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In the manual:

- Installation “Package SoftMotion + ctrIX PLC Adaption
- SoftMotion Libraries

- Activate SoftMotion in a Real axis

- Example of program with three virtual axes

- Machine program control from file on PC or ctrIX

- M functions

- CNC variables (in Online Program)

- "G" Command Table, Identifiers, Expressions, Functions
- Program jumps with G20

- Display of G code lines

- Licenses

- Sending external files to ctrIX

- StartUp of Parameters in Real axes

- Read / Write Modules EtherCat Parameters

- Task assignment

ctriX Core CNC Program

%{( Imitial Test)

N1011 G3& CSLRVARZCNCS D70

N1020 GO0 X4.535 Y99.858 F10000 ZO
N1030 GO0 X50.722 Y98.84 Z30 F1lO000
N1040 GOZ2 X225 Y50 Z50
N1050 GO1 X75 Ye0 Z100

00 =] o Wk

N1070 GO2 X98.036 Y80 ZO
(This is a Comment)

N1080 GO1 X125 Y90 + SLEVARICNCS Z0
N1100 GO1 X175 Y100 ZO

N1120 GO1 X200 Y110 Z0
N1130 GO1 X250 Y120 Z0
N1140 GO1 X270 YO Z0
N1150 G37 D-1

N1151 G37 CSLRVAR2ZCNCS D-1
N1lled G20 L1010

- SoftMotion
- SoftMotion CNC

-
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ctrl

- Installation of the “Softmotion Package”

To access the installation option of the new ""Package’ we must enter "*Tools" and select the ""Package Manager" tab, after which we will be shown the list
of ""Packages’’ that we have installed

I ithrarns Renncitnne

The first time we enter the Package
Manager, the functional packages
currently installed appear.

Package Standards

N

) Package Manager X

Currently Installed Packages F========

Sortby |Name v :ll. | nstall.. H‘ Then we must activate " Install™
MName Version Installation d...  Up.. Licenseinfo .a"nd look flcl)r the file path of the new
f Bosch Rexroth AG CheckFunktions 1.12.0.1 19/11/2022 License info not available PaCkage

i Bosch Rexroth AG MotionInterface 1.12.0.1 19/11/2022 License info not available

(i coDESYS C Code Integration 4,0.0.0 19/11/2022 Mo license required

f copesys crc 4,1.0.0 19/11/2022 Mo license required Updates

£ CODESYS Code Generator ARMG4 4.0.0.0 19112022 Mo license required

f CODESYS Code Generator Cortex M3 4.0.0.0 19/112022 Mo license required Download..

(i CODESYS Communication 4,1.0.0 19/11/2022 Mo license required

i copesys Compatibility Package 3.5.17.20 19112022 License info not available

i copesys Compiler Versions Archive 4,0.0.0 19112022 Mo license required

@ CODESYS Core Dump 4.0.0.0 18/11/2022 No license required The install or uninstall process
@ CODESYS EDS Import 4.1.0.0 18/11/2022 No license required & requires that all instances of the
@ CODESYS Embedded Runtime Extension  4.1.0.0 19f11f2022 Mo license required program be closed.

&9 cooesys LD/FED 4,1.0.,0 19/11f2022 Mo license required

# cooesys Memaory Tools 4,0.0,0 19/11f2022 Mo license required

& cooesys Recipes 4,1.0.0 19/11/2022 Mo license required

69 CODESYS RISC Front End 4,0.0,0 19/11/2022 Mo license required

& cooesys Scripting 4,0.0.0 19112022 Mo license required

(P CODESYS SFC 4,1.0.0 19112022 Mo license required

(P CODESYS Trace 4,0.0.0 19112022 Mo license required

(¥ coDESYS Visualization 4,2.0.0 19112022 Mo license required

(¥ CoDESYS Visualization Support 4, l.ﬂ.% 19112022 Mo license required

[] Display versions [] Search updates in background

Close
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- Installation of the “Softmotion Package”

ctrl

- Inour case, two files should appear, the first from CodeSys SoftMotion and the second, ours, which adapts the system to SoftMotion

« |suarios » Casa » Escritorio »* ctrlX » SofthMotion »* Softmotion_4.12.0.0 W & 2 Buscar en Softmotion_4.12.0.0
Mueva carpeta == - [H 0
PaCkage SoftMotion 15 " Mormbre Fecha de modificacién Tipo Tamafic
E=======================q
ntos ®_| CODESYS SoftMotion 4.12.0.0.package H 14/09/2022 8:06 Archivo PACKAGE 175.959 KB
Adaptation ctrIX PLC @ T:D ctrlX PLC CDS_SM Adaption 1.16.0.0.package “ 14/00/2022 8:05 Archive PACKAGE 1.618 KB
& I have tried to install them without following a specific order and | have apparently had no problems. However, it
would be preferable to install first the "*CodeSys SoftMotion™ and then the **Adaptation of ctrIX PLC"
- Installation of the SoftMotion Package B Installation - License Agreement %

After selecting the file indicated above we must follow the
following steps:

f Check package signatures et

You should only install packages from trusted sources. You find additional infarmation
about the package inits tooltip and all details when you double-dick it.

Package Signed by

I copesys softMotion CODESYS Development GmbH

D

Please wait while the package will be extracted. This may take a few seconds.

Enable tab and activate

CODESYS SoftMotion [4.12.0.0]

Please carefully read the license agreement below. You must accept the
license agreement to continue with setup.

Al

License Agreement o
for the usage of a CODESYS Software or
CODESYS Software Package

General Terms of License (End User License
Agreement) for the supplied Software. Please
read this Software User Agreement carefully

| 0K Il | C | | “Next” LE Thaveread, understand, and accept the license agreement displayed above. Il
L o | anee = Cetkemn— DA T R T AR — — ——— =
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ctrl - Installation of the “Softmotion Package”

Then we go through these steps

@ Installation - Choose Setup Type

CODESYS SoftMotion [4.12.0.0]
Please zelectthe typeof setup youwould liketo perform.

&

() Complete setup

Il
| (® Typical setup

| The most commanly used package components will beinstalled. I

Customized setup

P Installation - Target Versions

CODESYS SoftMotion [4.12.0.0]

One ormare compaonents inthis package will modify existing versions. Flease
selectall theversions which should be uparaded by this package.

I

=
I

X 10 1.16.0

Full control over which package components are installed. Il
Recommended for advanced users. I

\ Cancel | | <Back | | Next> Finish

&7 Installation - Restart

arkpcies | |
_______ _

CODESYS SoftMotion [4.12.0.0]

The package is prepared for installation. Please close all instances to finish
\ the installation.

With the “Typical Setup”
should be enough.

| Cancel || <Back | | Next» | Finish

The installation of the ""Package' SoftMotion warns us that
it will make modifications in the following components

AN

Installation ready, we | )
continue with "'Finish"" e o o
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ctrl

- Installation of the “Softmotion Package”

The installation is not carried out automatically since, as we can see, it is signaled as an object pending installation.

: | Package Manager

Currently Installed Packages

Sortby | Name v [msmil. |
Mame Version Installation date Update info License info
¥ Bosch Rexroth AG CheckFunktions 1.12.0.1 19/11/2022 License info not av
P Bosch Rexroth AG MotionInter face 1.12.0.1 19/11/2022 License info not av
(¥ CODESYS C Code Integration 4.0.0.0 19/11/2022 Mo license reguirec
P coDEsYs CFC 4,1.0.0 19/11/2022 Mo license requirec Updates
fJ CODESYS Code Generator ARMG4 4.0.0.0 15/11/2022 No license requirec
P CODESYS Code Generator Cortex M3 4,0,0.0 19/11/2022 Mo license requirec Dovmload...

7 CODESYS Communication 4.1.0.0 13/11/2022 Mo license requirec
P coDESYS Compatibility Package 3.5.17.20 19/11/2022 License info not av
& coDesvs Compiler Versions Archive 4.0.0.0 13/11/2022 Mo license requirec
P CoDESYS Core Dump 4,0.0.0 19/11/2022 Mo license reguirec
& CODESYS EDS Import 4.1.0.0 13/11/2022 Mo license requirec
P CODESYS Embedded Runtime Extension 4,1.0.0 19/11/2022 Mo licenze reguirec
& cooesvs LD/FED 4.1.0.0 13/11/2022 Mo license requirec
# copesys Memory Tools 4,0.0.0 19/11/2022 Mo license reguirec
 cooesys Recipes 4.1.0.0 19/11/2022 Mo license requirec
P CODESYS RISC Front End 4,0.0.0 19/11/2022 Mo license reguirec
 cooesys Scripting 4.0.0.0 19/11/2022 Mo license requirec
P copesys sFC 4,1.0.0 19/11/2022 Mo license reguirec
f CODESYS Trace 4.0.0.0 19/11/2022 Mo license requirec
P coDESYS Visualization 4,2.0.0 19/11/2022 Mo license reguirec
f CODESYS Visualization Suppart 4.1.0.0 19/11/2022 Mo license requirec
< pE====—=57
[] pisplay versions [ Search updates in background “ 1 pending 'nstalatinn(s}|i

_

x

For the installation to activate, we must close the “ctriX
PLC Enginnering”. On some occasions the installation is
activated when it is closed, at other times it is activated when
the PLC program is reopened

Lo IDRIVE] ne
Please wait while Ee Package Manager is initialized. ..
& Installation - Progress st

CODESYS SoftMotion [4.12.0.0]

Please wait whilethe packageis being installed.

&

Plug-Ins

Plug-in: PlugIns\CMCFunctionBlocks_old'4.0.0.0\CMCFunctionBlocks. plugin. dil

Installation process. This can last a

few seconds or minutes.

< Back Mext =

Finish
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ctrl - Installation of the “Softmotion Package”

- Once the installation is finished we can consider it finished or with ""Next" access the summary of the installed elements

& Installation - Setup Completed et 5 Installation - Summary "
DESYS SoftMotion [4.12.0.0] = CODESYS SoftMotion [4.12.0.0] .
L] g
@ Installation summary :E

The package has been successfully installed. Click Finish to exit the wizard or Next to see 5
the summary. urnmary

i+ Plug-in (47)

- Library (96)

-~ Device description (1003)
- File (3)

- Help file (72)

- Help merge (18)

Il ;
e MR (o> ] [ G [ <mo | [ [ e ] ||
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ctrl - Installation of “c#riX PLC Adaption”

Next we will proceed to the installation of ctrIX PLC Adaption (1):

« |suarios » Casa » Escritorio »* ctrlX » SofthMotion »* Softmotion_4.12.0.0

Mueva carpeta

==

15 2 Mombre Fecha de modificacion
ntes _D_c:_GEE_sv_s SoftMotion 412.0.0.package 14/09/2022 8:06
2 D ctriX PLC CD5_5M Adaption 1.16.0.0.package | 14/09/2022 8:05

Descarga de archivos *

7 Check package signatures x

Y¥ou should only install packages from trusted sources. Youfind additional information
about the package inits tooltip and all details when you double-didk it.

Package Signed by

|4 ctrlX CODESYS Softmotion Adaption  <Unsigned>

Cancel

£Desea abrir o guardar este archivo?

Mombre: TC_for_provision_of_products_free_of_charge.pdf
Tipo: Microsoft Edge PDF Document, 149 KB
De: C\ProgramData\ctrX PLC Engmng\Tempm_

=5
PDF

Aungue los archivos procedentes de | et pueden ser (tiles,
algunos archivos pueden llegar a dafiaksl equipo. Si no confia en
el origen, no abra ni guarde este archivo. ;Qué fesgo existe?

9

We can use any of the three
options.

Select “Typical

Enable th n
able the tab and Setup” and “Next”

press Ok

& 2 Buscar en Softmotion_4.12.0.0
=~ O @
Tipo Tamafic
Archivo PACKAGE 173.859 KB
Archivo PACKAGE 1.618 KB

&9 Installation - Choose Setup Type

ctriX CODESYS Softmotion Adaption [1.16.0.0]
Flease selectthe typeof setup youwould liketo perform.

5t

(") Complete setup
All package components will be installed.
F==========================|'|
| @ Typical setup Il
The most commonly used package components will beinstalled. |l

() Customized setup

Full control over which package components are installed.
Recommended for advanced users.

Cancel || < Back || Next > | Finish
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ctrl - Installation of “c#riX PLC Adaption”

- Next we will proceed to the installation of ctrIX PLC Adaption (2)

P Installation - Progress X

ctrlX CODESYS Softmotion Adaption [1.16.0.0]

=
Please wait whilethe packageis being installed. :B
Libraries
[ | & Installation - Setup Completed x
Library: Companent/Library/CX2&_ETC_ITF.compiled-library ctrIX CODESYS Softmotion Adaption [1.16.0.0]

| | 6

(P Installation - Summary X
The package has been successfully installed. Click Finish to exit the wizard or Next to see
th . . .
= st ctrlX CODESYS Softmotion Adaption [1.16.0.0] .
Installation summary :B
Summary
< Back Next » Finish + Library @
#- Device description (1)
Installation process. This can last a & File (1)
few seconds or minutes.
I|=========-===|
Gancel = BHEE I | MNext = | | Finish | I
- |
Installation process. This can last a few
seconds or minutes.
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ctrl - Visualization of the Packages

- Overview of the installed SoftMotion and Adaption Packages:

£ Package Manager *
Currently Installed Packages
Sortby | Mame ™ | I Install... |
MName Version Installation date Update info &
g CODESYS C Code Integration 4.0.0.0 19112022
9 CODESYS CFC 4.1.0.0 19/11/2022
(P CODESYS Code Generator ARM&4 4.0.0.0 19112022
B CODESYS Code Generator Cortex M3 4,0.0.0 19112022 Updates
(P CODESYS Communication 4.1.0.0 19/11f2022
i CODESYS Compatibility Package 3.517.20  19/11/2022 Dovmload...
(¥ cooesys Compiler Versions Archive 4,0.0.0 19/11/2022
(P CODESYS Core Dump 4.0.0.0 19112022
9 coDEsYs EDS Import 4,1.0.0 19/11/2022
i CODESYS Embedded Runtime Extension 4,1.0.0 19112022
(¥ CODESYS LD/FED 4.1.0.0 13/11f2022
i conesys Memory Tools 4,0.0.0 19112022
g CODESYS Redpes 4.1.0.0 19/11/2022
g CODESYS RISC Front End 4.0.0.0 19112022
(¥ CODESYS Saipting 4.0.0.0 13/11f2022
I g=€§{E¥SSFE—'==========4.=1$Q.9===49#:E§B§2==============="
I & copesys softMotion 4,12.0,0 02/01/2023 Free version 4,13.0.0 available ||
IS FPrcopersfrae==========&tB == ==============]
g CODESYS Visualization 4,2.0.0 19112022
— 0 CODESYS Visualization Support. — — — — 4 L0.0_ _ 92022 _ _
H_ (P cirlx CODESYS Softmotion Adaption 1.16.0.0 02012023 Il v
_________________________________________ o
e = = === === : =
[] visplay versions [/] Search updates in background
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ctrl - Visualization of the Packages

- As long as the SoftMotion part is not activated, the libraries will not appear:

Project | Libraries  Build Online Debug Tc .ﬂ Library Manager X ]
2 Add Object . « .y Add Library < Delete Library |5 Properties 72 Details | 5] Placeholders .ﬂ Library Repository ﬂ lcon Legend... [2 Surnmary...
=) Add Folder.. Without “Enable SofiMotion Tq?m?====================================Na=m=e;=a§====§fe=¢ﬁe=v;:n
, and by default these libraries | ¢ I
Scan for Devices... | ®-[E) 35License = 35license, 3.5.17.0 (35 - Smart Software Solutions GmbH) _35 | ICEMSE 3.5.17.0 I
Update Device... appear' I FF» ﬂ BreakpointLogging = Breakpoint Logging Functions, 3.5.17.0 {35 - Smart Software Solutions GmbH) BPLog 3.5.17.0 H
D’& Edit Object ' ﬂ CAA Device Diagnosis = CAA Device Diagnosis, 3.5.17.0 (CAA Technical Waorkaroup) DED! 3.5.17.0 Il
1 #-[E) cmplog = Cmplog, 3.5.17.0 (System) CmpLog 3.5.17.0 I
Import FLLopeniML... H |"F & CXA_BASE = CXAC_Base, 1.16.0.0 (Bosch Rexroth AG) CXAC_Base 1.16.0.0 H
User Management » b |2 CXA_COMMONTYPES = CXA_CommonTypes, 1.14.0.0 (Bosch Rexroth AG) CXA_CommonTypes 1.14.0.0 |
|H-1 | cxA_UTILITIES = CxA_Utilities, 1.14.0.3 (Bosch Rexroth AG) CXA_Utilities 1.14.0.3 I
[¥  Insert templates... ||F£ IB) 1ostandard = IoStandard, 3.5.17.0 (System) IoStandard 3.5.17.0 H
H Enable Softhotion 'ii I ----- ﬂ Standard = Standard, 3.5.17.0 (System) Standard 3.5.17.0 I
L_————_q=—=—=-  With “Enable SofiMotion” S ——

these libraries are added

.T] Library Mar‘ger x]

Add Library 7 Welete Library |25 Properties 75 Details | 5] Placeholders ﬁ Library Repository ﬂ Icon Legend... [2] Summary...

Mamespace Effective Version
_35_LICENSE 3.5.17.0
BPLog 3.5.17.0
DED 3.5.17.0
Cmplog 3.5.17.0
CXAC_Base 1,16.0.0
CXA_CommonTypes 1,14.0.0
CxA_Utiities Lians With “Enable SoftMotion” and some real axis, active for
& _______===================I=05éalgar=d=====3.él_iﬂ=====‘ SoftMotion in the system, these three libraries are added
I B SM3_Basic = 5M3_Basic, 4.12.0.0 (35 - Smart Software Selutions GmbH) SM3_Basic 4.12.0.0 Il S ——
H W IE sm3_cne = sm3_cne, 4.12.0.0 (35 - Smart Software Solutions GmbH) SM3_CNC 4,12.0.0 H :' I?, |2 sM3_Drive_ETC = SM3_Drive_ETC, 4.9.0.0 {35 - Smart Software Solutions GmbH) I
I ITB SM3_Robotics = SM3_Robotics, 4.12.0.0 (35 - Smart Software Solutions GmbH) SM3_Robotics 4,12.0.0 I I |'._|‘.; I_ SM3_Drive_ETC_Sof_Standard, * (35 - Smart Software Solutions GmbH) "
|? | SM3_Robotics_Visu = SM3_Robotics_Visu, 4. 10.0.0 (35 - Smart Software Solutions GmbH) SM3_Robotics_Visu 4,10.0.0 Il || I'-E I_ SM3_ETC_ITF = CXA_ETC_ITF, 4.12.0.0 (Bosch Rexroth AG) H

12 23/01/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of rex roth
applications for industrial property rights. A Bosch Company




SoftMotion
Libraries

rexroth

A Bosch Company

13

23/01/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of
applications for industrial property rights.

rexroth

A Bosch Company




ctrl

- SoftMotion Libraries — SMC_Basic:

SMC_Basic Basic Library:
- This library is the basic one for all SoftMotion applications:

- PLCOpen function blocks

- Movement controls for an axis (Positioning / Speed, etc)
- Master / Slave controls (Cam, cam generator, etc)

- Additional Fb's (Trigger, TouchProbe, etc)

- Help functions for handling files or error messages

D T T eeaerry

#- [ sM3_Basic = 5M3_Basic, 4.12.0.0 (35 - Smart Software Solutions GmbH)

=5 SM3 Basic, 4.12.0.0 (35 - Smart Software Solstions GmbH)
E[Eﬁ Images
F@ Project Information
# () sM3_Basic
GlobalTextlist

----- 5M3_Basic_GetVersion

F-@ SM3 _Basic, 4. 12.0.0 (35 - Smart Software Solsfions GmbH)
FEE:I Images
#12) Project Information

=23 Globals

#-{3) visualization
GlobaTextlist

=-I2) 5M3_Basic
=-{3) DataTypes —

I?[EII Additional
F{Eﬂ Administrative {Configuration
#-2 cam

I?EII Diagniostics
WEB Crivelnterface
F{a Movement

\

=-[3) Drivelnterface

J

FEB AXIS_REF

%[ AXIS_REF_LOGICAL
FE.‘: AXIS_REF_MAPPING
+-[2) AXIS_REF_VIRTUAL
#-[Z5) ENCODER_REF
WE{I FB_Templates
#-[C3) FREE_ENCODER_REF

\

=s DriveBasic_GlobalVariables
s File_Constants
=ﬁ Math_Globals

----- s 5M_PLCOpen_Globalvariables

=2 PoUs —

'*EII Additional

FE{I Administrative [Configuration
*-2 cam

F‘Eﬂ Diagnostics

WEB internal

I?{E:I Movement

[ Parameter access -

5M3_Basic_GetVersion

structures

FB's for axis interface
controls

General variables

Fb's for the control of the
axes (Cam generators,
individual movements,
synchronized, access to axis
parameters, etc.)

