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.
EtherCAT.

XENAX® Ethernet servo controller with
EtherCAT® Busmodul

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

Beckhoff TwinCAT, the open PC software
solution for PLC with NC and CNC
Kernels for realtime interpolation of the
XENAX® Xvi servo controller with
EtherCAT technology.
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General

This instruction manual describes the integration
of the XENAX® servo controller with EtherCAT bus
modules in a Beckhoff system with TwinCAT®
Version 3 for CNC.

This manual describes only the use of the XENAX®
with the internal library of TwinCAT® 3. The
internal library must be taken for CNC
Configurations and is recommended for
experienced users.

Furthermore, the parametrization of LINAX®,
ELAX® and ROTAX® motors is shown in this
document.

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
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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.
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1.2 Jenny Science

1.2.1 XENAX® servo controller

XENAX® servo controller for Jenny Science Axis with
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.

B EthercAT™

1.2.2 LINAX® Linear motors

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

Lxc = compact

Lxu = universal

Lxs = shuttle

Lxe = exclusive

1.2.3 ELAX® Linear motor slides

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.

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.

Rxvp = vacuum pressure

Rxhq = high torque

Rx Rx



SCIENCCEH

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

1.3 Status LED’s of EtherCAT bus module

@ RUN

@ ERR

O sm1

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 hDEL T IS -
flash
. Protocol d load i
<BLINK> Pre-operational state Internal Eeprom blank - rotocot downioadin
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 ESI-file can be downloaded on our website

XENAX® Servo controller” and ,,Firmware Bus Module”
Manual describes the CANopen communication profile CiA DS301 as well as the device
profile CiA DS402 including all available parameters.

CANopen Ethernet Manual.pdf



https://www.jennyscience.com/en/news/videos
https://www.jennyscience.com/de/download
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1.5 Software Requirements

Software

Version

TwinCAT® 3 Automation Software

3.1.4024.0 or later

XENAX Firmware

V8.00 or later

EtherCAT Bus-Module

V2.70 or later

1.6 Cabeling

- — — N — —

The EtherCAT bus is connected with the XENAX® servo [5G 0 O O 0
controller (IN/OUT). | IPC ] 3 ] ]
For easy commissioning and maintenance, a TCP/IP g g g g
connection to each servo controller is recommended —— S s 5 s
for access to the WebMotion®. D - “ . p p
R BE : ES!
i . N Ny’ N
D R B : A WE

io | |iB
L 4 | E g : H

i \! i -( - EtherCAT Bus-
Communication

Switch
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This chapter describes the configuration of a Beckhoff
TwinCAT® with CNC Kernel to communicate with the
XENAX® Xvi servo controllers via EtherCAT.

HINT:

For correctly setting up the CNC Kernel additional
libraries and the Beckhoff HMI are required.

The CNC Kernel was developed by ISG Industrielle
Steuerungstechnik GmbH and a detailed
documentation can be downloaded at:

2 TwinCAT® CNC Configuration

2.1 Create Project

File>New—>Project...

Create a new TwinCAT XAE Project.

D Start Page - Microsoft Visual Studio

FILE | EDIT  VIEW DEBUG  TWINCAT  TWINSAFE PLC

TEAM  TOOLS  TEST

SCOPE  ANALY

New

»

Project...

Ctrl+Shift+N

Open
Clase
Close Solution

Save Selected ltems

¥ Save Al
Export Template...
Source Control

Page Setup...
Print...

Account Settings...

Recent Files

Exit

Ctrl+§

Save Selected Items As...

Ctrl+Shift+S

Ctrl+P

Recent Projects and Selutions

Alt+F4

»

Teamn
File...

o & os

Web Site...

Praject...

Praject From Existing Code...

Shift+ Alt+N

Ctrl+N

New Project

7 X

b Recent NET Framework 45 1 [
4 Installed

TwinCAT XAE Project (XML format)
4 Templates

p—

Type: TwinCAT Projects

4 Visual C=
© Store Apps
Windows Desktop
b Web
Cloud
Reporting
Siveright
Test
weF
Workflow
b Other Languages
b Other Project Types
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples

© Online

Click here to go online and find templates,

TwinCAT
Configuration

Name: [ToinCAT Project]

Solutionname:  TwinCAT Project!

Location: [C\Users\usermame\Documents\Visus! Studio 2013\Projectsy

<] | Browse..

