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= Programming Linear Moves
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Instructor Introduction

Matt Pelletier
Product Training Engineer

training@yaskawa.com
1-800-YASKAWA
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YASKAWA

Remote Demo System

= Request access by Emall
« Training@yaskawa.com

= Remote Connection
Process

 eLV.MPiec.01.PLCopen_
RmtCnct

CCCCCCC

“sssana
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PLCopen Part 4: Coordinated Motion

Class Project

Open Project
Overview Project

Configuration Summary
Save Configuration
Verify Operation
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YASKAWA

Purpose

= “Class Project” not " Bl
specifically related to i
PLCopen part 4

= Quickly get demo system
operational

= |Implement configuration
and programming Iin
subsequent videos

Class Project
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YASKAWA Class Project

Requirements

= MotionWorks IEC version
3-2 Or hlgher About MotionWorks IEC 3 Pro
2121 Norman Drive South

* Project “PLCo4Training”
!477?@ v

* Download from
= Access to an MP3300iec Hotimomone U

MotionWorks IEC 3 Pro 3.2.0.187

3

Copyright© 2008-2016
Yaskawa America, Inc.

yaskawa.com
1-800-YASKAWA

Demo WA Y ASKAWA.COM
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YASKAWA

Tour The Project

* Modified PLCopen Training
Project

= | [braries
e |Latest toolbox 3xx versions
= Datatypes (none)

= Logical POUs from PLCopen
Training
« FastTsk, MedTsk, SlowTsk
* Global Variables

* Axis_Ref changed to
AxisStruct with multi-element

4 Q) Medlsk:CYC.

49

4[] Stat:SYST...

{3 Global_Variables®
@ IO_Conrfiguration®

(0] Gear:G...
(0] Home : Ho
SlowTsk : CYC
@] HMI_I: HM

(0] Stop : St... =
(0] Control : Ce|

(0] Manual : M

0] Inttialize : Ir

>

Class Project

| €8 )

| X_Axis_SVON 'BOOL
X_Axis_PON 'BOOL

X_Axis_PSET 'BOOL

| X_Axis_SO1 'BOOL
X_Axis_S02 'BOOL

| X_Axis_S03 'BOOL
SAVEX_Axis | AxisStruct

| X_Axis | AxisStruct

= Y_Axi&scom - Sigma-TW Servo Am

'Y_Axis_SH_POT - |BooL
Y_Axis_SI2_NOT 'BOOL

'Y_Axis_SI3_DEC 'BOOL

Y _Axis_Si4_EXT1 'BOOL
Y_Axis_SI5_EXT2 'BOOL

| Y_Axis_SIE_EXT3 'BOOL




YASKAWA Class Project

Configuration Summary

H AxeS Feed Constant Gear Ratio
. | 360’ o . 1] Output Position Scale
e X andY axis of 2 L X e
dimensional gantry | | T ———
» Gantry configuration in next 46603 3777777778
video
e Z axis not used
o 3virtual axes e T
¢ U n ItS m m, 360/ rev for :? mz:::i j::::g: |l:-'||lltt:‘r11 Fl’?r:gzonstanl gilse
easier visualization F . LoedTope s
. OT d|3ab|e 1 Logical Axis Number 9

* 1-phase 200VAC power
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YASKAWA Class Project
MP3300iec Demo
- Slgma-7 & YASKAWA
W’ = Sigma-7 Motor
e AXIS X " e AXISZ
and Y
= Dual axis _
amplifier = MP3300iec
= Sigma-7/ = VIPA E/IP
* Single remote I/O
axis

ampmmrﬁ'
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YASKAWA Class Project

Send Hardware Configuration

= IP address, ConnectHCto =)
CO ntro I I e r Configuration differences were detected d

- U Se Ofﬂ I ne C O nfl g u ra-tl on Oaneﬁcogzu:j:ce - MP3300iec | W&ctﬁ:z:f:?:r;nomec

4+ N Mechatrolink-1ll « [ Mechatrolink-ll
- i X_Axis - 3 i AXIS3 -3
= Save online £ v Axis -4 £ AxiS4 -4
7 Z_Axis -5 7 AXIS5-5
¥ Virtual X -86 £¥ Groups
u RebOOt COH'[FO”eI’ ¥ Virtual_Y - 87 % TCP/IP Settings
¥ Virtual_Z - 88 # EtherNet/IP
£2 Groups # Modbus/TCP
o M ake , Down Ioad #2 TCP/IP Settings 4 Il Option Base
» EtherNet/IP 4 & LIO-01
¥ Modbus/TCP ¥ AXISES - 65
4 I Option Base
4 &~ LIO-01
¥ AXIS6S - 65
| Use Offlirys Corfiguration 7] | Use Autodiscovered Corfiguration |
e\

o
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YASKAWA Class Project

Verify Operation

= Cold start, Stop, | | |
Warm Start I, L) |

» Debug -HE =

= HMI_| POU

* Toggle Boolean
e Servos On

e JOg

e Zero Set

[TB_Input02 = 0}
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YASKAWA

PLCopen Part 4: Coordinated Motion

Group Configuration

Add Group

Assign Axes
Update Project

Sl
13



YASKAWA

Requirements
» Class Project “PLCo4 Training”

MotionWorks IEC Pro
* Ver 3.2 or higher

Group Configuration

MotionWorks IEC 3 Pro 3.2.0.187

%

Copyright© 2008-2016
Yaskawa America, Inc.