'\. Modules for visualizations

14
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ctrl - SoftMotion Libraries — SM3_CNC:

- SM3_CNC library:
- This library is based on the SM3_BASIC:
- Blocks for kinematic transformations
- Control blocks to generate, execute and display the movements generated by the CNC
- It also has blocks for preprocessing and reconstruction of the movement path

| #-JE) sM3_che = SM3_CNC, 4.12.0.0 (35 - Smart Software Solutions GmbH) = 5] SM3 NG, 4 12.0.0 (35 - Smart Sofware Solubons Grbés)
- - F ONG, 4. 12.0.

FEE:I Images

'-'FEB Projektinformationen
#-[) SM_CNC_Data types
#-2) sM_CNC_POUS
#-0) sM_Trafo_Data types
#-2) sM_Trafo_POUS
I"FE.'.I Visu_Templates
'T@ Visu_Templates_Mew
GlobalTextlist
ImagePool_cnc_sm3

----- 5M3_CNC_GetVersion

Additionally, the SM3_CNC_Visu library is also available
for the visualization of elements
I¥|_ SM3_CMC_Visu, 4.5, 1.0 (35 - Smart Software Solutions GmbH)
i - . . _ -
=5 SMI_CNC_Visu, 4.5. 1.0 (35 - Smart Software Solutions GmbH)

-2 Images

Fﬁ Project Information

* -2 sM3_cNe_vIsU

GlobalTextlist

F-@ SMI_CONG, 4.12.0.0 (35 - Smart Soffware Solufions GmbH)

)

IT[E:I Images

F@ Projektinformationen

=-[C3) 5M_CNC_Data types

#-3 File

# ) SoftMotion CNC

=-{Z3) 5M_CNC_POUSs

=2 File

FEE[I help functions

# 22 ReadNCFile

5] sMc_Rreadncqueus

-2 Ne2

E@ GSentence

FF«E[I GSentence JumpBuffer

FE@ Interpreter

H:»E[I Parser

#-[3) ReadNCFile2

=2 softMotion CNC
FEE[I Coordinate Transformations
# 2 Direct Axis Control
FEE[] GCode Viewer
I'£E:| GeolInfo Help Functions
Eﬁ QutQueue Functions
FF«E[I Posinfo Functions
FE@ Queus manipulation
H:»E[I SoftMotion Function Blocks

#-{) 5M_Trafo_Data types

=-I2) sM_Trafo_POUs

FEB SoftMotion Transformations
F[E:I additional FBs
F{Eﬂ Gantry systems
F[E[I Parallel Systems
W{Eﬂ Robot Kinematiks
F&ﬂ Scara System

=-I2) Visu_Templates

#3 File

#1230 sM_CNC_visualizations

= 5M_Trafo_Visualizations

#-12) Visu_Templates_New

GlobalTextList

ImagePool_cnc_sm3

~[E] sM3_cNe_Getversion
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ctrl - SoftMotion Libraries — SM3_Robotics:

- SM3_Robotics Library:
- This library contains function blocks according to PLCOpen Part 4 for robotics:
- Additional functionality blocks are included
- And it also has the SM3_Transformations library that contains all the kinematics supported

=5 SM3 Robotics, 4.12.0.0 (35 - Smart Software Solutions GmbH)

| - [l& sM3_Robotics = SM3_Robotics, 4.12.0.0 (35 - Smart Software Solutions GmbH)

F-@ SM3 Robotics, 4. 12.0.0 (35 - Smart Soffware Solufions GmbH)
FFEZI Images

FF@ Library Information —

+[2) sM3_Robotics

Additionally, the SM3_Robotics_Visu library is also
available for displaying elements

| T DR U rU_teLemrimar Ln sL_uanirmionp s g LIS L e Lenia AU L e ip

F |= SM3_Robotics_Visu = SM3_Robotics_Visu, 4,10,0.0 {35 - Smart Software Solutions GmbH)

=5 SM3 Robotics_Visu, 4. 10.0.0 (35 - Smart Software Sokstions GmbH)
I¥EII Additional
#-2) 5M3_Robotics_Visu
GlobalMextlist

I—'F'EB Images

H:-EB Library Information

= [ sM3_Rohotics

EEB Basic types
=2 rous

FEB Additional
-[5] sMc_startupaxisGroup

FEB Administrative fConfiguration

. FEED AxisGroup

H:'E:l Computation

I—*F 2 Coordinate systems

~E:| Dynamics

FEED Kinematics

FEB AxisGroup

. #-[E] AxI5_GROUP_REF_sM3

FEEB Diagnostics

r:@ internal

=5 Kernel_CP

#[23) Path Creation

=) Movement

ITE:I GroupInterrupt

MC_GroupContinue

~[5] mc_croupHatt

MC_GroupInterrupt

MC_GroupStop

MC_MaveCircularAbsolute

MC_MaveCircularRelative

MC_MoveDirectAbsolute

MC_MaveDirectRelative

MC_MavelinearAbsalute

MC_MavelinearRelative

SMC_GroupEnableResumeAfterError

SMC_GroupJog

~[E] sMC_Grouplog2

SMC_GrouplUpdateContinueData

~[E] sMCc_GroupWait
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ctrl - SoftMotion Libraries — SM3_Transformation:

- SM3_Transformation CNC library:
- This library contains the control blocks of the various supported kinematics

| FF«E SM3_Transformation = SM3_Transformation, 4.12.0.0 (35 - Smart Software Solutions GmbH)

':-@ SMI_Transfarmation, 4. 12.0.0 {35 - Smart Soffware Solufions GmbH)

=5 5M3_Transformation, 4.12.0.0 (35 - Smart Software Solutions GmbH) - Images
F-0 1 1
H=frnai ) * Q0 Lirary Informaton
-2 Library I ti =
: ibrary Information =-[2) SM3_Transformation

10 5M3_Transformation =) Function Blocks

I?EZI Coupled Kinematics
I?EII QOrientation Kinematics
IE[E:I Positioning Kinematics
FiEII Standalone Kinematics
=-I2) Functions

AXISLIMITS Intersection
AXISPOS_REF Eq
Coupled_GetAxisMapping
GetCombinedQrientationImage
GetFlangeCrilmag
GetkinematicsFaor Axis
GetPeriods
Initialise_Orilmage_dofl
Initialise_Orilmage_dof1
Initizlise_Orilmage_dof3
CrientationSpace_Equals
ProjectRotation 1dof
&{Eﬁ GlobalConstants

ﬁh Interfaces

#-3) structs
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ctrl - Activation of SoftMotion on a real axis

- Activate SoftMotion on a real axis:

=5 ctriXCoreCNCSoftMotion_PLC - The inclusion of the axis within the
=[] Device (ctrlx CORE) & system must be done in the usual way
=& PLC Logic and initially from the part of ctrIX 10
—n Application
+|ED CheckFunctions
.I] Library Manager
~[E] pLc_PrG (PRG)
- @ Task Configuration
= g8 MairTask (IEC-Tasks)
) pLC_PRG The activation of SoftMotion generates a new
=l DataLayer_Realtime module in the axis inserted in EtherCat
S e st s s et ey o) - ) conCoreCCSoftotion ALC
__ 10 IndraDrive MPB2D 21 @———ee : Edit g =[] Device {ctrlx CORE)
A SoftMotion General Axis Fool (SoftMotion General Axis Pool) Show status - &l PLC Logic
w Delete ‘n Application
Properties... +E:I ChedkFunctions . - .
_ . fifp Library Manager & The name, in the SoftMotion extension,
Disable Device 5] pLC_PRG (PRG) can be modified to simplify its control in
j UpdstcDevice- = [ Task Configuration the system, for example, we can change
O Edit Object =¥ MainTask ([ECTasks)  all that structure to "' X_Axis"
Edit 10 mapping . pLC_PRG
Impeort mappings from CSY... = lj] Datalayer Realtime
FE’=‘F';¢=m;Pg'£5=t°=CS=V; ——— - ‘J.] ethercat_master_instances_ethercatmaster (DatalayerUser) ‘
I Softhation SoE-Achse hinzufigen =11 IndraDrive MPB20 21 _ _ _ _ _ _ _ _ o _ __
B et templtes. ~—& W@ 5M_Drive_EtherCAT_Sof_Rexroth (SM_Drive_EtherCAT_Sof_Rexroth) H
- SofotorrEeTeral 7ouE Podt (SORMRTUT Coral T Py~ = = = =======14
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1 % B sm3_cne = SM3_CNC, 4.12.0.0 (35 - Smart Software Solutions GmbH)
I?l_ SM3_Drive_FTC = 5M3_Drive_ETC, 4.9.0.0 (35 - Smart Software Solutions GmbH)

ctrl - Activation of SoftMotion on a real axis

With the inclusion of the real axis, some libraries are also inserted to control the axes:

Fﬂ 35license = 35license, 3.5.17.0 (35 - Smart Software Solutions GmbH) =[] 5M3 Drive_ETC, 4.9.0.0 (35 - Smart Software Solutions Gmb#)

II ﬂ BreakpointLogging = Breakpoint Logging Functions, 3.5.17.0 (35 - Smart Software Solutions GmbH) E[ﬁ SMC3_ETC

FE CAA Device Diagnosis = CAA Device Diagnosis, 3.5.17.0 (CAA Technical Warkgroup) : GlobalTextlist

-] cmplog = CmpLog, 3.5.17.0 (System) *#-[5] AxIS_REF_ETC_BASE_SM3
|= CxA_BASE = CXAC_Base, 1.16.0.0 (Bosch Rexroth AG) E AXIS_REF_ETC_SM3

[ CxA_COMMONTYPES = CXA_CommonTypes, 1.14.0.0 (Bosch Rexroth AG) ”: ENCODER_REF_ETC_SM3
&[0 CXA_UTILITIES = CXA_Utilities, 1.14.0.3 (Bosch Rexroth AG) SMC_ETC_Cut_Leading_Zeros
Fﬂ IoStandard = IoStandard, 3.5.17.0 (System) +[8] smc_set_ETc_DCSyncsupervision
FE SM3_Basic = SM3_Basic, 4.12.0.0 (35 - Smart Software Solutions GmbH)

—®- 5] 5M3 Drive FTC _Sof Standard, 4.8.0.0 (35 - Smart Software Solutions GmbH)

----- & SM3_Drive_ETC_SoE_Standard

H Il
I?|_ SM3_Drive_FTC_SoFE_Standard, * (35 - Smart Software Solutions GmbH) @== I B =t
& 5M3_ETC_ITF = CXA_ETC_ITF, 4.12.0.0 (Bosch Rexroth AG) I Tl SoE

e — e —— o ————A__—____]I %% SMC3_ETC_SoE_Specificinputs
- %# SMC3_ETC_SoE_SpecificOutputs
#-I2) sM3_Drive_ETC
#-[Z] AXIS_REF_ETC_SoE_Standard
- |¥ SMC3_ETC_SoE_Standard_ConfigurationPhase
p_@ CX4_ETC_ITF, 4 12.0.0 (Fosch Rexroth AG) 2 ClobaTextList
=) Cxa_ETC_ITF
% sMC3_ETC_PROTOCOL

-1 SMC3_ETC_Slaveld
% 5MC3 ETC_STATE
#-12) CoE
+ 12 soE

+-|5] smc3_ETc_Slave
-2 _History

ftware Solutions GrmbH)
oftware Solutions GmbH)

|?|_ SM3_Robotics_Visu = SM3_Robaotics_Visu, 4.10.0.0 (35 - Smart
FE SM3_Transformation = SM3_Transformation, 4.12.0.0 (35 - Smar
“BY standard = Standard, 3.5.17.0 (System)
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Example with
three virtual axes P —

Create Boot Application

Download

| | |
Online Change

I I l S I I I l l | I atl O I l | I lOd e Source Download to Connected Device
Multiple Download...

) Reset Warm
The program modules have been generated in Ladder format so that they are more Recet Cold
understandable in the presentation environment, but it can be used, as is obvious, any other

- - . = =F=ct SEFE
programming language in which we feel more comfortable. H _ @m]
| _Simulation |l

™1 Compare project with ctriX

Security »
Operating Mode »
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ctrl - Example of CNC program — Insert virtual axes

- For the example we are going to use three virtual axes that are incorporated as follows:

‘!. SoftMotion General Axis Pool (SoftMotion General Axis Pool)

4 Cut . ) @ Add Device
. Modify Name and insert 3 e ey
> virtual axes with “Add Device” 0——‘*_Nﬂne_ |sM_Drive Virtual |
2 Paste e
}( Delete I 2dd Device | I: (@) Append device () Insert device Flug device () Update device
Refactoring 3 |5tring for a full text search | Vendar | e
(=  Properties... Name Vendor Version  Description
P = &P SoftMotion drives
S| Add Gh_iECt F & Free Encoders
E] Add Fold E! position controlled drives
older... :
55— ﬂ . .
:Lﬁ.dd Device... | — Select “SM_Drive_Virtual”
—————— — ﬂ
Insert Device...
Disable Device
Update Device... - The SoftMotion structure for the virtual axes should look like this:
[ Edit Object

=" softMotion General Axis Pool {SoftMotion General Axis Pool)

Edit Object With.. & X_Axis (SM_Drive_Virtual)

Edit 10 mapping @ Y_Axis (3M_Drive_Virtual)

----- & Z_Axis (SM_Drive_Virtual)

Import mappings from C5V...
Export mappings to C5V...

& The use of virtual axes allows us to use the program in **Simulation’ mode and execute it
without having to establish a connection to any equipment. This allows debugging the
program, without the need for hardware components.

|__"| Insert templates...
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ctrl - Example of CNC program - Folder structure and Initial elements for the basic program

The sample program is broken down into several folders in each of which the necessary modules for project control will be placed.

=5 cri¥CorecNCSofiMotion FLC

= [ pevice fcerix core)
= pLE Logic
’_-Ti--a Application

Fh CheckFunctions X, Y, Z axes control

[ ﬁ GVL_Axes

[ ~[E] Progo010_Modo000_General (PRG)
I =.[5] Progon1o_Modono1_xaxis (PRG)

[ @; actd01_Power

Il E'i actd10_ReadFos

H = [£] Progoo10_Modaonz_vaxis (PRG) I
I >E|i act001_Power Il
Il @; actd10_ReadPos I
I\ =-[Z] Progoo10_Modooo3_zAxis (PRE) 1
I E‘?\ actdo1_Power I

([ EE actl10_ReadFos Il i

I = ) Prog0040_CNcProgram | Folder with the CNC Programs generated

i &) onC settings internally in ctrIX PLC Engineering

f TestCNG

1 =12 Prog050_Interpalator

|
i . .
I i@ GvL_Interpolator | —®  Folder with the Motion Interpolator control
I
:
L

& In the first part of the example, we will only need the power activation of the axes
and the reading of the current position of each of them.
Obviously it will be missing, among other things, the fault reset manager, the
enabling of manual movements, etc., which will be integrated later.

I =-[E] rrogooso_Medoooo_General (PRG)
E'i act001_Interpolator

IJFF:JE Progo0s0_VisuPosiborTracker

Il “ GVL_VisuPositionTracker

I =-[E] Progooso_Mod0ooo_General (PRG)

E'i act001_PositionTracker

—®  [older with the Position Viewer control for the screen

——® Table of general variables used to control the elements
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ctrl - Example of CNC program - Global Variables used in the program

- First of all, we are going to see the folder with the general variables that will be used both in the control modules and in the screen displays.:

@ cvL_cnc
=

: VisuStruct3dIrack;

Activation bit for the power

modules of the axes.

As it is a 3-axis operating system, the power will be
activated simultaneously on all of them.

—® Signaling of axes with power activated.

—g Start and stop activation bits of the CNC program.

—® Current positions of the axes, extracted from the position
reading modules.

_e Error control bit in the modules for automatic positioning

of the axes.

Fb with structure for the control of the positions on the

track of the visualization on the screen
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ctrl

- Example of CNC program - Folders and control modules of the axes

- Inthe axis control folders, as we have already mentioned, at the moment we will only have the control to activate the power of the axis and the reading of

the current positions.

1 fbXPower
MC Powe =k
The elements are separated by folders, o = O fr¥ReadPos
likewise, each control module is located in an ¥_Bxis —Si2xis Status - bXEowerRun L
T . TRUE — Enable bRegulatorRealState |- EH] EHE
action", which allows us to have the most bAxeson —|pRegulatoron  LDriveStartRealState - X_Axis —axis Valid -
simplified program, although this is obviously bRxesn —bDriveStart Busy - [RUE —|Enable |
[T H " Error — Error —
questionable Errorid ErroriD -
- Prog0010_Ctrl_A Position — 1r¥Fos_FEK
= rog _Cirl_Axes
i “ GVL_Axes
5 ~|Z] Progon10_Modo000_General (PRG)
X AXIS » =-[E] Progh010_ModD001_XAsxis (PRG)
Elﬁ actdl1_Power @
YA A ) Eli actl10_ReadPos @ n —
XIS » 5. . ower
: . Prog0010_Mod0002_YAxis (FRG) I po e
>E|i actd01_Power @ EN ENOD
E}R actd10_ReadPos @ ¥ Awis —SRAnis Status — bYPowerRun fb¥ReadPos
Z AXIS » = [5] Progdd10_Mad0003_2Axis (PRG) TRUE —|Enable bRegulatorRealState o e
: bAxesln —bRegulatorln bDriveStartRealState — —
Ela actlll_Power @e——— bAxes0n —|pDrs L EN ERO
H riveStart Busy Y Axis —Haxis valid
B actD10_ReadPos @ R E
TEUE —Enable Busy —
ErrorID
Error —
ErrorID—
T Position [ lr¥Pos_FBE
1 fhZPower
MC Power
# EN ERC
Z_Axis —Saxis Status — bZPowerRun fbZReadFos
TRUE —{Enable bRegulatorRealState — MC ReadActualPosition
bAxes0n — bRegulatorOn bDriveStartRealState EN ENO
bAxesOn —bDriveStart Busy — Z_hxis —Snxis Valid |-
Error — TRUE —Enable Busy —
ErrorID [ Error —
ErrorID—
" ] Position — lrZPos_FEBK
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ctrl - Example of CNC program - Libraries of the axis control modules

- The two modules used previously are located in the following library:

SM3_Basic Library »

= -@ SM3 Basic, 4.12.0.0 (35 - Smart Software Solutions Gmbr) |
=3 Project Information

- @:m@gggﬁqges =-[2) 5M3_Basic

Il ov_axes | Table of variables used +{) DataTypes

I S)=progen 16 #0d0000_General (FRG) + ) Drivelnterface

= Prog0010_Mod0001_XAxis (PRG) +-2) Globals
@\ &Ct001_Power =2 rous
li__li actD10_ReadPos +-{2) Additional

=-[E] Progoo1n_Modonnz_vasis (PRG) -=[E.'|= Administrative /Configuration
li__li act001_Power Il E] Mc_Power |
@1 actD10_ReadPos L= % FCREset — 4

= Prog0010_Mod0003_ZAxis (PRG)
Fn actl0l_Power
@\ actD10_ReadPos

MC_SetPosition
SMC3_BrakeControl
SMC3_PersistPosition
SMC3_PersistPositionLogical
SMC3_PersistPositionSingleturn
SMC_ChangeDynamicLimits
SMC_iChangeGearingRatio
SMC_SetControllerMode
SMC_SetCustomRampType
SMC_SetMovementType
SMC_SetRampType
SMC_SetSoftwareLimits

Modules to
activate power.