Create directory for solution
[ Add to source control

Search nsalled Templstes (Cuief) P -



https://www.isg-stuttgart.de/en/isg-kernel/kernel-downloads.html
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2.2 ESI XML Installation

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 under “XENAX
Servocontroller->Firmware Bus Module->EtherCAT”.

Load ESl file into TwinCAT.

“TwinCAT—>EtherCAT Devices—>Reload Device
Descriptions”.

Choose the target system to connect to a Beckhoff PLC
selecting “Choose Target System...”.

Set the system into the Configuration Mode.

« « 4 || DieserpC >I Windows (C) > TwinCAT > 3.1 » Config » lo > EtherCAT l
p
~ lo 2 Name
CAMNopen [ Beckhoff FCxooocxml
Devicelet D Beckhoff FM3xxx.xml
Eb [T Beckhoff ILxxxx-B110xml
- EtherCAT Xenax_EtherCAT.xml
er
| | Xenax_EtherCAT_XvidaV8.xml
Beckhoff AXS
Eeknott Afoo | Xenax_EtherCAT Xvi7s¥2xml
RES v | xenax_EtherCAT xviT5vasxml

| TWINCATI TWINSAFE PLC TEAM TOOLS TEST SCOPE ANALYZE WINDOW  HELP

%7 Activate Configuration \
ER  Restart TwinCAT System
] Restart TwinCAT (Config Mode)

2 Reload Devices

Scan
@ Toggle Free Run State
@ Show Online Data
7. Show Sub Items
& Security Management...
4 Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM »

Lj:

Show Realtime Ethernet Compatible Devices...

File Handling >

Selected Item >
»

I EtherCAT Devices I
Target Browser » I Reload Device Des(rigtions I
»

Filter Designer Manage User Defined Whitelist..
Manage User Defined Blacklist...

Update Device Descriptions (via ETG Website)...

About TwinCAT

2.3 Choose Target System

\@|@""J‘<Localb v;§§|Mn
<Local>
CX-1863C1 (5.22.99.193.1.7)

Choose Target System...

"E‘Ec

Choose Target System X

I 0k I

Cancel

Search [Ethemet)...

Search [Fieldbus)

w TwinCAT Projectl - Microsoft Visual Studio
Fle Bt View Proed  Buld  Debug TwnSARE BLC Team Took Test S
O (B-o- R X i
E‘Ez \@‘@‘j._ld_o:a\) d

Activate Configuration
Restart TwinCAT System

s |

S e E".i Restart TwinCAT (Config Mode] |
+ Reload Devices
@ o-a| &=
Scan
Search Solution Explorer (Ctrl+ ) P~ & Toggle Free Run State
Bl Su\utlo_n Tme%T Projectl’ (1 preject) @ Show Online Data
4 o] TwinCAT Projectl
b HSYSTEM = Show Sub Items
Security Management...
ty 9
Access Bus Coupler/IP Link Register...

Update Firmware/EEPROM 3

P o Show Realtime Ethemet Compatible Devices...
File Handling 3
EtherCAT Devices r
About TwinCAT



https://www.jennyscience.com/en/download
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2.4 Scan for Devices

Right click on “Devices” and select “Scan”.

ANALYTICS
Vo

4 5% Mapping ‘O Add Mew ltem... Ins
@’ NC-T '3 Add Existing ltem... Shift+Alt+A
-
—"3 Main Export EAP Config File
m ) Main —
_‘lj! MC-TI ™% Scan I
Select desired network interface card. | :resvodeicstound x
'VDZZEEZHWZ;W] Temation Protocal]  [FEC1] ILI

When “Scan for boxes” appears
- Press YES (Ja).

Microsoft Visual Stud
Scan for boxes

Nein ‘

Select “CNC — Configuration” and Press “OK”.

EtherCAT drive(s) added

X
Append linked axis tor (O NC - Configuration
@THE - Torfiquraiort

When “Activate Free Run” appears
- Press NO (Nein).