About MotionWorks IEC 3 Pro
2121 Norman Drive South
Waukegan, IL 60085

i

HMolioiMorks: iec 1-800-YASKAWA

WWW.YASKAWA.COM
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YASKAWA Group Configuration
Overview
= 2 Dimensional Gantry
e X AXIS Y
Y AXIS
= Cartesian Coordinates
e X direction
* Y direction

o
15



YASKAWA Group Configuration

Quick Reference Guide

. Start at Step 3 Multi-Axis Coordinated Motion (PLCopen Part 4)
e Steps 1 and 2 completed in —

Axes for coordinated motion are organized into groups for PLCopen Part 4 function blocks

p reVi O u S Vi d e O Hardware configuration defines what role each axis plays for a particular mechanical system

Step  Description Detail
1 Go Online with Start MotionWorks IEC Version 3.2 or higher. Open the project or start a
Hardware Configuration [new project. Click the hardware configuration icon. Click "connect".
2 |Configure Axes Set units, set axis parameters, file-save, online- reboot controller, test run
3 |Go Offline Click "disconnect". 1/8/2016 groups cannot be created online
@ In hardware tree click Groups, Add Group. Edit the Group Name. The

4 |Add a grou
il group name appears in the hardware tree.

In hardware tree click on the new group. Choose the mechanism type that
5 Mechanism Type most closely approximates the machine.
Kinematic equations for each mechanism exist in the controller firmware

16



Offline Hardware Configuration

File Edit Device Tuninoc  Online  Help
Bl & — ] & & :
R K 09 | T @@
&I PLCo4 Training AQ3 | X Resouce WP30ec ~||  Offline | [ Comea | [1921[ 168 |/ 15 [ 71

4§ Resource - MP3300iec
4+ Mechatrolink-li

i X_Axis - 3

7 Y_Axis - 4

7 Z_Axis-5
¥ Virtual_X - 86

‘¥ Virtual_Y - 87
¥ Virtual_Z - 88

22 Crnunc

o
17



Add a group

= Button "Add Group”
= Edit Group Name

4 |_] PLCoA4Training_A03
4 &4 Resource : MP3300iec
4« ' Mechatrolink-lli

77, X_Axis - 3 Groups

7 Y_Axis - 4 . ,
37 Z_Axis -5 S e | Mechanism
¥ Virtual_X - 86 GentryXY i

¥ Virtual_Y - 87
¥ Virtual_Z - 88
4 ££ Groups
% Group1
*» TCP/IP Settings

e b Al iy

I'’S PERSONAL
YASKAWA
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Mechanism Type

Select Group
Choose Mechanism

| 4 [[J PLCo4Training_A03

4 I Resource - MP3300iec
4+ N Mechatrolink-iI
57 X_Axis - 3
b7 Y_Axis - 4
7 Z_Axis -5
¥ Virtual_X - 86
¥ Virual_Y - 87
¥ Virtual_Z - 88
4 ££ Groups
% GantryXY
% TCP/IP Settings
" EtherNet/IP
“ Modbus/TCP
4 P Option Base
4 &b LIO-01
¥ AXISES - 65

19

Configuration | Joint Limits

GantryXY
Enable Global Group Data

1/0 Task Assignment

Mechanism Type | FRICERTNNN ~ |

FastTsk
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YASKAWA Group Configuration

Assign Axes
= Choose Axis Name

GantryXY

Enable Global Group Data 1/O Task Assi : lFasthk =

s e !ZDGM d _Set Kinematics | Machine Coordinate Systen [—
Label  Axis Name I
s X_Axis
L4

Sl
20



YASKAWA Group Configuration
Group Data
= Variable created for group

= Update Rate to Code

Configuration | Joint Limits

GantryXY

Enable Global Group Dﬁa |/O Task Assignment |FastTsk -

Mechanian Type [20 Gty ] | 5t i i Gt |
' Label | Axis Name | Inc
X X_Axis

| K s

Sl
21



YASKAWA Group Configuration

Joint Limits
= Set max and min positions for each axis

Configuration Joint Limits

Label Field . Negative Direction Positive Direction Units

4 X Pos "~ unlimitsd. ~ unlimited mm
Vel mmv's
Accel mm/'s?

4Y Pos mm
Vel mm's
Accel mm/s?

