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1 Read First Before Starting

1.1 Introduction

This document is separated into various sections. Depending on what hardware you are using, jump directly
to the appropriate chapter that matches your environment. You don't have to read the whole document.
However, the appendix is essential as it describes the data addressing for all PLC interfaces.

» Siemens PLC users utilize PROFINET start with Chapter 2, SIMATIC PROFINET.
» Allen-Bradley PLC users utilizing EtherNet/IP start with Chapter 3, RSLogix 5000 EtherNet/IP.
» TwinCAT users using EtherCAT start with chapter 4, TWinCAT 3 — EtherCAT.

This document is not intended to provide general instructions on how to program PLCs. Rather,
( : g its purpose is to guide you through the process of configuring a limited number of selected
PLCs to work with the FMS-segFORCE controller.

May 6, 2025/ Rev. 1.3.1 Using the FMS-segFORCE with PLCs 1
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1.2 Terminology and Abbreviations

1.2.1 Terminology

Term

Explanation

EtherCAT

The open real-time Ethernet network originally developed by Beckhoff
Automation. The EtherCAT protocol which is disclosed in the IEC standard IEC
61158 is suitable for hard and soft real-time requirements in automation
technology, in test and measurement and many other applications.

Source: https://www.ethercat.org

EtherNet/IP

A best-in class Ethernet communication network that provides users with the
tools to deploy standard Ethernet technology (IEEE 802.3 combined with the
TCP/IP Suite) in industrial automation applications while enabling Internet and
enterprise connectivity...data anytime, anywhere.

Source: https://www.odva.org

PROFINET

Derived from “PROcess Field NETwork”; widely regarded as the most
advanced Industrial Ethernet solution globally. This communication protocol
serves as a vital tool within the automation industry, facilitating real-time data
exchange between controllers and devices.

Source: https://www.profinet.com

1.2.2 Abbreviations

Abbreviation Full Name

CoE CAN Application Protocol over EtherCAT

DUT Device Under Test

ESI EtherCAT SubDevice Information (EtherCAT Devices Description)
FoE File Access over EtherCAT

GVL Global Variable List

oD Object Dictionary

PDO Process Data Object

PLC Programmable Logic Controller

POU Program Organisation Unit

SDO Service Data Object

Sl SubDevice Information Interface

TwinCAT The Windows Control and Automation Technology

May 6, 2025/ Rev. 1.3.1
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2 SIMATIC PROFINET

2.1 Prerequisites

* SIMATIC PLC
*  PC with Step 7 SIMATIC Manager or TIA Portal installed and ready to use.
*  The FMS-segFORCE roller with at least two segments and a PROFINET controller.

2.2 Introduction

This document intends to give you a fast way to use your FMS-segFORCE in conjunction with a PROFINET
PLC. It shows what to do at first to get the data into your PLC. But we can give you no further support in
PLC programming or problems that may occur using the PLC. In case of difficulties with the PLC
configuration or programming, please refer to the Siemens documentation or contact Siemens support. But
we are sure this document will help you get the first results.

There are two options to start using the FMS-segFORCE in a PLC. Either take one of our example programs
or configure and integrate it directly into your PLC project. All options are explained in different chapters. So
jump straight to the chapter that explains the option you want to use.

FMS provides two example programs for PROFINET. One is for the Step 7 SIMATIC Manager, and the other
is for the TIA Portal.

If you have a PLC of the SIMATIC 300 series, we suggest taking the Step 7 SIMATIC Manager
example. But it is also possible to use the TIA Portal as well. In this case, make sure to
increase the input process image size to a minimum of 640 bytes.

Suppose you have a PLC of the SIMATIC 1200 or 1500 series. In that case, we suggest taking
( : g the TIA Portal example. But if you prefer the Step 7 SIMATIC Manager example, you can still
use it on such PLCs.

The GSDML for the FMS-segFORCE provided by FMS Force Measuring Systems AG can be used for all
options.

May 6, 2025/ Rev. 1.3.1 Using the FMS-segFORCE with PLCs 3
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2.3 Use the Step 7 SIMATIC Manager Example

2.3.1 Setting up the Project

* Download the example programs contained in the archive segFORCE_PN_Vx_x Release.zip available on our
web page. (x is a placeholder for the container file version that includes the example programs)
Link: https://www.fms-technology.com/en/downloadcenter/profinet

* Unpack the example project to your preferred directory on your PC on which the SIMATIC Manager
development software is installed.

The Quick Start Guide uses the directory c:\FMS_segFORCE, and all further explanations start from this
directory without explicitly mentioning it again.

i Execute the SIMATIC Manager program.

* Make sure you have a cleared PLC. Therefore do a factory reset before downloading the example
program to the PLC.

*  Open the project C:\FMS_segFORCE\Step7_PN_Vx_x
(again, x is a placeholder for the example program version).

*  Open the Hardware Configuration and change the SIMATIC Controller (PLC) if yours differs from the one
the example program is using.

The example program uses the PLC controller CPU 315-2 PN/DP Article no. 6ES7 315-2EH14-0ABO.
Please refer to the Siemens documentation if you have difficulty changing the controller.

e  Search for all PROFINET devices, and assign the FMS-segFORCE the name segforce. The PLC gives
after that the FMS-segFORCE the IP 192.168.10.82. If the IP does not fit your network environment,
change the IP before downloading the program to the PLC.

* Download program to the PLC.

*  Continue with the next chapter when the example program has been configured and
downloaded successfully. Therefore the LEDs DCV5 and RUN must permanently light §& [SIEMENS
green, and no other LEDs should be blinking. If that is not the case, fix the problems
first.