0 Activate Free Run

2.5 Set Cycle Time

In “SYSTEM—>Real-Time” (Tab Settings) set the base time

co@ o-a &=
E

earch Solution Explorer (Ctrl+d)

Setings Online  Prorties  C++ Debugger

of the CPU. ot trmes s EH | | vt
h sy Pocaed  Avlabe
¥ License
[>_@ FealTime _] Avalable cores (Shared/isoited):  [1_151[0[3] Readfrom Taget
R‘o’u:s Core [Rr-Core BaseTime |l CoreLimit
22 Type System [ Default 1ms ~ 80 %
TcCOM Objects
4 & MomoN
[ SoltionEploer - 3 x| |LSAGD IR
The cycle tick on the bus can be entered in | “@|®e-8| % = Tk Orine. Parametr Ofne)  Add Symbos
. . Search Solution Explorer (Ctrl+i) P~
“MOTION->CNC-Task 1 GEO”. This time can only be | & suuton Tuincarprajetr  projec AT
. .. 4 ] ™inCAT Project1 o s
greater than or equal to the base time. This is the i'iasvsmj : Do Porty
b. .. | . h ,,C | S h ¥ License Proty: (3 S
objects transmission cycle in the “Cyclic Synchronous b @ foktne T e o]
Position Mode”. 5%z Routes Starttick (modulo): o
. 25 Type System [ Separate input update
Possible values are from 200us to 2ms. Jn‘gﬁ”‘“”‘“ o
Typical is 1ms. 4 g«g . [0 ey e
Only multiple of 100us are allowed. (B o ek cOM Watchdon Gy =
| CNC-Task GEO |

10
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Right click on “MOTION—=>CNC” and “Add New Item...”

’

then select “Channel parameter” and press “OK”.

In “MOTION->CNC—>Axis_1" in Register Configuration in
“Default Channel” window select “Channel_1".

2.6 Add CNC Channel

Solution Explorer - 1x
SN IR P A €
Sesrch Solution Explorer (Ctri-i) L

131 Solution 'CNCEinstellen’ (1 project)
4 il CNCEinstellen
b @ sysTem

[E1 %0 Add Existing ltem... Shift+Alt+A NG

C+
3 Vo

CNCEinstellen &

Insert ftem \

Cancel

Multiple:

G|eo-a|F-~ Genersl | Confiqustion  Parameler ot Output Onine  Param Lit
Search Solution Explorer (Ctrls ) p-
Lk To. [pave 1000 ]
] Solution 'CNCEinstellen’ (1 project)
4 4 CNCEinstellen s Type: CANopen DS402/Profile MDP 742 (¢.g. EtherCAT CoE Drive) ~|
b |l sYSTEM Spindle ]
4 MOTION
. @ one Defauit Chanel: | Channel 1 "I
4 B Tasks Defaut Na X DefauitIndex: [0 3
[B1 CNC-Task COM
[E1 CNC-Task SDA Feed
[E1 CNC-Task GED - - —
4% iy Add/Delete; Compnsation Table
E
| Y ]
St Channel_1
PLC
SAFETY
[ s
> @
T

11
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2.7 PDO-Mapping
2.7.1 Required PDO Configuration

