APPLICATIONNOTE 149 > FAULHABER

Beckhoff TwinCAT 3 and FAULHABER CANopen
MotionController

Summary

We highlight the steps to control a FAULHABER CANopen MotonController using TwinCAT. This
applies to both V2.5 and V3.0 versions of MotionControllers. The drive is connected via CANopen
to the PLC.

Applies To

FAULHABER Motion Controller
Beckhoff TwinCAT3 PLC with NC kernel and EL6751 CANopen Gateway

Description

Before using the Motion Controller in a PLC environment, setup your drive with the following con-
figuration. This is most easily done with the configuration program FAULHABER Motion Manager.

o Configure baud-rate and set node number:

Baud-rate and node number of the motion controller (MC) have to be set via LSS-protocol (us-
ing Motion Manager).
Later, the baud-rate of the CANopen Gateway needs to be set to the same value.

Select a fixed baud-rate. It's more robust.

e Deactivate Heartbeat:

0x1017 Producer Heartbeat =0;
0x1016 Consumer Heartbeat =0;

e Activate Node Guarding:

0x100C Guard Time e.g. :=100;
0x100D Life Time Factor e.g. = 3;

It is possible to configure heartbeat and node guarding service with the object dictionary of the
Motion Manager or the CoE Object dictionary of the TwinCAT System.
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If none of the services is configured in the drive, TWinCAT can do it later.
However, TwinCAT will fail to change the setting, if any of the services has
already been configured in the drive.

In case a homing sequence is necessary, it has to be executed by the PLC
Master. In this constellation we don’t recommend to use the CANopen homing
methods.

The NC axis will require the FAULHABER drive to already be in CSP mode
(0x6060.00 := 8). So please select this operation mode within the FAULHA-
BER Motion Manager. Use it to test your drive and save the drive configuration
before switching to the TwinCAT environment.

After the pre-configuration of the MC is done, you can continue with the configuration of the PLC
master.
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Screenshot

Description

DY TestCAN_V2_V3 A - Microsoft Visual Studio (Administrator)

Create new TwinCAT

FILE EDIT  VIEW PROJECT BUILD DEBUG TWINCAT  TWINSAFE PLC TEAM TOOLS  TEST SCOPE  WINDOW  HELP
[ B~ -2 e | -| » Atach.. - [Release -] [ TwinCAT RT (:86) -] | 5 [step_state Jmemanet .
2 BB 2 %G| 05 [ ). \ \ \ oo, n solution
Solution Explorer B TestCAN_VZ V3 A £ X -
ST P o Select your target sys-
Search Solution Explorer (Ctrl+) £ Device1 (EtherCAT) EtherCAT Master

4 Gl TestCANV2 V3 A

F7 Solution ‘TestCAN_V2_V3_A" (1 project)

li1 Tem1(Eaon
£2 Term2 (ELL00Y)

EK1200-5000 EtherCAT Power supply (24 E-Bus)
EL1004 4Ch. Dig. Input 24V, 3ms

tem from the SYSTEM

> @l svsTem %3 Term 3 (EL2034) EL2034 4Ch. Dig. Output 24V, 24, Diagnostic . .
B4 Temd (EL6751) EL6751 (CANapen Master)
b [ MoTION ¢ pen Master) p J
pLC "5 TermS (EKIL10) EKI110 EtherCAT extension in € project tree an
[ SAFETY 2 Deviced (COM Port) Serial Communication Port .
[ ¢+ cn3 Device 2 (EL6751) CANepen Master EL6T51, EtherCAT SW|tCh the PLC to Con_
4 vo M1 Boxl(MCS004PRS/C..  CANopenNode

4 " Devices
b = Devicel (EtherC| O
b % Deviced (COMR 'O Add Bxisting item.

Box 5 (COD-BX4)
Box 6 (COD-BX4)
Box 2 (MCS324260248...

