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XENAX® Ethernet servo controller with
EtherCAT® Busmodul

Functional Safety, TUV certified
Force processes with ,Force Limitation”,
,Force Monitoring” and ,,Force Control”

Introduction
This manual describes the integration of the
XENAX® servo controller with EtherCAT® bus modules
in a Beckhoff system with TwinCAT® 3 by using
the Jenny Science Motion Control Reference
(JS_MC_REF) function.

This document contains an example of the
configuration, program integration and test run.



This manual describes only the use of the XENAX®
with the internal library of TwinCAT® 3 and the
JS_MC_REF function. Additional XENAX® features
like Forceteq® basic or pro can be used by applying
the Jenny Science Motion Control Library
(JS_MC_LIB). In addition to that, the Jenny Science
motion library allows to operate an axis without the
need for a virtual NC-Axis. The manual for the Jenny
Science library can be found on the website
http://www.jennyscience.ch under

PLCopen Library.

This document also includes the set-up of an NC_|I
channel configuration as well as that of a Gantry
system.

XENAX® can be simply and quickly operated with
the intuitive graphical user interface WebMotion®.

We will gladly answer any questions you may have

or provide you with additional information.

Alois Jenny
Jenny Science AG

General


https://www.jennyscience.ch/en/products/download
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1 Development Environment

1.1 Beckhoff

1.1.1 Programmable Logic Controller

Beckhoff control technology is scalable — from
Industrial PCs to PLCs — and can be accurately
adapted to your application. The automation

software integrates real-time control with PLC,
NC and CNC functions.

In order to program Beckhoff PLCs the
development software for automation

TwinCAT® 3 is required.

TwinCAT® 3 uses the Visual Studio Framework and
all explanations in this instruction manual are based
on it.




1.2 Jenny Science

1.2.1 XENAX® servo controller

XENAX® servo controller for Jenny Science Axis with ‘ D
integrated EtherCAT® bus module. The bus module is
optional but it is required for this application. One
XENAX® can control one axis. The XENAX® servo
controller recognises all Jenny Science motors and
configures the parameters correctly.

The LINAX® linear motor axes are highly modular and Ix,
can be flexibly combined amongst each other. Four Leo,
different series are available.
Lx
Lx
Lx
Lx

Specifically designed for handling and Pick and Place
tasks with strokes from 30mm up to 150mm. The
configuration is extremely modular and there is only
one cable to the XENAX® servo controller.

1.2.4 ROTAX® Rotary motor axes

Specifically designed for fast and precise assembly
and handling tasks. It can be equipped with standard
gripping tools which enables a 360° rotation and has

a hollow shaft feedthrough for vacuum or
compressed air.
Rx
Rx

Rx Rx



1.2.5 WebMotion

This is the graphical user interface from Jenny
Science. It is stored in the embedded Web server of
the XENAX® servo controller.

WebMotion® is launched with a web browser by
entering the corresponding TCP/IP address

of XENAX®.

LINAX® linear motor axes, ELAX® linear motor slides
or ROTAX® rotary motor axes are automatically
recognized. The corresponding controller parameters
are saved and loaded automatically. With the Quick
Start button, the linear motors can operate
immediately. No user manual is needed.

Before the XENAX® controller can be used with the
Beckhoff PLC via EtherCAT®, a set-up must be made
via WebMotion®. This includes the set-up of a
payload, soft limits, etc.

For further information on the set-up of a linear
motor axis please refer to the instruction manual or
the tutorial video that can be found on
https://www.jennyscience.ch/en/applications/videos.

1.3 Status LED’s of EtherCAT bus module

@ RUN

@ ERR

O s11

O sm
LED Status RUN ERR ST1 (Jenny Science specific)  ST2 (Jenny Science specific)
<OFF> Initialisation state or no Bus module operable - Bus module ready

power

<ON> Operational state State bus off No application in the -

<BLINK> Pre-operational state

flash
Protocol download in

Internal Eeprom blank -
progress

1.4 Additional Material

The following data is needed for a successful
operation of the XENAX® servo controller with a
EtherCAT bus module:

Filename Description

Jenny Science ESI-File/XML device description for TwinCAT.

Xenax_EtherCAT_Xvi_.xml The ESl-file can be downloaded on our website www.jennyscience.ch
,XENAX® Servo controller” and , Firmware Bus Module“

JS_MC_REF.compiled-library

CANopen Ethernet Manual_.pdf

Jenny Science Motion Control Reference Function as compiled library.

The library is part of the folder in which this manual is located.

Manual describes the CANopen communication profile CiA DS301 as well as the device
profile CiA DS402 including all available parameters.

1.5 Software Requirements

Software Version

TwinCAT® 3 Automation Software  3.1.4020.0 or later
XENAX Firmware V5.08 or later
EtherCAT Bus-Module V2.66 or later


https://www.jennyscience.ch/en/applications/videos
https://www.jennyscience.ch/en/products/download

The EtherCAT bus is connected with the XENAX®
servo controller (IN/OUT).

For easy commissioning and maintenance, a TCP/IP
connection to each servo controller is
recommended for access to the WebMotion®.

Jenny Science provides a function block
(JS_MC_REF) for referencing the axis and use

the XENAX® with the internal library of TwinCAT® 3
in Cyclic Synchronous Position Mode.

In the cyclic synchronous position mode, the target
position is passed to the XENAX® servo controller at
cyclic time intervals (for example every millisecond).
The trajectory (driving curve) is calculated on the
Beckhoff PLC. For this reason, a virtual Axis for each
Axis is needed. This enables full control over the
driving curve. Thanks to the virtual nc-axis, round
curves or other complex driving paths are now
possible.

1.6 Cabeling
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Switch

2 Library and Drive Mode

2.1 Cyclic Synchronous Position Mode

XY-Axis Cyclic Synchronous Position

. —

Full control over Axis movement. Two
grey circles show a change in direction
and speed without a stop.



The following state diagram defines the behaviour
of an axis in situations where several function
blocks are simultaneously active for this axis. The
combination of several function blocks is useful for
generating more complex motion profiles or for
dealing with exceptional situations during program
execution.

Each motion command is a transition that changes
the state of the axis and, as a consequence,
influences the method of calculation of the current
movement.

All function blocks which do not appear in the state
diagram, do not affect the state of the axis.

The current state of the axis can be determined
with the function block “MC_ReadStatus” of the

2.2 State Machine

MC_Camin (Slave)
MC_MoveSuperimposed (Slava)

MC_Camin (Slave)
MC_GearlnPos (Slave)
MC_GaarlnVelo (Siave)

MC_MoveAbsclute
MC_MoveRelative
MC_Halt

MC_MoveAbsalute
MC_MoveRelative
MC_MeveAddiive

MC_MoveSuperimposed

ME_Fi

MG_MoveVelogity

Synchronized Motion

MG._MoveNetocity

MC_Camin (Siave)
1MC_GearinPos (Slave)
MC_GearlnVelo (Slave)

MC_MoveVelocity
MC_MoveSuperimposed

Continuous Motion

i

Discrete Motion

MC_Siop

Stopping

MCMoveRelative
MC_MoveAdditive
MC_Halt

MC_MoveVelocity
MC._NoveContinuous

Note 1

ErrorStop

h.

Standstill

/
Note 5
Disabled ]

From any state if MC_Power.Enable = FALSE and the axis has no error

MC_Reset and MC_Power.Status = TRUE and MC_Power.Enable = TRUE

virtual Axis.

MC_MoveAbsolute

MC_MoveRelative

MC_MoveAdditive

MC_MoveModulo

MC_Haime

Note Comment
Note 1 From any state in which an error occurs
Note 2
Note 3 MC_Reset and MC_Power.Status = FALSE
Note 4
Note5 MC_Power.Status = TRUE and MC_Power.Enable = TRUE
Note 6

MC_Stop.Done= TRUE and MC_Stop.Execute = FALSE




Performs a reference drive. The goal of the
reference drive is to find the absolute position of
the axis.

The axis either drives to a mechanical stopper or to
a Z-Mark indicator on the scale.