Enable output PDO OX1600  cenea enecat[Focesbaa]re  Sotup CoE-Onine Onine

Sync Manager: PDO List:
SM  Size  Type  Fags Index Size Name Flags M su
0 246 MbxOut 0x1A01 60 TxPDO 2 [
1 248 Mbxin | Ox1A10 80 TxPDO 3 0
2 (] Outputs 1A 00 TxPDO 4 L)
3 10 Inputs. x1A12 100 TxPDO 5 0
0x1A13 TxPDO 6 [
RxPDO 1 2 ]o
4 » X RxPDO 2 [
PDO Content (0x1600):
Index Size Offs Name Type Default (hex)
0x6040:00 2.0 00 Controlword UINT I
(0x607A:00 4.0 2.0 TM Position DINT
6.0
Enable input PDO 0x1A00 General | EiverCAT[ ProcessDta Joe  Statup | CoE-Onine Orine
Sync Manager:
SM  Size Type Flags Size Name Flags SM su
0 246 MbxOut 10.0 TxPDO 1 3 |0
1 246 Mbxin 6.0 TxPDO 2 0
2 [ Outouts 80 TxPDO 3 0
| HIENET) Inputs 00 TxPDO 4 0
100 TxPDO 5 0
80 TxPDO 6 0
4 » 6.0 RxPDO 1 2 0
PDO Assignment (0x1C13): PDO Content (Ox1A00):
Index Size Offs Name Type Defautt (hex)
0x6041:00 2.0 00 Statusword UINT
0x6064:00 4.0 20 Posttion Actual Value DINT
0x60F4:00 40 50 Follo: Ermor Actual Value DINT
2.7.2 Optional PDO Velocity & Torque Offset
The Velocity Offset and Torque Offset transmit the Generdl EbeCAT PrcessDaa P Stup Cof -Onine Orle
corresponding target velocity and acceleration, along S Manager Poo et
. L. ) SM Sze  Twe Fags ndex Sz Name Flags sMosU
with the target position, to the XENAX®. This leads to 0 % Weou BaMz 100 THPDOS 0
. . . 246 Mbxin , | DxIA13 80 TxPDO 6 0
smoother motion and reduces deviations from the [ omws ] oomo 10 mevor 2
3 mn Inputs. 1601 00 RxPDO 2 0
target position. e ] o
. . . . 4 » x1613 180 RxPDO 5 0
To optimize the following error, particularly when $50 At B1CTE 130 Conts (1512
i i i i i i i i [t 1600 “| |index  See  OFs  MName Type Defaut (hex)
naV|gat!ng spline Fra}Jectorles': with high dynamics o @m fo_Jon e e
(accelerations >1g), it is essential to map these two ﬁ,mm propll| RS20 20 40 TorueOfc INT
H H . [C]x1614 fexciuded by 0x1600)
objects correctly and adjust the feedforward control in —
lownloa Predefined PDO Assignment: (none)
: [ PDO Assignment .
parameter accordingly. Eroo et Load PDO o fom evis

Sync Unit Assignment

NOTE:

This links (Velocity and torque Offset) often gets lost
when another PDO is added or removed. An unliked
Velocity or Torque Offset PDO increases the deviation
and results in a noisy rougher motion.

12
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Select the Output PDO 0x1600 and right click On PDO
Content list and click to “Input”.

Select “0x6060 — Mode of Operation” and click to “OK”.

2.7.3 Add PDO “Modes of Operation”

Sobsion il ] ooy <

13

@ o-a| 5= Generl BheCAT Frocess Data St CoE-Onine  Onkne
Search Solution Explorer (Ctrl 1) Xl (R o0 s
Solution CNC_Empty (1 proje
F.ilch,Emp& P (1 preject) SW Sz Tipe Fogs | [ider Sz Nme Fags s
bl svstem 0 26 MmO A0 100 TPDOT 3
b MoTon 126 Mo QAT 60 TxPDO2
@i 2 12 Oupus QIAID 80 TPDO3
8 sarerv 30 s CdAT 00 TXPDO4
i cee CaA2 100 TxPDOS
- @ T |
© o e R
4 8 Device 1 (iherCAT) 61 60 RDO3
e < »| lodsiz 60 meppos 2
b 3 Syt PDO e O1C12) PDO Contert (0100,
b Inputs hde Sz Ofs  Name Tive
b Outputs 0604000 20 00 Contrword unT
b B InfoData OE07ADD 40 20 Targe Fosiion DINT
b [ Tem 1 (EK1200)
4 [0] Drive 1 (xvi)
4 w01
# Statusword
31 Position Actual Value
¥ Following Error Actual Value: Dowroad Predefined PDO Assgnmert: one)
4 WRPDOT [2PDO Assgrment Load PDO fofom device
5 Controlword P00 Coniguraion
5 Target Position Sy Unit Assignment.
Edit Pdo Entry ke
Narme: [Modes of Dperation [ T |
Indes (hes  [BOBD | [24872 | Cancel
Data Type: SINT ~
Bit Lentgh: g =
From Dictionary:
02000 - S -Curve Profile
CITGwInG ENTOT W idow:
06067 - Position Ywindow
(0%E073 - Limit |_Force
0xE07A, - Target Position
OxG081 - Prafile Velacity
06083 - Profile Aceeleration
06024 - Profile Deceleration
0xE0B1 - Velocity Offset
0xB0B2 - Torque Offset
OxBOFE:01 - Physical outputs
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2.7.4 Add PDO “Modes of Operation Display”