Modules for position

"========================q
I | =51 sm7 Gasic, 4 12.0.0 (35 - Smart Software Solstions Gmbr) H
-2 Project Information
=) 5M3_Basic

+ [E:I DataTypes
43 Drivelnterface
+-{) Globals
=3 pous
+-10 additional
-2 Administrative/Configuration
+-2) CAM
= E:I Diagnostics
+-[23) FBError
;@E@QECL::::;,
. MC_ReadActualPosition || «
=@=Mfﬁ e = =
[£] mMc_readactualvelocity
MC_ReadhxisError
MC_ReadStatus
SMC3_BrakeStatus
+-[E] sMC_axisDiagnosticLog
SMC_ChedkAxisCommunication
SMC_CheckLimits
SMC_GetMaxSetAccDec
SMC_GetMaxSetvelodty
SMC_GetTrackingError

reading. +) cam SHC InPostion

* [E:l Diagnostics SMC_MeasureDistance
+-113) internal SMC_ReadSetPosition
+-[7) Movement +-3 internal
+-{2) Parameter access : g Movement

+-I22 visualization 50 wsu:“a:;iber gecess

GlobalTextist GlobalTextlist

=M3_Basic_Getversion SM3_Basic_GetVersion
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ctrl

- Example of CNC program - Libraries used in the Motion Interpolator

In the following explanation of the example program, we will see the configuration of the Motion Interpolator

=12 Prog00s50_Interpolator
ﬁ GVL_Interpolator

Prog0050_Mod0000_General (PRG)
—F—F—F— 15— __||
Il

Control module for the
interpolation of the axes.

Variables used

=5 SMZ CNC, 4 12.0.0 {35 - Smart Software Solutons GmbH)

+E.'l Images

+1E|'l Projektinformationen

+ 1) SM_CNC_Data types

=-IC3) SM_CNC_POUSs

+-120 File

2 nc2

= |2 softMotion CNC
+4E.'l Coordinate Transformations
#-I2) Direct Axis Control
+E:l GCode Viewer
+[E.'l Geolnfo Help Functions
+{E|'l QutQueue Functions
+|E:I Posinfo Functions
*B Queue manipulation

__@ SM3 ONG, 4 12.0.0 (35 - Smart Software Solutions GmbH)
+h Images
+@ Projektinformationen
+[Z) SM_CNC_Data types
#-(2) sm_cnc_Pous
+2) 5M_Trafo_Data types
=-[3) sM_Trafo_POUs
=120 SoftMation Transformations
+E:l additional FBs
-[ﬁ Gantry systems
~[E] sMc_TRAFOF_sAxes
~[£] sMc_TRAFOF_Gantry2
~[5] sMc_TRAFOF_Gantry2Tool1

~|E] SMC_TRAFOF_GantryCutter2
[E] sMC_TRAFOF _GantryCutter3
[E] sMc_TRAFOF_GantryH2
~|2] sMc_TRAFOF_GantryT2

‘-@ SM3 NG, 4 12.0.0 (3% - Smart Soffware Solfions GmbH)
+&3 Images
+{E.'_I Projektinformationen
# () SM_CNC_Data types
= [ sM_cNC_POUSs
+-2 File
+-2 Ne2
=) SoftMotion CNC
+E:I Coordinate Transformations

HirectAsisCenkal—= == =II
L SMC_ControlAxisByPos I «

[E175MC ControlaxisByFosvel
- SMC_ControlAxisByVel
+E:I GCode Viewer

+{E.'_I GeoInfo Help Functions
+&3 QutQueue Functions

+{E.'_I Posinfo Functions

1 : . ipulati
FROGRAM Frog(050 Mod0000_General =[5 SoftMotion Function Blocks 5] SMC TRAFOF. GantryT2.0 [ Queue manipulation
2 VAR : " - e +-[2) SoftMation Function Blocks
. + 1) Blocksearch 5] sMc_TRAFOV_Gantry2 55
3 b521FileIntOrExt: BOOL; + ) DecoderBuffer -[E] sMc_TRAFOV_Gantry3 "+ 1) SM_Trafo_Data types
4 bStarthux:BOOL; . ~[E) smc_TRAFOV_GantryCutter2 +@ SM_Trafo_POUs
= stProgram  :POINTER TO SMC Outqueue; #22 M_Functions +[2) sMc_TRaFoV_gantrycutters * O Visu_Templates
i " — ' +[E,'] MCDecoder_Help_Functions SMC_TRAFOV_GantryH2 +@ Visu_Templates_MNew
& stCurrentProg: STRING; SMC_AvaidLoop ~[] smc_TRAFOV_GantryT2 ! GlobalTextlist
7 SMC_TEAFOF Gantry3D 0: 5SMC_TRAFOF GantryiD; . ~[5) smc_TRaFOV_GantryT2_0 A= ImagePool_cnc_sm3
SMC_CheckForLimits 2] sMc_TRAFO sA !
8 END VAR . — —2hxes ~[E] sM3_cne_getversion
B ~|E] SMC_CheckVelocities ~[5] sMc_TRAFO_Gantry2
== El-stc_FutendeduelocifyChedks +[E] sMc_TRAFO_GantryZToolt
I (5] sMc_interpolator I [ E=sre gD Goar s,
L . I -[5] smc_traro_Gantryz |l
L =1 sme- mterpoiatoraiie ! = eSS et
SMC_Interpolator 2Dir_SlowTask ~[E] smc_traro_GantryCutters
Modules used to control {81 swe_LimitCraarvelocity v TR0 o
o ) ~[8] smc_TRAFO_GantryT2
the Interpolator SMC_LimitDynamics ~[E] SMC_TRAFO_GantryT2_0
'-" SMC_MNCDecoder +E:l Parallel Systems
*Eﬂ Robot Kinematiks
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ctrl - Example of CNC program — Minimum structure for Interpolation

- The structure for the interpolation control of the axes should contain at least these modules: foXpositionControl
SMC ControlAxisByPos
EN ENO——
¥ hxis —Saxis bBusy
> O iStatus —iStatus hCommandAbarted —
9 0 bWorking —|bEnable
TEUE — bAvoidGaps L1 __
Program Start fbinterpolator ® dx — fSetPosition IL _ba:g_glga_g;;ﬂﬂ
g 5000 — fGapWVelocity
SMC Interpolator
EN - ENO 5000 — fGapAcceleration
CNC program ===y 5000 — fGapDeceleration
with ADR() iE;Eiu;l;= ==4 SLITE | —fGapJerk
.y = Einiti]::n === ﬂ bBuS? B be f G t 3
II\EArrccj)rl(Posntlon —|bSTow Stop _ __ bError - rafoGantry fbYpositionControl
odules) .'—tb_EJEe_g_nELS_tg_p 1 wErrcrID - SMC_Trafo_Gantry3 SMC_ControlAxisByPos
. i bWaitATNeXTStop EN ENO EN ENO——
Override .\ilo‘ﬂfLridE - —?J I—.bePO.piSEtPcsiticn —pi dx @ ¥ hxis —Hnxis bBusy [~
o Jiveimnae —{doffaet® dy @ ? ._: 15tatus —iStatus Plomandiborted_
Cycle time in us ?w? =T—__====m IACtObAectS No Jaoffsery dz -@ ‘bWorking —bEnable Il__===l£%0£—=ﬂ
(3000) ./E— s e | losmesiies TRUE — bAvoidGaps _ _ _iErrorID|-
—|dlastWayPos_ _ dhctObjectlength - T|doftsett J dy —SetBosition L — —pstontnol= |
} bibort _ _ _ _ | dActObjectlengthRemaining — 5000 — fGapVelocity
Stop Program @ -|bSingleStep dvel - Control of the ""Transformation™, 2000 —fGaphcceleration
~|packeH vechctTangent - in the example 3 Axes (X,Y,Z) 5000 — fGapDecelerarion
—|bQuick Stop ilastSwitch | i
—dOuickDeceleration dwSwitches [~ The SMC_TRAFOF_GANTRY3 mOdUIe bepositionControI
—dderkMax dWayPos [ has also been used in the program as
. . . . SMC ControlAxisByPos
—dguickStopJerk WM — additional data sent to the visualization. EN - ENO|—
—bSuppressSystemMFunctions adToolLength — ML | RAFUF uanqyﬁ ol Z_Rxis nxis bBusy —
Bct Object - TS T EEEEE===S ® iStatus —{iStatus bCommandAborted [~
- _A=5M=C=TEEQF=E-=E"=*W£*_ L@ irorking—|sEamme
] [Z0 mram e = 0 e TRUE —bAvoidGaps i
FB for Interpolation control. o dz —|5ecPasition T
(Conversion of “G” code program to operating data) 5000 — fGapVelocity
5000 — fGaphcceleration
Movement control of _tr_le axes, 5000 —| sGapDeceleration
depending on the position coming {£GapIerk
from the Interpolator.
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ctrl - CNC program example — SoftMotion Software components for CNC control

Components of the SoftMotion Software of the CNC editor:

[13) axis positions

@ Drive Interface |
(1) CNC Editor or CNC program (2) 1EC Program (3) Parameter
(4) Decoder (s} Geolnfo (6) Pre-Procesing Path
7) Interpolator (8) Positions (9) Cartesian Coordinates
11 : -
(10) Direct Kinematics (""" Machine Transformation (12) Invers Kinematics
(13} Axis Positions (14) Drive Interface

29

23/01/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of
applications for industrial property rights.

rexroth

A Bosch Company




ctrl - Example of CNC program - Description of the inputs of the interpolation module (1)

- Interpolator Module (Description of inputs (1)):

1 fbInterpolator
Start Program \ e mtempetter
— EN ENQG——

CNC program Name or dta send for the e bProgStart —{bExecute bDone —
“Interpreter Module*” with ADR() @ —® AR (TestCNC) —pogDataln bBusy [~
—bSlow_Stop bError —
1 2 Tpnitial Test bError_ModPos —bEmergency Stop WErrorID
2 N10 GO0 X500 ¥50 F1000 —bWaitAtNextStop piSetPosition [—
3 N20 GO0 X100 ¥50 Z30 F5000 lriverride —dQverride iStatus —
4 N30 GO2 X150 ¥100 Z100 RS0 —ivelMode bWorking
s W40 602 X200 Y100 Z0 R2s 3000 —dwIpoTime ilctObjectSourceNo
£ NS0 GO0D1 X250 ¥100 ZO —dLastWayPos dActObjectLength

7 N&0 GO1 X250 ¥100 Z0 i o
- N70 GO X250 Y100 20 / bProgStop —blAbort dictObjectlengthRemaining
s NE0 GO1 X250 YO —|pSingleStep BRI
10 Hoo M30 / —bAcknM vechctTangent —
11 / —bQuick Stop ilastSwitch —
StOp Program —dOuickDeceleration dwSwitches —
—dJderkMax dWavFos —
f’: Next we will see the use of —|dQuickStopJerk e
the "Interpreter" module —bSuppressSystemMFunctions adToolLength —
Act_Object —
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ctrl

- Interpolator Module (Description of inputs (2)):

In TRUE state the SMC_Interpolator will be made to slow down to 0 according to the velocity
profile defined in (iVelMode) and the maximum delay of the current SMC_GEOINFO object
(dDecel, see below) and wait until bSlow_Stop is reset to FALSE .

As soon as this input becomes TRUE, the SMC_Interpolator will cause an immediate
stop, this means that the position will be held. Therefore, the speed will be set to 0
immediately.

.\

As long as this variable is FALSE (default), the path is passed non-stop. Otherwise, the

- Example of CNC program - Description of the inputs of the interpolation module (2)

fbInterpolator

SMC_Interpolator will be made to hold position at the next regular stop, that is, at position e=—
points where velocity is 0, usually at path angles, and stop until bWaitAtNextStop is reset to
FALSE.

This variable can be used to control the override. dOverride is not allowed to be less than 0.01

The programmed speed of particular objects will be scaled by dOverride; Therefore, the se/
speed can be increased or decreased in online mode. For example, dOverride=1 (default)
causes scheduled speeds to run, while dOverride=2 would double them.

& Be careful with this value if we are working in "*Simulation™’
mode or with real axes. In general, in simulation we should
have it much higher than with the real axes.

\

This variable must be set for each call. It
represents the cycle time in usec.
By default we are using a “3000”

SMC Interpolator

EN

bExecute
poglataln
bSlow_Stop
bEmergency Stop
bEWaitAtNextStop
dOverride

iVelMode

dwlpoTime
dLastWayPos

bibort

bSingleStep
bicknM

bQuick S5top
dOuickDeceleration
dderkMax
dQuickStopJerk
bSuppressSystemMFunctions

EHC
bDone
bBusy

bError

WErrorlD
piSetPosition
iStatus

bEWorking
iRActObjectScurceNo
dictObjectLength
dActObjectLengthRemaining
dvel

vechetTangent
ilastSwitch
dwiwitches
dWavyPos

wM

adToolLength
Act_Object
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ctrl
- Interpolator Module (Description of inputs (3)):

This input allows the user to measure the leg of the route that is being pulled by the
interpolator. The output dWayPos is the sum of dLastWayPos and the distance traveled within 1
the current cycle. If dLastWayPos is set equal to output dWayPos, dWayPos will always be
incremented by the current path segment, resulting in the total length of the path traveled.
dLastWayPos can be (re)set to 0 or a different value at any time. \

This input set to TRUE will abort the function block and reset the outputs. A rising edge of
bExecute is required to start the interpolator again after aborting. \

This input causes the interpolator to stop at the transition between two path objects (also on
transitions with identical tangents) for the duration of one cycle. If bSingleStep is set to
TRUE during motion, the interpolator will stop at the end of that object, which can be
reached without exceeding the programmed deceleration value. ®

- Example of CNC program - Description of the inputs of the interpolation module (3)

fbInterpolator

bProgStart —
ADE (TestCHC) —

bError ModPos —

\ bProgStop —

If the interpolator must stop at the next possible stop position (ie, at points where velocity is 0),
then bWaitAtNextStop must be used.

This input can be used to recognize an M function. If the input is TRUE, the wM output V\M|/
be cleared and path processing will continue.

SMC Interpolator

EN

bExecute
poglataln
bSlow_Stop
bEmergency Stop
bEWaitAtNextStop
dOverride

iVelMode

dwlpoTime
dLastWayPos

bibort

bSingleStep
bicknM

bQuick S5top
dOuickDeceleration
dderkMax
dQuickStopJerk
bSuppressSystemMFunctions

EHC
bDone
bBusy

bError

WErrorlD
piSetPosition
iStatus

bEWorking
iRActObjectScurceNo
dictObjectLength
dActObjectLengthRemaining
dvel

vechetTangent
ilastSwitch
dwiwitches

dWavyPos

wM

adToolLength
Act_Object
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ctrl - Example of CNC program - Description of the inputs of the interpolation module (4)

- Interpolator Module (Description of inputs (4)):

1 fbInterpolator
SMC Interpclator
EN EHO——
bProgStart —|bExecutce bDone [—
ADR (TestCHC) —pogDataln bBusy —
This input defines the velocity profile defined in —bSlow Stop BError
SM C_I NT_VELMODE- bError ModPos —bEmergency Stop WErrorID —
.\ —bWaitAtNextS5top piSetPosition —
[ lr0verride —{dOwverride iStatus —
\. —iVelMode bWorking
3000 —dwIpoTime ikctObjectSourceNo —
Neme____________________________/Initial _ | Comment _ ____________
|| TRAPEZOID 0 Velocity profile with trapezoid shape H
- - = = = = = — — = = = = = e | e
sigMo0 [ _Eau_al_tu_ the rrapezoro ;;r{TfiEaELE ;sﬁlg_ ;'Efalling edges of the velocity profile are replaced by sin2 functions with same
area.
SIGMOID_LIMIT 2 Velocity profile: Equal to mode s1amorp with the difference that the same time is taken for interpolating one path in
trapezoid and sigmeid mode. For that, the existing mode s1emoio exceeds the limit about a factor of PI/2.
QUADRATIC 3 Acceleration profile in a trapezoidal form with jerk limitation: this mode, that keeps the value of the jerk in a certain limit

{defined in dierkmax), is a guadratic velocity shape. The position profile is built of pelynomials of 3rd degree. Hence, the
velocity profile consists of parabolas, the acceleration of line segments and the jerk of horizontal line segments.

duration of the segments is not affected.

QUADRATIC_SMOOTH 4 It works like moda quaoratic but creates a jerk profile without jumps. This is done by replacing the linear ramps of the

I} acceleration by monotone functions that have zero slope at the start- and end-point. The function must lzad to the same
end velocity and end position after the acceleration ramp. This is similar to the way a sin® function is used instead of a
linear velocity ramp in the sigmoidal velocity mode. In particular, the computation of the segments and the length and

& By default the interpolator uses the “Trapezoid” mode.
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ctrl

- Interpolator Module (Description of inputs (5)):

If this input is TRUE, the interpolator will slow down to zero, until bQuick_Stop is reset to
FALSE. The reduction is done according to the defined speed profile (iVelMode) and the
deceleration given by the maximum of dQuickDeceleration and the delay currently
programmed in the route. If a square rate mode is used, then the jerk is limited by
max(dJerkMax, dQuickStopJerk). \

Deceleration value used for bQuick_Stop

Maximum Allowable Jerk Magnitude: Only used for Quadratic Rate modes. It must be
positive and cannot be changed while the interpolator is running.

~—

The value of “dQuickStopJerk” is used by a quick stop to reduce acceleration if one of the
quadratic velocity modes is selected.

- Example of CNC program - Description of the inputs of the interpolation module (5)

fbInterpolator

[/ /

I

bProgStart —
ADE (TestCHC) —

bError ModPos —

lréverride —

3000 —

EProgStop —

S

:

If this option is set, the wM output will not be set for internal M functions created by the
G75 or G4 commands.

