Application Note

FESTO

How to connect CMMT to a BECKHOFF
IPC in TwinCAT V3 NC

Step by step description of how to start a project in TwincAT V3 CMMT
and what needs to be done to integrate CMMT into the NC TwinCAT V3
element

100201



L 1 (=R How to connect CMMT to a BECKHOFF IPC in TwinCAT V3 NC

VBISTON wertreeiiieeeiiriteeeeeeeeeitteeeeeeeeessssareeeeseeessssssaeeseesesssssssssessssesssssssseesessessssssssesesssnssssssssesessesssssssseseessenssssssnnns 1.10
D Lo Yol U 14 1=] ¢ 1 1o TSRS 100201
(0T g1 =1 1= 1 AP en
AAULNOT eiiiitiieee et eeertrree e e e eeeesrtteseeeeesessssssaseeeeesesssssaseessesssssssssseeesessssssssaseeesssessssssssesesessssssssssesessnnnnnes Festo
I L A=Y= V7Y KRSt 18.10.2022

Copyright Notice

This documentation is the intellectual property of Festo SE & Co. KG, which also has the exclusive copyright. Any
modification of the content, duplication or reprinting of this documentation as well as distribution to third par-
ties can only be made with the express consent of Festo SE & Co. KG.

Festo SE & Co KG reserves the right to make modifications to this document in whole or in part. All brand and
product names are trademarks or registered trademarks of their respective owners.

Legal Notice
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Festo SE & Co. KG does not accept any liability for damages arising from the use of any incorrect or incomplete
information contained in this documentation or any information missing therefrom.

Defects resulting from the improper handling of devices and modules are excluded from the warranty.

The data and information specified in this document should not be used for the implementation of safety func-
tions relating to the protection of personnel and machinery.

No liability is accepted for claims for damages arising from a failure or functional defect. In other respects, the
regulations with regard to liability from the terms and conditions of delivery, payment and use of software of
Festo SE & Co. KG, which can be found at www.festo.com and can be supplied on request, shall apply.

All data contained in this document do not represent guaranteed specifications, particularly with regard to func-
tionality, condition or quality, in the legal sense.

The information in this document serves only as basic information for the implementation of a specific, hypo-
thetical application and is in no way intended as a substitute for the operating instructions of the respective
manufacturers and the design and testing of the respective application by the user.

The operating instructions for Festo products can be found at www.festo.com/sp.

Users of this document (application note) must verify that all functions described here also work correctly in the
application. By reading this document and adhering to the specifications contained therein, users are also solely
responsible for their own application.
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Components/Software used

1 Components/Software used

Type/Name Version Software/Firmware Date of manufacture

CMMT-AS-C4-3A-EC-S1

CMMT Plug In 1.0.1.10

Festo Automation Suite 1.0.3.6

TwinCAT V3 Version 12.0.21005.1 REL
TwinCAT V3 - IPC Build 4022.22

Table 1.1: 1  Components/Software used

Information

This AppNote describes the procedure with the CMMT-AS motor controller. The CMMT-AS servo
drive controller and CMMT-ST servo drive controller for extra-low voltage are based on the same
software platform. Therefore, the described settings can also be used as a reference for its parame-
terization. It is hereby expressly pointed out, that this has not been explicitly tested and therefore
the function cannot be guaranteed!
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Starting with TwinCAT V3

2 Starting with TwinCAT V3

Start and name a new TwinCAT Project

New Project 7
b Recent [.NET Framework 45 ] Sort by: [Default -] st fi= Search Installed Templates (Ctri+E) P~
4 Installed .
a TWinCAT XAE Project (XML format) TWinCAT Projects Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager
© Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples
b Online
Click here to go online and find templates
Name: [cMMT_NC_TEST]
Location: [ea bgz\Dos Studio 2013\Projects
Solution name: CMMT_NC_TEST Creat®igectory for solution

Make a connection to the IPC (Industrial PC) by double clicking on SYSTEM -> Choose Target... -> Search (Ethernet).

