

4 |hhbor ted} = [bMove TAbor ted] OR [bMoveZAbor ted| OF [bMove3dbor ted

Mone Signal

|E b%ync?Dnre = [bDwe 12 ﬂLt|DR|PError|DR|5ﬁbnrtedt

Set position [mm]

Axis0001 0.0
VirtualAxisO001 : 150.0
Link Axis0001 1 300.0
Axis0002 0.0
L .

When the axis reaches the home position and

the dwell time has elapsed, the completion signal turns on.

This completes the synchronous control 2 operation.




_ Operation Check

Axis status

Axis0001 : Standstill
VirtualAxis0001 : Standstill
LinkAxis0001  : Standstill
Axis0002 : Standstill

99
100
n
102
103
104
105
106
107
105
109
110

11
11
11
|
116
1
1

Execute|

|[bReturningReq) .

Fosition = i_leHomePoint
Velocity = JeMelocity .
Acceleration 1= |ebcceleration
Jeceleration = |eDeceleration .
Jerk = |ederk .
Done| =» [bMovedlone] ,
CommandAbor ted] =» [bMowveddbor ted] ,
Error] =» [bMovedError]

I

FDwel |

TON_2 ([N} = [EMove3Done] |

JError Signal,

PT:= T#1s B> [bDwellZ out]);

[bEr or] := bEc\rnblre’kxes]Errc.rJ R bEam]nErrorH

OR [bMove 1Error| OR [bMoveZError | OR [EMove3Error);

4 [bAbor ted} = [bMove 1Abor ted] OR [bMoveZAborted| OR [bMove3Abor ted)
115

Done Signal

out]OR [EError] OR [bAbor ted}

|G bSvncZ0ona} = [bDwe | 12

rSet position [mm]
Axis0001 0.0
VirtualAxis0001 : 150.0
LinkAxis0001 : 300.0
Axis0002 0.0

L >,

This completes the operation check of the synchronous control.
Go to the next page.




3.7 Summary of This Chapter )

In this chapter, you have learned:

e Concept of Synchronous Control

e Virtual Axis

e Steps of Synchronous Control

e Operation Profile
e Program Example

e Operation Check

Important points

Concept of Synchronous
Control

Virtual Axis

Steps of Synchronous
Control

Operation Profile

Program Example

Operation Check

Synchronous control is a software function that controls mechanical components, such as gears, transmissions,

and cams.

FBs are used to describe the relationship between the master axis and slave axis of the gears, composite gears, and

cams.

A virtual axis is used generate virtual commands and position data.

There are three types of virtual axes: Virtual drive axis, virtual encoder axis, and virtual linked axis.

Start the FBs for synchronous control, and set the axis status of the slave to "SynchronizedMotion".

When the master axis is moved in this state, the slave axis moves synchronously.

To end the synchronous control, execute MC_Stop.

Cam patterns can be created as operation profile data.

Enter the Resolution, Len. Per Cycle, Stroke Amount, and Stroke Setting to create a cam pattern.

You have learned about the program to draw the path of the cam pattern.

You have learned about the program example using a virtual drive axis and composite gear.

You have checked the operation of the sample program in the video.




Now that you have completed all of the lessons of the MELSEC iQ-R Series Motion Module Application (RD78G(H)
Interpolation Control/Synchronous Control) 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 4 questions (22 items) in this Final Test.
You can take the final test as many times as you like.
Score results

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

Regarding the interpolation control and synchronous control, select the correct answer(s). (You may select multiple answers.)

Q1

Before starting the interpolation control, set the operation profile and enable it with the
program.

After the interpolation control is ended, disable the axes group.

To perform cam operation in the synchronous control, use operation profile data and
MC_Gearln.

To end the synchronous control, execute MC_STOP.