= ————r———————

22
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YASKAWA Group Configuration

ff I . S
O I I l e aV e i3 Eile Edit View Project Build Layout Online Extras V_Wndow’@MOﬁonWOrkS IEC 3 Pro - Hardware Configurat

(Nesa o 2L Im 2, [A[=[S]| Fie Edt Device Tunna  onine

LA D Rty (oS Ll HRA 09

= Creates Global variables

1 : Proje Wind " " =
. AXI S_G rO U p_R ef m—-——-———w = :::d = TR — Aur;lame 43 ELCMTrammg_A[B
. . &3 ij. ; o AHS_AL 4 Resource : MP3300iec
u Ad dS L| b raries T %m;féopenpm_v_z_zﬁ :—x:—‘g’\fg:e 4§ Mechatrolink-1il
. . L@ YMotion Y Axis_ PON & X_Axis -3
* YCoordinatedMotion T (| S - Al
L& YCoordinatedMotion = Y Axis 502 ¥ Virtual_X - 86
¢ M ath_TOO | bOX a Math_Toolaﬁ:vm e ¥ Virtual_Y - 87
% gfﬁ:ﬁb v3£20 SR ¥ Virual Z-83
¢ P LCO pe N P art4 G DazTypes Y—;xixi e 5 Groups
; 4-E3 Logical POUs L E e ;:1 o - = & GantryXY_
» Contains blocks such as MC_MovelLlnearAbsolute PR 2 Axis_SENGT % TCP/IP Setlings
b B oy o poe
[ ] - Zz is_Sl4_EXT1 0odbus
G rou p_Stu L @ HMLE _z:z::sg:exrz 4 1] Option Base
: : ; ol | Z_Axis_SB_EXT3 4 b~ LI0O-01
= Updates IO_Configuration i o 2o W5 AXISE5 - 65
. b-[0] Manual® =
* Drivers ] ot 2ZinaSi o>
3 op 2
b-[H] Posttioning™ = ;:x::zi::gz
4 Tt > Z_Axis_ALM
EELE 2 v
: Window. |Z_Axis_PON
Z_Axis_PSET
Z_Axis_S01

= GantryXY <Group> - Mechatrolink Group - 1 (* Do Not Modify Group Name or Status Variable. *)
[GantryXY _ AXES GROUP ... |VAR GLOBAL |(* Do Not Modify® *) ]
IAG1 s BYTE 'VAR_GLOBAL |(* Do Not Modify® *) —

23




YASKAWA Group Configuration

MAKE project

o
24



YASKAWA

Send Offline Configuration and Reboot

MP3300iec

e Firmwa

re 3.2 or higher

dit Device Online | Help
Online/Offline
' Reboot Controller
Co4Training_A03

Resource : MP3300
N' Mechatrolink-il
57 X_Axis - 3
7 Y_Axis -4
37 Z Axis -5
¥ Virtual_X - 86
¥ Virtual_Y - 87
¥ Virtual_Z-88
£ Groups
& GantryXY
*% TCP/IP Settings
» EtherNet/IP
@ Modbus/TCP
I"! Option Base
4 b~ LIO-01
¥ AXIS65 - 65

e Pa300
Controller {\gnfiguration Utilities...

GantryXY
Enable Global Group Data 170 Tz

Mechanism Type | 2D Gantry -

25

Group Configuration

o Offline
« Set IP address

rControIIer Configuration Utilities

@ Send offline configuration to controller then reboot controller
() Restore controller to factory defaults then reboot controller
(7) Create archive of cument project on controller

() Send project archive to controller then reboot controller

() Send CAM data file to data/cam directory on the controller

I'’S PERSONAL
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YASKAWA

Download
Download and warm start

' Resource

| State: On

; Stop Cold

:: {  Reset | ‘ Warm

A Eror [ Hot

3

3 l"}ow@nﬁ;ﬁ | ‘ Upload

7 [ More... ] l Info
[ Close l [ Help

26

Group Configuration
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YASKAWA Group Configuration

Help

= Help available within Hardware Configuration

2 MotionWorks IEC Configuration

W < & O

Contents |index | Search

m] MotionWorks |EC Hardware Configuration
Overview
@ Opening the Configuration
@ Saving Configuration Data
@ Online vs. Offline
@ Ethemet Communications
@ Mechatrolink Corfiguration
(Q Group Corfiguration
@ Mechatrolink Groups
[2] MLX Groups
[:?] Group User Units
@ Addtional Tools
[‘?_'] Muttiple Resources
[2] Extemal Encoders
@ Option Slots
[2] Task Priority Planning
@ Creating an Archive.ZIP
@ Web Server Classic (First-Generation Web
@ WebUl {SecondGeneration Web Interface
[2) Controller AlamlD List
[2) Controller Memory
@ Cam Editor
E?] Hardware Configuration FAQ's on www yas
[2] Web Server Classic FAQs on www yaskaw

This setting is applicable for MECHATROLINK groups only.