9 Note

Make sure that the laptop and the IPC are within the same network through the IP settings.

Solution Explorer

G e-a £ = Ganeral  Settings
Search Solution Explorer (Ctrl+ i) P~
fa] Solution ' CMMT_NC_TEST' (1 project) ] ToCHT Systm Manoger | Choose Targel
4 ] CMMT_NC_TEST 24 T
a (@l svsTEM
(¥ License Version
b @ Real-Time Enginesring  v3.1 (Build 4022 22)
B Tasks Target 3.1 (Build 4022.22) Local  v3.1(Buld 402222)
Sf= Routes
5" Type System Project v3.1(Buld 402222) [ Pin Version
[E] T<COM Objects
[
::ET\ON Copyright BECKHOFF ® 1996-2018
o sy it/ beckhoff com
[ C++
3 Vo
Choose Target System x
| kK |
Cancel
Search [Ethernet)...
Search [Fieldbuz]...
[]5et az Default
. . Y
Connection Timeout (=] 5 -
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Starting with TwinCAT V3

Execute a Broadcast Search and select the Laptop Ethernet Adapter where the IPC is connected to narrow down
the search.

Enter Host Mame / IF: Refresh Status I Broadcast Search I
i
Hast Marme Connected  Address AMS Metld TwinCAT EISIrsion Comment
Select Adapter(s)

ninCAT-Intel PCI Ethernet Adaoter (Gioabit) 10.101.65.124 255,255.254.0
/| ASIX AXS3172 USB 3.0 to Gigabit Ethernet Adapter  192,168.0.77 255,255.0.0
VirtualBox Host-Only Ethernet Adapter 192, 168.56.1 255.255.255.0

Route

Amzhe Cancel
Transpart THpe: [TCPFP T '

(®) Static (®) Static
Address Info: | | () Temparary () Temporary

® Host Mame (O IP Address

Connection Timeout []: ] =
Max Fragment Size (kByte): |0 = Add Foute Claze

9 Note

If the IPC doesn’t appear with the broadcast search, and the network settings have been forgotten, a
monitor can be connected to it with the DVI connector, as well as a mouse and keyboard through
USB. Running in the IPC is a Windows operating system will be visible in the monitor and the network
settings of the IPC can be changed accordingly.

Ethernet and
USB connection

DVI connection

Optional interfaces —

e.g.RS232, =
PROFIBUS, =
CANopen §
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Starting with TwinCAT V3

Click on the IPC, change the Address Info to IP Address -> Add Route.

The default Password for any IPC is by default 1.

B Add Route Dialog .
Enter Host Name £ |F: l:l Refresh Status Broadcast Search
Host Mame Conmected  Address AMS Netld TwinCAT 05 Yersion Comment
ID<-2A5?EE 192.168.0.17 5.4287.206.1.1 3.1.4020 Windows 7
L4 >
Fioute Hame [Targe Cx-2A57CE Fioute Hame [Remote]: CODER4375
AmzMetld: 5428720611 Target Route Remate Route
Tranzport Type: TCP_IP w O Prokect O None
(®) Static (®) Static

Address Info: 192168.017 O Temporany O Temporary
() Host Mame I (®) IP Address I

Connection Timeout [s): 5

-

Max Fragment Size [kByte). [0 = Add Route Cloze

Legeon Information

%:S Enter a user name and password tifat is valid for the
E remote system.

User name: | Administrator |

. |
Encrypt Password (TwinCAT 3 only)

Conce

To confirm a successful connection, an “X” will appear under the Connected column

8 Add Route Dialog *
Enter Host Name £ |P: l:l Refresh Status Broadcast Search
Host Mame Connected | Address AMS Metld TwinCAT 05 Wersion Comment
C-2AB7CE bl 192.168.017 5428720611 3.1.4020 Windaws 7
£ >
Route Mame [Target): C-2057CE Foute Mame [Remate): CDEE4375
Amsh et d: 5.42.87.206.11 Target Routs Remote Route
Tranzport Type: TCP_IP ~ Q Prajeet * (e
(®) Static (®) Static
Address Info: 152168.017 O Temporary © Temporary
(O Host Mame  (®) P Address
Connection Timeout [s): ] =
Max Fragment Size [kByte) [0 = Add Route Close
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Starting with TwinCAT V3

Close the Add Route Dialog window, select the IPC and click OK

Choose Target System >

=-F <Local>  [192168.56.1.1.1] | oK |
o[ CH1E2858 1921621.214.1.1)
ol & | 324570 (542872061 1] Cancel

Search [Ethernet]...