SMC Interpolator

EN

bExecute
poglataln
bSlow_Stop
bEmergency Stop
bEWaitAtNextStop
dOverride

iVelMode

dwlpoTime
dLastWayPos

bibort

bSingleStep
bicknM

bQuick S5top
dOuickDeceleration
dderkMax
dQuickStopJerk
bSuppressSystemMFunctions

EHC
bDone
bBusy

bError

WErrorlD
piSetPosition
iStatus

bEWorking
iRActObjectScurceNo
dictObjectLength
dActObjectLengthRemaining
dvel

vechetTangent
ilastSwitch
dwiwitches

dWavyPos

wM

adToolLength
Act_Object
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ctrl

Interpolator Module (Description of outputs (1)):

fbiInterpolator

- Example of CNC program - Description of the outputs of the interpolation module (1)

This variable will be set to TRUE as soon as the input data (pogDataln) has been
fully processed. The function block will not take any further action until a reset is
performed. If the bExecute input is FALSE, then bDone will be reset to FALSE.

EN

bProgStart — bExecute
ADR (TestCHC) —pogDataln

bError ModPos —

—bSlow_Stop

SMC_POSINFO

bEmergency Stop
—bEWaitAtNextStop

SMC Interpclator

TRUE while the execution of the
ENO function block is not finished

1;::-1:3 B TRUE while the execution of the
= function block is not finished
bError

piSetPosition —
\ It reflects the calculated set position and contains the
Cartesian coordinates of the next position, as well as

the state of the additional axis. SMC_POSINFO

Name Type Initial Comment

LFrameNo INT 0 In this variable additional information not relevant for the SoftMotion modules may be stored by the user.
whuxData SMC_ADDAXIS ((ADDAXIS_X OR ADDAXIS_Y) OR ADDAXIS_Z) | Bit by bit description of position axis to be calculated by the SMC_Interpolator.

wsProfile SMC_ADDAXIS ADDAXIS_NONE Additional axes that have their bit set are interpolated in sigmoid (3-) shape instead of linsarly.

dx

LREAL

X-position in coordinate system

dy

LREAL

Y-position in coordinate system

dZ

LREAL

Z-position in coordinate system

da

LEEAL

Position of additional axis A

de

LREAL

Position of additional axis B

dc

LREAL

Position of additional axis C

dal

LREAL

Position of additional axis P

daz

LREAL

Paosition of additional axis Q

da3

LREAL

Position of additional axis U

daa

LREAL

Position of additional axis

das

LEEAL

Paosition of additional axis VW

das

LREAL

Lo o e e o e e e e ) e e e ]

Position of additional axis AG (Cannot be programmed with G-code!)
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ctrl - Example of CNC program - Description of the outputs of the interpolation module (2)

- Interpolator Module (Description of outputs (2)):

1 fbiInterpolator
SMC Interpclator
EN ENO——
bProg5tart —|bExecute bDone —
ADR (TestCHC) —pogDataln bBusy —
—|bSlow_Stop bError — This enumeration variable reflects the current status of
bError_ModPos —bEmergency_ Stop wErrorID — the function block defined in SMC_INT_STATUS.
—\bWaitAtNextStop piSetPosition —
lrlwverride —dOverride iStatus —
—ivVelMode EWorking —
3000 —dwIpoTime ifctObjectSourcelo SMC INT STATUS
—{dLastWayFos dictObjectLength — - -
bEPFrogitop —|bibort dictObjectlengthBemsinina —
b5 1es Name Initial Comment
SLIRASTIETL IPO_UNKNOWN 0 Internal state that may not occur after a complete pass of the SMC_Interpolator.
—bRcknM wvechcot
) ) IPO_INIT 1 Initialization state; movement not started yet
—(bQuick_Stop ilas
—douickDeceleration AwS IPO_ACCEL 2 Interpolation ongoing; currently accelerating
—dJerkMax IPO_CONSTANT 3 Interpalation ongoing with constant velocity
—|dCuickstopJerk IPO_DECEL 4 Interpolation ongoing; currently decelerating
TRSCEEEESSSES RN G 2dTee 55 FNiSHED 5 Interpolation done
Act
IPO_WAIT 5 Interpolation oengoing; currently waiting for example by a stop input or a M-command
IPO_INCREASING_ACCEL 7 Interpolation engoing; currently building up the acceleration
IPO_DECREASING_ACCEL 8 Interpolation ongoing; currently ramping down the acceleration
IPO_INCREASING_DECEL 9 Interpalation ongoing; currently building up the deceleration
IPO_DECREASING_DECEL 10 Interpolation engoing; currently ramping down the deceleration
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ctrl - Example of CNC program - Description of the outputs of the interpolation module (3)

- Interpolator Module (Description of outputs (3)):
This output should be connected to the bEnable input of SMC_ControlAxisByPos.

* thinterpolator Will be TRUE if (and only if) list processing has started and has not yet finished
SMC Interpclator
EN ENG——
bProg5tart —|bExecute bDone —
ADR (TestCHC) —pogDataln bBusy —
—bSlow_Stop bError —
bError_MedPos —bEmergency_Stop wErrorID - Value of iSourceLine_No member of the active SMC_GEOINFO object of
IR LR S e “pogDataln-queue”. If (bWorking = FALSE), the value is set to “-1”.
lrOverride —dOwverride iStatus —
—ivVelMode EWorking —
3000 — dwIpeTime iActObjectSourceNo — The length of the current object;
o S valid if bworking = TRUE.
bBProgStop — bAbort dActObjectlengthBRemaining —
T|psinglestep dvel = The remaining length of the current
~|packnM vechctTangent = object; valid if bWorking = TRUE.
—(bQuick_Stop iLastSwitch [~
—dQuickDeceleration dwSwitches — ) ) i
| [ diayPos - This varlab_le contains the
—ldouickStopJerk wM current trajectory speed.
—bSuppreasSystemMFunctions adToolLength —
Act Object -
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ctrl - Example of CNC program - Description of the outputs of the interpolation module (4)

- Interpolator Module (Description of outputs (4)):

1 fbiInterpolator
SMC Interpclator
EN ENO——
bProg5tart —bExecute bDone — This structure contains the tangent of
ADR (TestCNC) —pogDataln bBuay the trajectory, vector
—bSlow_Stop bError —
bError_ModPos —bEmergency_ Stop wErrorlD — This output contains the number of the last switch passed.
—|bWaitAtNextStop piSetPosition - Note: If multiple switches have been passed in one cycle, only the last one will
lrOverride —dOverride iStatus — be mentioned.
—ivVelMode EWorking —
#0800 —dwIpoTime iRctObjectSourceNo - This DWORD describes the current switching state of all switches 1 32.
—|dLastWayPos e Bit0 of the DWORD represents switch 1, Bit31 represents switch 32.
bFrogStop —bRbort dActObjectLengthRemaining — Unlike iLastSwitch, this bit field will also have multiple switches in a
—|bSingle5tep dvel — cycle.
—bAcknM vechoetTangent —
—(bQuick_Stop iLastSwitch [~
—dOuickDeceleration dwiwitches — See the dLaStWAyPOS entry.
T|dJeritax deayRes - If the interpolator passes an M function, this output will be set to the
:E:;Eﬁ;:ij:z:m“mnﬂ adTnn-lLeng:E :.\0 value associated with the M function. The interpolator will stop until the
] M function is acknowledged by the bAcknM input.
Act Object -
\ Parameters for tool length compensation (set by G43 1/J/K)
Pointer to the currently interpolated path
element. Possibly 0.
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ctrl - Example of CNC program - Description of the inputs / outputs of the transformation module

The next module linked after the interpolator and that we will use in the example is the following, SMC_Trafo_Gantry3

Thei . ; L 2 fbTrafoGantry3
e input pi comes from the oot . .
i ry3 -
output of the fb of the interpolator —_— ! o / Output to X-axis control block input
piSetPosition |_. @ fbInterpclator.piSetPosition —pi dx [~
—|d0ffsetX dy [~ O . | block i
P az - —® QOutput to Y axis control block input
—d2ffseti
Output to Z-axis control block input

Additional value for the X axis /

SMC_TRAFD_Gantry3

Additional value for the Y axis —pi SMC_Posinfo LREAL dwf—

—dOffsety (7540 LREAL dyf—

e : —dOffsety 7590 LREAL dzf—
Additional value for the Z axis \dofteatz 1REAL

On page 28 you can see the connectivity
of the different elements
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ctrl - Example of CNC program - Description of the inputs of the motion control module

- The last of the modules is in charge of generating the movement of the axis (Inputs Module):

Name of the axis to use

[ —
SMC_Interpolator instance status 3 fbXpositionControl
& SMC_ControlAxisByPos
‘\. EN ERG—
Interpolator in “Working” state that X_BAxis —SRxis bBusy —
activates the “Enable” of the modul®=— — ® fpInterpolator.iStatus —{iStatus bCommandAiborted -
fblnterpolator.bWorking —bEnable bError —
TRUE: start position tracking —& TRUE —|bAvoidGaps iErroriD —
If the velocity exceeds the limit value set in AXIS_REF_SM3.fSWMax\elocity and configuree— fbTrafoGantry3.dx — fSetPosition bStoplpo —
in the drive dialog with the Maximum Values setting, the bStoplpo output is set. The axis 5000 — fGapVelocity
moves to the position with the values TGap\elocity, fGapAcceleration, and fGapDeceleration 5000 — fGaphcceleration
Upon reaching the set position, bStoplpo is set to FALSE. / 9000 —fGapDeceleration
// —fGapJderk
Position value that should normally come from the transform block /
Be cqrefl_JI \{\{Ith this \{alu.?s if we are Speed in fu/s]
working in "*'Simulation mode or with
& real axes. In general, in simulation we Acceleration in [u/s2]
should have it much higher than with the Deceleration in [u/s2]
real axes. Note: Also used if bAvoidGaps is FALSE, to stop when
disabled
Jerk by jump bypass on [u/s3]
& The “X” axis appears in the image, the “Y” and Note: also used if bAvoidGaps is FALSE, to stop when
“Z” axes work in the same way and initially they disabled
should maintain the same operating values.
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ctrl

The last of the modules is in charge of generating the movement of

- Example of CNC program - Description of the outputs of the motion control module

the axis (Outputs Module):

Module Activated

fhXpositionControl

SMC ControlAxisByPos
EN ENC
¥ Axis —nayis bBuay
fbhInterpolator.iStatus —{iStatus bCommandAborted
fbInterpolator.bWorking —kEnable bError
TEUE —bAvoidGaps iErrorID
fhTrefoGantry3.dx — fSetPosition bStoplpo

3000 — fGapVelocity
3000 — fGaphicceleration
2000 — fGapDeceleration
—fGapderk

— Command aborted by the execution of another axis control module
o /o Error activated
B ./0 Error Ident

— @ ® If TRUE: A jump in velocity or position has occurred and adaptation to
the new position is being executed.
If bStoplpo is connected to the EmergencyStop input of the
SMC_Interpolator instance, the interpolator waits until the axis is
correctly positioned.

& The “X” axis appears in the image, the “Y” and
“Z” axes work in the same way and initially they
should maintain the same operating values.

See also: SMC_ERROR (iErrorID)

At the end of the interpolation module, an "*Or*" is performed on all the errors of the positioning modules and the errors of the block to carry out a wait in
the interpolator, as detailed in the bStoplpo output of the previous block.

&

fbXpogsitionControl.bError —
fbXpositionControl .bStoplpo —
fbYpositionControl.bError —
fb¥positionControl .bStoplpo —
fhZpogitionControl.bBError —

fhZpositionControl .bStoplpo —

— bError ModPos
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ctrl

- Example of CNC program — Position Track To visualize the CNC program on the screen

- In the following folder we will establish the data for the display of the values on the screen:

=2 Prog00&0_VisuPositiorTracker

@ GVL_visuPositionTracker @=—

- =-[E] Progooso_Modo000_General (PRG)

~-HE actoo1_PositiorTracker

SMC PositionTracker;
ARRAY[0..10000] OF WisuStruct3dFathFoint;

Module fb for the control of the Track of Positions

:V.

Array with the structure of points

1 //{attribute 'gualified only'}
—@> VAR GLOBAL
3 /4 Fb For Position Tracker & 5=t Points For
4 fbPosTracker H
5 stPathPoints H
£  END VAR

Activate Module (Always !

active with “TRUE”)  ®~~_]

~

fbPosTracker

Output value for the display. This
output is a fb and is created in the
general variables folder

~ SMC_PositionTracker
H EN ENOC
Clear block with program start \. _
Kk | TRUE —{bEnable vz3dt [- st3dVisuTrack
mar (CyC e) @) bProgStart —|bClear i i
rEs====F= -I FUNCTION_BLOCK VisuStruct3DTrack [visuelem3dpath, 4.1.0.0 (system)]
L. 1r¥Pos_FBK —dx I This FE hosts a path or a track consisting of a number of points in 30 The data array
Current pos|t|0ns Of the 1r¥Pos FBK — 4y II has a ring buffer design. The paints are added into the array after each other, while
- Il “udiNumberOfPointsToDraw™ is incremented by 1. After “udiNumberOfPointsToDraw™
axes (X1Y1 Z) ® | 1rZPos FEBE —|dZ ] equals “udiNumberOfPointsinArray™, the data provider can override the first point
T T nrnt — 1 - again. “udiNumberOfPointsInArray™ is no longer incremented, but “udiFirstPoint™
=0 1oool udiNunberOfFointsInirray must be incremented, because the oldest peint is the one, which is located one position
N umber of pOintS um RDR (stPathPoints) —pBuffer after the newly generated one.
in the array
Point structure from the Programa CNC
system variable Y (mmitielgest) Visualization of the Program executed
“« . I3 000 . 357 26.358 aooo i} . . . ..
VisuStruct3dPathPoint 3| WOlo GOO X46.52 Y76.957 230 FL0000 in the machine with the Position Track
4 NO20 GO02 X91.956 Y36.1658 Z50 I-3.734218704572605 J-49.860361116456275
5 NO30 GOl X130 Y50 Z100
€ N040 GO02 X125.058 ¥84.702 Z0 I-0.5509%9999955599341 J17.351 »
7 NOS0 GO1 X250 Y100 Z0 o
g NO&0 GO1 X250 ¥100 Zo . (
] NO70 GO1 X250 Y100 Z0 I \)
10 NO20 GOl X249.432 ¥2.091 Z0 o
11 Woa0 M30
1z i

42

applications for industrial property rights.

23/01/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of

rexroth

A Bosch Company




ctrl - Example of CNC program — Position Track To visualize the CNC program on the screen

- The path visualization module is the Path3D located in **Visualization ToolBox" and specifically in "*SM3_CNC"

L . oz 1 { Initigl Test)
Vlsua“zaCI()n Programa CNC 2 NOOO GO0 X41.357 Y26.358 Flo0o00 Zo
3 NO10 GO0 ¥X46.52 Y76.957 Z30 F10000 | 5
4 NO20 G02 ¥X91.956 Y36.168 Z50 I-3.734215704572605 J-4%9.860361116456275

' Filter = | ¥$ Sorthy - %lSortorder + [¥] advanced

WO30 G01 X130 Y50 Z100
NO40 G02 ¥X125.0%8 ¥Y84.702 Z0 I-0.95099%595559599341 J17.351 | Visualization Toolbox Property Value
No50 GO1 X250 Y100 Z0 — EHemeptapi— — === === émlﬂﬁtﬁ“

| Type of element Path3D I
H0&0 GO1 X250 Y100 20 SMS [_\N[_\ I==Ea=i£ua==============£
ROT70 GO1 X250 Y100 Z0 = o
NOS0 G01 X2459.432 Y2.091 Z0
HO90 M30 Width 429

("
\> Height 280
= Path description

Path data (VisuStruct3DTrack’)

wom =l Mmoo

o
[ =]

b Path color H o0
Path3D Path line width 3
Style of boundary points End points are not displayed

Track data (VisuStruct3DTrack”) st3dVisuTrack Il

fbPosTracker CTradkeeler— T T T T T T T [ EErR-
' . N
SMC PositionTracker Track fine width 3
- ENC = Camera control
7 & TestFi X ||= =TT ETETE== Control data {VisuStruct3DControl)
. . -z le.cnc | | I i
Visualizacion Programa CNC i - |_ve3ae [ pradvisutrack @ - additionsl aspecs
1 tTestFile I Coordinate system 1
2 NOQ 36 D1 Grid ]
3 H10 G00 X322 Ye3 F15000 Grid color I 160; 160; 160
q N20 GO0 X120 Y75 Z12 FS5000 = Highlighting
/\ g N30 302 X150 Y100 100 RS0 wer0fPointsInkrray Highlight mode Only the element with the highlight ID is displayed in highlight color
\ & W40 (02 X200 Y100 Z0 R7TS : Variable
) 7 NS0 GOl X250 Y150 Z130 Highiight color B 25532 32
- = Element look
” 8 Ned GO1 X270 Y110 Z25 Frame line width .
._J S NT0 GO1 X250 Y100 Z0 = ' '
rame line style Solid
10 Wgl G01 X250 Y0 Transparent background O
11 N%0 G37 D-1 Background color [ 208;208; 255
12 N80 G20 LO
13 .
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ctrl - Example of CNC program - Generation of CNC Programs

- The machine program can be managed in several ways:
- Program located in ctrIX PLC Engineering
- Program located on the PC

- We will start by using a machine program, generated from the software itself. First of all we will create a folder that we will call Prog0040_CNCProgram or
whatever we want to call it and insert a program of the type ""CNC Program"'

& Cut A%  Alarm Configuration... :
k¢ 3 e =) Prog0040_CNCProgram CNC program
Copy €3 Application.. P )
& Paste @ AxisGrou _ﬂ CNC settings 1] ( Initial Test)
W Delete i B _h_‘; ?E;U:_NE__Ii 2|  HOOO GOD X41.357 ¥26.358 F10000 Z0
' gy _Camtable.. /* ________ 1 3 NOl0 GOO X4#.52 ¥7£.357 Z30 FLOOOO
Refactoring ' @& CnNC pmgrammu‘/ _________ 4 ﬂiji ng ii;js;j‘z;jics Z50 I-3.734218704972605 J-49.860361116456275
=_Prﬂm_mei“ ________ (T8 Communication Manager... €| NO40 GO2 ¥128.098 Y84.702 Z0 I-0.95099999999999341 J17.351
mh Add Object 3 EE Data Sources Manager... 7 NOS0 GO1 X250 Y100 Z0
= S . & NOE0 GO1 X250 Y100 Z0
AddFofder. = |% out. s NOT0 GO1 X250 Y100 Z0
[ Edit Object External File... 10| NOS0 GO1 X249.432 ¥2.091 20
Edit Object With... @ Global Variable List... i
[ Insert templates... Image Pool... 1
% Login =2 Interface.. @ Iz‘ 4 y
Delete application from device ﬁ Metwork Variable List (Receiver)... @ IE EEE‘
@ Metwork Variable List (Sender)... @
T Persistent Variables...
1]
&) Pou..
'ﬁ Recipe Manager...
®5  Symbol Configuration... All the points are modifiable from the
Sk configuration part of the element itself. This
& Trace.. automatically modifies the generated program
% Trend Recerding Manager... |ineS in the G COde part \.
5 Unit Conversion..,
& Visualization...
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ctrl

- Example of CNC program - Generation of CNC Programs

We also have another module, apart from the created program, in which the CNC *'Settings'* appear

S
Path preprocessors ﬂPrEinterpolaﬁon Table editor
=9 Available functionblocks Active function block instances
=00 Progoosg, aNGProgra
5'“'@ CNC settings SMC_AvoidLoop 5 [SMC_Checkveloities
it === = SMC_ExtendedVelocityChecks
B TestChic SMC_LimitDynamics
SMC_LimitCircularyelocity
SMC_Objectsplitter
SMC_RotateQueus2D i
SMC_RoundPath Modules used in the
SMC_ScaleQueue3D
SMC_SmoothAddAxes program
SMC_SmoothPath
SMC_SmoothMerge
SMC_ToolCarr
SMC_ToolRadiusCorr
SMC_TranslateQueue3D
SMC_SmoothBSpline
SMC_RecomputeABCSlopes
SMC_ReduceVelEndAtCorner
Path preprocessor% Preinterpolation Lirable editor ivelMode
. . dLastWayFPog
Tlempo de CIC|0.__—. Cycle time [ps]: |3CIUU ¥
bibort
Tipo de rampa @=———————8 yc|acity mode: | Trapezoid L e B
bhAcknM
Maximo Jerk @@ Maximum jerk [u/s2]: |1UUUUU —|bQuick Stop
—|dfuickDeceleration
—dJerkMax

Some of these data are subject to

the Interpolator

Table columns

[=] Nr

] Type

[#] Mode

[] Destx

[] Dest.y

[] Dest.Z
[Joesta
[JDestB
[]Dest.c
[Joestp
[]Dest.q

[J Dest.u

[ Destw

[] Destw

[] velocity [u/s]
[] Acceleration [ufs2]
[] Deceleration [ufs2]
[] Tool radius D [u]
[+#] Center point
[] start tangent
[] Dest tangent
[] 5-profile

[J H functions
[+] Crientation
[] Radius [u]

[] Apex [deq]
[] Plane normal
[ Fitch [deq]
[] ratio 10,11
] M value

[+#] M param 1 (K}
[+] M param 2 (L)
[] ToolCarr

[] smoothPath
[] RoundPath
[J] AvoidLoop
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ctrl - Example of CNC program - Use of CNC program from the PC or ctriX

- To control programs from the PC we are going to generate a new control module, in which the instruction interpreter will be used.