CANopen Node
CANopen Node
CANopen Node

Add New Item... Ins

figuration mode if nec-

Shift+ Alt+A

) Eﬁ‘;a:::;iz(ﬂml Export EAP Config File essary
&% NC-Task15aF -~ Scan
Paste cuiey .
e Add BUS slaves with
13 -
,Scan” function or man-
ually
Error List - B X
Y - | € 0Enors | & 0Wamings | @ 0Messages | Clear Search Error List p-
Description File Line Column  Preject

Error List [NTITY

Solution Explorer v
@ o-8| &=

Search Solution

e Create NC Motion Task
as ,NC/PTP NCI Con-
figuration®)

e Add ,Continuous Axis*

@] Solution TwinCAT Project1’ (1 project)
4 ol TWinCAT Project1
b @l sysTEm
4 & MOTION
4 & NC-Task 1 SAF
[B1 NC-Task 1 SVB
. Image
[ Tables

Objects

&l puc Insert NC Asis
& SAFETY
B ci+ Nars s 1] Muttple: 1 3] [ ok |
k ! i ak
<« @vo [ :
4 *% Devices| Trpe Confinuous Axs > Cancal
PR Devil bt |{detault 2o
4 € Devi
;II
M Comment:
(] In
> B
4 g% Mapping
&% NC-T
&’ NC- .
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7

|Genercll| Settings Parclmeterl D_vnamicsl Online I Functionsl Coupling | Compensation

[Link To 140 | Box 1(MC5004 P RS/CO)
[Link To PLC... ]
Pois Type: CANopen D5402/Profile MDP 742 (e.g. EtherCAT CoE Drive) -
Unit: = Display (Cnly)
Postion: ~ [_|m* [ Modula
Velocity:  [C] */min
Resutt
Position: Velocity: Acceleration: Jerc:
- /s *fz2 /53
Auis Cycle Time / Access Divider
Divider: 1 = Cycle Time (ms): 2,000
Modulo: 0 2

TestCAN V2 V3A + X

@ o-@ 5=
Search Solution Explorer (Ctrl+5)
(5] Solution TestCAN_V2_V3_A" (L project]
4 o] TestCANLV2Z V3 A
b @l SYSTEM
4 [z MOTION
4[] NC-Task1 SAF
[E1 NC-Task1 SVB
*® Image
[ Tables
[ Objects
4 B s
b B Axis1
b Bt Adis6

4 % Devices
b = Devicel (EtherCAT)
b Device 4 (COM Port)
b cin Device 2 (ELGT51)
4 &% Mappings

7, NC-Task 1 SAF - Device 2 (EL6751)

o-

General | Setings | Parameter| Dynamics | Onlne | Functions | Coupling | Compensation|

Define NC Axis as

DSP402 type

You should select the
appropriate units for
your movement here. If
it's a linear movement
mm might be used.

If it's a rotatory move-
ment ° might be the

choice.

[ [Paemeter  [OffneVae  [OnlneVaie [T [unt |

- Maximum Dynamics:
Reference Velocity 250000
Maximum Velocity 25000.0
Maximum Acceleration 1800000.0
Maximum Deceleration 600000.0
Default Dynamics:

Default Acceleration 18000000

Default Deceleration 600000.0

Default Jerk: 5000000.0

+ Manual Motion and Homing:

+  Fast Ais Stop:

+~  Limit Switches:

B Monitoring:

Position Lag Menitoring FALSE
Maximum Position Lag Value 50
Maximum Position Lag Filter Time 002

Position Range Meritoring FALSE
Position Range Window 50

Target Position Monitering FALSE
Target Psition Window 20
Target Position Monitoring Time 002