Online  Help

HERR /08 +X0e

=% UNTITLED |
R ¢ MyMachine

= M Mechatrolink-lI Configuration | Joint Limts | txi

Offline

192 .

168 .

Ty AXIST

¥, AXIS2 Gantry1
%y AXIS3 Enable Global Group Data
¥, AXIS4

v AXISS

VO Task Aspment

<) [ Savemn |

Mechanism Type |Gantry

é . Groups
. % Gantryl

| Label | Axis Name

| Index

_.+% TCP/IP Settings Y
" EtherNet/IP
% Modbus/TCP
] [Slot_1]

emove Axis

AXIST

WO

27
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YASKAWA

PLCopen Part 4: Coordinated Motion

Programming Linear Moves

Required Motion
MC_MoveLinearAbsolute
VECTOR datatype

MC_GroupEnable
Calibrate Zero
Test Motion

Sl
28




YASKAWA Programming Linear Moves

Requirements
» (Class Project “PLCo4 Training”

= Group configured for 2DGantry
* See previous section

= MotionWorks IEC Pro
* Ver 3.2 or higher

= T T | 4[] PLCo4Training_A03 | .
1 [3] Postioning 4-féh Resource : MP3300iec |Resource : MP3300iec ‘ Offline [:
5[] intoize «N Mechatrolink-lil Configuration | Joint Limits
p YTTS_Toggle 5 X_Axis - 3
a-53 Physical Hardware 01 i Y_Axis -4 GantryXY
+82 gmgumion ;eﬁlﬁ; » TB_Input01 z\}_ Z_Axis -5 Enable Global Group Data VO Task Assignment [FastTsk  +|
4 Resource : ec I—.{ '— Y Virtual_X - 86 -
e 5Sl;s stTsk : CYC \' \ﬁrtual_Y— 87 Mechanism Type |2D Gantry v l ~ atics Cot
4 astTsk : : i
@l Positioning : \ Virtual 7 -88 I
(3] Monitor : Me <8 G.rouPs
MedTsk : CYC..[
4 @e i 002 TB_nputo2 #: TCPLP Settings
(O] Home : Ho.. l " EtherNet/IP
4-[8) SlowTsk:CYC.. # Modbus/TCP
[O] HMLI:H.. 41 Option Base
@ Stop : St... = 4 .ufv LIO-01
% g b AXISES - 65
-] Start:SYST... 003 TB_Input03
[O) Intialize : Ini '_
{3 Global_Variables |
B 10 Canfimiation

I'’S PERSONAL
YASKAWA
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YASKAWA

Required Motion

Move from Ato Bt
Move from Bto Ct
Move from Cto At

nen sto
nen sto

nen sto

30

200

180

160

140

120

100

80

60

Programming Linear Moves

B [90,180]

20 40 60 80 100 120 140 160 180 200
D [90,0] C [180,0]




YASKAWA

Programming Linear Moves

MC_MovelinearAbsolute
= “Linear” program
POU running In

StalrtM?ve

GantryXY—

— AxesGroup

FastTsk i

= Positionis VECTOR
datatype

= Velocity, Accleration,
Deceleration along
path

= QOther inputs can be
left disconnected

31

Point_B—
PathSpeed—

PathAccDec—

L

R o A S S

1 Execute

Position

Velocity

| Acceleration Comm
Deceleration

Jerk

MoveOptions

CoordSystem

BufferMode

TransitionMode

TransitionParameter

MC_M oveLinearAbsolutr_ezl
AxesGroup-

Done

Busy
Active
andAborted
Error

ErrorID

—GantryXY

& & & & & o
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YASKAWA Programming Linear Moves

Vector Datatype
= Array of coordinate positions

Name:
Point_ B -

Data Type:
|'1.FECTDF{ v

Usage:
VAR +| [RETAIN

Initial value:

Type Description Init. value
VECTOR [90.0,180.0]
LREAL 90.0

LREAL 180.0 ['\\s
LREAL e
LREAL

LREAL

| RFAI

32



YASKAWA Programming Linear Moves

Before Executing a Coordinated Move
1. Calibrate Zero Point % o el s

”:'Il ¥ Avis.Status Y Avis.Stanus GroupPower
|| || Fa
2 S | 1 I 1 I b S
MC_GroupEnzble_1
{~ MC_GroupEnable |
Gantry¥Y—1 AxesGroup- AxecGroupt—Gantn XY
E-DIJ- EnzbleGroup GroupPower
| | |} Execute Done f—GroupEnabled
3. Enable Group B
Error o
EmorlD o
W04
I G‘a.:lppclnwa G‘mp}_i'aarﬂ:-r'e l}m?Enlal:-la:I G‘m’EFieadﬂ,r |

= Group Ready I |

MC_Movelinesrdbsohte 3

« All above conditions met (T FovelnesAmoE )

005 GantryX¥—1 AxesGroup —————— AxesGroupf—Gantry XY
I StartMove GroupReady Done_A |

| Poirt_A— Position Barsyr o

I'’S PERSONAL
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YASKAWA Programming Linear Moves