2.3 JS_MC_REF

Axis

Inputs JS_MC_REF

bExecute Executes the reference with positive edge — 0
bAbort Aborts the function — (s

FALSE=Normal (only one homing at the | babort
bForceNewRef beginning) bForceNewRef

TRUE=Force a new homing ]
iTypeGantry 0=Normal, 1=Gantry Master, 2=Gantry Slave — iTypeGantry

Use only on Gantry-Slave. Pointer to internal | pbMasterGantryHomingstarted
pbMasterGantryHomingStarted variable of GantryMasterBlock to indicate

that homing of master has started —| PeSlaveReadyForGantryroming

Done

Busy

Error

Errorld

Use only on Gantry-Master. Pointer to
pbSlaveReadyForGantryHoming internal variable of GantrySlaveBlock to
indicate that slave is ready to started

Outputs
Done Reference successfully done
Busy Busy, not in initial state
Error Error flag
Errorld Error code

IN/OUT
Axis Reference to the axis

This chapter describes how to put a Jenny Axis into
operation. Example projects are used for this
purpose.

References the axis and moves to two alternating
positions.

References a Gantry-System and moves with different
speed to alternating positions. A gantry system must
first be commissioned using the WebMotion. Please
read the details in the chapter “7 Gantry (optional)”.

3 Example Project in TwinCAT3

3.1 List of Demo Applications

3.1.1 Sample_TC3_NC_PTP

3.1.2 SampleGantry_TC3_NC_PTP
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Start TwinCAT3, select “Open Solution from Archive”,
choose the demo project and save it to your project
folder. It is recommended to start with the “Single
Axis” example project.

The EtherCAT Slave Information XML for the XENAX
should always be completely unpacked into the ESI-
directory of the EtherCAT master. In TwinCAT 3 these
files are located in
\TwinCAT\3.1\Config\lo\EtherCAT. This ESI file can
be downloaded from www.jennyscience.ch under
“XENAX Servocontroller->Firmware Bus Module-
>EtherCAT”.

Load ESI file into TwinCAT.
, TWinCAT> EtherCAT Devices—>Reload Device
Descriptions”

“PLC->Library Repository=>Install... ”
Open the “JS_MC_REF.compiled-library” from the
downloaded folder.

3.2 Open Project

¢ Microsoft Visual Studio

EDIT  VIEW  DEBUG  TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE  ANALYZE
New 219 - | b Attsch -
I Open d l B Project/Solution... Ctrl+5hift+0
Close % Web Site. Shift+Alt+0
Close Solution Open from Source Control
Save Selected Items ctri+s tR  Team Project...
Save Selected Items As... 3 Fe.. 40

Save as Archive. Convert...
Send by E-Mail...

Save Al Chl+shift+S

Open Project from Target...

Loy

Open Solution from Archive...
Export Template

3.3 ESI XML Installation

« v A » Dieser PC >IWindnw;(C:) 5 TWinCAT » 3.1 » Config > lo > EtherCAT I
-
v lo A MName
CANopen D Beckhoff FCuxxx xml
DeviceMet D Beckhoff FM3xxx xml

Eeb [] Beckhoff ILxxxx-B110xml
Kenax_EtherCATxml

b EtherCAT
[ Xenax_EtherCAT Xvid2V2xml
Beckhoff Ao D Kenax_EtherCAT Xvi75V8xml
RES () D Xenax_EtherCAT XviT5V85.xml

TWINSAFE  PLC TEAM TOOLS TEST SCOPE ANALVZE WINDOW  HELP
& Activate Configuration i | ‘ £
BT Restart TwinCAT System

Y Restart TwinCAT (Config Mode)

2 Reload Devices

Scan
& Toggle Free Run State
@ Show Online Data
. Show Sub ltems
& Security Management...

5

Access Bus Coupler/IP Link Register..

Update Firmware/EEPROM »
Show Realtime Ethernet Compatible Devices...

File Handling 3
Selected ltem 3

l FtherCAT Devices 1|

Update Device Descriptions (via ETG Website)

Target Browser » | |__Reload Device Descriptions )
Filter Designer » Manage User Defined Whitelist...
About TwinCAT Manage User Defined Blackdist.

3.4 JS_MC_REF Library Installation

e eom wew proect s oesus twicar e RC Jscore mois wmoow e
-0 (B-D-L@dXd | b Ak T Rebease - | TwinCAT CE7 (ARMVT)

<] 8 [fss
Buid 402412 (Losded) - = © L=] W3 98 | [Samplecantry 03 NC F -] [Cx-1883C1 -

o [Main

Fs x

s | 0 iy ropsicny

o 5 == o
e o e, e P i B oy
GmiH)  Ted_FtherCAT
b
e =T o
Compor: e My MR-
el
L
€ T > DieserPC 5 Windows (C) > temp v o
=5 s Schnellzugrff =
TEi e omome
TE o
Fompby I 0-Objee
.
braryere Dokumente.
S ey
- R
il
S videos
40 43 Windaws (C)
= e

= Enbwicklung (]
= Geschahspraze

Diateiname: | 15_MC_REF.compaed-libary <A tary fles (x
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Choose the target system to connect to a Beckhoff
PLC.

Set the system into Configuration Mode

In the example project, the existing devices must be
removed first. Right click on
“Device X(EtherCAT)” and select remove.

Then right click on Devices and select scan.

Select desired network interface card.

3.5 Choose Target System

wHl B2 @ @[ ~ . |Mgn
<Local>
CX-1663C1 (5.22.99.193.1.1)
Choose Target Systemn...
Choose Target System *
Ell] <L l oK, I
Cancel

Search [Ethernet)...

Search [Fieldbusz)...

” TwinCAT Projectl - Microsoft Visual Studio

[r—
File Edit View Project Build Debug | TwinCAT | TwinSAFE PLC Team Tools Test S

- O |8~ -2 MWl % ] |5 Activate Configuration
B B2 @ ®%)[ <o i B Restart TwinCAT System
T Restart TwinCAT (Config Mod:
Solution Explorer v i x !3 et TWICAT (Config Mode) I
¥ Reload Devices

co@ e-a| s -

Search Solution Explorer (Ctrl+a) P~
] Solution 'TwinCAT Projectl’ (1 project)
4 ] TWinCAT Projectl

b @l SYSTEM

Scan

Toggle Free Run State
Show Online Data
Show Sub Items

e @

' Security Management...

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

o
o

Show Realtime Ethernet Compatible Devices...

File Handling »
EtherCAT Devices >
About TwinCAT

3.6 Scan for Devices

SAFETY
[ co+

ANALYTICS

‘O Add Mew ltem... Ins

*0__Add Bsting ltem... Shift+ Alt+ A

X Remove Del
Change Netld...

Save Device 3 (EtherCAT) As...

Append EtherCAT Cmd

& ANALYTICS

4 5% Mapping ‘T Add Mew ltem... Ins
mo NC-T| a  Add Existing Itemn... Shift+Alt+A
J‘? Main Export EAP Config File
m ) Main =
_r'! MC-TI ™ Scan I
3 new 170 devices found X
[/|Device 1 [EtherCAT) oK
EVICE Erl ttomation Pratocal]  [FECT) I_I
C1E - Cancel
Select Al
Unselect &l
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When ,,Scan for boxes” appears
- Press YES (JA)

TwinCAT wants to add a Virtual Axis. Press cancel.
The example project already contains a virtual axis if
one is needed.

When ,Activate Free Run“ appears
- Press No (Nein)

Link the virtual axis with “Link To I/0” to the real
axis. The PDO mapping is done automatically.

Only for the “SampleGantry_TC3_NC_PTP”:
The ProcessStatusRegister PDO of both Gantry-Axis
must be added and linked manually.

Link to I-dProcessStatusRegister_Master or Slave of
the Main.