Search [Fieldbuz)...

[15et as Default

Connection Timeout [z): ] =

4
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Install the CMMT ESI File

3

Install the CMMT ESI File

Download the EtherCAT ESl file from the support portal for CMMT.

»Install“ it in TwinCAT V3 by copying the file into the following folder

C:\TwinCAT\3.1\Config\lo\EtherCAT

9 Note

This procedure is recommended before TwinCAT has been started, If TwinCAT is already running, the
Device Repository can be refreshed/updated by clicking on TwinCAT -> EtherCAT Devices -> Reload

Device Descriptions.

TWINCAT | TWINSAFE PLC TOOLS SCOPE  WINDOW  HELP

oY B

& @

E & "

Activate Configuration

Restart TwinCAT System

Restart TwinCAT (Config Mode)
Reload Devices

Scan
Toggle Free Run State
Show Online Data
Show Sub [tems

Security Management...

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices..,

File Handling
Selected tem
EtherCAT Devices
Target Browser
Filter Designer

About TwinCAT

~| | TwinCAT RT (x64) -] 2

Choose Target....

» bcal v3.1 (Build 4022 22)

ersion
4
L3
& Update Device Descriptions (via ETG Website)...
[ Reload Device Descriptions
] Manage User Defined Whitelist...

Manage User Defined Blacklist...
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Scanning the EtherCAT Network

4 Scanning the EtherCAT Network

Once chapters 1 & 2 have been done, go to I/0, right click on Devices and execute a SCAN.

Solution Explorer
@ o-a| s =

Search Solution Explorer (Ctrl+)

Mumber Devic

m Solution "CMMT_MC_TEST' (1 project)
4 gl CMMT_NC_TEST
4 | SYSTEM
4 License
b @ Real-Time
% Tasks
sf= Routes
¥= Type System
[E8] TeCOM Objects
MQOTION
PLC
SAFETY

E Cr+

4 /0

& Mappings| ‘O Add New Item... Ins
‘0 Add Existing Item... Shift+Alt+ A
Export EAP Config File
Paste Ctrl+V
Paste with Links

From the available interfaces, select the EtherCAT one and click on OK

5 new /0 devices found *

tutomation Pratocol]  [Local Area Connection 2 [TwinCaT ntel |

Cancel
|:| Device 4 [EtherCAT Autamation Pratocol]  [Local Area Connection [TwinCAT -ntel F'[
[JDevice B [COM Portl  [Bus 0510t 126 IART O (02008 1A000]]
Select Al
Unzelect Al

Select Yes on Scan for Boxes.

Microsoft Visual Studio

o Scan for boxes
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Scanning the EtherCAT Network

If CMMT is successfully detected, select to Append linked axis to: NC — Configuration -> OK

EtherCAT drive(s) added *

Append linked axiz to; (®) ML - Configuration ‘

() CMC - Configuration
Cancel

9 Note

Free Run can be activated to test communication between BECKHOFF IPC and CMMT.

After a successful SCAN of the network, CMMT should appear under the 1/0’S EtherCAT Master and Axis 1 under

the MOTION -> NC Task.