Not used VAR GLOBAL
. — /4 Interpreter Variables
— s ] - ]
. @ 1 //{attribute 'qualified only'} LrDefanltFastvel . .
Progon70_Interpreter 2| VAR GLOBAL COHSTANT lrDefaultFastBccel :  LREAL;

lrDefaultFastDecel : LEEAL;

@ cV_Constants @=—"® GEO_BUFFER_SIZE: UDINT := 1000;

L e I L O

@ GVL_Interpreter @ - VER
_Interpreter — ) ) [Tttt e e e e e e il
Proq0670 ModOon G | PRE) - bInterpreterDone :  BOOL; | strFileName : STRING:= 'C:\TestFile.cnc'; :
S f lal ENera Int H POINTER TO SMC Cut H . .
| rogii - — pGzeolntos _Catqueus | fbReadFile :SMC ReadNCFile2; |
- HE, act001_Interpreter T - H fbInterpreter:SMC_NcInterpreter; :
I £bCheckVel: SMC CheckVelocities; |
H astGeoBuffer : ARRAY[0..1000] OF SMC GeoInfo; :
— O LdExecuLe BO0L; _ ===
END VAR
- Generic structure for the assignment of the parameters used in the various modules of the file reading
fbReadFile fbInterpreter fbCheckVel
SMC_EeadNCFile2 SMC_NcInterpreter SMC_CheckVelocities
_______ H bBusy M= F= =:sgn§n§s= E bhone -. T~ bﬁ%ﬁ =" —
it I "r =lbExecute I bBusy = | ~fpEpert | bError
BROLE = == === bError L = bAbort Il bError = _r.—poqnataln_" __ MErrorID -
I ErrorID — *= S == == wErrorID |- = = =i e IF = oabatacat _* - Value to
__________ errorPos — —|piStartPosition errorfos — =GEB=EEECIE AR N Inte I’pOlator
—fDefaultvel ErrorProgramName — [F = SfvStazrloollength— pogDataut () —— —dMaxAddAxVelDifference
" —nSizeQutQueue || iStatus —
- O ————— o
fhDefaulthccel sentences L :pﬂfﬁ_ufﬂalﬁlJEEuﬂl B e——
— — —£Pefaultlecel _ _ _ adwFileSize — == pEnableSyntaxChecks GCodeText [~
| — fDefaultVelFF Il adwBos — —e0riConv CallstackInfo [~
" — fDefaultlceelFF " —dCircleTolerance aActivePrograms —
I — fDefaultDecel FF Il —pInterpreterStack
"= P —————— | —|nInterpreterStackSizeBytes
= b3CMade
= bStepSuppress
—aSubProgramDirs
= hbParenthesesAsComments
= bDisableJumpBuffer Parameters iIF =TEEEEETES
—pCustomFunTable used e
—aTokenModifier ST/ TmTmmmT
—aSentenceModifier
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ctrl - Example of CNC program - Use of CNC program from the PC or ctriX

As we have commented, the program is in Ladder to facilitate its "‘understanding®

VAR ————=——=—=================
// Write File Name For Test o . . . | strFileName : STRING:= 'C: TestFile.cnc':"
Although it is already written in the declaration of | rpe st e = e RTR === ====
variables, we write it again in the program itself. fblnterpreter:SMC_Nelnterpreter:
/e e sErFiistens In a normal program the variable should be controlled fbCheckVel: SMC_CheckVelocities:
) Stert Read File from the screen and make the selection of the program astGeoBuffer  : ARRAY[0..1000] OF SMC_Geolnfo;
Hs======= from it bOldExecute :BOOL;
" bFrogStart I 0 It bOldExecute
I Tl [ T END VAR
L ] o
// Stop Read File Start and stop order of file reading and the
T “ 9”
“ bErogsrep Interpreter bOlafxecute 4 // FB For Read File Control
L — ;‘J": — e fhReadFile
SMC_ReadNCFile2
T
/t boldExecure |G bExecute)| bEusy =
- it - o bError -
Activate Reading o " | | —feireeisies oriican EzzoriD - (SN0
et = = = T [TEsornooooonooonoto] oVl errorPos |-
_ / [0 -{fpefaultvel ErrorProgramName - [ ]
File to read I — 2 e = Senteaces| &
oo I I omersmmece saEilesize]
| lrDefaultFastVel[ g | {fDefsultVelFF || adwPos |-
,* lrDefaultFastAccel[ o | fDefaulthecelFF |l
. . - lrDefaultFastDecel [ 8 }—|fDefaultDecelFF |
Default values if the FF variable e e == N gttt g g | Val d
. . "IN —b3DMode alue sen
is not in the CNC program [y35 —bStepSuppress the™l nterpreter"
—laSubProgramDirs
=bFarenthesesAsComments
FALS = hDigableJumpBuffer
[16#0000000000000000 | |pCustomFunTable
—aTokenModifier
—aSentenceModifier
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ctrl - Example of CNC program - Use of CNC program from the PC or ctriX

- The interpreter manages the data received from the reading module and converts it into data understandable by the system:

& // FB For Interpreter Control
fbInterpreter
SMC NclInterpreter
From the reading _foReadFile.sentences i:ﬂéfg%‘fé%lli e - |
module _ opldtaccute R —bexecuce | ==
rog. tﬂm bLbort bError = [Ryiss
Activate interpreter®™] = = === === g =tEprene = WErrorID |- [SHC_NO_ERE To speed control module
—piStartPosition — =e=1:':n=nr=Po=5==—= e
Stop Interpreter O/ -.--——--—-————_______ _vstartToollength_ :lL pogDatadut [— [163000001612R256078 Iﬂ
HSIZEOF {astGecBuffer) —nSizeOutQuene H © T T iStatus [ -T==
— ——— —__ ER(agtGeoBuffer) —_lpbybufferOutQuene, iLineNumberDecoded - [0 ]
= bEnableSyntaxChecks GCodeText [—
ADDRAXES |—elriConv CallstackInfo—
|I| —dCircleTolerance sActiveFrograms —
Array for the data / [Lez0oooon0on0000000 | —plnterpreterStack
buffer [ o |-{nInterpreterStackSizeBytes
£ // FB For Check Velocitiaes
fblheckVel
SMC_CheckVelocities ﬁ
, fointerpreter.blone [N —bExecuce | bEusy - I
Data from the “Interpreter” — e ICETOD T PRROTE : SLEREEE
fbInterpreter.poglatadut [16§00000287CEC4E6078 pogDataln | _ =w=E1;rc=rI=D==—= o ___
FEEEEEEEEEEEEEEES Ufmglelol I~ pogDatacut [ pGeoInfos [lefoonoozercecsncon] |
bCheckAddAxVe 1Jump e ===t == === ==========
L T T \. Data sent to the Interpolator
(CNC Program)
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ctrl - Example of CNC program - Use of CNC program from the PC or ctriX

- Once the reading has been carried out and the interpreter has transformed the information of the read program, the module activation signals are reset
and the program start order is activated.

7 /7 Start New CNC Program and Reset Execute Read File and Interpreter
fbInterpreter.blone bInterpreterDone
1710
ik L0
bOldExecute

- In the example program and to verify the operation of the internal CNC program from CodeSys and the CNC program located on the PC, the following
program control lines have been added

bSelFile Int.DrExt.m THEN

tartinz[@Ey: =tfrogStart FIER:
stProgran 15200000172AEFIDCD0 |:= ADR (TestCnc); Program start from COdeSyS
atCurrentProg] Baemsli * |:="Internal from Ctrl¥ PLC Engineering’; CNC program

1 FROGRAM Frog(050 Mod0000_General
= VAR Select Prog
3 bSelFileIntOrFxt: BII_IL:O/. - Internal from Ctri PLC Engineering
4 bEStartiux:BOOL;
5 stProgram 1POINTER TO 3MC_Outqueus; 5 ELSE
€ stCurrentProg: STRING; € bStartiux@IES: =bInterpreterDone FIEA;
7 SMC TRAFOF_Gantry3D 0: SMC TRAFOF Gantry3D: 7 stProgram 18200000172AFF1DCD0 |:=pGecInfos] 16200000172AEFIDCOO0 |; Program start from the CNC
2 END VAR 8 atCurrentProg] Baemsli ¢ |:="Externzl from File in Laptcp\ program on the PC
e b= EHD_IF pGeoInfos :  FPOINTER TO SMC_Cutqueus;
External from File in Laptop
12 actld0l_Interpolator();
13]o EEEN
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ctrl - Example of CNC program - Use of CNC program from the PC or ctriX

- Program used for the example. The programs used must be in a specific path on the PC that allows access from the screen in the form of a selection based
on the extension. The extension of the programs is .cnc, as can be seen in the attached images and the path and the name of the file must be placed on the
sFileName parameter of the *SMC_ReadFile2" function. R

SMC_ReadNCFile2
m_—=========================
I 1

L Strilelame : STRING:= 'C:\T=stFile.cncl; | T [z azie rite name ror rese —fpexecace
fkhReadFile :3MC ReadNCFilel; —=ibBbart_ _ _ bError =
fhInterpreter:SMC Nclnterpreter; /;irilini J ErrorID |
fbCheckVel: SMC CheckVelocities; C:/TestFile. cng" strFileName :ﬁfﬁulwﬂ Ermm;ﬁ:ﬁz i
astGecBuffer : ARBAY[0..1000] OF SMC GeolInfo; P — sentences —
bOldExecute :BOOL; — fDefaultlecel adwFileSize [

END WAR —|fDefaultVelFF adwPos [—
— fhefaultAccelFF
[@f C:\TestFile.cnc - Notepad++ [Administrator] :thm“lﬂ
File Edit Search View Enceding Language Settings Tc :E:E:Ej:ﬁ‘:‘::;im
F'|'-|E|iﬂ5 WiﬂdDW ? = bParenthesesiszsComments
SHHE R LS 4 Wk 2 e|my Cocuearataie
—aTokenModifier
E TESt HIE.CT'IC m —aSentenceModifier
» ThisPC » (C) Windows 1 2TestFile
2 H10 GO0 X32 Ye3 F15000
TestFile.cnc 3  N20 GO0 X120 Y75 Z12 F5000
D g;chﬂ'ss » 4 N30 GO2 X150 Y100 Z100 R50
5 W40 GO2 X200 Y100 20 RTS
& HW50 GO1 X250 Y150 Z130
T HeQ GOl X270 Y110 Z25
g HW70 GO1 X250 Y100 Z0
9 N80 GO01 X250 YO
10
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ctrl - Example of CNC program - Use of CNC program from the PC or ctriX

- In the example we have been using the simulation mode, this supposes that the system works on the PC, at the moment in which we start working with the
control, in this case the ctrIX path to use will not be on the PC but on control, so it must be taken into account

1 S/ Write File Nams For Test

Program path in simulation mode, using CNC

programs located on the PC \

gtrFileName [ 'C:/TescFil ¥

In Online mode the route is different and is
located in the control itself ® *t'_cnchestFilel.cnc’

strFileName [ ' cnc/TestE ¥

Sending files to ctrIX 2 // Start Read Fils
are detailed later
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ctrl - Example of CNC program - Simple example of control screen

- Test Screen: Bower ON

X Pos. Y Pos. : ZPos. E

75.000000 60.000000 100.000000

Power Off

Jog.Plus

| Jog.Minus | — | Jog.Minus | L

Cycle Start SelectProg Interpreter State

| Cycle Stop | External from File in Laptop 0

M Function Active

Hkne ! Furent Program Hne _ -

3

s
@
s
P
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ctrl - Example of CNC program - Use of M Functions

- The M function is an additional functionality that allows starting and controlling certain actions within the G-Code interpolation.
Syntax:
- The interpolator decelerates to speed 0, sending the number of the M function activated through the **vM"* output and waits for confirmation
within the interpolator module itself or with the use of **SMC_PreAcknowlefgeM™*
- The M functions are generated from the application and are not defined by the system
- M functions can send up to a total of two values in Lreal format
- These parameters can be “displayed” in the plc program using the SMC_GetMParameters module.

MELOC
G code word Description
M Number of the M function, M >0 I The numbers 65533 to 65535 are
Note: The numbers 65533 - 65535 are reserved for internal functions. « Y reserved for internal functions
K Mumeric parameter (LREAL)
L Mumeric parameter (LREAL)
o] References with O$var§ a variable of type SMC_M_PARAMETERS that contains other parameters. In the application, the parameter values of the variables are read at runtime by means of the function SMC_GetMParameters. Moreover, all parameters are
evaluated at the time of decoding and saved in the data structure SMC_GEOINFO of the buffer SMC_OUTQUEUE. As a rule, this happens at a time before executing the M function at the interpolator.
The maximum number of functions in a CNC program is 64. This
Examples: & restriction can be circumvented by inserting a G75 Code before the

first M function. G4 codes also count as M functions.

M with parameter

The M function 10 starts. For the program execution of N90, the system waits until the confirmation is available.
NSO M10 K100.7

M with additional parameter

The M function 10 starts. The user-defined data structure g_myMParams (data type SMC_M_PARAMETER) is referenced with O$var$. g_myMParams contains additional parameters. The values of K, L, and the parameters from g_myMParams can be read at the time of the path stop of the M function. This is done by calling
an instance of the function block SMC_GetMParameters.

N150 M13 0O$g_myMParams$
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- Example of CNC program - Use of M Functions

ctrl

Lo L

The M functions must be configured as follows (Example of operation)

VRRLRR o——2 Activate reading for the control of Marks with Parameters
bEnableMGetParameters :BOOL;

bMO3PreAcknoledgement : BOOL; é———= Control bits for recognition of the M03 function
EMO3Prefcknoledgementinx s BOOL:

IL anﬂggmﬂm_;:ﬂi\o Control bits for recognition of the M07 function

END VAR

Following the example of what we have seen 5
so far, we are going to generate a folder to :
implement the control of the M functions. 8
=) Prog0080_MFunction -
3

4

|l _.. _.._ :

7

The CNC program must be modified to test the M functions:

FROGRAM Frogl030 Mod0000_General

VAR ./0 Control of M marks activated with Parameters
fboMGetParameters:SMC GetMParameters; . .
fEMO3Acknoledgement: SH:_PrEAcmeledgEHFmetiDn:.” Recognltlon of function MO03 (Example)

fbHU?ﬂG]ﬂ'lDlEdgEmEnt:SE_PEEEC-L‘IIDHlEdgEHFUIIGEiDn:H Recognltlon of the MO7 functlon (Example)
END VAR

ETestFiIe.mc:Eil
1 ETestFile
2 N10 GOO X32 Yé3 F15000
3 N20 GO0 X120 Y75 Z12 F5000
¢ a0 Gn2 X150 ¥100 2100 RSO
|
The CNC program located in the PC is modified, 5 3L Mos__ |
. . . o - " 6 N40 GO2 X200 Y100 Z0 R7S
incorporating two M functions, "*M03"" and ""M07 - Igiﬂ=r3_ﬂ;=x;§p ¥v1s0 7130 & The “M” functions can be used to
8 ﬂ__{*Tgl: Mo7 control counters, cycles, etc.
4 NeO GOl X270 Y110 225
10 N70 G01 X250 Y100 ZO
11 N80 (01 X250 YO
12
13
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ctrl - Example of CNC program - Use of M Functions

- Inthe associated action we will control the brands used in the example.
=2 Prog0080_MFunction

@ VL MFunction General brand control block Some active M function
=[5 Progonsn_Mod00oo_General (PRG) Y| |#Heau Beed An case of Fanction e s mstes K value associated with
: IR 2er001 MELeton] . .
__@E'if‘ﬂi—fi”fi”ﬂ T the active function
. _— folnterpolator —Slnterpolator BMctive - i [ Parameters associated with the brand
Although this block indicates that bEnableMGe tParaneters —|pEngbie ax|- L \t’?lu‘; ass;)_mated with the
there is an active brand, it does E——) . ® active function Name |Type | Initial
- - arameters —
not show which brand is ® LREAL 0
activated. de2 LEEAL 0
dr3 LREAL 0
. . . . N dia LREAL 0
- Remember that the interpolator can indicate the number of the M function activated dps | LReal | ()
des LREAL 0
fbInterpolator
SMC_Interpolator de? LREAL 0
—EN ENO—— [ TestFile.cnc E3 | dra LREAL ]
—|bExecute bDone [~ 1  3TestFile
—pogDataln bBusy [ 2 N10 GOO X32 Yé3 F15000
—{bSlow_Stop bError — 3 N20 GO0 X120 Y75 Z12 F5000
—bEmergency_Stop wErrorID 4 i,h_za_g=<;ag.__x;§,o Y100 Z100 RSO
—bWaitAtNextStop piSetPosition - S N31 Mos
—[Ro—— G| B & N40 GO2 X200 Y100 ZO R75
—{ivelMode borking 7 AR0-GO1 X230 Y150 Z130
—{awIpoTime iActObjectSourceNo B L e
H H —|dLastWayPos dActObjectLength [~ d Neo GOl X270 Y110 Z25
Recognition of the M function il o dActObiccronaehRonaintng 10 N70 GOl X250 Y100 Z0
fth = LSS TR 11 N8O GOl X250 YO
(any of them) _ ibSinglestep avel - -
—hAckn!T{L vecActTangent — 13
— =|bDUick_Stop ilastSwitch
Possibly the best thing _would be to ::guirﬁecelemion | Function number M activated
perform the ""Recognition’ of the R e
) ) . L. —dQuickStopJerk L wM —
function with the individual control —nSuppresssystesMFanctions 2dTGBITRRGER
block. Act_Object -
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ctrl - Example of CNC program - Use of M Functions

For the system to work in a controlled way we can use something similar to this:

Function Recognition M03

/4 M03: Acknoledgement

. 2

Como el interpolador nos entrega Emm————m== N
.z T e | 1

el numero de funcion activada /.l';_sznterpalmr.m=3; I "EIOEEEJ_EAEkEoiEEgEmEnE—K

This signal activates the next module

and recognizes the function

EMO3PrekcknoledgementAux

podemos realizar una o ks etk E——=

comprobacién del estado de la /) M03: b Modul Ackmoledgemt

This other signal could be a limit switch, an ok position signal
from another element or even a permit to continue the program

m isma_ fEMO3Acknoledgement
SMC PreAcknowledgeMFunction
EN ENO——
bEM0O3Prelkcknoledgementlux — bEnable bDone —
wM - Hungtion number @&—— s 1y bBusy [
¢ N30_G02 X150 ¥100 2100 RSO tq “Recognize” {Es_eﬁﬁo?lﬁiﬁaﬂll bErTOr |-
WErrorlID -

SuRis idmm —=I=========

movement from another CNC program.