In-Target Alarm FALSE
In-Target Timeout 50

Metion Menitoring FALSE
Motion Monitaring Window 01

Download Upload [ EpandAl ] [ Collps Al ] [ SelectAl |

/s
g
12
/52

/52
12
el

Deactivate position lag
monitoring functions
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General | Settings | Parameter | Dynamics | Onine | Functions | Coupling | Compensation ° AdJUSt the dynamic set-
| | [Type | - i i
a rremrw— tings of the drive to al-
Reference Velocity 250000 5000.0 F A
Maximum Velocity 250000 F A low for proper control.
Maximum Acceleration 1800000.0 F “fs2 H
Maximum Deceleration 6000000 600000 F /52 o A typlcal FAULHABER
L L N : . BX4 motor will allow for
Default Acceleration 1800000.0 181 F /52
Default Deceleration 600000.0 F e a nominal Speed of
Default Jerk 5000000.0 5000000 0 F /53
Manual Motien and Homing: 4500 rpm. This is
Fast Ais Stop:
Limit Switches: 27k°/s_
Monitoring:
Position Lag Menitering FALSE 3 [ B e Acceleration could be
Maximum Position Lag Value 50 F . .
Maximum Position Lag Fikter Time 002 F s 7500 1/s? which would
Position Range Monitoring FALSE x| Facse B o
Position Range Window 50 F be 2700k /52
Target Position Monitoring FALSE x| Facse B X X
Torgt Posiion Window 2 F - | o Deceleration is 1/3 of
Download Upload [ BpandAl | [ CollapsAl | [ SelectAl | the acceleration
e Jerk depends on your
application.
e In alinear configuration
a 1.0mm pitch would re-
sult in a speed of
75 mm/s
=1 . .
4z Axes e Switch to the settings of
4 imt Ais1 the encoder
4 %, Enc
[ Inputs
b [ Outputs
b 2] Drive
T, Ctrl
[+ Inputs
[ Outputs
‘Ganem\ | NC-Encoder Paﬁmemf"ﬁma Compensation I Onhne‘ L] AdJuSt the encoder Scal'
| | | [ | ing to your setting. The
- Encoder Evaluation:
Invert Encoder Counting Direction FALSE | B enCOder haS tO be con-
Scaling Factor Mumerator 3600 F =/INC . . .
Scaling Factor Denominator (default: 1.0) 4096.0 F flgured elther N O/INC Of
Position Bias 0.0 F H
Modulo Factor (e.g. 360.0%) 360.0 F the used encoder or in
Tolerance Window for Medulo Start 0.0 F mm/InC Of the Used en-
Encoder Mask (maximum encoder value) 0xFFFFFFFF D
Encoder Sub Mask (absolute range maximum value) 0:000FFFFF D Coder_
Reference System 'INCREMENTAL' j E .
it Switches ‘ e E.g.fora 12 bit encoder
having 4096 incre-
ments/turn, the numera-
tor would be 360°, the
denominator 4096 INC.
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« Fvo
4 "% Devices
P 5 Device 1 (EtherCAT)
4 GR Device 2 (EL6751)
1 Image
b Inputs
4 [ Box 1 (CANopen Slave)
b Inputs
B Outputs
4« 11T wPDO 1
e Inputs
¥ Statusword
4 1" wPDO 2
4 Inputs
* Statusword
# ' Postion actual value
b BT wPDO 3
b 1T ®PDO 4
4 Bl RePDO 1
4 T Outputs
&+ Controlword
4 1l RxPDO2
4 W Outputs
B+ Controlword
B Target position

Switch to the 10 section
of the project tree and
select the CAN drive.
Load PDOs from .eds
File, if necessary.

If necessary, they may
be found in C:\Program
Files (x86)\Faulhaber\M
otion Manager 6\EDS

b Bl RxPDO 3
b Bl RxPDO 4
4 2 plamninme
Cenaa| PO NC-axis uses the control
D02 word and target position
COBId :I} 0281 (RXPDOZ) pIUS the sta-
(e ¥ame @2em1a-GaN 206) tus word and the actual
Trans. Type 1 {oye, syne) - position (TxPDO2).
Moo ’ - Change Transmission
Inhibit Tme: [0 = Type of TxPDO2 to 1 to
Length 6 get cyclic updates of the
Event Time 0 : pos|t|0n
[] Disable checking of PDO length