pty X

Select the Output PDO 0x1A00 and Right click On PDO z

. . “ ” @ o-a| &= Genersl BheCAT  Frocees Dta Statup CoE-Ornine Onine
Search Solution Explorer (Cti~) -
Content list and click to “Input”. plorr 1+ EX [— o1
7 Solution 'CNC_Empty’ (1 project) I
25 enc ey SMo S Tpe  Faos | Lo 2o L Ha
YSTEM 0 25 MeOu A 100 T<PDO1
TN 126 Mbdn
2 1B Oupus OIAID 80 TxFDO3
carery 30 s OIAT 00 TxPDO4
Blor BAT2 100 T<PDOS
OIAT3 B0 T(PDOE
B0 70 RePDOT
4 % Devices OS0l 00  RePDO2
4% Deice 1 Enercan ol G0 moews
fpmae « | locerz 60 Repo4
2 Image-Info
b 2 Synctnits PO Assignmert (B1C12; PDO Contert (B1A0D):
> i Inputs ndex Sz O Name
b W Outputs. X6041:00 20 00 ‘Statusword '
b @ InfoDsta 06500 40 20 Postion Actual Vake t
b [E Term 1 (EK1200) 60F4:00 4.0 60 Following Emor Actual Value [
4 8] Drive 1 (xvi) ’
4 T w001
5 Statusword
3 Position Actual Value o e—
#1 Following Error Actual Value Dowrload Predefined PDO Assignment: (rone) =
“ @ Reoo) £AP00 Assgnmert Load PDO fo from cvice
5 Controlword PDO Cartiguration
B Target Position Symo Unit Assgnment
B Modes of Operation

Select “0x6061 — Mode of Operation Display” and click Edit Pdo Entry x

to ”O K” . Hame: |Modes of Operation Display | I 0k I
Index (hew)  [B061 | [24873 | Cancel
Sub Index: Cl
Data Type: SINT v
Bit Lentgh: 2 *

From Dictionary:

092005 - |_Farce Actual
02006 - Process Status Register

It - Posihon Actual Value
06078 - Motor Curent Actual Yalue
0x60F4 - Fallowing Errar Actual Value
OwG0FD - Digital Inputs
OwBOFE:01 - Physical outputs

2.7.5 Link the added PDO’s

B TvinCATProject1 X

“ . . . IR T Solution Explorer
In “MOTION->CNC->Axis_1-> Configuration” click to e B e e—
“Link To...”, select the desired 1/O Box and click to “OK” st cin 27} e veron

137 Solution “TwinCAT Project1" (1 project)
to refresh and the manually added PDO’s will be ~ * #jcroe I
. . 4 [ MomoN
automatically linked. “mac
[ CNC-Task COM
[Bs CNC-Task SDA

Defaut Channel: | (none) v

2% Image Type Name Comment

% Compensajéns Inone)
4 B Aves ‘ ENuun DS402, EtheiCAT Cok (MDP 742) Diive 7644) XENAX Xvi 75V8 I

& Anavmes
4 F@vo
4 % Devices
4 5% Device 1 (EtherCAT)
28 jmage
*® Image-Info
2 ISY";U“"‘ []Force eslra encoder selection @ Unused | IS
- Ot Ll Cancel
puts

B InfaData —

< >

14
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2.8 Axis Parameter Configuration

CNC-Axis parameter configuration:
Click on “MOTION—->CNC—>Axes—>Axis_1" and select
the “Parameter” register.

Open the parameter list:

In “Parameter” register click on “Notepad...”. The
parameters can be directly modified, added, deleted
and saved.

Edit or add the parameters listed in the following table
according to the corresponding motor:

CNCEinstellen + X

(] ‘ °o-ag| k- General Configuration| jnput  Output  Online  Param List
Search Selution Explorer (Ctrl+() P
T " Name Value Commert
37 Solution 'CHCEinstellen’ (1 project)
4 il CNCEinstellen i
‘ ﬂ %;SIE_:_‘SE HTC_AXIS_DESC:
4 @ Real-Time o
[ 1/0 Idle Task i
« B Teske Kopf achs_nr 1
B PicTask Kkopf.mds_ident 1 (PAXIS
[ PleFastTask Kot Iog_achs_name At
£l Routes antr.addroffs input 0
[E] TcCOM Objects antr.addroffs.output 1]
4 MOTION antr.canopen.in[0].signal_nr [1]
4 [ cNC antr canopen in[0]. signal_len 2
a4 B Tasks antr canopen.in[0]nc_ref DRIVE_STATUS
[Z1 CNC-Task COM antr canopen.in[1].signal_nr 0
E, CNC-Task SDA antr.canopen.in[1].signal_len 4
[B1 CNC-Task GEO antr.canopen.inlTLnc_ref POS_ACT
8 mage antr canapen in[2] signal_nr 0
=i antr.canopen inl2] signal_jen 4
antr.canopen.in[2].nc_ref FOLLOW_ERR
- e antr canopen in[3].signal_nr 0