Kl'_-| Selution "CMMT_NC_TEST' (1 project)
4 il CMMT_NC_TEST
4 | SYSTEM
[ License
b @ Real-Time
B Tasks
stz Routes
212 Type System
TcCOM Objects
4 MOTION
4 [[2] NC-Task 1 SAF
[Z1 NC-Task 15VB
+8 |mage
[ Tables
Objects

4 T fues
b B Axis 1

4 [Fo
4 I Devices
*8 Image
+8 Image-Info
b2 SyncUnits
3 Inputs
b [ Outputs
I & InfoData

b8 Term 1 (EK1200
B 15 Drive 3 (CMMT-AS)
4 ﬁJ Wappings

) NC-Task 1 SAF - Device 2 (EtherCAT) 1

Click on the scanned CMMT Driver and enable DC for synchronization.

Selution Explorer CMMT_MC_TEST & X

@ o-d| & =
Search Sclution Explorer (Ctrl+ Q) P~
n'__| Solution 'CMMT_NC_TEST' (1 project)
4 ] CMMT_NC_TEST
t§ (4 SYSTEM

b MOTION

SAFETY
m C++
4 o]
4 “é Devices
4 == Device 2 (EtherCAT)
"5 Image

General EtherCAT DC Process Data  Statup CoE-Online  Diag History  Online

Operation Modg DC for synchronization w

Advanced Settings...

"5 Image-Info

2 SyncUnits
Inputs

B Outputs

& InfoData

| Term 1 (EK1200)

8] Drive 3 (CMMT-AS)

N v v v v
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5 PLC Project setup

5.1 Adding the PLC Project
Right click on PLC and select Add New Item...

e TR B D ey i SR T

4 ol CMMT_NC_TEST

bl SYSTEM
P MOTION

& ;AF ‘O Add New ltem... Ins

E C++ | O Add Existing ltem... Shift+Alt+A
4 1V Paste Crl+V

“ :E [ie"' Paste with Links

4 ﬁﬁ Ma Hide PLC Cenfiguration

@ MC-Task 1 5AF - Device 2 (EtherCAT) 1
@) MNC-Task 1 5AF - Device 2 (EtherCAT) Info

Choose the Standard PLC Project and select Add

PLC Project setup

Add New ltem - CMMT_NC_TEST ? x
4 Installed Sort by: |Defau|t - = i= Search Installed Templates (Ctrl+E) P -
Ple Templates Plc Templates Type: Plc Templates
Creates a new TwinCAT PLC project
Plc Templates centaining a task and a pregram.
Click here to go online and find templates.
MName: CMMT_MC
Location: Ch\WUsers\gbgz\Documents\Visual Studio 2073
| Add || Cancal
5.2 Adding PLC 1/0 Variables

Add a Global Variable List (GVL) and declare 1 USINT Output with initial value 8 and 1 USINT Input.

4 [ pLC
4 [ CMMT_MC
4 E] CMMT_MC Project
b [ External Types

[+ [-5] References

[ DUTs

4 [ POUs Add » @
] MAIN Export to ZIP H
[ VISUs alg

b H|,—_¥] PlcTask ( Import from ZIP
o CMMT_MC @ Import PLCopenXML... [~}
SAFETY 3{. Cut Ctrl+X E‘
e Ol Copy Ctrl+C &
4 170
rl ﬁé Devices X Delete Del "_
b == Device (Eth ¥ Rename
4 @ Mappings K  Properties Alt+Enter H,
.’3 MC-Task 1 Sn:rr—mmmcrnrv—l_-——

POU...

POU for implicit checks...
DUT...

Global Variable List...
Referenced Task...
Visualization...
Visualization Manager...
GlobalTextList...

Recipe Manager...

Image Pool...
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PLC Project setup

I usiModes0flperationDisplay AT %I* USINT:
@ uziModes0fOperation AT %Q* :USINT := &;

END VAH

L I

9 Note

Modes of Operation 8 means that the Axis will be in “Cyclic Synchronous Position” Mode. In this
mode, the CMMT doesn’t control the movement to the Target Position by himself. The IPC’s NC ele-
ment is responsible for defining and controlling the trajectory. This is done by sending the in-be-
tween positions of the Target Position to the CMMT.

Build the PLC Project.

