APPLICATIONNOTE 169 2 FAULHABER

TwinCAT 3 NC Axes and FAULHABER MC V3.0
EtherCAT

Summary

This application note describes the necessary steps to control a FAULHABER MC V 3.0 ET ver-
sion using a TwinCat based PLC. The MC is connected via its EtherCAT port to the PLC.

Applies To

MC 5005 S ET, MC 5010 S ET, MC 5004 P ET and
MCS ET

Licensing

EtherCAT is a registered trademark and patented technology, licensed by Beckhoff Automation
GmbH, Germany.

Related FAULHABER Documents

Document Description

Motion Manager 6 Instruction Manual for FAULHABER Motion Manager PC software

Quick start description  Description of the first steps for commissioning and operation of
FAULHABER Motion Controllers

Drive functions Description the operating modes and functions of the drive

Com Manual EtherCAT Description of the EtherCAT services implemented in a FAULHABER
MotionController

Description

This example shows the necessary steps for the implementation of a Faulhaber
MC3 ET controller using a Beckhoff TwinCat3 environment.

Therefore the application note is divided into two parts.

1. Implementation of Faulhaber MC3.0 ET into TwinCat 3
2. Configuring Motion Controller as NC axis

The general implementation of the MC is independent of configuration as a NC ax-
is.
=> It is possible to run the MC without a NC kernel on top
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Implementation of Faulhaber MC3.0 ET into TwinCat 3

Screenshot

Description

Freigeben Ansicht
| « - 4 « Motion Ma... » ESI
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A [ Name
*
ES| Info

o TN

Freigeben Ansicht 0:
v @ “ v « lo » EtherCAT v B Ether
* [ Mame - fe
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Beckhoff FCooo

Faulhaber_MC35004_012104_09
| Faulhaber_MC5004_012601_06
| Faulhaber_MC5004 012601 07
I Faulhaber_MC5004_012601_08
| Faulhaber_MC5004_012601_09
| Faulhaber_MC5005_013601_06

Faulhaber_MC5005_012601_07

Faulhaber_MC5005_013601_08

Faulhaber_MC5005_013601_09
- | Faulhaber_MC5010_010601_06
Faulhaber_ MC5010_010601_07

=

Beckhoff ILoooc B110
Faulhaber_MC3004_012104_09
Faulhzber_MC5004_012601_06
Faulhaber MC5004 01260107
Faulhaber_MC5004_012601_08
Faulhaber_MC3004_012601_09
Faulhzber_MC5005_013601_06
Faulhzber MC5005_013601 07
Faulhaber_MC5005_013601_08
Faulhaber_MC5005_013601_09
Faulhaber_MC5010_010601_06

- Ensure that the latest Motion
Manager version is installed

- Import all .xml files from the
Motion Manager to the TwinCat
file system

- Start TwinCat engineering envi-
ronment

Link to MoMan .xml Files:
C:\ProgramFiles(x86)\Faulhaber\

: Faulhaber_MC5010_010601_08 3 Faulhaber MC3010_010601_07 -
Faulhaber_MC5010_010601_0% Faulhaber_MC5010_010601_08 MOtlon Manager 6\ESI
| Faulhaber_MCS_D11601_06 Faulhaber_MC5010_010601_09
Faulhaber_MC5_011601_07 Faulhaber MC5_011607_06
Foulhaber_CS_D11601_08 Fallhiahe? MCS 011601107 Link to TwinCat file System:
Faulhaber_MCS_011601_09 Faulhaber MC5_011607_08 . .
| Faulhaber_Module_$yn Faulhaber MCS.011501.09 C:\TwinCAT\3.1\Config\lo\EtherCAT
| L 3 . Faulhaber_Module_Sync R v
19 Elemente =l | 95Elemente ; | . . .

- " | This step is only necessary, if there
was an update of the .xml files and
for the first implementation of the
Faulhaber components into TwinCat.