General Corfiguration  Parameter input  Output  Online  Param List

CNCEinstellen X

Name Value Comment

) LisFF34.tmp - Editor
atei  Bearbeiten Format  Ansicht 7

#
Rord e i :Tc,AxIs,DEsc: Axis Paraneter

kopfmds_ident

#
#
kopf.achs_nr
kopf.mds_ident
kopf . log_achs_name
antr.addroffs.input
artranopen.nfT].signal_nr antr.addroffs . output
artrcanopen 1) signallen antr.canopen.in[0].signal_nr
R ““|antr.canopen.in[@].signal_len
Impor. Expot. antr.canopen.in[8].nc_ref
Downioad | | Upieed T antr.canopen. in[1] .signal nr
antr.canopen. in[1].signal_len
antr.canopen. in[1].nc_ref

kopflog_achs_name
antraddnffsinput
artraddroffs.output
artr.canopen.nf0] signal_nr
antr.canopen nf0] signal_len
artr.canopen.nl0ne_ref

<

2
DRIVE_STATUS
[

1
POS_ACT

> -

Y - | € 0Emors | ¢ 0Wamings | @ 0 Messages | Ciear

Description ¥

15
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2.9 Axis Parameters

Edit or add the parameters listed in the following
table according to the corresponding motor:

Todo Parameter Name Parameter-ID Parameter Description Ut A RS (e HOLIE Gtie ROTAXERXhG Rt
lum 100nm (64’000Inc/rev) | (120°000Inc/rev) | (648’000Inc/rev) | (2'592'000Inc/rev)
Edit kenngr.swe_pos P-AXIS-00178 Positive software limit switch Stroke in 0.1um + 20’000 3’600°000 3’600°000 3'600°000 3'600°000
Edit kenngr.swe_neg P-AXIS-00177 Negative software limit switch (Stroke in 0.1um + 20°000)*-1 -3'600"000 -3'600°000 -3'600°000 -3'600'000
Add kenngr.swe_check P-AXIS-00705 Switching software limit monitoring off (0) / on (1) Not needed (Do not add) 0 0 0 0
Edit kenngr.achs_mode P-AXIS-00015 Operating mode; 1=linear , 4=modulo 0x1 0x1 Ox1 Ox1 0x1 0x1
Edit kenngr.achs_typ P-AXIS-00018 Axis type; 1=linear axis, 2=rotatary axis, 4=spindle/single axis 1 1 2 2 2 2
CNC controlled referencing
Edit kenngr.set_refpos_mode P-AXIS-00278 Homing mode OFFSET OFFSET OFFSET ABSOLUT ABSOLUT ABSOLUT
Edit kenngr.set_refpos_offset P-AXIS-00279 Offset to the homing position 0 0 0 0 0 0
Edit kenngr.homing_type P-AX1S-00299 Homing type; CNC_CONTROLLED / DRIVE_CONTROLLED DRIVE_CONTROL [ DRIVE_CONTROL | DRIVE_CONTROL CNC_CONTROL CNC_CONTROL CNC_CONTROL
Edit kenngr.abs_pos_gueltig P-AXIS-00014 Identification code for absolute path measurement system 0 0 0 1 1 1
Add kenngr.vendor_id P-AXIS-00535 Select manufacturer-specific procedures for drive controllers 100 100 100 100 100 100
Add kenngr.device_id P-AXIS-00536 Select device-specific procedures for drive controllers 8 8 8 8 8 8
Parameter non-linear velocity profile
Edit getriebe[n].slope_profil.a_beschl P-AXIS-00001 Acceleration at machining feed G1,G2,G3 Application-specific
Edit getriebe[n].slope_profil.a_brems P-AXIS-00002 Deceleration at machining feed G1,G2,G3 Application-specific
Edit getriebe[n].slope_profil.a_grenz P-AXIS-00004 Acceleration at rapid movement GO Application-specific
Add getriebe[n].slope_type P-AXIS-00270 Effective acceleration profile; O=step-shaped, 1=trapezoidal 1 1 1 | 1 1 1
Parameter linear velocity profile
Edit getriebe[n].Islope_profil.a_stufe_1 P-AXIS-00011 Acc./ dec. of step 1 at machining feed G1,G2,G3 Application-specific
Edit getriebe[n].Islope_profil.a_stufe_2 P-AXIS-00012 Acc./ dec. of step 2 at machining feed G1,G2,G3 Application-specific
Edit getriebe[n].Islope_profil.vb_stufe_1_2 P-AXIS-00221 Changeover speed between step 1 and 2 at G1,G2,G3 Application-specific
Edit getriebe[n].Islope_profil.a_grenz_stufe_1  |P-AXIS-00005 Acc./ dec. of step 1 at machining feed GO Application-specific
Edit getriebe[n].Islope_profil.a_grenz_stufe_2  |P-AXIS-00006 Acc./ dec. of step 2 at machining feed GO Application-specific
Edit getriebe[n].Islope_profil.vb_grenz_1_2 P-AXIS-00211 Changeover speed between ramp 1 and 2 at GO Application-specific
Permitted axis dynamics
Edit getriebe[n].dynamik.vb_max P-AX1S-00212 Maximum permissible axis velocity Application-specific
Edit getriebe[n].dynamik.a_max P-AXIS-00008 Maximum permissible axis acceleration Application-specific
Edit getriebe[n].dynamik.a_emergency P-AXIS-00003 Deceleration for an emergency stop Application-specific
Permitted axis velocities
Edit getriebe[n].wegaufn P-AXIS-00233 Path resolution of the measuring system (denominator) 10 1 3'600'000 3’600°000 3’600'000 3’600'000
Edit getriebe[n].wegaufz P-AX1S-00234 Path resolution of the measuring system (numerator) 1 1 64’000 120’000 648’000 2'592’000
Position lag monitoring
Add |getriebe[n].load P-AXIS-00391 Weighting of acceleration feed forward 0.000001 0.00001 0.000001 0.000001 0.000001 0.000001
Compensations and monitoring
Edit Ir_hw([n].vz_stellgr P-AXIS-00231 Sign reversal of command value 0 0 0 0 0 0
Edit Ir_hw[n].vz_istw P-AXIS-00230 Sign reversal of actual value 0 0 0 0 0 0
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LINAX®/ELAX®

