APPLICATIONNOTE 169 > FAULHABER

MCV3.0 ET @ TwinCat3 (NC) configuration

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.
=> |t 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

Description

Screenshot
_ Start Freigeben Ansicht Om Start Freigeben Ansicht [: ]
| « - « Motion Ma... > ESI v &« v « lo » EtherCAT v Ethey
~ | &
A [ Name A [ Name o
# #*
ESl Info Beckhoff FCiooo

| Faulhaber_MC5004_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 013601_07

1
Faulhaber_MC5005 01360108
| Faulhaber_MC5005_013601_09
| i | Faulhaber_MC5010_010601_06 ™

Faulhaber_MC5010_010601_07

Faulhaber_MC5010_010601_08

Faulhaber MC5010_010601_09

Faulhaber_MC5_011601_06

| Faulhaber_MC5_011601_07
Faulhaber MC5.011601_08

| | Faulhaber_MCS_011601_09

| | Faulhaber_Module_Sync

" Beckhoff ILcoc-B110
Faulhaber_MC5004_012104_09
| Faulhaber_MC5004_012601_05
" Faulhaber MC5004 01260107
Faulhaber_MC5004 012601 08
Faulhaber_MC5004_012601_09
" Faulhaber_MC5005_013601_06 |
Faulhaber_MC5005 013601 07 |
" Faulhaber MC5005 013601 08
Faulhaber_MC5005_013601_09
| Faulhaber_MC5010_010601_05
" Faulhaber_MC5010_010601_07
Faulhaber MC5010 01060108
Faulhaber_MC5010_010601_09
" Faulhaber_MCS_011601_06
Faulhaber_MC5_011601_07
" Faulhaber MCS 01160108
Faulhaber_MCS_011601_09
| Faulhaber_Module_Sync v

- 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\
Motion Manager 6\ESI

Link to TwinCat file System:
C:\TwinCAT\3.1\Config\lo\EtherCAT

{ v € | v < >
| 19 Elemente 95 Elemente ;" | . . .

- ————————— " | 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 ) - x| - Create a new TwinCat solution
b Recent | NET Framework 4 ~| Sort by: | Default = P~
o B Twint roject (XML format) win rojects Type: TWinCAT Projects
4 Templates '3 AT o ot et o TwinCAT XAE System Manager

b Other Project Types Configuration

b TwinCAT Measurement

TwinCAT Projects

Samples

b Online
Click here to go online and find templates.
Mame: TwinCAT Project
Location: [cau: Desktop\App Note Uberset - Browse.. A
Solution name: TwinCAT Project1 [V Create directory for solution 1
ok || cancel
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Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+i)

A SV @l TwinCAT Project! # X

131 Solution TwinCAT Project1’ (1 project)
4 1] TWinCAT Projectt

TWINCAT System Manager
V3.1 (Buid 4143)

&

%

General Settings Data Types Interfaces Functions

2 Choose Target

2 v
¥ License
@ Real-Tim Choos o 2039
B Tasks ; ; 2039) Local  v3.1(Build 4020.39)
58 <Local (1028.192.1.1 oK
% Routes [ CX-2D404E  (5.4564.78.1.1) 2039)  [JPin Version
TeCOM € p—
MOTION
PIC 62016
[0 SAFETY 3 Search (Ethemet)
[ o |
3 1/0 | B! Add Route Dialog X
[ Enter Host Name /1P | | ] Refresh Status 4 Broadcast Search
TwinC... OSVer.. Comment
5 2117, Window,
PCI21 102476 102476.. 3140. Window.
PC1781 1024131 1024131, 3140, Window.
PCIET9 1023251 1028251, 2112. Window.
PC2123 1023197 1921685, 3.140. Window.
PC357 1025220 1028182, 2101 WinXP
Route Name (Target) CX-2705C4 Route Name (Remote):  [PC2300
AmsNetld 539519611 Target Route Rermote Route
Transport Type TCP_IP v Oproject Onone
(®) Static (® static
Address Info C<-2705C4 O Temporary (O Temporary
(® HostName (O 1P Address
Connection Timeout (s) 5 =
Max Fragment Size (kByte): [0 < 6 Add Rouite Close

2> FAULHABER

Choose your target system:

Open the System configuration
,Choose Target System”
,Search” for devices

Mostly the , Broadcast search”
finds every plc which is con-
nected to your TCP_IP network
Select your target system

i A

v

Add your target system route

Beckhoff default account information

User: administrator
Password: 1

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”

-+
e

inr | RE| @

Solution Explorer v 1 x
@ o-a| &=
Search Solution Explorer (Ctrl+0) P~

fa] Solution TwinCAT Project’ (1 project)
4 o1l TwinCAT Projectt

4 ([ sysTem

¥ License

@ Real-Time

% Tasks

sf= Routes

[&] Tccom objects
MOTION

| SAFETY

E C++

4% 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,

0 Sean for bores the software recognizes the MC and
is going to ask, if you would like to
,a e 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

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.

re———e_ The Drive configuration offers you
@® o-& &= Ganral ElherCAT DC  Process Dala Slols  Starlup. GoE ~Onine Oriine = H
= 2 o= acces e.g. to the PDO Mapping,
‘ _— ! Controller Object browser online
* B Data (CoE), Process data, ...
B oo
[ Disabled Create symbols
T o oo T ) From that point, it is possible to con-
; T onEE trol the MC manually, by writing
S Erinn online values.
e "X e
L
4 e Device 4 (T Ethemet Protocol)
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TwinCAT Project1 + X

General EtherCAT DC Process Data Slots Startup

CoE - Online  Online

6058  Shutdown option code RWP

Update List [[] Auto Update Single Update ] Show Offine Data
Advanced |
Add to Startup. Online Data Module OD (AoE Port): [0
Index  Name Flags  Value Unit
6040  Controword RWP  0x007F (127)
6041  Statusword ROP 01427 (5159)
605A  Quick-Stop optioncode  RWP  Slow down on quick st

Disable drive function

605C Disable operation option . RWP  Slow down on slow do.
605D  Halt option code RWP  Slow down on slow do.
605E Fault reaction optioncode  RWP  Slow down on quick st.
6060  Modes of operation RWP  Profile Position Mode
Set Value Dialog X
Dec: m | o ]
Hex: 0x01 Cancel
Enum: Profile Position Mode (PF) v
Bool. 0 1 Hex Edit.
ey o |
Bit Size: O1 @8 O O32 Oss O2
6072 Max torque ROP 0x0BB8 (3000)
6074 Torque demand ROP 29
6077 Torque actual value ROP 28
6078 Current actual value ROP 38
607A  Target position RWP 20000
+ 607B0 Position rangelimit/Nu.. RO >2<
607C Home offset RWP 0
+ 607D:0 Software position limit / RO >2<

~-,

2> FAULHABER

General EtherCAT DC  Process Data Slots

Startup CoE - Oniine Online

Name: ‘DweS (MC5004) | Id: \3 \
Object Id: [0x03020003 |
Type: [MC5004 MotionControlier |
Comment:
Al Online Set Value Dialog X
# status word 0
# position a... 0 Dec ‘ | oK |
¥ WcState il
# InputToggle 0
#.AdsAddr 5.39.5.196.2.1:1002
# Chn0 0
# DcOutput... 12900 Bool g 1 Hex Edit
# DelnputSh... 7987100 Binary ‘00 00 | 2
B control w... 0 — —
SRR, Bit Size O1 Os ®18 Osz Osa O2
E-target pos... 0

Test run:

The Motor should execute a relative
- positioning of 4096 Inc.

Change Modes of Operation
(Object 0x6060.00) := 1 (PP
Mode)
Enable the power stage by writ-
ing following commands to the
controlword

o 0x6040 := 0x0006

o 0x6040 := 0x0007

o 0x6040 := 0x000F
Set Target Position to 4096
Start positioning
(Controlword := 0x005F)

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

Screenshot Description

Soutonfpoer -8 x Initial state:
@ - &=
Search Solaton bploer (G - - Run through step 1-6 of “Im-

] Solution ‘TwinCAT Project1’ (1 project) .
4 all incT Projectt plementation of Faulhaber
4 _ﬂStYSTEM

s i MC3.ET into TwinCat3”

[& 1/0 Idle Task .