Append linked aris to

@ MC - Configuration
) CNE - Configuration

Gaowa [Seting: ursvater Dpramice Orkew  Furcton Coukng Compeneaton

T = ]
—_—
Lk To PLE.. |MAIN Xanas 1 (Main iniance)
Hois Type: |
4 B Nk 154
[dh NC-Tesk 1 5VB Ura: Type Hame Comment
% imag legnal
|Cikopen DSA02, EtherCAT Cof Drive 1 frsa] HKENEKX Xvi TEWE
b — o)
Aot
Peama
R
Divider
« @rc
4 {1 Main Motda: | ¢ L
4 G Main Project Py—
(3 Betemal es
b g References L
General EtherCAT\c Statup  CoE-Online  Online
Sync Manager: PDO List:
SM  Sze  Type  Fags Index Sze  Name Flags sMo su
0 246 MbOu 3 0
1 246 Mbxh G&IADT 60 TxPDO2 0
2 12 Oupus &IAID B0  TxPDO3 0
314 npus WAl 00 TxPDO4 0
WIA12 100 TxPDOS 0
WIAI3 80  T«PDO6 0
4 01800 60 RxPDO 1 2 0
PDO Assignment (x1C13): PDO Contert (Gx1ADO):
AT Index Sze  Ofs  MName Type Defauit fhex)
Cloca10 %604100 20 00  Statusword UINT
CJo1A11 &606400 40 20 Fostion Actual Value DINT
[ 041412 fexcluded by 60F4:00 4.0 60 Following Error Actual Value DINT
101413 fexcluded by 0
X
Download

DO Assignment
DO Configuration

—————— Sublndex
Online

MName

&1 Statusword

%1 Position Actual ..
# Following Error .
&' Process Status R...
# WeState
# InputToggle
=

3¢ 3¢ 3¢ 3 3¢

State

% Controlword X
B TargetPosition X

CoommMo -0 o0oo

4 [ POUs
(5] MAIN (PRG)

b PlcTask (PleTask)
b O Mein Instance

4 5 Device T (EtherCAT)
22 Image
2 Image-Info

b 2 SyncUnits

3 Inputs

b Outputs

b @ InfoData

b [§ Term1(EK1200)

4 [ Drive 7 xvid

4 [ TPDO1

#1 Statusword
# Position Actual Value

4 W

% Controhword

B Tarnat Dacitinn

.22,99.193.2

Mame:

Index (hexl:

]
o |}
2006 8198 [ ]

ﬂ

Cancel

Data Type: DINT v nState2
Bitlentgh |32 B InInputs . E..
.In.Inputs . Dr..
liProcessStatus...
e By nStated
T — nStated
02006 - Process Status Register
T e
052004 - Force Actual
06041 - Statusword
026061 - Modes of Operation Display Crl2
026064 - Posiion Actual Vallie
(=EDEC - Velocity Actual Value 1. Out. Outpu...
| lurkedto... | [MAIN.L_dProcess StatusRegister_Master . PTask Inputs . Main Instance . [ |
Comment W nput]
Seaich: 3
Ehie Axis 2 ~
¥, Enc
{ B
rDataln > 1B 340.0, UINTARR2 [4.0]
ADS ez | rDataln > 1B 3480, UINTARR2 [4.0]
rDatalnd > 1B 3520, UINTARR2 [4.0]
rDatalnG > 1B 356.0. UINTARRZ [4.0]
Fullame: | rDatarG > 1B 3600, UINTARR2 [4.0]

rDeinpuTine > 1B 3668.0, DINT [4.0]

rDataln? > 1B 3720, UINTARR2 [4.0]
Ernd Di
&

rDatain2 > 1B 380.0, LINTARR2 [4.0]

rDatalind > 1B 386.0, LINTARR2 [4.0]

rDatalnd > 1B 392.0, LINTARRZ [4.0]
rDatalnG > IB 336.0, LINTARRZ [4.0]

b T 5 e R

rDatalrE > 1B 400.0, UINTARR2[4.0]
DL ™
P
BT Main
14 Main Instance

0 MAIN
i |_diProcessStatusRegister Master >

B 388220.0,
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Double click Real-Time and press “Read from Target”.
This will assign the PLC tasks to a free CPU on the
target device.

Compile project with
,,Build=>Rebuild Solution”
There must be 0 errors!

Sometimes, the project must be closed and opened
again to apply the new realtime settings.

Launch the example project by activating the
configuration.

go online

start program
The Axis will start moving. Make sure that nothing
can be damaged.

3.7 Realtime Settings

- =lws

o
T
-
2 Type sptem -
] ecom oot I
+ @ vomon [
- B T s
By NC Task 1 5VB - I
Stsoie)  Detaut
7 fisolated) r
Object [rrceu
WIS [odmr )
VO Tk Setw 5
PicTk Detait )
Plehtack Setan 5

PROJECT | BUILD | DEBUG  TWINCAT TWINSAFE PLC

Cyce Time (ms) o
Tm 1
Tms 1
0ms o
pane) [

|- 2 ¥  Build Solution

Ctrl+Shift+B

4 Rebuild Solution

1

Clean Solution

|:,| Build test_nc

-@| &
= | Rebuild test_nc
pLer (B0 Clean Selection
e’ (1 proje Eatch Build..
A Configuraticn Manager...

3.8 Launch Demo Project

AMALYZE  WINDOW  HELP
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This chapter describes how to put a Jenny Science
axis into operation without a demo project. It is
possible to create a new project or to add a Jenny
Science axis into an existing project.

File>New=>Project...

Create a new TwinCAT XAE Project.

The EtherCAT Slave Information XML for the XENAX
should always be completely unpacked into the ESI-
directory of the EtherCAT master. In TwinCAT 3 these
files are located in
\TwinCAT\3.1\Config\lo\EtherCAT. This ESI file can
be downloaded from www.jennyscience.ch under
“XENAX Servocontroller->Firmware Bus Module
->EtherCAT”.

Load ESlI file into TwinCAT.
, TWinCAT—=> EtherCAT Devices—>Reload Device
Descriptions”

4 New Project in TwinCAT3

4.1 Create Project

D Start Page - Microsoft Visual Studio

Windows Desitop
" Web
Cloud
Reporting
Shverght
Test
WeF
Workfiow
© Other Languages
© Other Project Types
+ TwinCAT Messurement
TwinCAT PLC
TwinCAT Projects
Samples

+ Online

Nome: [TwinCAT project]

Location:

Selution name: TwinCAT Project]

C:\Users\usemame\Documents!\Visual Studio 2013\Projects'

FILE | EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TEAM TOOLS TEST SCOPE  ANALY
New 'R iE  Project... Ctrl+Shift+N I
Open * | ‘@ WebSite... Shift+Alt+N
Close ‘T8 Team Project...

Close Solution ‘B File. Ctel+N
Save Selected ltems Ctrl+§ Project From Existing Code...
Save Selected Items As...

New Project ? x

* Recent NET Framework 4.5+ Sort by: | Default p p-

4 Instaled .

TwinCAT XAE Project (XML format) TWinCAT Projects I Tope “Takicl

4 Templates E TwinCAT XAE

4 Visual o Configurstion
» Store Apps

[ Create directory for solution
[] Add ta soyrce control

[

oK

Concel |

4.1 ESI XML Installation

=
lo
CANopen
DeviceMet
Esb
EtherCAT

> Dieser PC 'IWinduws(C:] > TwinCAT » 31 » Config » lo » EtherCAT |

Beckhoff AX3iooc

RES

& Activate Configuration
B Restart TwinCAT System

-

2 Reload Devices

Scan
& Toggle Free Run State
@ Show Online Data
. Show SubItems
& Security Management.

Access Bus Caupler/IP Linl

File Handling
Selected ltem

Y Restart TwinCAT (Config Mode)

k Register...

Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

~ MName

D Beckhoff FCaox xml

D Beckhoff FM3xxx.xml

| Beckhoff ILxxcox-B110ml

Kenax_EtherCAT.xml

] Kenax_EtherCAT XvidV8xml
[ Xenax_EtherCAT_Xui75¥8xml
v D Xenax_EtherCAT_XviT5V85.xml

I
TWINCAT | TWINSAFE  PLC  TEAM TOOLS TEST SCOPE  ANALVZE  WINDOW  HELP

l EtherCAT Devices

Target Browser
Filter Designer

About TwinCAT

Update Device Descriptions (via ETG Website)...

l Reload Device Das:ngtmns I

Manage User Defined Whitelist...
Manage User Defined Blacklist...
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“PLC->Library Repository—>Install... ”
Open the “JS_MC_REF.compiled-library” from the
downloaded folder.