2 ' - Create a new TwinCat solution
b Recont NET Frarmework 4 = Sort by: [ Detauit 2
it TwinCAT Projects
Narme: TwinCAT Project1
Location: \papa\Deskiop\App Note Ubersetzungen), - I_gr_y_e____l
Sokation name T il [+ Croate directony for solation
Lo Cancel |
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Solution Explorer

@S o-F| & -

General Sottings Data Types Interfaces  Funclions

ad

TWinGAT System Manager
Va1 (Buid 4143)

27 Solution TwinCAT Projecti’ (1 project)
4 ol TwinCAT Projectt
1 « dsvsiem
¥ License
@ Feal-Timy
% Tasks
2 Routes
TeCoM ¢
[ momon
H ric
2 SAFETY
B+
» @Ewvo

Varsion
20.39)

20.39) Local
B <Local> (10.231821.1)

@ CX-2DADE  [54564.751.0)

oK
2029) || P varsion
Cancel

B-2016
3 Saarch (Etherr)

B Add Route Dialog

Enfor Host Hame | P

Rfrosh Status 4 Broadcast Search

Comenant

Flouts Hame (Target) Czi050a Routs Name (Remata) PC2300
amshelc Katihl Targot Routy Ramote Fouts
Transport Type: TCR_IP D Project Otiora
(@) Statc (®) State
5 2 10504 = _
Addross Info x4 sy S
(@) Host ame () IP Address
Connechon Timeout (s} 3 -
M Fragment Size (kEyte) |0 £ 6 Add Route e

</

Y/

2 [omerage]

3.1 (Bukd 4020 39)

2> FAULHABER

Choose your target system:

1. Open the System configuration

2. ,Choose Target System”

3. ,Search” for devices

4. Mostly the , Broadcast search”
finds every plc which is con-
nected to your TCP_IP network

5. Select your target system

6. Add your target system route

Beckhoff default account information

administrator
1

User:
Password:

Microsoft Visual Studio

Active solution platform ‘TwinCAT RT (x64)' differs from new target
platform TwinCAT RT (x86)'!

Change solution platform?

Nein

- Switch to platform solution

Now you are in remote control mode
of your PLC.

For the further configuration, ensure
that your plc is in “config Mode”

B HE2RNE @

Solution Explorer > B X
@ o-a| &=
Search Solution Explorer (Ctrl+) P~

oo'__| Solution "TwinCAT Project1’ (1 project)
4 ol TWinCAT Projectt
4 [ sysTEM
) License
@ Real-Time
% Tasks
=l= Routes
[&] Tccom Objects
MOTION
PLC
| SAFETY

E C++

#?g Devices

&’ Mappings

- Open the I/O configuration and
scan for devices by right clicking
on ,devices”
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- Confirm the search for boxes

Depended on the TwinCat version,

o scan for boxes the software recognizes the MC and
is going to ask, if you would like to
Ja Nein link the controller to a NC axis.

Chapter “2. Configure Motion Con-
troller as NC axis” will show, how to
link the MC to the NC axis, manually
and additional configurations.

- Activate configuration

A B2\E @7,

After the configuration is activated,
the PLC changes to run mode.

You could also switch back to config
mode (blue) and activate the free
run.

Configuration changes are only pos-
sible in config mode of the plc.

Every time the configuration has
changed, it has to be reactivated.

The Drive configuration offers you
acces e.g. to the PDO Mapping,
Controller Object browser online
Data (CoE), Process data, ...

From that point, it is possible to con-
trol the MC manually, by writing
online values.
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TwinCAT Project’ = X

Genersl EIherCAT DC Process Dala Slts  Statup CoE - Onlne Online

Updsate List [Tl auto Upaate [+ Singie Update [ Show Offine Data
Advanced.
Add to Startup. (Oriine Data Module O0 (AoE Port). |0
Indax. Kama Flags  Value Uit

6040 Controbwoed RWP  eD07F (127)

6041 Statusword ROP 1427 (5158)

B05A Cusck-Stop ophon code RWP  Siow down on quick st

6058 Shuldown ophon code RWP  Disable drve funchion

B05C  Dwsable oparation option . AW P Siow down on slow do.