Codes received by the CNC program

Function Recognition M07

. . . . 4 /7 M07: Acknoledgsment
Function MO7 is recognized in the e e
sameway as M03. @ R e OO
s Af MO7: fb Modul Acknoledgemt
7 ..HELD:@; X250 Y150 Z130 fEMO7Acknoledgement
g 31 Mo SMC PreAcknowledgeMFunction
9 N60 GOl X270 Y110 225 EN ENO[——
EMO7PreRcknoledgementAux — bEnable bDone —
T—iM bEusy —
pGeoInfos —|pogDataln bError [~
wErrorID

bMO7Erekcknol edgementiux
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ctrl - Example of CNC program - Use of M Functions

- Table of standardized M functions MOO: Parada opcional
M01: Parada opcional

M02: Reset del programa

MO03: Hacer girar el husillo en sentido horario
MO04: Hacer girar el husillo en sentido antihorario
MO05: Frenar el husillo

As we hav? already said, the use _of M MO6: Cambiar de herramienta
functions is completely free and is not MO7: Abrir el paso del refrigerante B
associated with standard uses. MO8: Abrir el paso del refrigerante A

MO09: Cerrar el paso de los refrigerantes

M10: Abrir mordazas

M11: Cerrar mordazas

M13: Hacer girar el husillo en sentido horario y abrir el paso de refrigerante
M14: Hacer girar el husillo en sentido antihorario y abrir el paso de refrigerante
M30: Finalizar programa y poner el puntero de ejecucion en su inicio

M31: Incrementar el contador de partes

M37: Frenar el husillo y abrir la guarda

M38: Abrir la guarda

M39: Cerrar la guarda

M40: Extender el alimentador de piezas

M41: Retraer el alimentador de piezas

M43: Avisar a la cinta transportadora que avance

M44: Avisar a la cinta transportadora que retroceda

M45: Avisar a la cinta transportadora que frene

M48: Inhabilitar Spindle y Feed override (maquinar exclusivamente con las velocidades programadas)
M49: Cancelar M48

M62: Activar salida auxiliar 1

M63: Activar salida auxiliar 2

M64: Desactivar salida auxiliar 1

M65: Desactivar salida auxiliar 2

MG6: Esperar hasta gue la entrada 1 esté en ON

M&7: Esperar hasta gue la entrada 2 esté en ON

M70: Activar espejo en X

M76: Esperar hasta que la entrada 1 esté en OFF

M77: Esperar hasta gue la entrada 2 esté en OFF

M80: Desactivar el espejo en X

M98: Llamada a subprograma

M89: Retorno de subprograma
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ctrl - Example of CNC program - Variables in CNC Program

- The creation of variables to be introduced in the CNC program will be carried out in the following way:

=12 ProgD090_CNCVariables
Il

Variables folder

- [a—

e m“g@@égﬂﬁiféﬂi====q —o Variable not used. We can use it to determine the
- 2 : WORD:=2; @ . .
_ - EHD":“ VaraChittax : WORD:=--@ number of variables used in the “structure”
Variables created to control . —G"“R stVarCNCList -> wNumbers\Vvars
rogram variables R GUBRAL _ _ _ _ _——————o S —
Prog erarlﬂm ¢ LEEAL:= 35.0; ” StVarCNCList : SMC Varlist := “(wNumerVars := 2| psvVarlist := ADR{stVarCNC[O])):
| sVarionc s LREAL; I

- Inthe same variables folder we must create the module using SMC_SingleVar where the variables that we want to use to access variables in the CNC
program will be introduced.

General array for the insertion

of variables in the system. .\
7 stVarCHC @ ARRAY [0..1] OF 5MC SingleVar := [
Variable 1 @ 2 —g (gtrVarName := 'LEVARICHC', eVarType := SMC VarType.SMC TYPE_LRERL, pldr:=ADR(lrVarlCNC}},
G @ (strVarName := 'LEVRR2CHNC', eVarlype := 5MC VarType.SMC TYPE LEEAL, phdr:=ADR({lrVaralNC))]:
Variable 2 @=———""" f f
Variable Name Used in Variable Type Addressing of the
the CNC program Definition variable used

Use of uppercase names in “strNarName”
assignment is recommended
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ctrl

- Example of CNC program - Variables in CNC Program

- Next, we must create the variable, referenced on SMC_\VarList, which will be used to load variables in the CNC program interpreter.

List of variables for use in the
CNC program

===7q

11 "_Elr.?ar{ZI‘ICList.Il: SMC WVarlist := (wNumbkerVars := 2, psvVarlist := ADR‘:

=== ===

1z END VAR

11 F'stvarcNCList): SMC_Varlist :

1z END VEK

'Esﬁ;t?a?ﬁf": ARRAY [0..1] OF SMC_SingleVar :
eVarType := SMC VarType.SMC TYPE LEEAL, pldr:=ADR{1rVarlCHC)),
eVarType := SMC VarType.3MC TYPE LEEARAL, pldr:=ADR(1rVar2CHNC))]:

1= 2, pavvVarlist

=
strVarName := 'LEVARICHNC',

(strVarName := 'LEVRAR2ZCHC',

T

S ———

m L

= ADR({stVarCHC[0]));

& If we have more than one variable, we must incorporate the
initial array number of the array of variables.

e
bOldExecute |ERGER—bExecute bBusy
H - H —bhhorr. bError
The variable _from the varlablfa list, = 1eNane G fagrm it |rs oNane Errortn | [SCNOEME
“stVarCNCList”, must be assigned ADR (stVarCHCList) 4 pvl errorPos
to the pvl parameter of the fb T T T T 3T T{tbefaultvel ErrorProgramfleme — [ ** ]
- - E —|fDefaulticcel sentences
module for reading the external file. & -|tbefaultpecer s 1eSs ae FrTT
1 %TestFile
2 W10 GOO X32 Y63 F15000
3 W20 GOO X120 Y75 Z12z F5000
4 W30 GO2 X150 Y100 Z100 RS0
‘s 5 N31 MO3
; ; 6 W40 GO2 X200 Y100 ZO R75
Thls_type o_f variables and due to the type of system B 0L X250 Y130 2130
& configuration are only updated after a new start of e
the program WAAAT 10 N70 Gol X250 Y100 +sLRvaricNcsllzo
11 W80 GOl X250 YO =====-
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* “G” command table

* |dentifiers

* Expressions

* Mathematical Functions
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ctrl - List of G Gommands

- G Command Table:

TRAVEL COMMAND DESCRIPTION PATH
GO Direct movement without tool operation; linear motion Positioning
G1 Linear movement with tool operation Linear Motion
G2 Circular segment or circle, clockwise Arc
G3 Circular segment or circle, counterclockwise Arc
G4 Dwell time Dwell Time
G5 Point of a 2D cardinal spline Spline
G6 Parabola Parabola
G8 Elliptical arc or ellipse, clockwise Ellipse
G9 Elliptical arc or ellipse, counterclockwise Ellipse
G10 Point of a 3D cardinal spline Spline
G15 Switch to 2D 3D mode
G16 Switch to 3D by activating 3D mode with the normal vector 1/J/K to the plane 3D mode
G17 Switch to 3D by activating 3D mode in X/Y plane 3D mode
G18 Switch to 3D by activating 3D mode in Z/X plane 3D mode
G19 Switch to 3D by activating 3D mode in Y/Z plane 3D mode
G20 Conditional jumptoL,ifK<>0 Jump
G36 \Write value D to variable O Changing Variable Values
G37 Increment variable O by value D Changing Variable Values
G40 End of tool radius compensation Preprocessing
G41 Start of tool radius compensation, left of travel direction Preprocessing
G42 Start of tool radius compensation, right of travel direction Preprocessing
G43 Start of tool length compensation. Preprocessing
G50 End of angle rounding/smoothing Preprocessing
G51 Start of angle smoothing Preprocessing
G52 Start of angle rounding Preprocessing
G53 Ends the coordinate transformation and resets the decoder coordinate system to the original position (= machine coordinate system). Shifting, Rotating, and Scaling the Coordinate System
G54 Absolute transformation of the coordinates. Shifting, Rotating, and Scaling the Coordinate System
G55 Relative transformation of the coordinates. Shifting, Rotating, and Scaling the Coordinate System
G56 Sets the current orientation, position, and scaling of the DCS is set as a reference point. Shifting, Rotating, and Scaling the Coordinate System
G60 End of loop suppression Preprocessing
G61 Start of loop suppression Preprocessing
G70 End of smoothing additional axes. (see SMC_SmoothAddAxes) Preprocessing
G71 Start of smoothing additional axes. (see SMC_SmoothAddAxes) Preprocessing
G75 Timing synchronization with the interpolator Timing Synchronization with Interpolator
G90 The coordinates (X/Y/Z/A/BIC/P/Q/U/N/W) are interpreted as absolute values. (This is the default setting.) Modes
GI1 The coordinates (X/Y/Z/A/BIC/PIQ/U/N/W) are interpreted as values relative to the current position. ||Modes
G92 Positioning by jump [Positioning
G98 The axis midpoints (1/J/K) are interpreted as absolute values. [Modes
G99 The axis midpoints (1/J/K) are interpreted as values relative to the start position. (This is the default setting.) ||Modes

Table of commands extracted from the
help of SoftMotion. However, some may

not be included.
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ctrl - ldentifiers

- Word type identifiers: Word identifier  Meaning

D Tool radius (for correction G40-42 or angle rounding G50-51), or
variable value (G36/G37)

Max. acceleration (> 0) / deceleration (< 0) [path units/s"]
Velocity at which travel is to take place [path unit/s]

Travel command

T & = m

Activate (»0)/deactivate (<0) switching point

1 X coordinate of the circle/ellipse centre (G02,/G03/G08/G09), or
X coordinate of the parabola-tangent intersection

J ¥ coordinate of the circle/ellipse centre (G02,/G03/G08/G09), or
Y coordinate of the parabola-tangent intersection

K Direction of the principle ellipse axis in the mathematical sense (0° Q, 90° N, ...), or
jump condition (G20}, or dT1 parameter value (M-function)

L Absolute switching point position measured from the path object start (> 0) / end (< 0}, or
jump destination (G20), or dT2 parameter value (M-function)

m Additional function

o Relative switching point position [0 ... 1], variable to be changed (G36/G37), or
M-parameter data structure (M)

P Target value of additional axis P

Q Target value of additional axis Q

R Circle radius (G02/G03) (alternatively to 11}, or
length ratio of the secondary/principal axis (G03/G09) [0 ... 1]

L]

Switch on (>0)/switch off (< 0) S-profile for linear axes

3: Z-axis, 7: P-axis, 8: Q-axis, 9: U-axis, 10: V-axis, 11: W-axis
Target value of additional axis U

Target value of additional axis V

Target value of additional axis W

X-coordinate of target point
Y-coordinate of target point

N < X E < =

Target value of additional axis Z
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ctrl - Operators

- Operators:
Character Type Arguments Precedence
MOD LREAL LREAL , LREAL 14
* LREAL LREAL , LREAL 13
/ LREAL LREAL , LREAL 13
+ LREAL LREAL , LREAL 12
- LREAL LREAL , LREAL 12
= BOOL BOOL , BOOL 10
= BOOL LREAL , LREAL 10
- BoOL STRING, STRING 10 & Expressions only work in the CNC Online program
. oo —— 10 and not in the CNC program editor
<> BOOL LREAL , LREAL 10
<> BOOL STRING , STRING 10
> BOOL LREAL , LREAL 10
< BOOL LREAL , LREAL 10
»= BOOL LREAL , LREAL 10
<= BOOL LREAL , LREAL 10
AND BOOL BOOL , BOOL 6
XOR BOOL BOOL , BOOL 5
OR BOOL BOOL , BOOL 4
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ctrl - Math Functions

- Math Functions:

Character Type Arguments

- LREAL LREAL

ABS LREAL LREAL

MAX LREAL LREAL , LREAL

MIN LREAL LREAL , LREAL

NOT BOOL BOOL

TRUE BOOL

FALSE BOOL

SIN LREAL LREAL

cos LREAL LREAL

TAN LREAL LREAL

ASIN LREAL LREAL

ACOS LREAL LREAL

ATAN LREAL LREAL

EXP LREAL LREAL

LN LREAL LREAL

SQRT LREAL LREAL

EXPT LREAL LREAL , LREAL

FLOOR LREAL LREAL

CEIL LREAL LREAL

PI LREAL

LEN LREAL STRING

CONCAT STRING STRING , STRING
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ctrl - Program jumps with G20 code

- Program jumps are generated from the use of the G20 command:

G20LK
L — Parameter target for jump
- Line number defined for the jump, for example a L1020 would jump to line 1020
- Jump to a label:
These jumps are defined with a:
“?” like jump, for example L?2

“!” as the target of the jump L!4

These types of jumps only work with the online program and
4= & not with the CNC editor.

This type of jumps cannot be used to jump back

K — jump conditions:
It is used with K< > 0, the jump is executed.
If K is not defined, an internal decoder variable will be used.

- Example of program jump in continuous motion:

1 %( Initial Test) Line N1010 activates the writing of a variable, in this
In general, CNC programs are ¢ WN1010 G3& D70 @== case internal, since there is no one defined, with a
R 3 HN101ll G3& CSLRVAR2CNCS D70
""terminated" when they reach the 4 N1020 GOO X4.935 ¥99.858 Fl0000 Z0 value of 70 (Parameter D)
end of the COde. In some 5 H1030 GO0 X50.722 YS5.54 Z30 F10000
R . & HN1040 GO2 X25 Y50 Z50 RS0
equipment the formula is used: 7 N1050 GOl X75 ¥60 Z100 . . L .
one 5 N1060 MO3 The operation loop is not infinite and will only be executed the
: Q- 070 G02 X98.036 T8O Z0 R7S 70 times that it has been arranged in the internal variable. This
1 .BEGINNING 10 (This is a Comment) : ’
11 N1080 GOl X125 Y90 + SLRVARICNCS Z0 also causes a delay in starting the program as the system seems

/I Program Line
/I Program Line R 00 obC XLTS X100 Z0 to be generating that loop internally before the program is

. 14 MN1120 G501 X200 Y110 ZO activated.
I Program Line 15 HN1130 GOl X250 Y120 ZO

1 GOTO . BEGINNING 16 N1140 GOl X270 YO ZO
To generate an endless loop. B o) oy OPIRVARZCHCS D Line N1160 with the use of the G20 command generates the jump to line
15 Y1160 G20 L1020 @ ® N1020 and the program continues without problems (For 70 cycles)
20
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ctrl - Program jumps with G20 code

- Program jumps with G20 code

%2( Initial Te=t)

1 . .
B0 G3c D10 (set the counter to 10) —e Number of cycles (G36 writes the variable)

32 HN10 G811 (relative mode)

4 W20 GO1 X10 Y10 Fl00 (motion by distance 10/10) _ ) ) _ )
= W30 G37 D-1 (decrement counter) @ —e G37 increments the variable defined in G36. In this
5

T

N40 G20 L20 {jump if counter != 0) case a 1 is subtracted
\ If the counter reaches **0"* the program ends

In this other example, it is the variable ""bVar' that controls whether the program should end, while it is above **0** the program will continue its course
increasing the values of the X and Y axes by 10

1 %( Initial Test) If the counter reaches "'0"" the program ends
2 HO 92 X0 YO

3 H10 GS1 (relative mode)

4q H20 G01 X100 Y10 F1l00 (mowve by distance 10/10)

5 N30 G20 LZ0 ESbwvarfs (jump if counter '= 0)

6

This other example is similar, however in this case the G75 command is being used

%2( Initial Te=t)

2 G75 CANNOT be used in programs generated with SMC_OutQueue,

- which is what the NC_Interpreter is using to generate the structures
2  HNO G52 X0 YO :
B 10 Gol (relative mode) _ o sent to the interpolator.
4 N20 GO1 X10 Y10 Fl1l00 (move by distance 10/10) With G75 it is ensured tha_t the e e
5  N25 G75 @ axes have reached the position W S | | H
. ogDatgfut 1&§000001FETBTDSBCO
€ N30 G20 L20 ESxS (jump if counter '= 0] —® before evaluating the status of ||=p=q=ls_ti ——
7 “”. G75 synchronizes the mberDecd VAR_OU'I'PUT SMC_MClnterpreter.pogDataCut : POINTER TO SMC_OUTCUEUE .
time with the interpolator. ceode LP-u:u‘l.nter to the |SMC_OUTOUEUE| structure that manages the decoded |SMC_GEQINFO| objects,
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ctrl

- Program jumps with G20 code
Jumps with Tags:
1 5( Inmitial Test)
2 _NO_Gle F100 _E100 E-100 / Jump to label L?4 (N10 to N40)
3 H_N_J.E_G_EE_L_?E__!I Siunconditional jump to the unknown target with index 4
4 NH15 G20 L60 @u
5 Nz20 Gl X1 —e Conditional jump to the N60
& =N=32=G;L=}£_'L=£.!=5=_l Siresolution unknown jump target with index 5
7 I' IJ_&iII:G_l_EJ;_L:'iJ! Firesolution unknown jump target with index 4 .\. Destination label L14
8 G20 o—
9 HN55 Gl Yl —e Conditional jump to the N15

HeD GO X0 YO Z0
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ctrl

- Display of G code program lines

- The G code lines can be displayed on the screen and for this we should use the SMC_GCodeViewer module, however this module does not seem to work
correctly and either it always indicates that the buffer is of very small size or an error ends up being generated that causes the step from the CPU to Stop.