Choose the target system to connect to a Beckhoff
PLC.

Set the system into Configuration Mode

4.2 JS_MC_REF Library Installation

D4 test nc - Microsoft Visual Studio

File Edit View Project Build Debug TwinCAT  TwinSAFE Team Tools Test Scope Analyze Window He
col@-a-e e - @ | p atach.. - - [Release TwinCAT CE7

xy H| B 2 O @2 [ocessa -] < ¢ [Main Bk

Solution ——==
Library Repository

Search Location: [SVSM '] [ EditLocatons.; k
&1 Soly (C:\TWinCAT3. 1\Components Plc\Managed Libraries)
4 Gl

>

b | Instaledibraries:

< [ companies) )

mi (ff) Select Library

ot
ol [ ) < Windows ©) »

Temp » JS_MC_REF

Organisieren v Neuer Ordner
& OneDrive

ea: % Zuletat besucht

ST

4 Bibliotheken
(5 Bilder
Haewbrdl 3 poumente
& Musik
&l Subversion
[ B Videos

1% Computer
&, Windows (C)

‘ Dateiname:

0 @
Anderungsdatun

19.02.2018 07:59

»
~ | Alllibrary files (.compiled-libr: +.

Offnen

4.3 Choose Target System

n|nc \@|@7_J|I<Local> - ;EE‘M*n
<Local=>
CX-1663C1 (5.22.99.193.1.1)
Choose Target System...
Choose Target System >
=8 < l 0K, |

M TwinCAT Projectl - Microsoft Visual Studio
File Edit View Project Build Debug
io-o|B-n-uEP| Y

N @‘ @ 74‘ <Local>

v ax

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+)

p -
] Solution ‘TwinCAT Projectl’ (1 project)
4 il TWinCAT Projectl
b @l SYSTEM
MOTION

Cancel

Seaich (Ethemet)...

Search [Fieldbusz)...

Activate Configuration
Restart TwinCAT System
Restart TwinCAT (Config Mode) I

Reload Devices

8 | Pl

Scan
Toggle Free Run State

Show Online Data

e @

Show Sub Items

Security Management...

Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...
File Handling

EtherCAT Devices

About TwinCAT

r
TwinCAT ITwinSAfE PLC Team Tools Test

S
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Right click on Devices and select scan.

Select desired network interface card.

When ,,Scan for boxes” appears
- Press YES (JA)

Choose “NC — Configuration” for cyclic synchronous
position mode. A virtual NC-Axis will be generated
and linked automatically.

When ,Activate Free Run“ appears
- Press No (Nein)

In ,,SYSTEM—>Real-Time“ (Tab Settings) set the base
time of the CPU.

In the cyclic synchronous position mode, the cycle
tick on the bus can be set in

,MOTION->NC-Task 1 SAF“. This time can only be
greater than or equal to the base time. This is the
objects transmission cycle.

Possible values are from 200us to 2ms.

Typical is 1ms.

Only multiples of 100us are allowed.

4.4 Scan for Devices

& anavmics

4 5% Mapping ‘T Add New ltem... Ins
&% NC-T %7 Add Existing Item... Shift+ Alt+A
J‘? Main Export EAP Config File
@ Main—
j‘_,ENC_ “u Scan I

3 new I/0 devices found

s

Microsoft Visual Studio

o Scan for boxes
T

I oK I

Urselect Al

EtherCAT drive(s) added

Append linked s to: I@NC—EDnFigulatiun I

X

=

O CNC - Configuration

Cancel

Microsoft Visual Studio

0 Activate Free Run

4.5 Cycle Time

coR| - &=~

Settings  Online  Priorties C++ Debugger

Search Solution Explorer (Ctrl+a) p- Fouter Memay iobal Task Corfg
I 51‘““"“” test.nc’ (1 project) Configured Size [MBL Maximal Stack Size [KB]
4 Glltestnc
y @ svsTem Alocated / Available: ]
14 License
b é Real-Time Available cores (Shared/solated).  [1 [0 2] | Read from Target Setontarg
b B Tesks
% Routes Core [Rr-core [Baseime  [Fore Limit
4 Type System [ ¥ Default 1ms =%
[i] T<COM Objects
4 MOTION
b [ NC-Task 1 SAF
cowle-d| &= - Task  Setings Oniine ~ Add Sybols
Search Solution Explorer (Ctrl+ ) p-
Name: NC-Task 1 ZAF Port 501 5
R Solution 'test_nc' (1 project)
a [l testne Auto start Object id: 205000010
b [l SYSTEM [ Auto Priorty Managgmert Options
4 =] [ Disable
e ek i [T S—

& Anavymcs
[ =10

Star tick (moduo): o =

[ Separate input update
Pre ticks: 0 5

Indlude extemal symbols

[] Waming by exceeding

Message box

1/0 at task begin

Watchdog Cycles
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4.6 Virtual Axis Configuration

Solution Explorer PRl TwinCAT Project] = X

Select the position measuring unit in the NC-Axis | =~ @[°-a # - . Genof St Jpoontr Drmcs. rine | Fncions Coupig Comprstin
Search Solution Explorer (Ctrl+() v o -
Settlngs. 127 Solution TwinCAT Project!" (1 project) inkTo 0 ‘ [Drve 1060 |
4l TwinCAT Project! [Link To PLC..._ ] [ ]
b @l svsTEm
4 MOTION Axis Type: CANopen DS402/Profile MDP 742 (e.g. EtherCAT CoE Drive) v
Linear Axis: mm a8 e D o
Lo 2% Image Postion:  [Jum [ Moduio
Rotary Axis: Degree e B Lo

Objects.

Easm o
. = Position: Velocity: Acceleration: Jerk:

g rLc

B [mm | [mmss | [omss2 | [mmss3 |
) sareTy
[ -+
4 Fwo Axis Cycle Time / Access Divider
4 % Devices Divider 1 2] Cycle Time fms):
4 'OB;T:;;(EIHUCAT) Modulo: :0 z
. . p Orie | Farira | Gy Comporsalin
Set the velocity parameters according to the table ach Sl Eploces (G-
150 Solution TwinCAT Project" (1 project) Ko bt [Jot ]
4 Gl TwinCAT Project! E Msdvoen Dyormics: —
> il sysTem [Reference Velocity 45000 mvs
4 [@ MoTioN [Masimum Velocity 45000 Imm‘!
4 [ NC-Task 1 SAF ‘Manmum Acceleration mc mm/s2
[ NC-Task 15VB
.8 Image ‘Maximum Deceleration 15000.0 mm/s2
] Tables - Default Dynamics:
(@] Objects - Manual Motion and Homing:
. Homing Velocity (towards plc cam) 300 mms
Homing Velocity (off plc cam) 9&7 mm/s
b wf Dive [Manual Velocity (Fast) 300 mm/s
i Col [Manual Velocity (Siow) 50 Imm
b Inputs Jog Increment (Forward) 50 mm
mec b W Outputs Jog Increment (Backward) 50 o
Motor ty Scale resolution Reference Maximum Manual Velocity Manual Velocity
P Velocity [mm/s] Velocity [mm/s] (Fast) [mm/s] (Slow) [mm/s]
LINAX®, ELAX® 1 um/inc 4500.0 4500.0 30.0 5.0
LINAX® 100 nm/inc 900.0 900.0 30.0 5.0

ROTAX® Rxvp 0.005625 deg/inc 9000.0 9000.0 90.0 15.0
ROTAX® Rxhq 0.003 deg/inc 7200.0 7200.0 90.0 15.0

) rvincaTProject = x

@ o-as= Genersl | Setings] _Parameter | Dynamics | Orline | Functions | Coupling | c: 1
Search Solution Explorer (Ctrl+) P~

Paramets Offline Val Online Val
51 Solution TwinCAT Projectl (1 project) SIS SRS S

Before referencing the axis with the XENAX® servo
controller, ,Position Lag Monitoring” has to be