0050  Halt option code RWP  Siow down on slow do
G0SE  Faull reaction opon code RW P Siow down on quick si
6060 Maodas of operation RWFP  Profle Posibon Mode
Set Value Dislog *
Dec 1
i (] Cancal
Erum Frofie Poson Moda (PP} s
Bool [} 1 Hest Edit
Binary 01 1
Bit Sge 1 (@8 e (az B4
B072  Maxloeque ROP  (x0BBS (3000}
6074 Torque demand ROP 20
8077 Torque actual value ROP 28
6078 Curent actual value ROP 38
607A  Targel poston RWP 20000
+ BOTBO  Posibon range b (Nu_ RO »2+
607C  Home offset RWP 0
* 60700 Software poston bt / RO »2x

General EtherCAT DC  Process Data Slots  Startup CoE - Online  Online

~-

N

2> FAULHABER

Test run:

- Change Modes of Operation
(Object 0x6060.00) := 1 (PP

z Mode)

- Enable the power stage by writ-
ing following commands to the
controlword

0 0x6040 := 0x0006
0 0x6040 := 0x0007
0 0x6040 := 0x000F

- Set Target Position to 4096

- Start positioning
(Controlword := 0x005F)

The Motor should execute a relative
positioning of 4096 Inc.

Name; Drve 3 (MC5004) 4. |3

Object 1d 03020003

Type MCS004 MolionController

Comment
Name Online Set Value Dialog X
* status word 0
* position a... 0 Dec ] | ok
* WeState 1 .Lmuou

i S

* InputToggle 1] It A
* State 2 Float
* AdsAddr 5.39.5.196.2.1:1002
* Chn0 0
* DeOutput... 12900 Bocl: 0 1 Hex Edit...
# DelnputSh... 7987100 Binary 0000 2
= control w... 0 _ —

ST Bit Size O Os @i Oz O O2
B target pos... 0

From now on it is possible to link the controller mapping to the plc program and run the drive with-

out a NC axis.
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Configuring Motion Controller as NC axis

2> FAULHABER

Screenshot

Description

-0 F=-

2] Solution TwinCAT Project’ (1 praject)
4 Gl TwinCAT Projectt
4 gl sysTEM
¥ liconse
4 @ Real-Time
(3 VO 1dte Task
B Tasks
£ Routes
[ Tecom Objects
& MonoN
| rc
SAFETY
[
+ @wvo
4 "L Devices
4 58 Device 1 [EtherCAT)
*® image
% i mage-Info
b2 Syncunits
13 Inputs
» W Outputs
» B infoDsta
b 1§ Term 1 (EK1200)
4 5 Diive 3 (MCS004)
b w002
b W RPDO2
b Wistate
b @ InfoData
4 | Device 4 [RT-Ethemet Protocol)

b9 Device 3 (COM Port)
-

Initial state:

- Run through step 1-6 of “Im-
plementation of Faulhaber
MC3.ET into TwinCat3”

- Set Modes of Operation
0x6060 := 8 (CSP)

B Mappangs
Sokuth lo > i
2 chtion i - Add New Motion Item
@l eo-8 &= Varsion |
s 5- - Add NC/PTP NCI Configuration
2] Solution TwinCAT Projectt” (1 preject]
4 gl TwinCAT Praject H
4 il svsTem
_' Licerse nsert Motion Configuration x|
4 @ Real-Time
B 10 idle Task o & ;
Yoo ok
B Tasks i i CNC Conguramion
i Routes Cancel
] 7ocom Objects
| 'O Add New ter.. Ins
B 0 Add Existing tem Shift+Alt+ A Narre WC-Task 1
]
« @
-
JE  Hide MOTION Configuration
Tmoge
*® |mage-info I
P 2 smdinite
MOTIOH
3 S ! - Add New NC Axes Item
B NC-Task 1 5VE e — H i
2 mage ambes | st NC s X - Add New Continuous Axis
T Tables
illl Objects Hame o 1 Wuple: |1 k5 Ok
W ric O Add New ltem Ins Tipo Corfraous Aws > Careel
W SAFETY | " Add Existing ltem ShiftsAlt+A Porameter | [aetet)
Lt Add Mew Folder.
« @vo
4 ¥ Deic SR
4 Ty
on