Final Test 2

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

=
The linear interpolation is performed | wAxesNum[0]: = (Q1);
from the home position O to Point A. | wAxesNum[1]: = (Q2);
Axis0002 |EPO!HU“-[UJ: = (Q3); | Specify the array of (Q5) elements in
lePointA[1]: = (Q4); wAxesNum, lePointA, and wDirection.
300000 4 A whDirection[0]: = MC_DIRECTION__mcShortestWay,
! wDirection[1]: = MC_DIRECTION__mcShortestWay; J
g * Axis0001
60000.0
(Omitted)
* AxesGroup001 consists of the following. | ™
Configuration axis [1]: Axis0001 X
Configuration axis [2]: Axis0002 MCv_MovelinearinterpolateAbsolute_1(
AxesGroup 1 = AxesGroup001.AxesGroupRef,
Execute : = bGrpEnDone,
LinearAxes T = whAxesNum,
Position : = lePointA,
Velocity : = leVelocity,
Acceleration . = leAcceleration,
Deceleratoion  : = leDeceleration,
Jerk = lelerk,
VelocityMode  : =
MC_INTERPOLATE_SPEED_MODE_ VectorSpeed,
Direction : = wDirection,
Active => bMovelinear1Active,
Done => bMoveLinear1Done
)
Q1 Select the appropriate answer. /> Q2 Select the appropriate answer. C
Q3 Select the appropriate answer. ) Q4 Select the appropriate answer. ¢
q O
Q5 Select the appropriate answer. V)
Q1.0 Q2:+0 Q3:+0.0
o1 o1 + 30000.0
o2 o2 * 60000.0
Q4.+ 0.0 Q5:+0
+ 30000.0 o2
* 60000.0 4

- 16




Final Test 3

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

The circular interpolation of center point
specification is performed starting from
the home position O to Point A with
Point C used as the center.

Axis0002

40000.0

20000.0

* Axis0007

20000.0

* AxesGroup001 consists of the following.
Configuration axis [1]: Axis0001
Configuration axis [2]: Axis0002

Q1 Select the appropriate answer.
Q3 Select the appropriate answer.
Q5 Select the appropriate answer.
Q7 Select the appropriate answer.
Q9 Select the appropriate answer.

wCircAxesNum[0]: = (Q1);
wCircAxesNum([1]: = (Q2);

leAuxPoint[0]: = (Q3);
leAuxPoint[1]: = (Q4); 1

lePointA[0]: = (Q5);
lePointA[1]: = (Q6);

‘(.C.)mitted}

elements in
wCircAxesNum.

and lePointA.

Specify the array of (Q9)

Specify the array of (Q10)
elements in leAuxPoint

MCv_MaoveCircularinterpolateAbsolute_1(

AxesGroup . = AxesGroup001.AxesGroupRef,

Execute : = bGroupEnDone,

CircAxes = wCircAxesNum,

CircMode D= (A7),

AuxPoint : = leAuxPoint

EndPoint : = lePointA

PathChoice 1= (Q8),

Velocity . = leVelocity,

Acceleration  : = leAcceleration,

Deceleratoion : = leDeceleration,

Jerk : = lelerk,

Active => bMoveCirc1Active,

Done => bMoveCirc1Done

)
Q2 Select the appropriate answer.
Q4 Select the appropriate answer.
Q6 Select the appropriate answer.
» Q8 Select the appropriate answer.

Q10 Select the appropriate answer.




Q1:+ 0 Q2:+0 Q3:+0.0

.1 .1 « 20000.0
.2 .2 « 40000.0
Q4: + 0.0 Q5:+ 0.0 Q6:+ 0.0
« 20000.0 - 20000.0 « 20000.0
« 40000.0 - 40000.0 « 40000.0

Q7:+ MC_CIRC_MODE__mcBorder Q8: + MC_CIRC_PATHCHOICE__mcCW Q9: -2

« MC_CIRC_MODE__mcCenter « MC_CIRC_PATHCHOICE__ mcCCW o4
« MC_CIRC_MODE__mcRadius * 16
Q10:+ 2
4

« 16



Final Test 4

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

Virtual encoder axis |
WrEnc0D001

B ) .
Virtual drive axis | | | L %I
WrAxis0001 \J ) == T — Vn
o
. |

A

Real drive axis Real drive axis

Axis0001 Ais0002

* Maming rules for axis names are as follows,

Real drive axis T Axis ™

Virtual drive axis  : WrAxis™=

Virtual encoder axis : MrEnc* ===

Virtual linked axis  : LinkAxis™*
Q1 Select the appropriate answer.
Q3 Select the appropriate answer.
Q5 Select the appropriate answer.

=)

MC_Gearin_1 MC_Gearln_2
VrAxis0001 — Master — o4 — Master
@an Slave —  (Q%) — Slave
MC_Cothtm?Axesj MC_Camin_2
@n  — aster 105 Master
VrEnc0001T — Master2 — (@8 — Slave
(Q2) Slave
MC_Camin_1
021 Master
(Q3) — Slave I
Q2 Select the appropriate answer.
Q4 Select the appropriate answer. '
Q6 Select the appropriate answer.