=) SM3_CONC, 4.12.0.0 (35 - Smart Software

VAN

The array type output variable, asGcode, uses

+ 1) Images SHMC CCodeViewer the “c_uiLines” variable, which does not appear
+ 1) Projektinformationen —GCodeText SV GCODE TENT £00L bErrorf— externally, so it cannot be used directly. The
- —bEnable =t '-_"; F00L bBusyp— ; ; it
+
b £ SM_ONC_Data types —lActObjectSourceNo DIV I, J_mﬁ:ﬂ____@_: sea_rch forllt has.determlned trlat |.t' isa UINT
= 1) SM_CNC_POUs —luiNumberOfBufferEntries L/7VT ﬂ_ ARRAY [0..c_uil ST asGCodef— | variable with a fixed value of "'15
‘,.( D m —pﬂl.lffer ._-,-..,._.,._.T»-u -—-\.l—__t-i a_—a—l--—\!—r-—:—.-!:—ai-_—»_-—_- = 5 5 £ 1 5 1 £ £ 5 P £ P 5 1
+2 Ne2
= 2 SoftMotion CNC 2 VAR GLOEAL CONSTANT
* -~ . T o =
y g N o~ 3 GEO_IFFER _SIZE: IDINT := 1000;
-Gl Direct Ads Contral 1 I ¢ uilines:UINT:=15; |
= SCodeFiener====79 ] ) 5 E]E"'_.‘——HR_—=========ﬁ
Variables for the control of the SMC_GCodeViewer module -
Il D SMC_GCodeViewer — i L .
% O ] Variable ¢_uiLines created in a
, SesinfoteipFanctions fhiCodeViewer: SMC GCodeViewer; ”
] : — . folder of constant values
+ 170 (utuiene Functinne astGCodeViewerData : ARRAY[0..1000] OF SMC_GCODEVIEWER DATA;
uiNumercBuffer: UINT;
. WErrorIDGCodeViewer: SMC ERROE;
In this case, the number of bytes LEnable: BOOL:
of the “pBuffer” structure IS fbGCodeViewer
NOT USED and mstea}d the SMC_GCODEviewer
elements must be considered, EN ENC
1000, in the example. fblnterpreter.GCodeText —=GCodeText bError -
bEnable —|bEnable bBusy —
fbInterpolator.ifhctObjectSourceNo —ifkctObjectSourcelo WErrorID —wWErrorIDGCodeViewer
SIZECQF (aatGCodeViewerData) / SIZEQF (SMC_GCODEVIEWER _DATA) —uiNumberOfBufferEntries asGCode — a3aGCodeViewer
ADER (astGCodeViewerData) —{pBuffer
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ctrl - Display of G code program lines

Structurally this should work like this:

— fbInterpreter This option for the extraction of the visualization of
o SMC_Nelnterpreter exol the lines of code, is only valid for the PC programs or
sentences bDone [- those located in the control, since these do use the
bBExecute bBusy — L] L] 1 1
ey NC_Interpreter' module to generate the instruction
bAbort rror — -
bAppend wErrorIn - structure of the CNC program.
piStartPosition errorPos -
wStartToolLength pogDatadut —
nSizeQutQueue iStatus —
pbyBufferCutOueuns iLineNumberDecoded —
bEnableSyntaxChecks GCodeText |. fhECodeViewer
eQriConv CallstackInfo — ~
SMC GCODEwviewer
dCircleTol BActiveP — -
ircleTolerance ivePrograms —len ENO
InterpreterStack '
P il @ |GCodeText bError — Prepare Value w
nInterpreterStackS5izeBytes pare ¥
—bEnakble bBusy —
~iActObjectSourceNo WErrorID — Iy Expression |wErrorIDGCode\l'|ewer ‘
SMC_Ch
—{uiNumberOfBufferEntries asGCode — -9 Twpe_ _ [SWCERROR _ _ _ _ _ ] ‘
—pBuffer o Il
fblnterpolatar = I current value [sMC_GCV_BUFFER_TOO_SMALL 1l |
—EN ENO— L What do you want to do?
—hEx::u\:: :zone I ;JLKVEIJ (®) Prepare a new value for the next write or force operation
—pogDataln usy —
—{bSlow_Stop bError — VelDif| |SMC—M:J—ER‘ROR -~
—|bEmergency”Stap EEC==E | (C) Remove preparation with a value.
—bWaitAtNextStop piSetPosition —
_ i erpret
—|dOverride iStatus - Release the force, without modifying the value.
—iVelMode bWorking — bIn
—|dwIpaTime iRctObjectSourceNo — Release I:h?T fu(ca and restore the variable to the value it had
—{dLastWayPos dhctObjectlength - before fordngit. .
—bAbort dActObjectlengthRemaining —
—bSingleStep dvel — oK | | Cancel |
—bRcknM vecActTangent —
—|bQuick_Stop ilastSwitch — fDbGCodeViewer
—dQuickDeceleration dwSwitches — . . SMC GCODEviewer
—ageratax alayPos - However, as we have said, there is no way to —.h -
—{dQuickStopJerk W — - =ter.GCodeText —HGCodeText
b Suppresssyscemtrunceions adToollengeh - get it to work correctly and the same error oEnab1 I benebie N~
B “SMC_GCV_BUFFER_TOO_SMALL” Ll T e
- - - - A —(uiNumberQOfBufferEntries asGCode [~ asGCodeViewer
always appears. sdeViewerData) —{pBartes
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ctrl - Display of G code program lines

- One way to do this without the SMC_GCODEViewer module is as follows:

Generate variable to extract the arrays

from the lines of the CNC program arlineCodeGViewer: ARBAY [CO..1000] OF STRING:

- Add the following line in the control module of the "'interpreter', which will allow us to extract the structure of the CNC program in the corresponding

Strings
fbInterpreter.bBusy {fbinterpreter.ilineNumberDecaoded »>=0) MOVE
Il ~ N EN  ENO
fhInterpreter.GlodeText.str — — arlineCodeGViewer[fbInterpreter.ilineHumberDecoded]
o
The comparer prevents an
& error from being produced in T 3( Initial Test) = @ arlineCodeGViewer ARRAY [0..1000] OF STRING
the ctrlX by sometimes 2 N1010 G36 D70 @ —@ @ orlineCodeGicver0] STRING
.. : =0 s arLineCodeGViewer[1] STRING 'N1010 G36 D70.0"

containing the variables z b:;géiEGggs?sLRvmzmcs D70 @ arLineCodeGViewer[2] STRING 'N1012 G36 00.0 D70.0°

negative values and therefore @ >riineCodeGViewer(3] STRING )

thg tside the A /e S N1020 GOO X4.935 ¥55.858 F10000 Z0 @ arlineCodeGyiewer4] STRING 'N1020 G0 %4.935 Y39.858 F10000.0 Z0.0°

ey are outside the rray [ N1030 GO0 X50.722 ¥Y98.84 Z30 F10000 @ arLineCodeGViewer[s] STRING 'N1030 GO X50.722 ¥38.84 Z30.0 F10000.0°

T W1l040 G022 X25 Y50 Z50 REOD @ arlineCodeGViewer[6] STRING 'N1040 G2 ¥25.0 ¥50.0 Z50.0 R50.0°"
g N1050 501 X775 Y&O Z100 ﬁ arLineCodeGViewer[7] STRING 'N1050 G1 X75.0 Y60.0 Z100.0°

The lines of type comment () 5 N1060 MO3 @ arlineCodeGviewers] STRING 'N1060 M3.0"

f remain empty but with this we 0 W1070 202 X985.036 ¥YEO IO RIS g ::::::EZ::E:::ZEU ﬁ:i Ir-uu;'u G2 %98.036 Y80.0 Z0.0 R75.0
can obtain the entire program i1 (This is a Comment) @ arLineCodeGviewer[11] STRING 'N1080 G1X125.0 Y30.0 0.0
Ioaded by the "interpreter" ii Eiggg ggi iiii iigg+z§LRvAleC$ Z0 g arLineCodeGViewer[12] STRING 'N1100 G1 X175.0 ¥100.0 Z0.0'

arLineCodeGYiewer[13] STRING ‘N1110 M7.0"

14 N111lQ MO7 ﬁ arLineCodeGViewer[14] STRING 'N1120 G1 X200.0 ¥110.0 Z0.0'
15 HNW1120 G0O1 X200 Y110 Z0 @ arlineCodeGViewer{15] STRING 'N1130 G1X250.0 Y120.0 Z0.0'
16 N1130 GO0l X250 Y120 70 @ arLineCodeGViewer[16] STRING 'N1140 G1X270.0 Y0.0 Z0.0°
17 M1140 G0l X270 ¥O ZO “ arLineCodeGViewer[17] STRING "
18 (N1041 GT75) “ arLineCodeGViewer[18] STRING 'N1150 G37 D-1.0°

_ “ arLineCodeGWYiewer[19] STRING "
L= H1150 G37 D-1 s arLineCodeGViewer[20] STRING 'N1152 G37 01.0D-1.0"
20 (H1051 G73) @ arLineCodeGViewer[21] STRING "
Z1 NW1152 G37 OSLEVARZCHNCES D-1 @ arLineCodeGViewer[22] STRING
22 N1lled G20 L1020 ﬁ arLineCodeGViewer[23] STRING
2 3 -l . - P— ——
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ctrl - Display of G code program lines

- We must also add the following line, which will allow us to display the current line running on the screen:

create new

X stECodeCurrentline: STRING:
variable

{(fbInterpolator.ifctObjectSourcelo »>=0)
i
IJIIJ

arLineCodeGViewfr [fbInterpolator. ikctObjectSourcelo| 5 |1 [ 'mio70 G2 X

stGCodeCurrentline [ "N1070 G2 X B

!

The comparer prevents an M7 Line g Current Frogram Line MA070 G2 X98.036 v80.0 Z20.0 R75.0

& error from being produced in
the ctrX by sometimes n\%: Initial Test)
containing the variables n‘\ﬂlﬂlﬂ G3& D70
negative values and therefore n‘\mmz G36 OSLRVAR2CNCS D70
they are outside the Array n.\mmu G73)
N1020 GOO X4.935 Y99.858 F10000 ZO

“.\‘_‘n%ﬂumn GO0 X50.722 ¥Y98.84 Z30 Fl0000
" . N1040 GO2 X25 ¥50 Z50 R50
For the "interpreter", the line

o : @EA—————¢1050 G0l X75 Y60 2100
& that follows the initial title will EEe———— o100 103

always be the first of the program, GEle——®n1070 GoZ X98.036 YBO ZO R75
although this could be of the @ e———®(This is a Comment)
comment type. The system uses WN1080 GO1 X125 Y90 + SLEVARICHCES Z0

the line number for the selection H1100 G0l X175 Y100 Z0

f the text on the screen @ERe—— 1110 M07

0 : (ETIje———e1120 GOl X200 Y110 Z0
@ELe————°!'1130 GOl X250 Y120 70
@ETge—————°V1140 GOL X270 Y0 0

5@ (N1041 G75)

G e————°V1150 G37 D-1
EEe—————= (1051 79)
Mmmz 537 OSLRVARZCNCS D-1
Wnnan G20 L1020
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ctrl - Display of G code program lines

With these other two lines we can carry out an initial control to display the next line to be executed on the screen:

11 /¢ Next Line Contrel if the next line is ''({smpty) Create New
Variable stGCodeNextline: STRING;
{arLineCodeGViewer [ fbInterpolator.ifctObjectSourceNo + 1] = '')
IN EN  ENQr=————=====-__
arlineCodeGViewer [fbInterpolator.ifActObjectSourcelo + 2] — :It stGCodeNextLine Il
3 E - & &5
12 /¢ Next Line Contrecl if the next Line 1s not empty
In the example, it has been assumed that there
{arlLineCodeGViewer [fhbInterpolator.iActObjectSourcelNo + 1] <> "'} are no tWO Iines Of type Comment In arow In the
[ [ — ——————— program. If there are more lines, some
arLineCodeGViewer [fbInterpolator.ifctObjectSourcelo + 1] — " — atGCodeNextLine “ modification should be made in the program to
ST TTTEEEEEEE R control the existing comment lines.
M* Line 7 Current Program Line M1050 G1 X75.0%60.0 Z100.0
Mext Program Line M0G0 M3.0
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ctrl - Licences

The equipment (ctrIX) must be licensed in the usual way and we must have the two SoftMotion options

Product T App Description Expires (UTC)
@ CODESYS SoftMotion (add-on) PLC Unlimited
@ CODESYS SoftMotion CNC (add-on) PLC Unlimited

If they are not licensed, the system works for approximately one hour and we can see this status on the general screen of the axes.
Error en los ejes virtuales

General Commissioning ™ SM_Drive_Virtual: If0 Mapping = SM_Drive_Virtual: IEC Objects  Status &) Information

General Commissioning ™ SM_Drive_Virtual: [/O Mapping = 5M_Drive_Virtual: IEC Objects  Status &)} Information
Axis type and limits

‘E}ﬂ ethercat_master_instances_ethercatmaster (Datal

Velacity ramp type Axis type and limits Velocity ramp type
: o . . . ) 7] Virtual mode Soﬂwa:hrrtm}; o . — Trapezoid A nirual mode Scﬂ:ware. limits . T
=-%3"a SoftMotion General Axis Pool (SoftMation General Axis F o Adivte sgative [ul: : Sin2 e acivated  NegativeU: b ane
{ : : Pestielul; U Juadrati Positive [ul: 1000.0 Y
MG X_Axis (SM_Drive_Virtual) Finite Q"ﬂdfﬂ o — 0] Gt
Software error reaction Quadratic (smooth) ; Quadratic {smoath)
. . Software error reaction E g
'& ?_ﬁdﬂs '[SM_D”"-"E_""'-WtJan Deceleration [ufs2]: 1] Deceleration [ufs2): 2
6 Identification ErseratoRS Identification
".& ;; Z_Axis {SM_Dri'l.-'E_"i"lrt.lal] s I iTes Lk g L5 g Max. distance [u]: 0 D: 2
B Dynamic limits
Velocity [ufs]: Acceleration [ufs?]  Deceleration [ufs2]  Jerk [ufs=]: velocity [u/s]: Acceleration [ufs2]  Deceleration [u/sZ] Jerk [u/s=]:
30009 10000 10000 100000 30000 10000 10000 100000
Orline P
Ile - set VEI;:S e actual val;js 1 Status: SMC_ANIS_STATE synchronized._mofion wvariable set value actual value Status: SMC_AXIS_STATE.errorstop
[Posiion [1] | ’ : Communication: operational (100) Position [u] 0.00 0.00 icati
Velocity [u/s] 0.00 0.00 T Communication:z error {1000)
Acceleration [u/s 0,00 000 | | Eors Velocty Lu/s] 000 o
Torgue [Nm] 0,00 0,00 | Axis Error: Acceleration Ju/sd 0.00 0.00 " )
‘ . 0 [15£00000000] Torque [Nm] 0.00 000  As Error:
| . ‘ FB E 0 [16#00000000]
rror:

SMC_FRROR.SMC_NO_ERROR

uiDrivelnterfaceErrar:

"=G==========q
strDrivelnterfaceError: "

no SoftMotion license, demo mode started Il

Softmotion in demo mode

FB Errar:
SMC_ERROR.SMC_REGULATOR _OR_START_NOT_SET
uiDrivelnterfaceError:
f strDrivelnterfaceError: “
no SoftMotion license. demo mode expired "

Softmotion with expired license
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ctrl - Licences

- Apossible error due to lack of license is the following

kProgStop bSelFileIntOrExt_Interpreter bOldExecute " E
0 -
) u 1
i /{_FB For Read File Control 7 ]
Afladido PVl para incorporacion del lector de variables del Programa CNC
fbReadFile E
Eﬂ SMC_ReadNCFile2 1
b0ldExecute |JEEGR—bExecuce bBusy = 1
19 = bAibort bError = m - Boo
strFileName [ cnc/Testf bl sFileName ErrorID| [BECmag "repersVelus “F mat
ADR (5tVarCHCList) —{pvl errorPos — £ Oth
[ o ]fpefaultvel ErrorProgramName — [ -y  Expression |PcInnerpreher‘wEnorID | t Fum
[ & ]-{fDefeultlccel sentences — |=1'T‘EF=='5“=_5=RQ===============’= E Ladi
[ o ]—{fDefaultDecel adwFileSize — . POL
lrDefaultFastVel[ o |—|fDefaultVelFF adwPos — | current value |SMC_N0_LICE‘dSE |
lrDefaultFastAccel[ o | —{fDefaultlccelFF |__ e e e _
lrDefaultFastDecel [ @  |—fDefaultDecelFF e T
b3DMode (®) Prepare a new value for the next write or force operation
bStepSuppress |SMC_NO_ERRDR “
aSubProgramDirs
bParenthesesisComments (C) Remove preparation with a value. e e b e meem e e em e e - B e R - e ——
bDisableJumpBuffer o . T : T T T T E R R R ===
[Leza000000000600000 | elease the force, without madifying the value. " "
B s i SMC_NO_LICENSE 1000 | Targetis not licensed for CNC. |l
Release the force and restore the variable to the value it had "
—aSentenceModifier before forcing it. | ______________________________________ -
SMC O INT VFI FFRO 1001 Path cannot he nrocessed hecause set ve1n
g // FB For Interpreter Control E Cancel
fblnterpreter
h SMC_NcInterpreter ™
fbReadFile.sentences —sentences bDone =
bOldExecute [JEEGE— bEx=cute bBusy SE
bProgitop BN bibort bError =
Jy i = bAppend WErrorID —
—piStartPosition errorPos [—
—|vStartToolLength pogDatadut —
SIZECF (astGeoBuffer) —nSizeOutQueus iStatus [—
LDR (astGeoBuffer) —|pbyBufferCutQuens iLi rDecoded — [0 |
bEnableSyntaxChecks GCodeText —
eQriConv CallstackInfo —
dCircleTolerance alActivePrograms —
—pInterpreterStack
IIl —nInterpreterStackSizeBytes
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ctrl - Sending external files to ctrlX

c If no folder appears at the time of access, we can
activate the button < to refresh the image

PLC Settings PLC Shell Users and Groups  Access Rights  Symbol Rights F Licensed Software Metrics m
¥ ~ |G X {;I

- Files can be sent from the PC to ctrlX in various ways:

In Online from the PLC it is possible to make the transfer from the ""Files™ option

transfer back and forth and the
following notice appears

@ Access to the path "ChTestFilel.cnc’ is denied.