Group Ready

= Create logic to check for 3 required conditions before
executing a linear move

GrmIJpP(l)wer Group%erol_Done GrouPEnlabled
1 | | | | I

MC_MovelLinearAbsolute 1

bo:
|
|

o
34



YASKAWA Programming Linear Moves

MC_GroupEnable
= Enables coordinated moves

= Disables individual axis moves

MC_GroupEnable_1

001 Enal?leGIroup GI'OLIJPP?WEI'

o
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YASKAWA

Servos On

Programming Linear Moves

u uneari
u Tu 'n servos Dl AxisControl_1
. L < —
O n Wlth [@) HMI_IT b | X_Axis.Ref—+ Axis Axis+—X_Axis.Ref
HMI_IV
. d . . d I @ @Gﬁl HMI_| G_EnableX_Axis— Enable Status F—X_Axis.Status
B ear ' : -
In IVI u a‘ b-[8] Home #—{ EnablePosttive AxisAlarm F—X_Axis.Alarm
. b--[B] Monitor = e JE R
AX|5COntr0| o (@] Manual o EnableNegative  DriveWarning f—X_Axis.Warning
4-[0] Control Ny e el
(i] ControlT G_ResetX_Axis— AlarmClear DriveWarningID |—X_Axis.DriveWarningID
ControlV - | W
& 15@ Contro b DriveAlarmID f—X_Axis.DriveAlarmID
b top =
b-[8] Posttioning ControlAlarmID F—X_Axis.ControlAlarmID
b-[] Inttialize _
p YTTS_Toagle Error b=
438 Physical Hardware :
438 Configuration : eCLR ErrorID b—=
438 Resource : MP3300ie...
m_ | = » 4
002 i :
l X_Axis.Status Y _Axis.Status GroupPower
| | | | ol
i I | i I

36
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YASKAWA Programming Linear Moves

Calibrate Zero

= |ndividual axis | i
MC SetPosition 25, ke zassecer o s |

B HML| _

B[] Gear X_Axis. Q
4 [E Home Home.homed
(] HomeT
HomeV

El Home

B[] Monitor
! % sl W MC_SetPosition_2
(] ControlT

ControlV Y_Axis.Ref
Bl Control

Stop G_ZeroSet:
Positioning

|

[B] Post

:r;_rltl?ISlzeT | Y _Axis.home.Position
_Toggle

e >

B HMI_IV ] I { /| £

m

i Y_Axis.Ref R_IRIG_3 ZeroSetDo
S (RCTRIGY ne_PulseY
Execute Done CK Q )

[

[
[
b

001 X_Axis. Y_Axis. [%
HomF.h?med Homnla . H?med Groupzrgr‘g_Done
| | i | N

37



YASKAWA

Verification
Make, Download

Debug
HMI POU

MC_MovelinearAbsolute_2

Toggle Boolean
Servos On

Jog to zero position
Set zero point
Enable Group

O N O O & W DN -

GantryXY—+ AxesGroup ———— AxesGroupt+—GantryXY
. mm
Point_C— Position Busy =

1
PathSpeed—{ Velocity Active =

25.0000000

1
PathAccDec—] Acceleration CommandAborted =

100.0000000

0
PathAccDec—] Deceleration Error o

100.0000000

.0000000
+— MoveOptions

¢ CoordSystem
ACS

+—] BufferMode
Aborting

| TranstionMode
TMNone

0—1 TransitionParameter

38

[m

0
o Jerk ErrorID o
0

4 " | >

Programming Linear Moves

# MC_GroupDisable

& MC_GroupEnable

& MC_Grouplnterrupt
#MC_GroupReadActualPos

m

& MC_GroupReadError

& MC_GroupReadStatus

# MC_GroupReset

& MC_GroupSetPosition

& MC_GroupStop

i MC_MoveCircularAbsolute
i MC_MoveCircularRelative
& MC_MoveDirectAbsolute
i MC_MoveDirectRelative
& MC_MovelinearAbsolute
& MC_MovelinearRelative v

i Watch Window 1a0d

Variable Value

b Point_B

b Point_C

b Point_A

> GantryXY |
GantryXY.M... | 142 5877638
GantryXY.M... | 74.8288336

I'’S PERSONAL
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Programming Linear Moves

YASKAWA

Verification

= No single-axis control while

group enabled
 Example: Jog
* Axis Error 4370

» Use MC_GroupDisable
before single-axis control

X_Axis.Ref—

G_JogX_AxisFWD—
1
G_JogX_AxisREV

0
X_Axis.JogSpeed—
10.0000000
X_Axis.Acceleration—

3600.0000000
X_Axis.Deceleration—

3600.0000000
.