Q1: « LinkAxis0001
« Ax0001
* VrAxis0002

Q4: « VrAxis0001
* VrAxis0002
» Axis0002

Q2: « LinkAxis0001
* LinkAxis0002
» Axis0001

Q5: « LinkAxis0002
* LinkAxis0003
* VrEnc0001

Q3:  LinkAxis0003
« VrAx0002
» Axis0001

Q6: « LinkAxis0003
« VVrAx0002
» Axis0002




Final Test 1 )

Regarding the interpolation control and synchronous control, select the correct answer(s). (You may select multiple answers.)

Q1

Before starting the interpolation control, set the operation profile and enable it with the
program.

After the interpolation control is ended, disable the axes group.

To perform cam operation in the synchronous control, use operation profile data and
MC_Gearln.

To end the synchronous control, execute MC_STOP.




Final Test 2

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

The linear interpolation is performed | wAxesNum[0]: = (Q1);
from the home position O to Point A, | wAxesNum([1]: = (Q2);
Axis0002 |EPO?HU°-[UJI = (Q3); | Specify the array of (Q5) elements in
lePointA[1]: = (Q4); wAxesNum, lePointA, and wDirection.
30000.0 oo .5 whDirection[0]: = MC_DIRECTION__mcShortestWay,
! wDirection[1]: = MC_DIRECTION__mcShortestWay;
] = Axis0001
£0000.0
(Omitted)
* AxesGroup001 consists of the following. | ™
Configuration axis [1]: Axis0001 X
Configuration axis [2]: Axis0002 MCv_MovelinearinterpolateAbsolute_1(
AxesGroup : = AxesGroup001.AxesGroupRef,
Execute : = bGrpEnDone,
LinearAxes T = whAxesNum,
Position : = lePointA,
Velocity : = leVelocity,
Acceleration . = leAcceleration,
Deceleratoion  : = leDeceleration,
Jerk = lelerk,
VelocityMode @ =
MC_INTERPOLATE_SPEED_MODE_ VectorSpeed,
Direction : = wDirection,
Active => bMovelinear1Active,
Done => bMovelinear1Done
%
Q1 1 9 Q2 7 :
Q3 60000.0 Q4 30000.0 ¢
Qs 16 V)
Q1:+0 Q2:+0 Q3:+ 0.0
o1 o1 « 30000.0
o2 2 * 60000.0
Q4:+0.0 Q5:+0
« 30000.0 o2
« 60000.0 o4

- 16



Final Test 3

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.

Qi

Q3

Q5

Q7

Q9

40000.0

20000.0

The circular interpolation of center point
specification is performed starting from
the home position O to Point A with
Point C used as the center.

O]\—/ * Axis0001

0000.0

* AxesGroup001 consists of the following.
Configuration axis [1]: Axis0001
Configuration axis [2]: Axis0002

20000.0

0.0

MC_CIRC_MODE__mcCenter

wCircAxesNum[0]: = (Q1);

lePointA[1]: = (Q6);
‘(.C.)mitted}

MCv_MaoveCircularinterpolateAbsolute_1(

y |

wCircAxesNum[1]: = (Q2); Specify the array of (Q9)
elements in
leAuxPoint[0]: = (Q3); wCircAxesNum.
leAuxPoint[1]: = (Q4); 1 Specify the array of (Q10)
elements in leAuxPoint
lePointA[0]: = (Q5); and lePointA.

AxesGroup . = AxesGroup001.AxesGroupRef,
Execute : = bGroupEnDone,
CircAxes : = wCircAxesNum,
CircMode D= (Q7),
AuxPoint : = leAuxPoint
EndPoint : = lePointA
PathChoice 1= (Q8),
Velocity : = leVelocity,
Acceleration . = leAcceleration,
Deceleratoion : = leDeceleration,
Jerk : = lelerk,
Active => bMoveCirc1Active,
Done => bMoveCirc1Done
)i
Q2 2
Q4 20000.0
Q6 40000.0
Q8 MC_CIRC_PATHCHOICE_ mcCCW
Q1o 16




Q1:+ 0 Q2:+0 Q3:+0.0

.1 .1 « 20000.0
.2 .2 « 40000.0
Q4: + 0.0 Q5:+ 0.0 Q6:+ 0.0
« 20000.0 - 20000.0 « 20000.0
« 40000.0 - 40000.0 « 40000.0

Q7:+ MC_CIRC_MODE__mcBorder Q8: + MC_CIRC_PATHCHOICE__mcCW Q9: -2

« MC_CIRC_MODE__mcCenter « MC_CIRC_PATHCHOICE__ mcCCW o4
« MC_CIRC_MODE__mcRadius * 16
Q10:+ 2
4

- 16



Final Test 4 )