4 ] TwinCAT Projectl @ Maximum Dynamics:
H b [l SYSTEM - Default Dynamics:
disabled. 4 |z MOTION + Manual Motion and Homing:
Set “Position Lag Monitoring” to FALSE under e ST

B Image

Parameters. 2 Tebles T |Moniing
[5] Objects IPosmon Lag Monitering FALSE vFTRUE
Maximum Position Lag Value 5.0

Maximum Position Lag Filter Time TRUE 0.02

Position Range Monitoring TRUE = rue
Position Range Window 50 50
Tt P Wi Tone wlonc

. . ” H = B rvincaT Projects + x
Adjust ,Scaling Factor Numerator” to the resolution : winCAT Prje
@le-af s~ General | NC-Encodef] _Parameer [Time Compensation | Orine|
of the used motor. Search Solution Explorer (Ctrl+) p-
3] Solution TwinCAT Projectl’ (L project) [ [Pametc [ SuineVele
4 TwinCAT Project - Encoder Evaluation
b @l sYsTEM Invert Encoder Counting Direction
4 [ MoTION Scaling Factor Numerator
b %CNT:‘_’? iﬁva Scaling Factor Denominator (default: 10)
jg lma‘g:; Position Bias
[ Tables Madulo Factor (¢.g. 360.07)
] Objects Tolerance Window for Modulo Start
4 S e Encoder Mask (maximum encoder value) OxFFFFFFFF OxFFFFFFFF
P
Encoder Sub Mask (absolute range maximurm value) (Ox000FFFFF 0x000FFFFF
e
E Reference System INCREMENTA(' | mcremenTAL
Ty ol + Limit Switches:
b Inputs +  Filter
Motor typ Scale resolution Scaling factor Numerator
LINAX®, ELAX® 1 um/inc 0.001
LINAX® 100 nm/inc 0.0001

ROTAX® Rxvp 0.005625 deg/inc 0.005625
ROTAX® Rxhq 0.003 deg/inc 0.003
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In Axis Drive set, ,Following Error Calculation” to
,Extern”

Since the XENAX® servo controller has an integrated
NC-controller, the internal controller has to be
disabled by selecting ,SERCOS controller

(Position by SERCOS)” under “CN-Controller”, “Ctrl”.

The configuration is activated by pressing on the
highlighted icon.

The following two messages “Activate
Configuration” and “Restart TwinCAT System in Run
Mode” can be answered with OK.

In “I/O->Devices—> Device 1(EtherCAT)->Drive 1”,
tab: CoE — Online, double-click on object “6060”.

When the window “Set Value Dialog” is opened,
activate the reference mode

by putting the object “6060” on 6.

This reference mode has to be activated each time
the XENAX® servo controller is restarted.

In “MOTION—=>NC-Task 1 SAF>Axes—>Axis 1%, tab:
Online, the value (position) in the picture, should
appear in black. If the value (position) appears in

grey, there are communication problems between

Beckhoff and XENAX® over EtherCAT.
Please check the connection, the power supply and
the settings.

In “Enabling”, press “Set”. Then press “All” in the
window that was opened. This window will be
closed automatically. The motor will be unlocked
and the reference will be executed.

TwinCAT Project] # X

@ o-a@|s -

£ Solution TwinCAT Projectl {1 project)
4 il TwinCAT Projectl
b @l SYSTEM
4 [z MoTION
4 NC-Task1 SAF
[& NC-Task15VB
2% Image
[] Tables
[@] Objects
4 e Aees
4 o Aisl

b8 Enc
> =1 Drive]

Solution Explorer

@ o-a| &=

Search Solution Explorer (Ctrl+ )

21 Solution ‘TwinCAT Projectl’ (1 project)
4 il TwinCAT Projectl
b [l svsTEM
a MOTION
4 NC-Task 1 SAF
[E1 NC-Task1 SVB
2% Image
[ Tables
[ objects
4 e Aves
4 s Avis1
b ¥ Enc
b=l Drive
3 Inputs
b A

4.7 Manual Control

General | NCDrive] Parameter] Time Compensation

Search Solution Explorer (Ctrl+ i) P~

Parameter Offline Value

Output Settings:

Position and Velocity Scaling:
Torque and Acceleration Scaling:

Optional Position Command Qutput Smoathing Filter:

DEaaaE

Other Settings:
Drive Mode 'STANDARD' L‘ 'STANDARD"
Drift Compensation (DAC-Offset) 0.0 (

e R T—

"Bxtemn’

TwinCAT Projectl & X

General | NCCortroller | Parameter | Onine |

Type Posiion controller P

Position controller P
Fostion cortroller with two P constarnts (with Ka)

Pasition cortroller FID fwith Ka)

Position P and velocity PID controller (Terque)

Position P and velocity PI controller with Observer (Torque)
Two spesd controlier

n TwinCAT Project] - Microsoft Visual Studio

File  Edit

-08-

View  Project

Solution Explorer

SO o & -
earch Solution Explorer (Ctri~i)
151 Solution TwinCAT 3 CNC Sample JSC' 2 projects)
> [ ONC Visualzator
4 il TwinCAT 3 CNC Sample J5C
>l SYsTEM
b [ morion

» @lec

4 % Device 2 (EtherCAT)
*8 image
*% image-Info
b2 SyncUnits
b Inputs
b W Outputs

b infoData
N () BT

4 N0 ?

Build
ST TIERE
1 B2 8@ oxssa

TwinCAT

TwinSAFE

Debug PLC  Team

Activate Configuration
B Restart TwinCAT System

[-1 Restart TwinCAT (Config Mode)
-

ZE Relnad Nevieee

TwinCAT 3 CNC SampleJSC & X

Genersl EheCAT Process Data Staref] CoF -Orioe [brine

Update Ui [Cato Updte [ Snge Lpdate (] Show Ofne Data
Advanced. |
Addto Starw. (Grie Data Modie OO (AoE Port): [0

hdex Name Fags Vaue

0000 (1)

Folowng Emor Window

Solution Explorer

& o-a| &=
Search Solution Explorer (Ctrl+i) P~

%] Solution TwinCAT Projectl’ (1 project)
4 gl TwinCAT Projectl

b [l SYSTEM

4 [z MoTION

4 NC-Task1 SAF

[Z NC-Task1 SVB
2% Image

Tables
Objects

[ Cantraller
[7] Feed Fu
] Feed B

Overide [%]:

0 All

6057 Poston Window RW P
an Lint |_Forcs. v T =
078 Motor Curent Actual Vake
7A Target Postion i ax
€7D0 Soitwere Postion Limt . 3 -
6081 Frobie Vebocty
6083 Profie Acceleration Fud
6084 Proble Deceleration
ot o otk
Fres 0 T
B Cem 1 ®0 6 BEORS?

BER TwinCAT Projectt = X

| General | Settings | Parameter | Dynamics| Orline | Functions | Coupling | Compensation |

o) o

Setpoint Postion: ]

0.0010 00000

Lag Distance {min/max):  [mm] Actual Velooty mm/s] Setpoint Velooty:  frm/s]
0.0000 (0.000, 0.000) 0.0000 0.0000

Overide [%] Total / Cortrol Output: [ Error

0.0000% 000/ 0.00% 00
Status fog.) Status phys.) Erabing

[ Ready NOT Moving  [] Coupled Mode [l Cortroller ~ [Sel |

[C]Calibrated  [7] Moving Fu [ In Target Pos. [] Feed Fu

[lHesdob  [IMovingBw  [lin Pos. Range [ Feed Bw

Contraller K-Factor: frm/smm] Velocty: fm/s]

[]

Target Fostion Target Veloiy: /5]
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Please wait until the linear motor axis is again in [Geners! | Setings | Parameter | ynamics| Onine [ Functons [ Gouping [ Compensation
Standsti”. s 00000 Setpoint Position: ﬂ[{’;ﬂrg]
141 H lance {min/max). Imm, ual ] Imm.'s, 0if ] . mm/s;
Transfer the absolute position of the axis to o Dt futan) o) el Melocty. o] Scport Velecky: ]
TwinCAT by pressing the button fronde: 2] ot/ Cortml Output__[3) Sror =
“Reset” (F8) Status fog ) Status (phys) Enabling
[¥] Ready [ZINOT Moving [ Coupled Mode: [¥] Controller
[l Calbrated  [] Moving Fw [ In Target Pos. Feed Fw
[ Has Job [] Moving Bw [ In Pos. Range [¥] Feed Bw
Cortroller Kv-Factor fmm/s/mm] Reference Velocity: fmm/s]
0 ﬂ 3000
Target Posttion: rm] Target Velocity: fmm/s]
[} 1 [}
——| =] + | ++ ofl B=X
LI il i‘ ﬁl - - ﬂl
Activating “Cyclic Synchronous Position Mode”:  [svubsks Lx
“I/O->Devices—>Device 1 (EtherCAT)->Drive 1 -
(Xvi)”, tab: ,,CoE — Online” double click on object Fion

”6060”
=
“Cyclic Synchronous Position Mode” &= =

is activated by setting the object 6060 on 8. L=
The motor is now ready to drive.