X_Axis.Ref

Reverse Done =
0
Velocty Busz =

0.0000000

Tama 0

I'’S PERSONAL
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YASKAWA Programming Linear Moves

Verification
= Add to watch window

 Point_ A, B, C

w

 GantryXY 4 Point_C |
« Gantry.Machine.ActualPosition[1] T E‘g} ‘m,ooooo
+ Gantry.Maachine.ActualPosition[2] |- 0000
B 00000000
[6] | 0.0000000
I | 0.0000000
<« | »
! || < '@\”Watch 1 Awamh 2._)("Watd1 3 A Wat

40
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YASKAWA

Programming Linear Moves

Verification
= Start the move

—1| |; Edit Wizard A -
**2 | Indoor Pan/TiltIP.C
o |<PLCopenPart4_v320> -
i B [90,180]

£

0/. r r —@— T T *—

40 60 80 100 120 140 160 180 200

0 20
A[0,0]

GantryXY.Machine Actu... | 1242521310
GantryXY Machine Actu... | 111.5061021 |

IT’S PERSONAL
YASKAWA
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YASKAWA

PLCopen Part 4: Coordinated Motion

Blending Linear Moves

Required Motion
Smooth Corners

Transitions
Transition Mode
Programming

I'”S PERSONAL
YASKAWA
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YASKAWA Blending Linear Moves

Requirements
» C(Class Project “PLCo4_Training”

e Group configured for 2DGantry
* Triangular Path Program

= MotionWorks IEC Pro
 Ver 3.2 or higher

= MP3300iec controller
 Firmware 3.2 or higher

— [CJ PLCo4Training_A03 =
_ 5 = 4 : vl C
; % P:;':ﬁoning 4-féh Resource : MP3300iec |Res°ume'MP3mec ‘ Offline E
[0 Intialize «N Mechatrolink-lil Corfiguration | Joint Limits
p YTTS_Toggle 5 X_Axis - 3 = =
48 Physical Hardware 001 7 Y_Axis -4 antry.
4-‘%8 Configuration : eCLR TB_Input01 Zf Z_Axis-5 Enable Global Group Data 1/0 Task Assignment | FastTsk v
PR | Resource : MP3300iec —1 ¥ Virtual_X- 86
458 Tasks ¥ Virtual Y - 87 Mechanism Type 'ZD Gartry v | | Set Kinematics J
4[] FastTsk :CYC... V Virtual Z- 88 - | E—
@l Positioning : ﬁ G =
(3] Monitor : Me 4 foups
MedTsk : CYC..| |
1 N ¢ 002 TB_Input02 % TCPLP Settings
(O] Gear:G... - g
(O] Home : Ho.. .| s EtherNet/IP
4-{@] SlowTsk :CYC.. # Modbus/TCP
@] HMLI: H... 4 1] Option Base
(O] Stop:St... |= 4 b~ LI0-01
(O] Control : Cor ¥ AXIS65 - 65
(O] Manual : Me
4] Start: SYST.. o TB_Input03
[O) Intialize : Ini —
{3 Global_Variables |
B 1N Corfinuration

o
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Previous Required Motion

= Move from A to B then stop

= Move from B to C then stop ~

= Move from C to A then stop /\
/\
/ O\
/ \
N \
./ \
o/ \
o/ \
A[O,%] 20 * ” * ST s

D [90,0] C [180,0]

44



Requwed Motion
Start at D
= Move through A, B, C without B[90,180]
Stop 180 /.\
= Smooth corners 7\
= Approach each point as closely / \
as possible / \
= Maintain constant velocity / \
= StopatD 20 / \
3 40 / \
20 / \
i :C 2I0 4IO 6I0 8I001(I)O léO 1lllO 1EI50)1:0 2(I)O

AL0.0] D [90,0] C [180,0]

Sl
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YASKAWA

Smooth Corners

= BufferMode

= TransitionMode
= TransitionParameter

40

Blending Linear Moves

MC_MaoveLinearAbsolute 1

20

A0.0]

20

40

(— MCMovelnearAbsolute |
GantryXY—- AxesGroup AxesGroupt+—GantryXY
Done_B
Execute Done {
Point_ B— Position Busy |—=
PathSpeed— Velocity Active —Active_B
PathAccDec— Acceleration CommandAborted p—=
PathAccDec— Deceleration Error ¢
o— Jerk ErrorID p—=
#— MoveOptions
#— CoordSystem
+— BufferMode
#— TransitionMode
#— TransitionParameter
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Buffer Mode