ML W I LR

T | BUILD | DEBUG  TWINCAT  TWINSAFE PLC  TOOLES
H |i| Build Solution Ctrl+Shift+B
Rebuild Solution

Clean Solution

3y Build CMMT_MC l
Rebuild CMMT_MC
Clean Selection

' DpE
(T Batch Build...

Configuration Manager...

Check all objects [CMMT_MC]
| |

If the compilation has been done without any error, the variables should be visible at the very bottom of the PLC
Project within the PLC Task Inputs/Outputs.
4 PLC
p CMMT_MC
4 =] CMMT_MC Project
B [ External Types
IF 5] References
[ DUTs
[ GVLs
5B GVL
| = POUs
5] MAIN (PRG)
[ VISUs
2[5 CMMT_MC.tmc
[ H’li-' PlcTask (PlcTask)
4 UF CMMT_MC Instance
4 PlcTask Inputs
#1 GVLI_usiMedesOfOperationDisplay
4 [ PlcTask Qutputs
- GVL.C usifModesOfOperation

[

[

A CAFFETV
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PLC Project setup

Link the created variables to the Modes of Operation Display Input and Modes of Operation Output of the
CMMT.

|3 SAFETY
E C++

/0

L Devices

4 == Device 2 (EtherCAT)
8 image

8 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
§ Term 3 (EK1200)
4 [y Drive 5 (CMMT-AS)
4 Inputs

Statusword

a4 Modes of operation display

& Position actual value Change Link...

3 Velocity actual value X Clear Link(s)

& Torque actual value Goto Link Variable
4 [ Outputs

W Controlword Take Mame Over from linked Vanable

Iﬁv Meodes of operation I Display Mode 4
arget position Move Address...

B+ Profile velocity

%+ Target velacity +3  Online Write...

I+ Target torque *3  Online Force...

- Velocity offset

Release Force
- Torque offset p [EE—
b WcState ! to Watc

I & InfoData Remove from Watch
4 2% Mappinas —_

B Attach Variable Modes of operation display (Input) *
Search: | se | Show Yariables
(®) Unused
 MOTION () Used and unused
CHMT ML [J Exclude dizabled
-5} CMMT_MC Instance Exclude other Devices
-] (RN Exclude zame Image
B [®] Show Todlkips
[J 5o by Address
[ Show ariable Groups

Show Variable Types
[ tatching Type
tdatching Size
[CJ &0 Types

Aray Mode
Offsetz

[] Continuous
Show Dialog

< > Canhcel
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PLC Project setup

B " Attach Variable Modes of operation (Output) X

Search: | w | Showariables

(®) Unuzed

() Used and unused

[ Exclude disabled
Exclude other Devices
Exclude same Image
(] Show Tooltips

[ 5ot by Address

[ Shaw v ariable Groups

ChAMT_MC Instance
' G0 uzit odes0f0peration

Show Wariable Types
[ tatching Type
tatching Size
&0 Types

Array Mode
Offzets
[ Continuous
[ ] Showe Dialog

gole Mame / Comment

b and over

00

< > Caticel

9 Note

If the variables are not visible in the Variable List, it could be that the PLC project compilation has not
been done or there is an error on the PLC program.

5.3 Adding the PLC Open Library
Go to PLC -> References (Double Click) -> Add Library -» Tc2_MC2

Here are the PLC Open FBs

Library Manager 8 = < el MAIN CMMT_NC_TEST
% Add library > Delete library | 75 Details | 5] Placeholders mLibrary repository

Selution Explorer

@ o-a| &=

Search Solution Explorer (Ctrl+0) MName Namespace Effective version
] Selution 'CMMT_NC_TEST' {1 project) Tc2 Ftandard = Tc2_Standard, * (Beckhoff Automation GmbH) Tc2_Standard 3.3.2.0
4 Iha CMMT_NC_TEST * Tc2 Bystem = Tc2_System, * (Beckhoff Automation GmbH) Tc2_System 3.4.19.0
3 &j SYSTEM + Tc3{|odule =Tc3_Module, * {Beddhoff Automation GmbH) Tc3_Module 3.3.18.0
b MOTION
Fl PLC
4 [0 CcMMT_MC
4 [l CMMT_MC Project Add Rbrary X