Under “MOTION->NC-Task 1 SAF—> Axes—> Axis 17, open Solution Explorer W TwinCAT Projectl + X
the “Functions” tab. Select the start mode suchas | hsf" o-d ‘Cf I | Tt L e s o] e G Gt
. B ) ) . earch Solution Explorer (Ctrl+ii) - cint Posiian -
positive motion, negative motion, reversing | & souion tuncar aeat ot | R, 65.0920 et
.. 4 il TwinCAT Projectl Exended Statt
sequence etc. Enter the remaining parameters such b @ sveTen St Mo ] =
oy . 4 [ MOTION I
as target positions and set the LINAX® linear motor 4 [ NC-Task1 SAF I”szjw‘ L m
axis in motion by pressing “Start”. e o Pt [mm]
f . . ables Idle Time T s e .
In the picture on the right side, the motor moves 8 o ST
back and forth from the Target Position 1 to Target i Fl e Gt = —— ]
T i Mode = :
Position 2. ;\im Output Value 0 ol Sop
el Set Actual Position
» Ewo 0
P : H H Set Target Postion
This is a function test to check the communication -

between Beckhoff and XENAX®.
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4.8 PDO-Mapping

4.8.1 Required PDO’s

If chapter “4.4 Scan for Devices” is followed, no
manual PDO mapping is necessary to control the axis
(basic function). The required PDOs are automatically
added and mapped.

See under Drive X->Process Data

Output PDO 0x1600

| ey o

Sync Manager:

Startup  CoE -Online  Online

PDO List

SM  Size  Type  Fags index Sz Name Flags SM sU
0 246 MbxOut &1A01 60 TxPDO 2 0
1246 Mpp ™A 80 TxPDO 3 0
2__ 6 Qutputs AT 00 T*PDO 4 0
30 s &1A12 100 T«PDOS 0

O1A13 80 TxPDO 6 0
S RxPDO 1 2 ]o
4 v | (B0 00 FxPDO 2 0
PDO Assignment (Bx1C12) PDO Content (31600}
|| index Sze  Offs  Name Tyee Default (hex)
01611 0604000 20 00 Controlword UINT
[Jox1512 Ox607A:00_4.0 20 Target Postion DINT
[]0x 1613 fexcuded by 0x 1600 50
[10¢ 1614 fexciuded by -
In p ut PDO 0x1A00 Genersl  EtherCAT [ Frocess Data JPic | Starup | CoE -Onine. Oriine
Sync Manager: PDO Lit:
SM  Sze  Type  Flags Index Sze  Name Flags SMSU
0 226 MOt DADD 100 TwPDO1 3_Jo
126 Mbxn GADT 60 TxPDO2 0
26 Outputs OqAID 80 TxPDO3 0
[0 mous OAATT 00 TxPDO4 0
0dAT2 100 TxPDOS 0
0dA13 80 TxPDOS 0
4 »| |80 60 RxPDO 1 2 [
PO Assignmert (Cx1C13) PDO Content (0x1A00):
2 AL Idex  Sze  Offs  MName Type Defauit thex)
01410 E4100 20 00 Stawsword UINT
[oxtatt 2606400 40 20 Postion Actual Value DINT
[] 01412 (excluded (x60F4:00 40 60 Following Eror Actual Value DINT.
[10¢ 1413 fexchuded T

4.8.2 Optional PDO’s

Optional PDO’s can be mapped to utilise the full
scope of the Axis. Enable additional PDO’s according
to your needs.

PDO Entry Name
|_Force Actual

Force Actual

Process Status Register

Following Error Actual Value

Digital Inputs

PDO Entry Name

Limit |_Force

Limit Force

Torque Offset

Target Velocity

Physical Outputs

Parameter
0x2005

0x200A

0x2006

0x60F4
0x60FD

Parameter

0x6073

0x2009

0x60B2

Ox60FF

Ox60FE

Inputs:

Description

Provides the motor current in [mA], e.g. for monitoring a force process.
Provides the actual Force value in [mA], e.g. for monitoring a force
process. (Only with Xvi 75V8S and Signateq® measuring amplifier)
Provides additional information about the Axis

(See XENAX® Manual command “TPSR” for detailed information)
Provides the actual deviation of calculated trajectory position and
measured position on encoder.

Provides the digital input status of the XENAX®.

Outputs:

Description

Limits the motor current in [x10mA] which corresponds to the motor force
or torque.

Force limitation in [mN] based on the value measured by the Signateq®
measuring amplifier. (Only with Xvi 75V8S and Signateq® measuring
amplifier)

Sends the target acceleration along with the target position and velocity,
resulting in an even smoother and more accurate drive. (See more details
in chapter “4.8.4 Torque (Acceleration) Offset”).

Sends the target velocity along with the target position resulting in a
smoother and more accurate drive.

(See more details in chapter “4.8.3 Target Velocity”).

Control the digital output signals of the XENAX®.
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Hint:

Target Velocity is optional. It sends the target
velocity along with the target position to the
XENAX®. This results in a smoother drive and a
lower deviation from the target position.

Make sure that PDO 0x1612 is enabled.

The link is automatically made to nDatadOut2 of
the corresponding Axis.

Under Axis—=>Drive set the Output Scaling Factor
(Velocity) to 125.0. This parameter does not depend
on the motor type.

Attention:

This link often gets lost when another PDO is added
or removed. An unlinked Target Velocity PDO
increases deviation from the target position and
results in a rougher drive. An unlinked Torque
Offset PDO has similar results.

4.8.3 Target Velocity

TWinCAT Project] & X

% image-Info
2 SyncUnits
Inputs

®le--g|s=
Search Solution Explorer (Ctrl+i) P~
SAFETY
Cor
ANALYTICS
4 110
4 . Devices
4 = Device 2 (EtherCAT)
% image

3
3
b [ Outputs
3
4

lofobis
Jo Drive 1 i) 1

General  EtherCAT Process Data Pic

Startup  CoE -Online  Online

4 T %PDO 1
I Statusword
#1 Position Actual Value
#1 Following Error Actual Value
4 W RPDOT
- Controlword
- Target Position
4 W RxPDO4
- Target Velocity

Sync Manager PDO List
SM o Sz Type  Fags hdex Sz Name
0 26 MoOuw 0xADD 100 TPDO1
1246 M 0x1A01 60  TxPDO2
OAI) 80  TxPDO3
310 npus OdATl 00 TxPDO4
BiA12 100 TPDOS
Ox1A13 80 TxPDOG
4 DR -
PDO Assignmert (B1C 12} PDO Cortent (Bx1612).
hdex  Sze  Ofis  MNeme
DGOFF00 40 00 Target Velocty
0608200 20 40  Torque Offset
60
4

Download
PDO Assignment
PDO Configuration

Predefined PDO Assignment: (nene)
Load PDO inf from device
Sync Unit Assignment...