[[]PDO-ToggleiPDO-State
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=T — = = —
b & Enc I Full Name |THD"Device 1 (EL6751)"Box 1 (CANopen Siave) TxPDO 2 Inputs” Statuswor N
b ] Drive B! Attach Variable Statusword (Input) s o Llnk Statusword
I Cul H
> B nputs s | x| Shoevaretie (TxPDO2) with Ax-
b @ Outputs S& MOTION = Qinum ) ) )
M e NoTask 1 527 S is1_Drive
W sareTy e [ Exctude other Devi _
if e [ o ces
‘ gfg o Enc [¥] Excuoe sarme Image L] nStatUS1 & nstatusz
-1 Diive
4 "% Devices S#.n > IB1630. MCNCORIVESTRUCT_IN2 [40.0] g:m’:f:ﬁ .
. . # nDatalnl > |B 1680, UINTARR2 [4.0] e
g S nCarn 181680 ONT 20 Elsroarao Groces o Offset of 8 Bit is neces-
Image ® nDatainl[l] > IB170.0. UNT{20]
b Inputs # nDataln2 > |E 1720, UINTARRZ [4.0] Show Variable Types Sary
4 M Box 1 (CANopen Slave) = nDataln2{0] > 181720, UINT[20] Mate
® nDatain?{l] > IB174.0 UINT(20] i S
3 Inputs - '
W Outputs - (] anTypes
b B wPDO1 # nState3 > B 1780, USINT[10] Array Mode
T # nStated > B 1720, USINT[1.0]
4 Itwrma2 Lo npatain > 181800 UINTARRZ [40] St
4 Inputs # nDatain3(0] > 181800, UINT[20] [ Continuaus
# rDstardl] > 181620 UNTI20) D] show Didog
%1 Position Actual Value = nDataind > |B 1840, UINTARRZ [40]
<« nDataindio] > I8 1840, UINT[20] Variable Name / Comment
4 II TPDO 3 - ;Dal:\:A[l] > 1B1860 UINT[20] sl :‘:“E _mm
b B wPDO4 5# nDatalns > |B 188.0. UINTARRZ [4.0] LA
b Bl RxPDO 1 # nDatainG[0] > 1B 188.0. UINT[2.0] 2
b Bl RPDO2 # nDatains{1] > 181900, UINT[20] v
b Bl RPDO 3 € > Cancel
b Bl RPDO4 w
|WE} Attach Variable Statusword (Input) x
Eeoch: [ T Show Variables
MOTION Ol
=] 1 ~
ed and unused
HNC-Task 1 SAF SUS : : 58
San Axes Exclude disabled
= as Avis 1 [+] Exciude ather Devices
% En B G — same Image
— 4« || B! Variable Size Mismatch x Tootips
=F
. T 1 iy Address
Linked ‘Variable: |nsrarel
=4 Size Offsat
Linked Variable: |8 L
: Crwn Variable e | | =
1 Overlapped: s +
4 |
=F [ Size and Offset in bits ) Carnecsl
Wous
# nDatalin3[1] > IE1420 UINT[20] [T JShow Dialog
—1# nDatalnd > 1B 144.0, UINTARRZ [4.0]
# nDataind(0] > IE144.0. UINT[20] Vaniable Name / Comment
# nDatalnd[l] > IB146.0, UINT [2.0] £ [ THand ovar
—# nDatalns > 16148.0, UNTARR2 [4.0] O
# nDatalnS{0] = 1B 1480, UINT[2.0] i :
# nDatainB{l] > 1B 150.0, UINT [2.0] v
< > Cancel Ok
|WE] Attach Variable Statusword (Input) 4
Search: X Show Vanables
HDTIOI:I () druiad
o A | (O Used and unused
© NC-Task 1 SAF |i|) e
i Aes L
= Avis 1 Exclude other Devices
% En i v g ‘_' same Image
—# | B! Variable Size Mismatch * Toottps
-4
_ = | I Address
Linked Variabls: inSTaTeZ
: ~ @ble Types
SE Slze Offset
T = ing Type
Linked Variable. 8 ° - :
‘-
4 : .
ol
1 Overlapped: 8 =
4 |
-4 [ Size and Offset in bits ) Canesl
oUs
# nDatain3{l] > 1B 1420, UINT [2.0] [ JShow Dialog
—# nDatalnd > 1B 1440 UINTARRZ [4.0]
# nDataind[0] > 1B 144.0. UINT [2.0] Variable Name / Comment
# nDataind[l] > IB 146.0, UINT [2.0] 4
—1# nDataln = B 1480 UINTARRZ [4.0]
# nDatainS[0] > 1B 1480, UINT [2.0]
# nDatalng[1] > B 150.0, UINT [2.0] v
< > Cancel Ok
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a4 k:.; Devices
b = Device 1 (EtherCAT)
Device 2 (EL6751)
*® Image
| 4 Inputs
4 [ Box 1 (CANopen Slave)
b Inputs
W Outputs
4 1T wPDO1
4 Inputs