"4[_.
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4 MQOTION
4 [B] NC-Task 1 SAF

[E1 NC-Task 1 SVB

= Image
[ Tables
@ Objects
4 :it Axes
4 i Asis 1
4 %, Enc

p Inputs

b W Outputs

4 =] Drive

p Inputs

b W Outputs

o Ctrl
b Inputs

b W Outputs

TwinCAT Project! & X

B o-0 &=

] Salution TwinCAT Project?’ {1 peoject]
4 G TwinCAT Progect!
< il svysTem
¥ Liconse
4 @ Real-Time
3 1O e Task
B Tasis
i Routes
R recom Objects
4 & monon
4 | NC-Task 1 SAF
g NC-Task 1 5VB
*B 4age
T Tables
[l objects
4 e A
4 B pos
4 W Enc
] Inguts
b Outputs

P

Coneeal 580005 Paramoter Dynamecs Onlng Funchons. Couping Compansaton
Link To 1O

LnkToPLC

s Typa:

Ut
(CANc
Ao I,
AX Zrex-BO00 Desves (Ethermed)
KL5051 (BSSH-nserlace]

I

DE Dewves (MOF* 73]
as Cycka Tied P50 Tran Intotaca MDF 357)

Puiso Tran Cive (MOF 253)
Dwactor T ST YR TR

Maoduo: o

The NC axis has been added suc-
cessfully.

Settings of NC axis:

The NC axis is a virtual numerical
controlled axis. Therefore there are 3
major configuration categories.

Axisl contains the general configu-
ration of the NC axis e.g. link to the
I/O device, definition of the axis type
(DSP402,...), monitoring functions of
the NC axis etc.

Enc contains the NC-Encoder con-
figuration e.g. scaling factor mm/inc,
soft position limits etc.

Drive contains the NC-Drive configu-
ration e.g. Invert motor polarity, ref-
erence velocity etc.

For more detailed information, take a
look at https://infosys.beckhoff.com/

- Configure the NC axis type as
CANopen (DSP 402 CokE)

nk To 1O,

B Select 1/O Bow/Terminal [ Axis 17)

General Seltings Parameter Dynamics Online Funclions Coupling Compensation

Full Name

WControlar  THD™Daracs 1 (EthanCAT) Deve 2 (|

@ unusso

- Link the NC axis to Faulhaber
1/0 device
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2> FAULHABER

- For the first test run, set all
Monitoring functions of Axis 1
to FALSE

- Activate the configuration

The online View allows you to con-
trol the NC axis manually

- Enter Target velocity >0

General Settings Parameter Dynamics Online Functions Coupling Compensation

~

—0_1258‘ Setpoint Position: 70.1[;;

- Enable the NC state machine

Lag Distance (min/max):  [mm] Actual Velocity: [mm/s] Setpoint Velocity [mmi/s]

| 00001 (0.000,0000) | 0.0004] 0.0000 Now it is possible to run the Motor

Qverride: [%] Total/Control Output: [%] Error: .

\ 100.0000 %| | 0.00/ 0.00% 0 (00)] with F1 — F4

Status (log.) Status (phys.) Enabling

Ready NOT Moving [[] coupled Mode Controller Set

[ Jcalibrated [ IMoving Fw ["JIn Target Pos. Feed Fw

D Has Job D Moving Bw D In Pos. Range Feed Bw

Controller Kv-Factor: Jsi Ref Vel Set Enabling X .