. - Set Modes of Operation

[ Tccom Objects 0X6060 = 8 (CSP)

MOTION

4 % Devices
4 == Device 1 (EtherCAT)
*¥ image
% image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
[§ Term 1 (EK1200)
77 Drive 3 (MC5004)
3 ®PDO2
> B RPDO2
> @ WeState
> @ InfoData
}i# Device 4 (RT-Ethemet Protocol)
%® image

A vvvvw

N

3 Inputs

b Outputs
b "B Device 3 (COM Port)
a
@1 Mappings

py—— ~hx - Add New Motion Item

@ o-a| &= Version (
Search Solution Explorer (Ctrl+0) P~ - Add NC/PTP NCI Conﬁguration

&7 Solution TwinCAT Project’ (1 project)
4 gl TwinCAT Project1 E
4 (@ svsTem
,' License Insert Motion Configuration X
4 @ Real-Time
[ 1/0 Idle Task

& Ok
B Tasks ® L@ ]

=fs Routes Cancel
[ TccoM Objects

Type:

Add New Item... Ins

Add Existing Item... Shift+Alt+A Name NC-Task 1
Paste Ctrl+V

Paste with Links

Hide MOTION Configuration

Tmage
*¥ image-Info
> 2 Sunclnits

4

& vorion - Add New NC Axes Iltem

4 [ NC-Task 1 SAF

S

[E3 NC-Task 1 svB ! . .
32 inee Number | nsert NC Avis x - Add New Continuous Axis
[&] Objects Name: D Muitiple E =

O Add New ltem.. Ins Type. Continuous Axis v Cancel
+ ” o
‘0 Add Existing Item... Shift+Alt+A parameter. [(defaull) >
Add New Folder.
Paste Ctrl+V Comment:
Paste with Links
%% Image I‘
28 ano infa
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4 [& moTioN The NC axis has been added suc-

P
4 & NC-Task 1 SAF cessfully.
(21 NC-Task 1 SVB
+H
Image

[T Tables Settings of NC axis:
L The NC axis is a virtual numerical
4 foes controlled axis. Therefore there are 3

4 b Axis 1
4 % nc major configuration categories.
P Inputs
b W Outputs

2 iz Axis1 contains the general configu-
> 4 Inputs ration of the NC axis e.g. link to the
> @ Outputs I/O device, definition of the axis type
B (DSP402,...), monitoring functions of

> Inputs )
b @ Outputs 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/

Solution Explorer AR IR Gl TwinCAT Project! + X

@ o-a| &= General Settings Parameter Dynamics Onine Functions Coupling Compensation
arch S xplorer (Ctrl+ < 1 H
Search Solution Explorer (Ctrl+i) P TneToTo ‘ - Conflgure the NC axis type as
fa] Solution TwinCAT Project1’ (1 project)
4 ol TinCAT Project1 LinkToPLC ‘
u
2@ svotem CANopen (DSP 402 CoE)
i AdsType:  [Standard (Mapping via Encoder and Drive) v
License ‘Standard (Mapping via Encoder and Drive)
4 @ Real-Time SERCOS Drive (e.q. EtherCAT SoE Drive, AX200-8750)
[ 10 idle Task Unit PROFIdrive MC (DPV2/PNIO)
e las CANopen DS402/Profile MDP 742 (e g. EtherCAT CoE Drive)
B Tasks |AX2008200 Drive (Lightbus)
gfz Routes |AX200x-B900 Drive (Ethermet)
§ KL5051 (BiSSHInterface)
(] Tecom Objects KL2521 (Pulse Train Interface)
4 MOTION Result KL2531/KL2541 (Stepper-Interface)
] Position: | KL2532/KL2542/K1.2552/KL2535/KL2545 (Amplifier-Interface)
4 I Ne-Task 1 5AF Lenze Drive (CANopen)
[E1 NC-Task 1 SvB mm Soft Drive (Object)
*® Image Stepper Drive (MDP 703)
DC Drive (MDP 733)
(] Tables Aois Cyclo Tin Pulse Train Interface (MDP 252)
[&] objects Pulse Train Drive (MDP 253)
by Divider: T T Cyoe T (S) oo
4 Za Axes
4 B Avis 1 Modulo: 0 =l
4 % Enc
> Inputs
> @ Outputs

General Settings Parameter Dynamics Online Functions Coupling Compensation

oo | | - Link the NC axis to Faulhaber
B | Select I/O Box/Terminal (‘Axis 1') X .
1/O device
Type Comment Full Name
frone)

CANopen DS402.