= Same as PLCopen Part 1

VBIOCMT
Position % /
2000

1000

\j

Example 6: BlendingNext motion

T MC_MoveAbsoile | T NC_MoveAbsolte | iC_MoveRbsolute
Axis_1— Axis Axis Axis Axis Axis Axis [—
Start_1—{ Exacute Done (—Dcne_1 Start_2— Execute Done +—Done_2 Start_3— Execute Done (— Done_3
1000 Position  CommandAborted — CA_1 2000—{Position  CommandAborted +— CA_2 3000—{Position  CommandAborted [— CA_3
100— Velocity Busy |—Busy_1 50— Velocity Busy — Busy 2 100— Velocity Busy |—Busy_3
100—{ Acceleration Active [— Active_1 50— Acceleration Active I— Active_2 100—1 Acceleration Active | — Active_3
100— Decaleration Error |— 50— Deceleration Error— 100— Deceleration Error —
—{ Jerk ErroriD |— —{Jerk ErroriD +— — Jerk ErroriD |—
—{ Direction — Direction —1 Direction
Aborting— BufferMode BlendingNext—{ BufferMode BlendingNexi— BufferMode
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Transitions

= Right-Click “help” of MC_MovelLinearAbsolute
 TransitionParameter VECTOR help

Transition parameters
Value| MC_Transition_Mode Transition Parameters Units
(Example)

0 |TMMNone n/a

1 |TMStartVelocity Parameters[1]:=100.0; |% of corner entry velocity

2 |TMConstantVelocity Parameters[2]:=100.0; |% of corner entry velocity

3 |TMCornerDistance Parameters[3]:=15.0; User units of the axes in the group

4 | TMMaxCornerDeviation |Parameters[4]:=15.0; User units of the axes in the group

10 |TMMLXBlend Parameters[10]:=4.0; |[Scale value 1 to 8. The MLX has a maximum blend radius pre configured.

BufferMode
Aborting Buffered Blending Low Blending Previous Blending Next Blending High

§ TMStartVelocity n/a nfa n/a n/a n/a n/a
_E TMConstantVelocity Yes
E TMCornerDistance
|'—IE TMMaxCornerDeviation

48
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YASKAWA Blending Linear Moves

Transition Modes
= ConstantVelocity = CornerDistance = CornerDeviation

Py =) ®E2 eE2
S2’ S2'
Vv

s1  ET > St

A *E1/s2 E1/S2
 Circular Arc  Parabolic Path  Parabolic Path
 Close to corner * Close to corner  Close to corner
* Priority on speed » Corner distance * Corner deviation

max limit max limit

49
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YASKAWA Blending Linear Moves

Transition Mode
= ConstantVelocity )= CornerDistance = CornerDeviation

oE2 ®E2 ®E2
S2’ S2'
Vv
S1 =5 S 8.1
o ‘E1/82 E1/S2
 Circular Arc  Parabolic Path  Parabolic Path
 Close to corner * Close to corner  Close to corner
* Priority on speed) » Corner distance * Corner deviation

max limit max limit

50
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Programming Overview

1. Sequence

]
!
N
y,

?iis;u* X
! —

i}
|
m
N
y,

;mw
AN

i
|
rs )
N
J

}uikl.s

i
|

!
N
y,

‘o
Rrifreg

o
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YASKAWA Blending Linear Moves

Programming Overview

1. Sequence

e = )

>
Blire

i}
|
!
N
y,

;uiw

— 2. Buffer Mode

* Blending
 EXxecute

Buffer Mode = Blending

i
|
m
N
J

};iitls

Buffer Mode = Blending -

e )

Buffer Mode = Blending th

jifee

T

o
52



YASKAWA Blending Linear Moves

Programming Overview

1. Sequence

———/
= —— 2. Buffer Mode
Buffer Mode = Blending == "
Transition Mode = 2 (Constant Velocity) ;EB‘E / ° B I e n d | n g

Transition Parameter 2 = 100 (%Speed) =

= 2  EXxecute
Buffer Mode = Blending :|=ff =i \
Transition Mode = 2 (Constant Velocity) =S | o
Trzinnssi'ltil)onnPa?a;eter 2 2nfo?)n(%ser§)§ég) E_;:_, 3 . TranSItI On M Ode
—

Buffer Mode = Blending ™ =
Transition Mode = 2 (Constant Velocity) ﬁ

Transition Parameter 2 = 100 (%Speed) |

| , 4. Transition Parameter
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YASKAWA Blending Linear Moves
Sequence e
= Seqguence the moves from top to o

b OttO m 2 B [90,180] g s

180 ) = o e aBackte

« Point A |, /\ | A=
o D Ol nt_B 140 // \\ | m: :
. Point C |™ 7 \ _—
] 100 T s [ _*%5_|
¢ Point D |, // \\ == e
A N

?

i
Lelbey

&

i

Lefiey
&
h

Liliey

= e . o B
20 (/ B I = =t
0 . T T T T “—v* T T ! . ! : ,:-m- -
0 20 40 60 80 100 120 140 160 180 200 + Stz
A e V':;ﬁ-ﬂ:—ehm— :ﬁ'ﬁ*
[0.0] D [90,0] C [180,0] v

o
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Buffer Mode

= Use the Active output to sequence buffered moves

MC_MovelinearAbsolute_1 MC_MovelinearAbsolute_2

GantryXY GantryXY ntry Y
StartMav
Point_ Point_C
PathSpeed PathSpeed
PathAccDec PathAccDec
PathAccDec PathAccDec