‘f" e [mm”ﬂ |2§§§e"°e 3 Implementation of Faulhaber MC3
| Controll . . .

Target Position: [mm] Target Velocity ;:Sgdn?:\,ir ET n TWlncat enVII’OFIment as NC

0 1 50 L

| S Bl e axis is finished successfully
Override [%]

== = + ++

ﬂ ﬁl ﬂ ﬂ - - Al
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdriickliche schriftiche Genehmigung der Dr.
Fritz Faulhaber & Co. KG darf insbesondere kein Teil dieser Application Note vervielféltigt, reproduziert, in
einem Informationssystem gespeichert oder be- oder verarbeitet werden.

Gewerbliche Schutzrechte. Mit der Veroffentlichung der Application Note werden weder ausdriicklich noch
konkludent Rechte an gewerblichen Schutzrechten, die mittelbar oder unmittelbar den beschriebenen An-
wendungen und Funktionen der Application Note zugrunde liegen, tbertragen noch Nutzungsrechte daran
eingeraumt.

Kein Vertragsbestandteil; Unverbindlichkeit der Application Note. Die Application Note ist nicht Ver-
tragsbestandteil von Vertragen, die die Dr. Fritz Faulhaber GmbH & Co. KG abschliel3t, soweit sich aus
solchen Vertragen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mdgliches
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG lbernimmt insbesondere keine Garantie
daflr und steht insbesondere nicht daftir ein, dass die in der Application Note illustrierten Ablaufe und Funk-
tionen stets wie beschrieben aus- und durchgefiihrt werden kénnen und dass die in der Application Note
beschriebenen Abldufe und Funktionen in anderen Zusammenhangen und Umgebungen ohne zusatzliche
Tests oder Modifikationen mit demselben Ergebnis umgesetzt werden kénnen.

Keine Haftung. Die Dr. Fritz Faulhaber GmbH & Co. KG weist darauf hin, dass aufgrund der Unverbind-
lichkeit der Application Note keine Haftung fiir Schaden tGbernommen wird, die auf die Application Note
zuriickgehen.

Anderungen der Application Note. Anderungen der Application Note sind vorbehalten. Die jeweils aktuel-
le Version dieser Application Note erhalten Sie von Dr. Fritz Faulhaber GmbH & Co. KG unter der Telefon-
nummer +49 7031 638 688 oder per Mail von mcsupport@faulhaber.de.

Legal notices

Copyrights. All rights reserved. No part of this Application Note may be copied, reproduced, saved in an
information system, altered or processed in any way without the express prior written consent of Dr. Fritz
Faulhaber & Co. KG.

Industrial property rights. In publishing the Application Note Dr. Fritz Faulhaber & Co. KG does not ex-
pressly or implicitly grant any rights in industrial property rights on which the applications and functions of
the Application Note described are directly or indirectly based nor does it transfer rights of use in such in-
dustrial property rights.

No part of contract; non-binding character of the Application Note. Unless otherwise stated the Appli-
cation Note is not a constituent part of contracts concluded by Dr. Fritz Faulhaber & Co. KG. The Applica-
tion Note is a non-binding description of a possible application. In particular Dr. Fritz Faulhaber & Co. KG
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does not guarantee and makes no representation that the processes and functions illustrated in the Applica-
tion Note can always be executed and implemented as described and that they can be used in other con-
texts and environments with the same result without additional tests or modifications.

No liability. Owing to the non-binding character of the Application Note Dr. Fritz Faulhaber & Co. KG will
not accept any liability for losses arising in connection with it.

Amendments to the Application Note. Dr. Fritz Faulhaber & Co. KG reserves the right to amend Applica-
tion Notes. The current version of this Application Note may be obtained from Dr. Fritz Faulhaber & Co. KG
by calling +49 7031 638 688 or sending an e-mail to mcsupport@faulhaber.de.
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