® Unusad
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TwinCAT Project! & X

o8] 5= T e e e - For the first test run, set all

S . i Monitoring functions of Axis 1

557 Solution ‘TwinCAT Projectt" (1 project)
4l TwinCAT Project1

4 @ system Bl et ynamics:
i ppE— to FALSE
4 @ RealTime et
& 1/0 Idle Task = S
1 Tosks + Limit Switches: A t tet h f t
= ; Ctivate the conftiguration
Routes - Monitoring:
TeCOM Objects
Position Lag Monitorin & B
i W et jon Lag Monitoring FALSE =]
4 B NCTask 1 A Maximum Position Lag Value 50 F mm
B NC-Task 1.5V Maximum Position Lag Filter Time 002 F s
29y,
Objects Position Range Window 50 ¢ mm
e Target Position Monitoring FALSE | 3
4 B Avis
Target Position Window 20 F mm
4 % Enc L
» B opus Target Position Monitoring Time 002 F B
b Outputs In-Target Alarm FALSE ] 3
4 1 Dive In-Target Timeout 50 F s
> inputs
> W Ouputs Motion Monitoring FALSE | 5
o cul Motion Monitoring Window 01 3 mm
> inputs =
Motion Monitoring Time 05 i s
b W Outputs B
+  Setpoint Generator:

TwinCAT Project! & X

@ o-a &= General Setings Parameter Dynamics Onine | Functons Couping Compansation
Search Solutior G) P~ \ 0 1257 ‘Setpoint Position: o] d Th I_ V' II t
P Skt AT P (1 1 o ) S € oniine View allows you 1o con
. qucrwj 0.0000 (0.000, 0.000) 0.0000 0.0000)
« oo s S 71— trol the NC axis manually
(B NCTask 1 VB Status (g) Status (phys) Enabling i
% 1mage [JReady [ZINOTMoving [ Coupled Mode. [controler | Set
[ Tables Clcaibrated  [IMovingFw  [in Target Pos. [Clreearw
2 obiects [Hasdob  [JMoving Bw [inPos Range DFesdbw
4 S s Conlioter Kv-Fclor eternce Veloo s .
Ta Cili— "y - Enter Target velocity >0
S e F— [ — o
b Outputs i iop
o -
> W Outputs
T Ctrl
> W Outputs
m

General Settings Parameter Dynamics Online Functions Coupling Compensation - Enable the NC state machine

N -0.1258 " i

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

\ 0.0001 (0000, 0.000)| -0.0004] | 0.0000 Now it is possible to run the Motor

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

\ 100.0000 % \ 0.00/ 0.00 % | 0 (om)\ with F1 — F4
Status (log.) Status (phys.) Enabling
Ready NOT Moving D Coupled Mode Controller | Set
[ calibrated [ IMoving Fw [ ]in Target Pos.
D Has Job D Moving Bw D In Pos. Range Feed Bw
Controller Kv-Factor: [mm/simm] Reference Vell Set Enabling X

i u 200 Implementation of Faulhaber MCS3
Target Position: [mm] Target Velocity ESQ;“?:H\? ET |n TWlncat enV|r0nment as NC
axis is finished successfully

‘O w |50 Feed Bw Caneel

s sz T ++ - - Override [%4]
&l &l & H
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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 vervielfaltigt, reproduziert, in
einem Informationssystem gespeichert oder be- oder verarbeitet werden.

Gewerbliche Schutzrechte. Mit der Veréffentlichung 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, lbertragen 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 abschlie3t, soweit sich aus
solchen Vertrdgen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mdgliches
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG Ubernimmt insbesondere keine Garantie
dafiir und steht insbesondere nicht dafiir ein, dass die in der Application Note illustrierten Ablaufe und Funk-
tionen stets wie beschrieben aus- und durchgefihrt werden kénnen und dass die in der Application Note
beschriebenen Ablaufe und Funktionen in anderen Zusammenhangen und Umgebungen ohne zusétzliche
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 fur Schaden tGbernommen wird, die auf die Application Note
zurtickgehen.

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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