MC_BufferMode#BlendingLo MC_BufferMode#BlendingLo

MC_TransitionMode#TMConstantVelocity MC_TransitionMode#TMConstantVelocity

TransitionVector

TransitionVector

Sl
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Blending Linear Moves

YASKAWA

Transition Mode
= Use MC_TransitionMode#TMConstantVelocity
 ENUM datatype with value of 2

Transition parameters

Transition Parameters

Value| MC_Transition_Mode Units

(Example)
TMMNone n/a

TMStartVelocity

Parameters[1]:=100.0;

% of corner entry velocity

TMConstantVelocity

Parameters[2]:=100.0;

% of corner entry velocity

TMCornerDistance

User units of the axes in the group

WM =D

Parameters[4]:=15.0;
Parameters[10]:=4.0;

TMMaxCornerDeviation User units of the axes in the group

10 |TMMLXBlend

[

[
Parameters[3]:=15.0;

[

[

Scale value 1 to 8. The MLX has a maximum blend radius pre configured.

TransttionMode
TransitionParameter

MC_TransitionMode# TMConstantVelocity
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YASKAWA

Transition Parameter
Set Transition Parameter to 100%
* Transition[2]:=100.0

Blending Linear Moves

Transition parameters
. Transition Parameters
Value| MC_Transition_Mode
(Example)
0 |TMMNone n/a
1 |[TMStartVelocity Parameters[1]:=100.0; |% of corner entry velocity
2 |TMConstantVelocity Parameters[2]:=100.0; |% of corner entry velocity
3 |[TMCornerDistance Parameters[3]:=15.0; User units of the axes in the group
4 | TMMaxCornerDeviation |Parameters[4]:=15.0; User units of the axes in the group
10 |[TMMLXBlend Parameters[10]:=4.0; Scalevalue1to 8. The MLXhasan|
ACS,

BufferMode
TransitionMode
TransttionParameter

MC_BufferMode#BlendingLow

MC_TransitionMode# TMConstantVelocity

57

: Watch Window 1Al
Variable Value =
4 Transttion |~ x|
-] | 0.0000001—
_7.._'.[.2_] 1‘.100 ______ °
-3 | 0000000/ 2

-4 | 0.000000!

o} | 0.000000

18] | 0-0000C0:

-7 | 0.000000

-8l | 0.0000CO!

- | 0.0000001 ,
4 [ .

4 |[»]\ wstch 1 A watch 2 A Watch 2 A W

I'’S PERSONAL
YASKAWA



YASKAWA Blending Linear Moves

Verification
1. Make, Download

2. Debug, Toggle Boolean

3. Add to watch window
« Point A,B,C,D
 GantryXY
* Transition

= Set PathAccelDecel = 25.0

e Low accel/decel
exaggerates the corner

o
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YASKAWA

Blending Linear Moves

Verification -

@ WotionWorks IEC 3 Pro - PLCo4_Blend_A00 - [Linear Linear - Configuration.Resource.FastTsk Linear Linear] ==
ighFile Edit View Project Build Objects Layout Opline Extras Window 2 -8 X
- - p A A & s
= Active Block e, S
fali Tt H i . b = BE | inaoor ran/ LIt IF Lamera
—1|| |; Edit Wizard 1a0
“ | Group:
i M <Favorites> -
» Position Feedbac u =
200 T # ADD Addition
(90.180] WMAND  Bitwise AND
im 5 b _ || ®CTD Counter Down
= | ®CTU Counter Up |=
. E B E 3 - W CTUD  Counter Up/Down
O Or o & DIV Division
: ®/EQ Equal: =
356 ||| #F_TRIG Falling Edge Detectic
& GE Greater Than Equal:
100 & GT Greater Than : >
W&LE Less Than Equal: <= } —
80 7 2 ®LT Less Than: < - i VASKAWA
& MOD Modulo Division ¥
= W MOVE  Assigns Value
B . & MUL Multiplication
0 & NE Not Eaual: <> i
lr ¢ Ol my o
20 1 >
» § Watch Window 1a0
0 @t . Vanable Value
A [0 l())l 60 80 100 120 140 160 180 200 s Gam[ny
; i csenl GantryXY.Machine Actu... | 60 9854050
GantryXY.Machine Actu... | 0.0001931
[ Point_A
[ Point_B
[ Point_C
- b Point_D
] « m ¥ I Transttion
= [ »
& Linear-Linear |+ HMI_HMI_I € |(»]§ Watch 1 ) watch 2 { Watch 3 ) Wateh
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EASY TO WORK ENGINEERING
WITH EXPERTISE

YASKAWA

I'T°S PERSONAL

YASKAWA

QUALITY TECHNOLOGICAL
PRODUCT INNOVATION

1-800-YASKAWA | www.yaskawa.com | training@yaskawa.com