* Statusword
« W1 wrpO2
4 Inputs
# Statusword
¥ Postion actual value

b 11 &PDO 3
» 01 PDO4
4+ [l RxPDO 1
4 W Outputs
& Controlword
4« Bl rePDO2
4 W outputs

& Controlword
B+ Target position
b Bl RxPDO3
b Bl pvonnd

[W | Attach Variable Postion actual value (Input)

Search |

=% MOTION
NC-Task 1 SAF
= hyes
= Axis 1
% Enc
=#.In_ >

# nDatalnl[0] > 181280, UINT[2.0]
# nDataini(1] > 181300, UINT[2.0]
nDatainz > 1B 1320, UINTARR2 [4.0]
# nDatain2{0] > 1B 1320, UINT[2.0]
= nDataln2(1] > 1B 134.0. UINT[2.0]
nStated > |B138.0, USINT[1.0]

nStated > |B139.0.USINT[1.0

nDataind > B 1400 UINTARRZ [40]
# nDatalng(0] > 1B 1400, UINT[2.0]
# nDataind{1] > 181420, UINT[2.0]
nbataind > |B 1440, UINTARRZ [4.0]
# nDatalnd[0] > 1B 1440, UINT[2.0]
# nDatalnd[1] > 1B 1460, UINT[2.0]
# nDatalnb > 1B 148.0. UINTARRZ [4.0]
# nDataing[0] > 1B 148.0. UINT[2.0]
# nDatalng{1] > 181600, UINT[2.0]
nDatalng = 1B 152.0. UINTARRZ [4.0]
# nDatalnB[0] > 1B 1620, UINT[2.0]

*

4

"

T
W

T
e

Show Variables

() Used and unused
[] Exciude disabled
[] Exclude other Devices
[v] Exclude same Image
[W] Show Tooitips
[ 5ot by Address
Show Variable Types
Mat Type
Matching Size
[ 20 Types
Array Mode
Offsets
[] continuous
[[] Show Dialog
Vanable Name / Comment