LINAX®

ROTAX® Rxvp

ROTAX® Rxhq

ROTAX® Rxhq

ROTAX® Rxhq

Todo Parameter Name Parameter-ID Parameter Description 1um 100nm (64°000Inc/rev) | (120°000Inc/rev) | (648'000Inc/rev) |(2592000inc/rev)
Feedforward control (optional)
Let vorsteuer.vs_v_faktor P-AXIS-00228 |Weighting factor for feedforward control (enumerator) 1 1 1 1 1 1
Let vorsteuer.vs_v_nenner P-AXIS-00229  |Weighting factor for feedforward control (denumerator) 1 1 1 1 1 1
Let vorsteuer.vs_a_faktor P-AXIS-00225 [us] Equivalent time constant feedforward control acc. (enum.) 1 1 1 1 1 1
Edit vorsteuer.vs_a_nenner P-AXIS-00226 Equivalent time constant feedforward control acc (denum.) 1 1 1 1 1 1
Let vorsteuer.vs_max_Sprung P-AXIS-00227 Max. permis. Jump in the down-gradation of feed forward 1 1 1 1 1 1
Let vorsteuer.delay_time P-AXIS-00055 [Cycle] Time shift between command actual values 1 1 1 1 1 1
Edit vorsteuer.vorsteuerung P-AXIS-00223 Bit-coded feed forward mode 0x303 0x303 0x303 0x303 0x303 0x303
Edit vorsteuer.default_active P-AXIS-00255 Permanent enabling of the feed forward 1 1 1 1 1 1
Let vorsteuer.shift_time P-AXIS-00165 [Cycles] Time shift command value - feedforward values 3 3 3 3 3 3
#
Add antr.acc_reference_value P-AXIS-00392 Weighting of acceleration feed forward 3.1415 0.31415 17.6709 9.4245 1.74527 0.43632
Let antr.abs_pos_offset P-AXIS-00403 [0.1um] or [10-4°] Offset between drive- & CNC position 0 0 0 0 0 0
Let antr.ignore_unknown_telegram_elements P-AXIS-00358 |lgnore unknown entries in drive telegram 0 0 0 0 0 0
Let antr.use_drive_following_error P-AXIS-00466 Drive based position lag calculation 0 0 0 0 0 0
Let antr.probing_input_nbr P-AXIS-00430 Number of probing input 0 0 0 0 0 0
Let antr.encoder_bit_range P-AXIS-00355 Number of bits for evaluation of encoder overflow 0 0 0 0 0 0
Let antr.mode_cmd_pos P-AXIS-00123 Normalization of command position 0 0 0 0 0 0
Let antr.mode_act_pos P-AXIS-00122 Normalization of actual position 0 0 0 0 0 0
Edit antr.v_reso_num P-AXIS-00206 |Velocity scaling factor 1 10 64’000 120’000 648’000 2'592’000
Edit antr.v_reso_denom P-AXIS-00205 Velocity scaling factor 1 1 360°000 360’000 360’000 360°000
Add antr.v_time_base P-AXIS-00207 |time base for velocity output, (1= per second) 1 1 1 1 1 1
Let antr.operation_mode P-AXIS-00320 Operation mode of an axis DRIVE_DEFAULT DRIVE_DEFAULT | DRIVE_DEFAULT | DRIVE_DEFAULT DRIVE_DEFAULT DRIVE_DEFAULT
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2.10 Jerk Value Conversion