P [ External Typeg

4 _; References TC2_MC2
3 E:z;j::d Match Library
<30 Te3_Medule Tc2_MC2

3 DUTs +32 Te2_MC2_Ca ing

4 [ GVLs Tc2_MC2_Drive
b oL Tc2_MC2_FlyingSa

4 [ POUs a8 Ted_MC2_XFC
E] MAIN (PRG)

3 VISUs

28 CMMT_MC.tme
3 E] PlcTask (PlcTask)
4 07} CMMT_MC Instance
4 PlcTask Inputs
! GVL.|_usiModesOfOperationDisplay
4 [ PlcTask Outputs
- GVL.O_usiModesOfOperation
(4 SAFETY
[ c++
b 110

Advanced. ..
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PLC Project setup

=) Te2 Mc2, 3.3.23.0 (BeckhofF Automation GmbH)
= [EI Data types
+-12) Global Variables
=2 raus
+-2) Administrative
=-[2) Motion
-2 Gearing
22 Homing
+-{2) Manual Motion
-2 Phasing
-2 Point To Point Motion
-2 Superposition
== o | [Internal]
* [E[I Version

Create in the GVL a variable of Type AXIS_REF, which will be linked to the NC Axis element.
- bl e N e = ——— |

1

3 I usiModesOflperationDisplay AT %I+ USINT;

4 {Q usiModes0f0peration AT F0* USINHT := o;
5 Eﬂﬂ_ﬁxisl_REf : BXIS_REF; |

& END VAR

Build/Compile the PLC project without errors

Solution Explorer
@ o-d| & =
Search Solution Explorer (Ctrl+) P -

m'__| Solution "CMMT_MC_TEST' (1 project)
4 ol CMMT_NC_TEST
b @l SYSTEM
4 [z MOTION
4 [&] NC-Task 1 SAF
[B1 NC-Task 1 5VE

“B |mage
[7] Tables
[EH] Objects
4 S Axes
[ Enc
b=l Drive
T, Ctrl
[ Inputs
[ Outputs
b PLC
SAFETY
E C++
b o]
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MOTION NC Axis configuration

6 MOTION NC Axis configuration

Open the Axis 1 encoder settings by opening the following path:

MOTION -» NC Task -1 1 SVB -» Axes -» Axes 1 -» Enc

Modify the Scaling Factor Numerator according to the Fieldbus Settings in the CMMT.

107% = 0.000001

Solution Explorer
@ o-d| s =
Search Solution Explorer (Ctrl+ )

Iﬂ'j Selution 'CMMT_NC_TEST' (1 project)
4 gl CMMT_NC_TEST
4 | SYSTEM
' License
b @ Real-Time
4 EJ Tasks
[ PlcTask
== Routes
¥[= Type System
[&] TcCOM Objects
Fl MOTION
4 MC-Task 1 SAF
[Z1 NC-Task 1 5VB
8 image
[ Tables
[&] Objects
4 Sy Axes
4 B Axis 1
b %, Enc
b 2] Drive
T, Ctrl
3 Inputs
I+ [ Outputs

Seite 18 von 21

General

NC-Encoder

Invert Enceder Counting Direction
Scaling Factor Numerator

Scaling Factor Denominator (default: 1.0)
Position Bias

Modulo Factor (e.g. 360.0%)

Tolerance Window for Modulo Start
Encoder Mask (maximum encoder value)
Encoder Sub Mask (absolute range maximum value)
Reference System

= Limit Switches:

Soft Position Limit Minimum Monitering
Minimurn Position
Soft Position Limit Maximum Maonitoring
Maxirmum Paosition
+ Filter:
+ Homing:
+ Other Settings:

AUTOMATION SUITE
= New Project* ‘ Q 0 o] *
PARAMETERISATION DIAGNOSIS CONTROL lb
Axis1
I CMMT-A5-C4-3A-EC-51 . .
O path 1921681200 Sonnect
Parameter pages ‘ < Fieldbus
Drive configuration
Device settings
Factor group
I Fieldbus
Digital /0 Current user unit Rev [rev, rpm, ...] (3]
Analogue I/0
Position ;| -6 |
Encoderinterface
Speed R
v s pee J 3 ‘
Maotaor Acceleration ,‘ -3 ‘
Gears Jerk }‘ -3 ‘
Axis

FALSE
0.000001
1.0

0.0

360.0

0.0
OxFFFFFFFF
OxDOOFFFFF
'INCREMEMTAL' LI

=
=

FALSE
0.0
FALSE
0.0
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The Axis settings, CMMT, Motor and Actuator, must also be checked for compatibility between the Festo Automa-

tion Suite Settings and the NC Axis settings.

MOTION NC Axis configuration

For example: Velocity, Acceleration, Quick stop ramp, maximum velocity, etc.

These settings are located under the MOTION -> NC -> Axes -> Axis 1 -> Parameters

Solution Explorer
@ e-as=
Search Solution Explorer (Ctrl+0)

4 gl cMMT_NC_TEST

:p- Axes

4 il Axis 1
#, Enc
| Drive
s Crrl

b %l Drive
s Ctrl

b Inputs

bl Outputs

CMMT_NC_TEST = > [glelelda iz

Manual Motion and Homing:
Fast Axis Stop:

Limit Switches:

Monitoring:

Setpoint Generator:

NCI Parameter:

Other Settings:

Offline Value ‘Online Value Ty.. |Unit

b ‘ SYSTEM kimum Dynamics:
4 |z MoTION Reference Velocity 22000 F o mm/s
4 | NC-Task 1 5AF Maximum Velocity 2000.0 Fooomm/s
NC-Task 1 VB
?; s Maximum Acceleration 15000.0 F mm/s2
Y Image
] Tables Maximum Deceleration 15000.0 F mm/s2
8] ovjects Default Dynamics:

Double click on Axis one and link the AXIS_REF object by following this path:

Axis 1 -» Settings -> Link To PLC... -> <Select FML_REF variable> -» OK

Solution Explorer

* o x

Library Manager f

GVL

MAIN CMMT_MNC_TEST & X

© 15:&| - E_—"| - Settings  Parameter Dymamics Online  Functions Coupling Compensation
Search Selution Explorer (Ctrl+ ) P~
To /0. | [Drive 5 CMMT-AS) |
%] Solution 'CMMT_NC_TEST' (1 project)
4 ] CMMT_NC_TEST |Link To PLC... ] | |
b [ SYSTEM
4 MOTI Fuis Type: |C&Nopen DS@02./Profile MDP 742 (e.g. EtherCAT CoE Drive) V|
4 NCfask 1 SAF P
[E WC-Task 15vB ) =
+l B Select Axis PLC Referenfle ('Axis 17 x
S lpage
] TRbles
li‘ jects GYL.CMMT_Axis1_Pef [CMMT_MC Instance)
=y 2
4 B Axis
b %, Enc
b 2l Drive © U
Ty, Ctrl Qal
4 Inputs
b Bl Outputs
b PLC
SAFETY
E Cs
3 o]
General Settings  Parameter Dynamics Online  Functions Coupling Compensation
Link To 1/0... | |Drive 5 (CMMT-AS)
|IJnl-: Ta PLC... | GVLCMMT _Ads1_Ref (CMMT_MC Instance)
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MOTION NC Axis configuration

Click on Activate Configuration to download the scanned network + Settings to the IPC.

H B2 & @5, coeasice
Solution Explorer CMMT NC TEST & X
fh | o - | S = Microsoft Visual Studio "

Search Solution Explorer (Ctrl+ )

] Solution 'CMMT_NC_TEST' (1 project)
4 gf] CMMT_NC_TEST
b SYSTEM
b MOTION
PLC
7 SAFETY
C++
4 [s]
T -

| Build 4022.22 (Loaded) =/ <

= Activate Configuration
. {Old Configurations will be overwritten!)