[t [(J1ake over

Cancel

e Link Position actual val-
ue (TxPDO2) to Axis
1_Enc ninData1
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= = S — T -
“ ‘.,,lé.:onwim; [W| Attach Variable Controlword (Qutput) b o Lln k Controlword
b ® Device 1 (EtherCAT) T Show Variables i
4 G Device 2 (EL6T51) Sk E Shi (RXPDOZ) to Axis
*® image = MOTION | (DUsedand unused .
b nputs BT (R CTEchioe i 1_Drive nCtrl1 & nCtrl2
4 [ Box 1 (CANopen Slave) i s | [ Exciude other Devices .
3 - Inputs fre Errme [ Excude same Image L] Oﬁset Of 8 Blt IS heces-
S~§ Driv
- ?T:p“j Sm Out > QB 2060, MCNCDRIVESTRUCT_OUTZ [40.0] (=l ok
kPDO & nDatsOutl > QB 2960, UINTARA2]4.0] [sort by Adaress Sa ry
b BT %PDO2 & Data0UN[0] > GB 2960, UINT [20] Show Variable Typos
b 0T &PDO3 = nDataOutifl] > QB298.0. UINT[20]
P & nDatsOut2 > QB 3000, UINTARRZ [40] Matching
B roo 4 = nDataOut0] > QB 3000, UINT[20] Matching Siza
o ll:“’m’ & nData0ut1] > QR 3020, UINT[20] Saaypes
4 Outputs C i e
&+ Controlword Ay g
4 M RfDO2 ®nChid > QB3070 USINT[10] oteets
4 W Outputs S nData0uts > QB3080. UINTARRZ40] [ continuous
& Controlword & nDataQut3[0] > QB S08.0. UINT[20] [[]show Dialog
- s & rDataOuti{l] > QB 3100, UINT[20]
5 i Target position CIm nDataOutd > QB3120. UINTARR2[40] Vanable Name f Comment
RxPDO 3 ® nDataOut[0] > QB 312.0. UINT [20] e niar
b Bl RPDO4 = nDataOutdl] > QB 3140, UINT[20] b ver
4 &+ Mappings S nDataOuts > QB 3160, UINTARRZ[40]
- . ® rDatacuisio] > QB 3160, UINT[20] v
&7 NC-Task 1 SAF - Device 1 (EtherCAT) 1 e
71 NC-Task 1 SAF - Device 1 (EtherCAT) Info £ 2
[mE} Attach Variable Controlword (Qutput) *® ‘
Search: x| ShowVanables
ey : (®) Unused
<t ('}Task . ~ | (O usedand unused
S Aves ] Exclude disabled
= Avis | Exciude other Devices
Lie En‘ | Variable Size Mi tch I fone g2
= .2 anaple s>ize 15Matci thlps
4 —— 1 i Address
M Linked Variable nCtrl [
- | Eble Types
Size Offset L
| a fng T
Unked Variable: |8 B < Bosee
Qwn Wariable 16 io =] jes
Overlapped: 8 -
[ Size and Offset in bits ) Cancel
= uous
= rnDataon3(0] > QBS080 UINT[20] [T J5how Dialog
& rOataOutd(l] > QB 3100, UINT[2.0]
—®nDataOutd > QB 3120, UINTARRZ [4.0) bl Nan = Coment
B nDatalutd[d] > QB 312.0 UINT[20] I Hand aver
B rDataOutd(l] = QB 3140 UINT[20] ; ks orir
— % nData0uts > QB 3160 UINTARR2 [4.0] ' o
& nData0uis(0] > QB S16.0, UINT[20] v
< > Cancel OK
——r—— LESCMT SUMA I8 AT L NGSLELS LTS LA L .
|mE} Attach Variable Controlword ut) >
Search: % | Show Vanables
MOTION ' (o
= N('}Task —_ ~ | (O Usedand unused
o Awes [ Exclude disabled
= 5k Axis 1 Exclude other Devices
[ % En - —— g same Image
= .42 [W ! Variable Size Mismatch X Toottins
1 1 i Address
=% Linked Variable: nCir2 i
E
Size Offset &
; = #ing
Linked Variable: |8 =
L i ng
Own Variable 16 ] =y 1es
Overlapped: 8 7
[ Size and Offsetin bits ) Carncsl |
= uous
& nData0ut3[0] > OB 5080 UINT[20] [ [ J5how Dislog
& nOataOutd]l] > QB 3100, UINT[2.0]
< m nDatalutd > QB S120, UINTARR2 [4.0) Vaniable Name / Comment
& nDataOutd0] > QB 3120 UINT[20]
B rDataOutdfl] > QB3140 UINT[20] :
— & nDataluts = QB 316.0. UINTARRZ [4.0] !
& nDataOuts[o] > QB 5160, UINT[20] v
< > Cancal oK
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= I
- 1Bt 001G (NBON2 I0ffe Owd | on- A H HH
4 I
?;?Dwices [W| Attach Variable Target position (Qutput) > b Lln k Target POSItIon
P B Device 1 (EtherCAT) Soorch x| ShowVariables (RXPOD2) to Axis
4 GR Device 2 (EL6T51) L (®) Unused
] I ~ 1
=% Image MC:‘T;N s ~ () Used and unused 1 Drlve
asl
b Inputs . Aigs [] Exciude disabled -
4 [ Box 1 (CANopen Slave) S s 1 [¥] Extciuds other Devices nDataOut1
b Inputs 1% Enc [ Exclude same Image
Output: =1 Diive =] Show T
i : SRS ® Out > QB 296.0, MCNCORIVESTRUCT QUT2 [40.0] {mlShoinths
T &PDOA [9r0ata0utl > QB 206.0. UINTARRZ [40] [sort by Adaress
b I wrpO 2 B nDataOutl[0] > QB 2860, UINT(20] Show Variable Typss
b BT HPDO3 ® nDataOuti[l] > QB2080,UINT[20] :
b B RP004 & rData0utz > QB 300.0, UINTARR2 [4.0] pe
. & nDatalut2{0] > QB300.0. UINT[20] Matc Size
4 N RO = nData0ut2{l] > QBE020, UINT[20] 1 Types
4 W Outputs &nCt3 > QB306.0.USINT[1.0] e
& Controlword =nCtld > QB307.0. USINT[1.0] e il
®nData0utd > QB 308.0, UINTARR2 [4.0]
4 Oftsets
I RPDO 2 & nDataOutd(0] > QB308.0,UINT(20]
4 W Outputs = nDataOutill] > QB 3100 UINT[20] [[] continuous
%+ Controlword ®nDataOutd > QB 312.0, UINTARR2 [40] [ Stow Disiog
E 7 & nDataOutd0] > QB312.0,UINT(20]
- larget position = nData0uid[i] > QB3140, UINT[20] Variable Name f Corment
P RxPDO 3 & nDataOutE > QB 316.0. UINTARR2 [4.0] + [ Hand over
RPDO 4 & nDataOutE0] > QB316.0,UINT(20] r !
a4 B Mappings = rDaROuE]1] > QB3180, UINT(20] L7 [Take over
t 5 v
B S D TR . & rDataOuté > QB 320.0. UINTARR2 [4.0] . — :ox
= NC-Task 1 SAF - Device 1 (FtherCAT Info
¢ In the settings of the EL