The jerk value for the CNC kernel is given in time units
as acceleration ramp time.

The formula for the conversion from the jerk in inc/s to
the acceleration ramp time in ms is the following:

B alinc/s |

I

j[ms]

The same formula for the acceleration ramp time in ps
is the following:

] B alinc/s] | ,
][HS] —m 1'000°000

2.11 Demo Project

We cannot provide demo programs for CNC projects.
Please contact us for the commissioning of your CNC
project with Jenny Science axes.
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3 Replacing Xvi 75V8 by Xvi 75V8S

To replace a XENAX® Xvi 75V8 with an Xvi 75V8S in an
existing project, the following steps must be done.

3.1 ESI XML Installation

The EtherCAT Slave Information XML for the XENAX Xvi <« v 4 s Dieser PC :IWmdnws(C:) » TainCAT > 3.1 » Config » lo » FtherCAT I

75V8S should always be completely unpacked into the v B . B
ESI-directory of the EtherCAT master. In TwinCAT 3 these CANopen [ ] Beckhoff Feoocml

files are located in \TwinCAT\3.1\Config\lo\EtherCAT. Deviceliet g g:z:::;ﬁ::"g’mm‘
This ESI file can be downloaded from = [ Xenax_EtherCATxml

v EtherCAT
under “XENAX Servocontroller- Beckhoff AXSo L) en_ EeherCAT, X4y cmi

Henax EtherCAT Xvi75V8.xml|
>Firmware Bus Module->EtherCAT”. RES o [ enee_pshercaT xvmsvesaml |

TWINSAFE PLC TEAM TOOLS TEST SCOPE ANALYZE WINDOW HELP
‘Activate Configuration 3 | | 3

Restart TwinCAT System

Restart TwinCAT (Config Mode)

Reload Devices

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

4| |

Scan
Toggle Free Run State
Show Online Data
Show Sub Items

&i'e@

Security Management...

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

Show Realtime Ethernet Compatible Devices..
File Handling »

Selected ltem »

|__EtherCAT Devices ] Update Device Descriptions (via ETG Website)...
Target Browser 3 | Reload Device Descriptions |

Filter Designer » Manage User Defined Whitelist...

About TwinCAT Manage User Defined Blacklist...

3.2 Change Type

Change the type of the selected XENAX® controller * s

4 % Devicel (EtherCAT)

(,Change to Compatible Type...“), then choose the right 3R

entry and press OK.

 Inputs Change to

x

3
3

b Outputs
b @ InfoData
3

HENAK Xvi 48v8 (P 00004808, R 00000000) oK
i Term1 (Ex1200) CEN P 0 B 0 0

O Add New Item. 00]

Insest New Ite

b &% Mappings

Insert Existing

Cancel

X Remove
Save Drive 7 (vi) As,

7 Copy CtrteC

& Cu Ctrl-X
Paste Crie¥
Paste with Link

Id Independent Project File

o Dissble

Change te Compatible Type,

Add to HetConnect grou

Delete from HotConnect group
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