I D TestFilel.cnc H

n—"-'éfcﬁfwm.lﬁ?ﬁf?: =EEEEEEEE =|E Communication Settings  Applications  Backup and Restorf  Files  Log H
[l '=+% [ Device [connected] {ctrlx CORE) H Host | Location C\000_JordiLaberia\CNCPrograths— — — — |l - o X Runtime | Location | [ /
II_ _% e e e '
== E&*@F = _[_ _] __________ Name Size Modified Name Size Modified
mﬂm‘ Fum,
: . e (4 user
+ {Eﬂ CheckFunctions i|_|j TestFile.cnc 498 bytes 12/01/2023 12:44 ﬂ F Q=un§ct=lioglnses
= [ﬁ '?“"’90010 Ctrl_Axes [] Testriet.enc 161 bytes 19/01/2023 12244 || Q@ o
GVL_Axes IL:==============================ﬂ e
] Progon10_Modooo0_General (PRG) PlcLogic
= Prog0010_Mod0001_XAxis (PRG) . . Scerts
BB, actooo_Reset Files located in a folder Application. crc 20 bytes 18/07/2022 18:35
Application.app 3,57 MB (3.739.424 byt... 18/07/2022 18:35
B actoo1_p
EE :CtUlU F‘.::I:;OS generated for them Application.core 153,18 KB (156.860 byt... 18/07/2022 18:03
' (CNCPrograms)
. Prog0010_Mod0002_Y Axis (PRE)
+ [2] Prog0010_Modo003_zAxis (PRG) Folders of the PLC part of ctrlX.
=32 Progoo<o_CNCProgram Folder for CNC programs with name “_cnc”
----- .ﬂ CNC settings o
8 Testonc
= [E:l Prog0050_Interpolator
=“ GYL_Interpolator
= @ Proninsn Madnnnn General (PREY
|FT{E:rT:rTE_L::_mEuF_E]_}rE__________H - |om X
|
Mame Size Maodified
ctrlX PLC Engineering * t .
Some folders do not allow il ] Testrie.cne 498 bytes 18/07/2022 18:35
161 bytes 18/07/2022 18:31
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ctrl

- Sending external files to ctrlX

- The transfer can also be sent using WinSCP FTP Client:

r

WinSCP FTP Client

Configuration used for communication

h CNCPrograms - boschrexroth@192.168.1.1 - WinsCP

" Local Mark Files Cc ds S

"

Options R

([P & E3 synchronize | [0 @ | [ - d8% | 5 Queue -

[ boschrexroth@192.168.1.1 X [ New Session

-va

© 5 C Windows

Help

--=>-FEREME|%

E Transfer Settings Default

- -

e @ @ *-

m & |, Find Files | T

By Login — X
Upload - | [ Edit = 3 = [ Properties | B New » £ i E@l Download ~ | [ Edit + 3§ 4 Properties | B} Mew - £
G Mew Site e e T =| C:\DDO_JordiLaboria\CNCPrograms), /solutions/webdav/appdata/ple/run/linux-gec-aarch6d/data/_cnc/
I:Y ﬁorkspamce@lgz 185811 | File protocol: Encryption: Il MName - Size Type Changed MName 7 Size Changed
OSCArexXro . L . -
Il |WEbDA'-‘ V| |TLS!SSL Implicit encryption V| Il k] .. Parent directory 19/01/2023 || .. 18/07/2022 19:18:25
Il Host . Dort number: I [ TestFile.cnc 1KB CNCFile 19/01/2023 || [ TestFilel.cnc 1KB  18/07/2022 18:31:36
|| Fostname: ortnumber: || [ TestFilel.cnc 1KB CNCFile 19/01/2023 | | [ TestFile.cne 1KB  18/07/2022 18:35:07
Il [192.168.1.1 || 443 2 ||
Il 1 = >|| <
|| User name: Password: || 0Bof659Bin0of2 0Bof659Bin0of 2
Il |boschrexroﬁ'1 | |uooouoouo | Il WebDAV  © 1:54:01
Advances. . T
Toos v | Manege v [Ewon ]| cose || Hep | This is the route we must look for to access the CNC programs
Open directory ot
: Open directory: |
[ |fsuluﬁunsfwebdaufappdamfplcfrunﬂinux—gcc—aard164fda13f_mc w :
|.=====================================_l
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- Startup Real axes parameters

ctrl

equipment.

Use this software option for configuration of

Startup parameters

m Open ctrl¥ 1/C Engineering
cirlX

Devices v 0 X| = ethercatmaster _'[7] IndraDrive MPC20_FSoE X |
=3 borrar | General Process DE:E:H_ Startup Parameters H‘:DE = /O variables } Information

= ﬁ Dewce (ctrlX CORE I/Q Configuration)

/-'- Add [ Edit < Delete 4 Move Up & Move Down
ﬂ

For the real axes we have an option in the 10 configuration that allows us to insert a series of parameters that will be modified during the startup of the

"_ ..... A _IniraErEe_MECEUIS_nE_{IEdEEEVEI\EC_ZU_FS_nIﬂ __S Line Idn Mame Walue Bit Length Comment
= = T aDive MpE0 FaoE ndrabve PEZOTROD) — > || :  |500001 |NCopde tme 2500 e NE eycle time By default these are the
----- [ tndrabrive_MPB20_FSoE_1 (IndraDrive MPB20 FSoE) _ _ parameters that are
----- 2 S-0-0002 Sercos cyde time 2000 16 Sercos cyde time assianed in the startup of
----- 3 S-0-0032 Operation mode 11 16 Operation mode the gXGS P
B
e Select ltem from Object Directory
- i #, .
We can add a parameter using  dkAdd [Zig— dn | Name |Gpe | Defaud Attention to the values to be
& applied and to the factors
In the example we are going to modify the generated by the decimals. In
parameter S-0-0278, (Max. Travel Range) the example the number 36723
is multiplied by 10000
Puis mechanics & scaling  Scaling extended
Scaling type MNegation Data reference ++ | Parameter name (as
O Rotary O Yes ® Load Name MaximalTravelRange [ | - -
® trew © e O ot s Parameter type k\. = o an indicator only)
Scaling not uniform MNegation not uniform Data reference not uniform 5 . =
e ity s o IL_CE[ g ZPE]  sitlenst Parameter length (look
g:ﬁ:ﬁie ‘=M;?:I=lmglet=_= %% == Time unit IDN Number L‘ Value  [367230000 H * in the dOCU)
Value Type o= " et Value to write in the
S-0-0278 [ oc |[ conat | parameter
23/01/2023| DCET / SLF4-ES | Jordi Laboria | Bosch Rexroth AG2023 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of

85 rexroth
A Bosch Company

applications for industrial property rights.




ctrl - Startup Real axes parameters

- Once "ok is activated, the parameter is inserted into the StartUp structure

v~ B X | =& ethercatmaster [ IndraDrive_MPC20_FSoE X |

Devices -
F_@ barrar ~ || General SyncManager ExpertProcessData ProcessData Startup Parameters Eof = IjOvariables () Information
Fm Device (ctrlX CORE I/O Configuration) ok Add [ Edit 3 Delete 4 MoveUp # Move Down

== ethercatmaster (EtherCAT Master)
Iﬁj IndraCrive_MPC20_FSoE (IndraDrive MPC20 FSoE)

>ﬁ IndraDrive_MPB20_FSoE (Indralrive MPB20 FSoE)

Line Idn MName Value Bit Length ~ Comment

o1 5-0-0278 MaximTravelRange 367230000 32

[ tndrabrive_MPB20_FS0E_1 (IndraDrive MPB20 FSoE) 2 50-0001  NCcyde time 2000 1s NC cydle time
> 3 5-0-0002 Sercos cycle time 2000 15 Sercos cyde time
b g 5-0-0032 Operation mode 11 156 Operation mode

The structure or any modification carried out in the equipment must be activated using the “Transfer Field bus configuration” button.

Online | Toocls  Window  Help

L74_ Showonlinedata  _ _ _ _ _ _

M= - - -
Il Compare project with ctrlX

& For the startup to activate, we must remove power
from the system and start again

rexroth
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ctrl - Startup Real axes parameters

- An example of this would be the following

Changed the value of S-0-0278 to 300 in Online

] fwis mechanics & scaling  Scaling extended
Scaling type Negation Data reference et . -,
O Rotary O Yes @ Load Quitamos tension
® Linear ® Mo () Motor shaft
Scaling not uniform MNegation not uniform Data reference not uniform
Position data format |I—================¥elm"ﬂtydata | Startup P te = o bl O
General Syndvanager ExpertProcess Data Process Data ruUp Farameters  EoE IjO variables Information
© rosoise Ve tovelrange s 30000 mm S-0-0278 yneTenes
O Modula Madulo value 360.0000| mm ok Add [ & Edit # Delete 4 Move Up % Move Down
Line ldn ~ MName Value  Bitlength  Comment
. T e U D l
As in the StartUp Parameters the S-0- | j_1_ 500278  MaxmTraveRange 367230000 32 _ _ I
0278 has value 367230000 o2 S-0-0001 MC cyde time 2000 16 MC cyde time
3 S-0-0002 Sercos cycle time 2000 16 Sercos cyde time
b g S-0-0032 Operation mode 11 16 COperation mode

Puis mechanics & scaling  Scaling extended
Secaling type Megation Data reference ++
We start again and visualize the () Rotary O Yes @ Load
value in Online @ Linear @® No O Motor shaft
. Scali ot unif Megati ot Linif Data refi ot unifi
When we reconnect we will see that caing not untom Faalian gt e = [EEErEE et dnfem
32723.0000 (with four decimal @ Absolute I Max. travel range #| 36 723.0000| mm  S-0-0278 1 _
"=======================]J -nmeuﬂi't
places) (O Modulo Modulo value 360.0000| mm
Encoder 1
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ctrl - Modules for reading / writing EtherCat parameters

- The system also has, within the "CXA_ETHERCATMASTER" library, the option for reading and writing access to parameters in the EtherCat network

; [
HIT|_ CXA_ETHERCATMASTER = CXA_EthercatMaster, 1.16.0.0 (Bosch Rexroth AG) |

®-Ti OIA UTILTTIES = XA _Utiites, 1.14.0.3 (Bosch Rexroth AG)

F-@ CXA_FthercatMaster, 1 16.0.0 (Bosch Rexrofh AG)
=122 AcydicCommunicatian

#-D AcE
ek ____
[ =0 soe !
I 'EED Data Types I
| %0 _Examples | Modules for reading / writing EtherCat i e et
: IL_ECATSoeCommand H parameters using SoE protocol F,ﬁ PregoIo EriPaamatars — — 7
: ’ IL_FCATSoeRead [ “ E"' Prog0100_Mod0000_General (PRG) ||
i [5] 1_EcaTS0ewrite H [ actoo1_Readparameters H
LF D mages I L acto02 wricerameters |
I"1:_|E[I_I:ZI1_E.',5F1u::n_stl_u::.r', ___________ Lol oo ocwe
Eh State Machine
#-(3 Utiities Program structure used in the example
FEIE[I _Internal
mﬁ _Library Informations
E@ _Project Informations
s Defines
s ErrorCodes
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ctrl - Modules for reading / writing EtherCat parameters

- Example of reading the maximum motor speed parameter

[] Position limit value monitaring O Tra
Actual pos. val. (matar enc.) 3312202 | mm
Posttive position limit value 0.0000 | mm () Posi
(O Posttive position limit exceeded Ones  The reading module should only contain the master ‘ethercatmaster’ as a pointer, the address of the ethercat slave number, the
Negative position limit value 0.0000 | mm ~-,  Parameter indexer and obviously the parameter on which the value will be read
() Negative position limit exceeded - -
1 X Axis: Read Parameter Maximun Motor Speed
o fbXhxisRead300113
Velocity limit value
h IL ECATSceRead
Limit value positive mm/min Bip
bXAxisReads500113 JEEGCI—Execute Done (=
Limit value negative mim/miri | — _ [1e20000000000000000 | |ClientId _ Letive = ST
_ o |l _ _RDR{'ethercatmaster') —MasterName || Error =
Bpolartit vake |17 PR mm/min S [EiEE hasenp_ e
l_________10 —|slaverddress||  Errorldeat|-
Bipolar motor limit value 1T N [ | [o |-oriveNe = NoOfRecBytes|[ 2 |
R —— - By L RecvElement - [ 61 ]
Maximum motor speed 7500.0000 | pm S-0-0113 "__ L_ECATSceIdnCoding (SOE_S_PARAM, 0,113} —HTdn
eES-x.2 % 3 3 1+ % &+ 1 3% % 3 % J R F & & |
|| SIZEOF [udiXAxisReads00113) SlzeOanluE"
ToraueAorce limitation I ADE (udiXhxisReadS00113) —|ValueRdr _ ||
g ————— 58— 55—
—|Timeout

2 X Axis: Convert Value udint te real

udi¥ixisRead500113: UDINT;
rEhxisBEeadS00113: EEAL;

udiXAxisRead500113 r¥fxisReads00113 r¥AxisReads00113 r¥AxisReads00113

Variables 10000
Expression |rIA:-tisReadSUU 113
Type |REAL
Current value |?50l:|
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ctrl

- Modules for reading / writing EtherCat parameters

Example of writing the maximum speed bipolar parameter

EEAL TO UDINT

rXExisWriteS00091

1000

r¥kxisWriteS00091Aux

r¥AxisWriteS00091Aux

udiXAxisWrite50091

Expression rXAxisWrite500091
- Type REAL
Current value IE fhXAXisHriteso0sl
IL_ECATSoeWrite
[] Position limit walue monitoring [] Travel range limit witch menitoring
bXhxisWrite50009] NG Execute Done - EEE Actual pos. val. fmotor enc.) 131.2202| mm MAC N/C
1&§0000000000000000 | ClientId Lotive = PRENESN B
Error - NS Posttive position limit value 0.0000| mm {_) Posttive travel range limit switch exceeded
ErrorID — () Posttive position limit exceeded (_) Negative travel range limit switch exceeded
Errcrldent —
(o | {DriveNs Negative position limit value 0.0000 | mm Reaction when travel range exceeded
f==============——-£&]2Fleqenc (O Negative postion limit exceeded Waming Error
IL_ECATSoeIdnCoding (SOE Idn | )
g ol — — —
SizeCfValue || Velocity limit value
I _ — _ _ADR(udiXAxisWrite50091) —ValveAdr _
W Limit value positive mm./min Bipalar accel. limit value m mm./s*
Limit walue negative mim./mmin Bipolar jerk limit value m mm.s3
RET
Bipolar limit value mim./min Standstill window m mim.‘mirn
ndiXkxisWriteS0091: UDINT: Binol koot vl
r¥AxisWriteS00091: REAL: ___hoarmrmi v L —
i i . T T T T e =
r¥EENisWriteS000581Aux: REAL: 8_0_0091 H_ Maxirmum motor SDE-‘Ed 7500 0000 pm I
Variables
Torgue/force limitation
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Task assignment
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ctrl - Task assignment

- For the example of the application, two tasks have been used, each one with a different behavior and also in the case of the MainTask depending on
whether we are in simulation mode or in simulation mode.
With the axes in EtherCat and therefore with the "'simulation’ mode deactivated
= (#J DataLayer_Realtime
= $J ethercat_master_instances_ethercatmaster (DatalayerUser)
= J IndraDrive_MPC20_FSoE
M3 x_Axis (SM_Drive_EtherCAT_SoE_Rexroth)

WL S e Simulation Off
W% Y _Axis (SM_Drive_EtherCAT_SoE_Rexroth) Online | Debug Tools Window Help
= [J IndraDrive_MPB20_FSoE_1 ©f Login Alt+F8
: H@P 2_xis (sM_Drive_EtherCAT_SoE Rexroth)  Selection of external event and Task_External_Event_07 (EtherCat Master) % Logout Ctrl+F8
& MainTask x| - Create Boot Application
Configuration Download
, Online Change
Priority ( 20..39 ): |30 | Task group | [EC-Tasks ~ .
fe=========7 B = Source Download to Connected Device
Type
II Il II | .
Il [ # External ~ | llexternal event] | TASK_EXTERNAL EVENT_07 v ||l Interval (e.g. t£200ms) ms Multiple Download...
- Reset Warm
] Enable Reset Cold
Time (e.g. t£200ms) [20 | ms v _Reset Origin_ _
— e Simulation |
= (& Task Configuration R E | H_ 1
B s [ — Compare proj&ct with ctrlX
= $£# MainTask (IEC-Tasks)
PLC_PRG - Securi 3
LB @ 85 gk Add Call % Remove Call [#f ChangeCall | & MovelUp & Move Down | = Open POU J il
5 VISU_TASK (EC-Tadks) Operating Mode 2
{ @ VisuEl Visu_Prg POU Comment P g
: R = S = @] pLC_PRG
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ctrl - Task assignment

If we are going to use the simulation mode we will have to modify the data of the Main Task so that it can activate the modules that are executed from it

= '& SoftMotion General Axis Pool (SoftMotion General Axis Pool)

""" &) X (S Drive Virtua) c Obviously, the virtual axes also work with

6} s e ) Obvlously, the virual axes Online | Debug Tools Window Help
..... 6) Z_Axis (SM_Drive_Virtual)

©f Login Alt+F8
& Logout Ctrl+F8
Create Boot Application
@ MainTask X v Download
Configuration Online Change
Source Download to Connected Device
Priority ( 20..39 ): |3D | Task group | IEC-Tasks ~ |
[ [T T S S S S S S S S S S S S S S S S S S S S S S S S === = Mu'tiplenownlnadl"
I Type —H I "
H_ |@ Cyclic V‘ " Ilﬂtel‘val (e.g. t#200ms) |—| ms " Reset Warm
______________________________________________________ Reset Cold
Watchdog ===t Odaip
[V]Enable " Simulation::
Time (e.g. t#200ms) |2t' | ms __jj_ “Compare |_:|rcuect with ctrlx
Sensitivity 1 | Security X
— - Operating Mode 4
= [ﬂ Task Conﬁgwaum
4 +5= H ;
= & MainTask (IEC-Tasks) dk Add Call 3 Remove Call (& ChangeCall | + MoveUp & Move Down - Open POU J Simulation On
@ PLC_PRG POU Comment
= @ VISU_TASK (IEC-Tasks) PLC_PRG
@ VisuElems. Visu_Prg
RN s s
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ctrl - Task assignment

The visualization task is used in both cases cyclically and the **call** time can be modified depending on the speed of execution that we want to visualize.

& VISU_TASK X v
Configuration

Priority { 20..39 ): |39 Task group | IEC-Tasks V‘

Time (e.g. t#£200ms) ms

f Sensitivity

#k Add Call X Remove Call (& Change Call | & MoveUp & MoveDown |~ OpenPOU J

POU Comment
VisuElems. Visu_Prg
Task Configuration
& MainTask (IEC-Tasks)
&) PLC_PRG
= @ VISU_TASK (IEC-Tasks
@ VisuElems. Visu_Prg

! @ Q The cycle value must be adjusted for a

correct visualization of the system

Ak .
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ctrl - Task assignment

Details of the priorities and the operation of the team's tasks are available in the ctrIX Core manual.
Table 1: Task priorities

Real-time priorities

Priority Note e Priorities 0 -9
0 Highest real-time priority - This priority range is reserved for system tasks. No tasks can be created
in thi .
10 ctrIX scheduler [n s range
: . e Priorities 10
11-19 High-priority system tasks - This priority is only intended for the ctrlX scheduler. No further task can
20-39 ctrIXAutomation task, PLC tasks... be created on this priority.

e Priorities 11 — 19
- These priorities are intended for high-priority system tasks.

99 Lowest real-time priority - Ta.sks should only be created in exce.p.tional cases. Tasks within this pri-
ority range can affect the system stability negatively.

100 Highest non-real-time priority

e Priorities 20 - 39

. S - These priorities are intended for tasks with high requirements on the
139 Lowest non-real-time priority real-time capability with regard to temporal equidistance or interruptions
for example. Examples are field bus drivers, Motion computations or the
use of inputs and outputs.

X - Tasks with priorities in this range can only be interrupted or omitted by
high-priority system tasks. However, the runtime of these system tasks is
Add callable to plcEvent07 low and does not interrupt these tasks for a longer period.

o ndex e Priorities 40 - 99
i - In this field, system tasks with the most different tasks are executed.

[ . [ - Tasks with priorities in this range can be interrupted or omitted by
|| persist nvram I
system tasks.I

' motion Il . ey
I Non-real-time priorities
H fieldbuses-ethercat-master—instan...H e Priorities 100 - 139
I I - These priorities are intended for tasks without real-time priorities.
Il plc-external-event I . . . . . L
||_—_===========h_—m_$==|| cancel - These tasks are processed if no task is running with a real-time priority.
- These tasks can be omitted or interrupted at any time.

- A equidistant processing cannot be ensured.
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Thanks for your attention
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