General | EL6751 | ADS | EtherCAT | General Diag | Sync Diag | Box States | DPRAM (Online} |

EtherCAT: Tem 4 (ELG751)

ldentfy Device...

[Search...

)

Hardware Configuration. .

Master-Mode-1D-: 137 = Upload Configuration

Baudrate: [255 le - Verfy Configuration
Firmware:

Cycle Time (ps): 2000 18 (W01.15)

Sync-Cycle Multiplier: 5 = Firmware Update...

Sync-Cycle-Time fin ps): 10000 Advanced Settings...

Sync-Tw-PDO Delay (n %) 30 =

Input Shift Time (in %) 60 =

[ Disable Mode-State Modification

Sync-Cycle-Time = Cyle Time x
Sync-Cycle Multiplier

6751 CANopen Gate-
way set the Sync-Cycle
Multiplier to a reasona-
ble value

Sync-Cycle should be
greater than 1ms/node,
so 10ms could be used.
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4 W Box6 (COD-BX4)
P Inputs
B Cutputs
o BT TxPDO1
BT T«PDO 2
4 Inputs
! Statusword
2! Position Actual Value

[

bt BT TxPDO3

b BT TxPDO 4

b Bl RxPDO1

4 J| RxPDO2

4 [ Outputs

B Controlword
M- Target Position

b Bl RxPDO3

bt Bl RxPDO4

4 WM Box2 (MCS3242G024BX4 C0O 5453)
b T ibe

General | CAN Node | SDOs | ADS | Diag |

Mode Id: 1 = Automatic Adjust PDO COB Ids
Profile Na.: 402 192 [¥] Automatic PDO Parameter Download
Minn. BE [l Node-Fail Reaction

Guard Time (ms); 100

@ Stop Node
() No reaction
Life Time Factor: 3

Node-Restart

Emcy. COBld: 129 081 _ .
3 501 @ Automatic Restart
Guard COB Id: 17 ! (7) Manual Restart
[]Use Heartbeat
) Networl Reaction
Check, if none zero i@ No Reaction
Vendor |D: 327 (147 (7 Stop Al Nodes
Product-Code: 48 30
] Input-Fault-Reaction
Serial No.: 0 (D @ Inputs will be setto 0
Revision Mo.: 0 w0 () No Reaction

[T General CAN-MNode (direct access to layer 2, no NMT)

At each of the drives
(boxes) check the set-
ting of the Heartbeat vs.
Node-Guarding.

Using Node-Guarding
and a Guard Time of
100ms , life time factor
of 3 should work.

Make sure the checkbox
for “Use Heartbeat” is
turned off.