Regarding the linear interpolation control program, select the appropriate values to fill in the blanks below.
B \ .
Virtual drive axis (] Tl E :} ‘ MC_Gearln_1 MC_Gearln_2
Vraxis0001 |} | == | p— nE VrAxisD001 — Master — s — Master
j‘ X ff—;rT,f_r-% VEER an — Slave —  (Qs) — Slave
Virtual encoder axis A ‘ ‘
VrEne0001 \J ) ==l :
MC_Combinesxes_1 MC Camin 2
| I | E(Q;.]._'m —] m:::::; 05— Master
Qtﬁ———':? %_ﬂh Wrl ?(:_2] Slave — (as) Slave
Real drive axis Real drive axis
Axis0001 Axis0002
* Naming rules for axis names are as follows. MC_Camin_1
Real drive axis 1 Axis™** 021 — Master -
Virtual drive axis  : VrAxis™* (Q3) Slave
Virtual encoder axis : VrEnc****
Virtual linked axis : LinkAxig**==
Q1 LinkAxis0001 Q2 LinkAxis0002
Q3 Axis0001 Q4 VrAxis0001
Q5 LinkAxis0003 Q6 Axis0002
Q1: ¢ LinkAxis0001 Q2: * LinkAxis0001 Q3: ¢ LinkAxis0003
« Ax0001 * LinkAxis0002 * VrAx0002
* VrAxis0002 » Axis0001 « Axis0001
Q4: « VrAxis0001 Q5: « LinkAxis0002 Q6: « LinkAxis0003
* VrAxis0002 * LinkAxis0003 * VrAx0002

» Axis0002 * VrEnc0001 » Axis0002



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

1 2 3 4 5 6 10
Final Test 1 v Total questions: 22
Final Test 2 v v v v v Correct answers: 22
Final Test 3 v | ¥ || e v v
Final Test 4 v v v v v v Percentage: 100 %

Clear




You have completed the MELSEC iQ-R Series Motion Module
Application (RD78G(H) Interpolation/Synchronous Control) Course.

Thank you for taking this course.

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

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

Review

Close



	MELSEC iQ-R Series Motion Module Application (RD78G(H) Interpolation_Synchronous Control)
	Introduction
	Course Objective
	Course Structure
	How to use this e-Learning Tool
	Precautions for Use

	Chapter 1 Contents of the Course
	1.1-1 Subject of the Course
	1.2-1 Target Machine Configuration
	1.3-1 Target System Configuration
	1.4-1 Wiring of External Circuit

	Chapter 2 Interpolation Control
	2.1-1 Steps of Interpolation Control
	2.2-1 Axes Group
	2.2-2 Axes Group
	2.3.1-1 Enabling/disabling the axes group
	2.3.1-2 Enabling/disabling the axes group
	2.3.2-1 Interpolation operation
	2.4-1 Linear Interpolation
	2.4-2 Linear Interpolation
	2.4-3 Linear Interpolation
	2.4-4 Linear Interpolation
	2.4-5 Linear Interpolation
	2.5-1 Circular Interpolation
	2.5-2 Circular Interpolation
	2.5-3 Circular Interpolation
	2.5-4 Circular Interpolation
	2.5-5 Circular Interpolation
	2.5-6 Circular Interpolation
	2.6-1 Program Example
	2.6-2 Program Example
	2.6-3 Program Example
	2.6-4 Program Example
	2.6-5 Program Example
	2.6-6 Program Example
	2.6-7 Program Example
	2.6-8 Program Example
	2.6-9 Program Example
	2.6-10 Program Example
	2.6-11 Program Example
	2.6-12 Program Example
	2.7-1 Operation Check
	2.8-1 Summary of This Chapter

	Chapter 3 Synchronous Control
	3.1-1 Concept of Synchronous Control
	3.1.1-1 Cam operation MC_CamIn
	3.1.2-1 Gear operation MC_GearIn
	3.1.3-1 Addition/subtraction positioning (composite gear) operation
	3.2-1 Virtual Axis
	3.3-1 Steps of Synchronous Control
	3.4-1 Operation Profile
	3.4-2 Operation Profile
	3.4-3 Operation Profile
	3.4-4 Operation Profile
	3.5-1 Program Example
	3.5-2 Program Example
	3.5-3 Program Example
	3.5-4 Program Example
	3.5-5 Program Example
	3.5-6 Program Example
	3.6-1 Operation Check
	3.7-1 Summary of This Chapter

	Final Test
	Final Test 1
	Final Test 2
	Final Test 3
	Final Test 4
	Test Score

	You have completed the MELSEC iQ-R Series Motion Module Application (RD78G(H) Interpolation Control/Synchronous Control) Course.