-

@ o-- &

B Attach Veriable Velocity Offset (Qutput)

] Showvarsbizs

Search Solution Explorer (Ctrl+) ® linsend
4 Vo A1 O Used and unused
4 % Devices [ Exclude disabled
4 = Device 3 (EtherCAT) [ Enclude other Devices
2% image Exelude same Image
2% Image-Info (8] Show Taokips
b2 SyncUnits G Data0utl > 0B 256.0, LINTARR2[40] 5ot by Acdess
b nputs | Data0u? > OB 2600, LINTARRZ[40] ] Show Viable Groups
G Datau3 > 0B 268.0, LINTARR2[40]
:: - ?:"‘:? | rDatalud > @B 2720, LINTARR2[40] SRR s
1 InfoData LM rDatauts > 0B 276.0, UINTARR2[4.0] [] Matching Type
4 0] Drive 1 0xvi) L rDataluls > OB 280.0,UINTARR2[4.0] [ Matching Size
b TPDO 1 Gl Dive DlaTyes
b D02 EE o e
4 W RPDOT o
% Controlword =B
> Target Position i D [ Continuous
L ReDO: M Data0u5 > 0B 316.0, LINTARR2[40] ] Show Dislog
rDatadus > QE 3200, UNTARRZI40]
st eis bt Vatiable Name / Comment
1 Torque Offset ] 7 Hand over
b B WeState (542 Main Instance 017 Dl Take over
4 @ InfoDate 5 MAIN.net)S_MC_ It T:PDO v
. e < > Cancel [
Solution Explorer
B o-& #=|- Gerwrl | NoDive Poromeer T Compensation
a . A
& Tk 158 + Outpua Serings
(B Tk 1 598 - Pastion and Velaciy Saling:
£ image Sl i
g:‘:;; Oueput Scaling Factor (Veloeity) 1250 1
s man I‘H_H'm!-_m e e ™
4 B st Minruan Drve Output Limitaton 1. 10} 12
e 101 10
1 > =l | Scaing
T [ opions P Command i g i
b Oup - OthesSetings:
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Hint:

Acceleration feed forward is optional. It sends the
target acceleration along with the target position
and target velocity to the XENAX®. This is necessary
if the Axis must follow a contour path with high
precision.

The link is automatically made to nDataOut3[0] of
the corresponding Axis.

Adjust ,,Ouput Scaling Factor (Acceleration)” to the
resolution of the used motor.

Attention:

This link often gets lost when another PDO is added
or removed. An unlinked Torque Offset PDO
increases deviation from the target position and
results in a rougher drive. Note that the Torque
Offset PDO requires the Target Velocity PDO to be
mapped and linked.

4.8.4 Torque (Acceleration) Offset

SAFETY

[l c++

ANALYTICS
4 Fvo

4 %% Devices

4 = Device 2 (EtherCAT)

2% Image
28 image-Info
2 Syncunits

Inputs
W Outputs
@ InfoData

Lvw e

6] Drive 1 (xvi)

b L RPDOT

b RxPDO 1

4 W RaPDO4
Target Veloch
Torque Offset
Cotate.

b InfoData

Motor typ
LINAX®, ELAX®
LINAX®
ROTAX® Rxvp
ROTAX® Rxhq

CO0R| 0| F -]

& sol pleGantry_TC3 NC_PTP" (1 project)
4 il sampleGantry_TC3 NC_PTP
bl SYSTEM
4 & momon
4 @ NCTask 1 SaF
B NC-Task 1 5V
2 image
[ Tables
Objects
4 e
e

p-

[kedto. | [nData0ut3[0] . nDataOut3 . Out . Outputs . Drive . Ads 1. Ads 1. Axes . NG|

W3 Attach Variable Torque Offset (Output)

Seach: | [%]

B nData0ut3(1] > OB 270.0.UINT[20] &
- rDatalutd
I nData0utd(0] > 6B 272.0,UINT [20]
B nData0utd1] > OB 274.0,UINT [20]
- rDatalluts
- nData0ut5(0] > OB 276.0UINT [20]
B nData0utS(1] > QB 278.0,UINT [20]
2 nData0us
I nDataDutE[0] > OB 280.0, UINT [20]
H I nData0ute[1] > OB 282.0,UINT [20]
G Diive
v Out

1 nDats0ut3(0] > U8 308.0. UINT [20]

% ralallutd

Scale resolution
1 um/inc
100 nm/inc
0.005625 deg/inc
0.003 deg/inc

Generd NCDive  Paaneter Time Compenmaion

+ Output Settings:
+ Position and Velocky Scalng:

Show Vaiiables
Orly Unused
[ Exclude disabled
Evclude other Devices
Exchude same Image
8] Show Toolips
[ 5ot by éddress
[ Show ariable Graups
W] Callzpse last Level
Show Vaiiable Tupes
[ Matching Type:
Malching Size
[ 4 Types

Aiiay Mode
Ofsets
I Crwtinenrs

Output Scaling Factor

0.02

- Torque and Acceleraton Scsing:
Ingut Scaling Factor (Actua Torque) 01
Ingut P-T1 Fier Time (Actul Torque) 00
Input P-T1 Fier (Actusl Torque Derivative) 00
Output Scaling Factor (Torque Setpoint) 100
Output Scaing Factor (Torque Offset) 00
Qutput Deloy (logue Offict) )

JLCuput Scaing Factor ihccelention 282 1
Output Deley (Accelerstion) 00

+ Optional Position Command Output Smocthing Fiter
+ Othes Settings:
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To replace a XENAX® Xvi 75V8 with an Xvi 75V8S in
an existing project, the following steps must be
done.

The EtherCAT Slave Information XML for the XENAX
Xvi 75V8S should always be completely unpacked into
the ESI-directory of the EtherCAT master. In

TwinCAT 3 these files are located in
\TwinCAT\3.1\Config\lo\EtherCAT. This ESlI file can
be downloaded from www.jennyscience.ch under
“XENAX Servocontroller->Firmware Bus Module-
>EtherCAT”.

Load ESI file into TwinCAT.
, TWinCAT—=> EtherCAT Devices—>Reload Device
Descriptions”

Change the type of the selected XENAX® controller
(,Change to Compatible Type...“), then choose the
right entry and press OK.

5 Replacing Xvi 75V8 by Xvi 75V8S

5.1 ESI XML Installation

« v » Dieser PC >I Windows (C:) » TwinCAT » 3.1 » Config » lo » EtherCAT I
v lo & MNarme
CANopen D Beckhoff FCxxxxxml
DeviceMet D Beckhoff FM3wocacml

b [7 Beckhoff ILoex-B110.m
D Henax_EtherCATxml

|] Xenax_EtherCAT Xvideve.xml
Beckhoff AX3xxx

| Henax EtherCAT ¥yi75VBxml
RES w D Kenax_EtherCAT_Xvi73V85xml

v EtherCAT

TWINCAT | TWINSAFE PLC TEAM TOOLS TEST SCOPE ANALYZE WINDOW HELP

& Activate Configuration
Restart TwinCAT System

Restart TwinCAT (Config Mode)

Reload Devices

Ry - ]

Sean
Toggle Frez 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 Item

EtherCAT Devices

Update Device Descriptions (via ETG Website)..

Target Browser Reload Device Descriptions
Manage User Defined Whitelist.

Manage User Defined Blacklist...

Filter Designer
About TwinCAT

5.2 Change Type

4 @wo
4 %% Devices
% Device (EtherCAT)

bt

2 Syncunits
Inputs

) InfoData

b
3
b Outputs
b
3

1§ Term1 (Ex1200)

O Add New ltem.

Insert New lter

b &% Meppings

Insert Existing
X Remove

oK

Cancel

Save Drive 7 (Xvi) As.
@ Copy CtreC
& cu Ctr=X

ld Independent Project File
© Disable
Change to Compatible Type.
Add to HotConnect group.
ete from HotConnect
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https://www.jennyscience.ch/en/products/download

D) v | N

The TwinCAT® NC | operating modus stands for
“Numerical Control Interpolation” and can be used
to drive 2D or 3D coordinated interpolated paths
based on DIN 66025 G-Code instructions.

The prerequisite for the operation of the NC-I
channel is a previous correct configuration of the 2
or 3 NC-PTP used axes (chapter “4 New Project in
TwinCAT3").

A superimposed interpolation channel has to be
added in order to coordinate the 2D or 3D motion.