Activate configuration
and run the PLC
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Solution Explorer

SRl TestcaN V2 V3 A 5 X

= e Enable the NC Drive
G o-a|s-=- [ General | Setings | Parameter | Dynamics| Online | Functions | Coupling | Compensation]
Search Solution Explorer (Ctrl+ ) P - Setpoirt Poion: “
[a] Solution TestCAN V2 V3_A' (1 praject) | -218.9355 2189355
a4 G TestCAM V2 V3_A Lag Distance fmin/max;.  [7] Actual Velocity [/s] Setpoint Velocity:  [*43]
b (@l SYSTEM 0.0000 (0176, 0.264) 10365 0.0000
4 [ moTION Overide: [ Total /Cortrol Outpui:  [%] Emor:
4 B NC-Task1 5AF 100.0000 % 000/ 000 % D {0
[ NC-Task1 5vE Status flog) Status (phys.) Enabling
"% Image Ready NOT Moving [ Coupled Mods Cortroller
[T] Tables [[]Calbrated [ Moving Fw [Z]In Target Pos. Feed Fw
Objects [lHssdob  [IMovingBw  [7in Pos Range Feed By
4 i Aves
b Axis1 Controller Ky-Factor: [/s4] Reference Velociy: rsl
b Bek Axisb 1 ﬂ L]
b e Axis2 Target Position: r1 Target Velocity: [/s]
pLC ] 3 ]
1 saFETY o
& c-- == [ = B Set Enablin
= 9 (=]
4 o F1 2 F3 F4 E
4 ¥ Devices [#] Contraller
b == Devicel (EtherCAT) Feed Fw
b U Device 4 (COM Part) [V Fesd Bw
b cin Device 2 (EL6751) Overide [3)
4 it Mappings 100 Al
&% NC-Task 1 SAF - Device 2 (EL6751)

e After the drive is ena-
bled reset the NC axis
with F8, then activate
the NC axis with F5

e From now on it is possi-
ble to run the motor with
F1-F4

w| R &) H Ay
F1 | F2| F3| F4 F8 | _F9

Trouble shooting in case of the drives not being activated or not moving

e Check the box status in the TwinCAT environment:

| General | CAN Node | 5DOs | ADS | Disa | Online |

BoxState: SDO syntax emor at StartUp
SDO-Download-Emor (100, 51 0: data cannot be transfemed or stored to the application

( Refresh )

Has TwinCAT been successful in configurating your drive? If not — where does it fail?
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e Check the CAN communication using a USBtoCAN adapter and a CAN monitor. Do you see
the PDOs in both directions plus the Sync message:
o Id 0x80: Sync message
o |d 280 + node Id: TxPDO2 sent by the drive. Should be transferred once in each
sync cycle
o 1d 300 + Node Id: RxPDO2 sent by the master. If not changed to synced transmis-
sion will only be sent, if its contents is changed e.g. when the drive is moving or be-
ing enabled.

e If your drive does have a USB interface like a MC 50xx, use it to connect to the drive and
monitor the behaviour using the FAULHABER MotionManager. If the drive can be enabled
but does not move:

o Isthe drive in CSP mode?
o Is the scaling correct?
o Are the PDO settings as they are expected?

¢ If there is no second interface at your drive like at a 22xx BX4 COD, disconnect the PLC
from the CAN without resetting the drives and connect the CAN to the MotionManager and
check the drive configuration

o Isthe drive in CSP mode?
o Is the scaling correct?
o Are the PDO settings as they are expected?

Trouble shooting in case the drive is not moving smoothly

For axis tuning please use the Motion Manager’s controller tuning tool. See
application note 151.

Options

Starting from MC V3.0 firmware revision L3 the target position can be interpolated between the
updates via EtherCAT or CANopen. The interpolation rate is available at object 0x2332.00. De-
fault is 1 cycle = 100us which disables the interpolation.

For a typical EtherCAT update cycle of 1ms set the interpolation rate to 10.

For a typical CANopen update cycle of 10ms set the interpolation rate to 100.

Interpolation is not available in drives of the MC V2.5 family.
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Rechtliche Hinweise

Urheberrechte. Alle Rechte vorbehalten. Ohne vorherige ausdrickliche schriftliche Genehmigung der Dr.
Fritz Faulhaber & Co. KG darf inshesondere kein Teil dieser Application Note vervielfaltigt, 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, Ubertragen 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 abschlief3t, soweit sich aus
solchen Vertragen nicht etwas anderes ergibt. Die Application Note beschreibt unverbindlich ein mdgliches
Anwendungsbeispiel. Die Dr. Fritz Faulhaber GmbH & Co. KG Ubernimmt insbesondere keine Garantie
daflir und steht insbesondere nicht dafiir 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 Ablaufe 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 Ubernommen wird, die auf die Application Note
zuruckgehen.

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
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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