Cancel

Copyright BECKHOFF © 1996-2018
hittp:./Swww beckhoff.com

9 Note

If the IPC is missing some licenses required for the NC application, a window will pop up, mentioning
that the licenses are missing. For testing purposes, TwinCAT V3 allows to generate Trial Licenses,
which will expire after a certain period. The license can be bought from BECKHOFF at any time once
the tests have been successful.

Microsoft Visual Studio *

o Some required runtime licenses missing. Generate trial licenses

ez Mo Cancel

License codes can be viewed at the SYSTEM -» License -» Online Licenses Tab.

Solution Explorer R Il CMMT_NC TEST + X
@ o-a| &=

Online Licenses

Order Information (Runtime)  Manage Licenses  Project Liccmse

Search Solution Explorer (Ctrl+i) P~
137 Solution 'CMMT_NC_TEST' (1 project) s netances [Precform Type | Status ‘
4 ol CMMTNC_TEST TC3 NC PTP Axis | 10 instances (0 in use) | Runtime expires on Oct 3, 2018 (trial license)
4 [l svsTEM TC3 ADS cpulicense Runtime expires on Oct 3, 2018 (trial license)
T30 cpu license Runtime expires on Oct 3, 2012 (trial license)
4 i::l'('sﬂ"‘s TCIPLC cpulicense Runtime expires on Oct 3, 2018 (trial license)
TC3INCPTP cpu license Runtime expires on Oct 3, 2018 (trial license)

=f= Routes
25 Type System
[ TcCOM Objects

After the configuration has been done, click on the RUN Mode symbol to bring the IPC into Run Mode.

W CMMT_MNC_TEST - Microsoft Visual Studio
FILE EDIT WIEW PROJECT BUILD DEBUG  TWINCAT  TWINSAFE PLC  TOOLS  SCO

- |‘fﬁv*'|':|v“ d‘| | - - | B Attach.. -
| Build 4022.22 (Loaded) ~| = ° | @ | | cx-2a57CE

Solution Explorer CMMT_MC _TEST + X

@ o-a| s =

‘ Order Infarmation (Runtime)  Manage Licenses

9 Note

HW changes or Network changes must be done with the system in Configuration mode, which is trig-
gered by clicking on the Blue Icon. Once configurations have been done, the PLC code can only be
downloaded once the IPCis in RUN Mode.
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7 PLC Programming

PLC Programming

Now the that the complete configuration has been done, the PLC Open Function Blocks for Softmotion can be

integrated as done in CODESYS.

They must be linked to the AXIS_REF element that we have created for the Axis.

CMMT_Power

e

MC_Power

Locis

GVLCMNT_Axis1_Ref

xStartMoving

Enzble
Enzble_Positive
Enzble_Negative
Override
BufferMode
Options

CMMT_Home 7

e

CMMT_Power Status

0 —{Pesition Active]
MC_Direct —HomingMode CommandAborted
—BufferMode Error|
—{Options ErrorlD
—bCalibrationCam
i
CMMT_MoveAbsolute eyl
MC_MoveAbsolute —
s Done—
| R_TRIG_0.Q OR CMMT_MoveAbsolute_2 Done —{Execute Busy—
10 —Pesition Active—
10 —Velocity CommandAborted —
—Acceleration Errar—
—Deceleration ErrorlD—
—lerk
—BufferMode
—{Options
CMMT_Movelbsolute_2 =
MC_MoveAbsolute =
Alocis Dane —
| CMMT_MoveAbsolute Done —Execute Busy—
0 —Position Active—
10 —Velocity CommandAborted -
—Acceleration Error—
—Deceleration ErrorlD—
—erk
—BufferMode
—Options
—

MC_Home — R_TRIG_0
Poxis Done| _
Execute Busy|- Q
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