Right-click on “NC-Task 1 SAF” under “MOTION”
menu and select “Add New Item...”

In the “Insert NC Channel” pop-up window select
“NC Channel (for Interpolation)” as “Type”, then
click on OK.

A new “Channel n” is created with a G-Code
Interpreter and the assigned axes group.

6 NC-I Configuration (optional)

6.1 Insert NC Channel

bl SYSTEM
p MOTION

‘O Add New ltem...

Ins

‘O Add Existing ltem...

X Remove
O Copy
3% Cut
4 Paste
Paste with Links
Upgrade |/ Variables
[d Independent Project File

o = Disable

Shift+Alt+A
Del

Ctrl+C
Ctrl+X
Ctrl+V

SAFETY

Insert NC Channel

M ame: Charnel 1

*

Muliple: [0 2]

Type: |NE Chaninel (for Interpolation] ~] | Cancel |
Comment:
4 [& mamon

4[] NC-Task 1 SAF
[E1 NC-Task 15VB
jg Image
] Tables
[&] Objects

4 T Axes
b B Axiz X
b B AxisY
4 Channel 1
4 Inputs
4 [ Outputs
[ W ToPlc

PLC
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Under “Group n>DXD” menu set “SAF cycle time
divisor” to 32. This is the value which allows the best
iterated trajectory generation for the internal
interpolation in XENAX® servo controller.

Activate the configuration.

After being in “Run Mode” assign the desired axes
(i.e. Axis X and Y) to the Group n in the
“3D-Online” menu pressing “Accept Assignment”.

After enabling all the axes set the “Axis Override”
and the “Spindle Override” to 100% under the
“Channel n=>Override” menu.

The axes “Group n” is then ready for motion.

6.2 SAF cycle time divisor

200724 _Interpolator NCPTP_NCI + X Rageli ey

cog|e-s als - General Settings  Onine  3D-Online
Search Solution Explorer (Ctrl+ ) P
13 Solution 200724 Interpolator NCPTP_h & [ [Porometer CfipeNate)
5 200724 Interpoletor NCPTP_NCI Curve Velocity Reduction Mode COULOMB
b [l SYSTEM Velocity Reduction Factor for CO-Transition 01
“ MOTION Velocity Reduction Factor for C1-Transition 10
4 18 NC-Task 1 5AF =) S S T o 100
[E1 NC-Task 1 VB =
B mage Critical Angle for Segment Transition ‘High 750
a3
[ Tables Minimum velocity at segment transitions 0.0
[T Objects Global Soft Position Limits (for x,y,z-axes) TRUE
4 S Axes Interpreter Override Type Reduced
E :::x Enable calculation of the total remaining chord length FALSE
4 3% Channel 1 Maximum number of transferred jobs per nc cycle [1 ... 20] 1
G0 nterpreter | EesaSm e ]
4 Inputs User defined SAF table length (122 ... 1024] 128
4 [ Outputs
b ToPlc
6.3 Assignment
w TwinCAT Project] - Microsoft Visual Studia
File Edit View Project Build Debug = TwinCAT | TwinSAFE PLC  Team
@~ 0 ‘ B -2 W m| ¥ 1 | Activate Configuration I
- = Restart TwinCAT System
(B2 & ® 5| [ceea &

I Solution Explorer

General DXD

Nominal Assignment

Restart TwinCAT (Config Mode)
g
-

Z%  Relnad Nevices

> 0 x

Settings  Online  30-Online

Actual Assignment

x [EX ] [e=x | e
Y. [Ais Y o] [y | Clear |
Z: | {none) v |(r10ne] ‘ [ Clear |
a1: |fnone) v [ione) | [ Gexr |
2: |(none) v|  [one) | [ Cex |
a3: | fnone) v|  [ione) | [ Gexr |
a4: |(none) v|  [one) | [ Cexr |
as: |(none) v|  [ione) | [ Cexr |

Agﬂ }\ssignment |

Clear Assignment |

Solution Explarer
comle-sa| s =
Search Solution Explorer (Ctrl+i) P~
% image -
[T Tables
Objects
4 T Axes
b s AxisX
bt fuic

4_g= Channel 1 1

200724 Interpolator NCPTP_NCI = % NUESTIYati e

General Online -Ovemde

fxis Overide: 14
[ 0.0000 |

Spindle Overide: %]
[ 00000% [ Set
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6.4 NC Program

Under “GO Interpreter—>Editor” it is possible to

. . . Q‘ © - E—1'| s - General Inemreter  M-Functions R-Parameter Zer Points  Tools MDI
import G-Coded programs for coordinated motion.  |....cuwmcooecra — o- =]

m [CA\TwinCAT\Me\Nei'mdi_2ne [ T |

2% image -

[ Tables - -
Press “Browse...” and import the selected .nc file or L e Al ®

b sk AisX F7 | F8

program your own G-Code procedure. b e s ¥
Pl i‘-i- Channel 1 I»QQ‘
GO \ntuEmu 1
3 Tnputs Edfor.
4 [ Outputs

For editing the NC program press on “Editor...” and General Intemreter M-Functions  R-Parameter  Zero Poirts Tools  Edtor DI
the G-Code can be modified in the “NC Editor”. [CATWnCAT e eimd_Zne T

N100 G01 X100.0 F30000
Hz200 G04 X0.5

N300 G01 X10.0

H400 G04 X0.5

NS00 G01 X100.0

H&00 GD4 X0.5

N700 G01 X10.0

NC Editor

N100 GO1 X100.0 F30000
HN200 GO4 X0.5

N300 GO1 X10.0

H400 GO4 X0.5

NS00 GO1 X100.0

He00 GO4 X0.5

N700 GOl X10.0

For launching the program press on F9 (save), then |C:\TmeAT\Mc\Nc:\n1dLZ.nc | Browse...

on F7 (load) and finally on F5 (start). .0 F30000 i -
- PN
F

GO01 X100
GO4 X

GO1
GO4
GO1
GO4
GO1

100
0
0
400
500
0
700

=

X10.0
X0.5

The program can be interrupted pressing F6 (stop).

X100.0
X0.5

X10.0|

NOTE:
If an axis error is pending can be reset pressing F8.
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7 Gantry (optional)

In the gantry mode there are two linear motor axes
mounted with the same driving direction. Those two
axes have to move synchronously. In this example
these are the y-axes marked with the arrows.

When switching on the system, these two Y-axes
have to be aligned in order to move without
mechanical tension. The alignment is automatically
completed with the function “REFERENCE”.

The prerequisite for the operation of a Gantry is a
previous correct configuration of the 2 NC-PTP used
axes (chapter “4 New Project in TwinCAT3"”).

7.1 Activate Gantry Mode

Master and Slave Axes must be connected via the
USB A-A cable. The Card Identifier 0 must be set on
the master and the Card Identifiers 1-3 on the slave

by the WebMotion®.
Corresponds to Cl T@g
Y
Master-Slave I %
USB A-A cable (
\§
In addition, the reference setting of the direction

must be made on the master. The master must be
informed of the card identifier number of the slave.
You can find more information about these settings
in the XENAX manual. [ )

GANTRY === POSITIVE ¥

7.2 Linking Target Position

Both Gantry Axes receive the same “Target @|o-a#-- Vatabls | Figs  Crine
Position” of the Master-NC-Axis. To do this, the link ", == S =
of the “Target Position” of the Slave must be oo o - l - @
deleted and the "nDataOut1" of the Master-NC-Axis ’ &:T?-S?mw o [0 T R
must be linked with both “Target Positions” (Master im et
and Slave). Use the "CTRL" key to do this when | B0 B3 Attach Varsble nDst:Out1 (Outp
linking. e sewcr | J%
When the PDO’s “Target Velocity” and “Torque R Biéi';l
Offset” are used, do the same for the corresponding - M ?E;E:Dmm S [N ORI
data. b ;:Exjcua R T s 5 083L0.ONT T
e

Please use the procedure of phasing and
referencing as realised in the demo project
"SampleGantry_TC3_NC_PTP". The demo project is
contained in this folder and can be opened

according to chapter “3 Example Project in wfm =10
TwinCAT3”. AP
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