May 6, 2025/ Rev. 1.3.1 Using the FMS-segFORCE with PLCs 4
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2.3.2 Using the Example Program

*  Execute the SIMATIC Manager.

*  Open the Blocks folder.

*  The project contains several predefined
variable tables for displaying the
segment's values.

* Open the appropriate variable table
depending on what values you are
interested in. There are the following
variable tables for cyclic data available:

2% segFORCE_PN_V1_1 - C:\segFORCF\segFORCE PN V1_1 Release

segF ORCE_PM_V1_1
= SIMATIC 300-Station

= [ CPU :152PN/OP

= 57-Programm{1)

{B Quellen . . CE e G
Elocks egFORCE_Cycl

segFORCE_Cyclic P11_20 egFORCE_Cyclic_P27_30

gFORCE_Cyclic_P31_40 W2 segFORCE_Cychic_P41_50

= &3 SFBS3

- segFORCE_Cyclic_Common General information about the entire roller.
e -segFORCE_Cyclic P01 10 Segments at positions 1 to 10

- segFORCE_Cyclic P11 20 Segments at positions 11 to 20

- segFORCE_Cyclic P21 30 Segments at positions 21 to 30

- segFORCE_Cyclic_P31 40 Segments at positions 31 to 40

- segFORCE_Cyclic_P41_50 Segments at positions 41 to 50

*  Once the variable table is open, click on the icon with the glasses. This will start the monitoring process
of the variables, and the values will be displayed continuously. To stop the monitoring click the icon again.

gal Var - [seg _Cyclic_| _1U -- @seg] _PH_¥1_ -Station = FPro...
ALV FORCE_Cyclic_P01_10 FORCE_PN_V1_1\SIMATIC 300-Station\CPU 315-2PN/DP\ST7-P
- B— E—

ﬁ Table Edit Insert PLC Varisble Wiew Options Window Help -8 X
#| D@ & 4@ X[ 8w e wr| 5[47
;;l Address | Symbaol | Symhbol comment Dizplay form us value | haddify vall #
1 I.I’.I’CYCLIC DATA segFORCE
2 I individual segments from position 1 to 10
5 PED 256 "Force pos 01" Force of segment or group st position 01 DEC L#410
4 PEW 260 "Speed pos 01" Speed of zegment or group at position 01 DEC a
& E 00 "Status1 pos 01" Status 1 of segment &t position 01 BOoL .false
e I S T S Zon —
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A
*  One more variable table is used to switch between single and group force return values:
- segFORCE_Cmd_Controller Send commands to the PLC.
*  Once the variable table is open,
click on the icon with the glasses
#l set the write enable to true
E set the value to 1 to activate group mode
7 click on the icon with the flash to send the command to the PLC
@i\‘ar - [segFORCE_Cmd_Controller -- @segFORCE_PN_V1_1\SIMATIC 300-Station\CPU 315-2PN/DP\S7-Programm(1) ONLINE] B=E
&ﬂ Table Edit Insert PLC Variable View ©Options Window Help ;Iilﬂ
& D(E| & 4wl o] | x| [ 2] vl o gl e
é Address | Symbol | Symbol comment | Display format | Status value | Modify value |
1 fsegFORCE MODULE ADDRESSES
z DB1.0ED 0 ("RMS_ACYCLIC_DB"ADDRESS_SLOTO segFORCE Address of Parameter Ao it HEX i1 EROERONTFE O 000007 FE
3 3
4_ HSEMD COMTROL COMMAMDS TO THE segFORCE
? DB1.DEVY 4 "FMS_ACYCLIC_DB".Grouphiode Set Group Mode DEC [u]
E DB1.0BX 6.0 "FMS_ACYCLIC_DB"WRITE_Grouphiods If =et then the Group mode is written to the segFORCECtr|. BOOL .fa\se true
7
segFORCE_PN_Y1_11SIMATIC 300-5tation. . .} 57-Programmi1) a @
y For further information on how the grouping of segments works and how the data are
(If transferred to the PLC, consult the FMS-segFORCE Operation Manual.
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2.4 Use the TIA Portal Example

2.4.1 Setting up the TIA Project

Download the example programs contained in the archive segFORCE_PN_Vx_x Release.zip available on our
web page. (x is a placeholder for the container file version that includes the example programs)

Link: https://www.fms-technology.com/en/downloadcenter/profinet

Unpack the example project to your preferred directory on your PC on which the TIA Portal development
software is installed.

The Quick Start Guide uses the directory C:\FMS_segFORCE, and all further explanations start from this
directory without explicitly mentioning it again.

Execute the TIA Portal program.

The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

Make sure you have a cleared PLC. Therefore do a factory reset before downloading the example
program to the PLC. Refer to the chapter 2.6.1 How to Reset a PLC to Factory Settings.

Open the project C:\FMS_segFORCENTIA_PN_Vx_x/segFORCE

(x is a placeholder for the example program version).

The example program uses the PLC CPU 1511C-1 PN. You [ e e T
must change the configuration accordingly if you have a m"; Ljdtm'n ;:I= DP;QT;*M;JEE Epml
different device of the same SIMATIC series. Right-click on Project tree

the item PLC_1 [CPU 1511C-1 PN] [l and click after that on J'_.”‘-“"'“’ 1
Change devices . That action opens the Change device o
dialog.

-

_] segFORCE

& Add new device

g Devices & networks

» b Ungrouped devices

¥ S Security settings Qpen

» |38 Crossdevice functions Open in new editor

Change device

¥ ‘i s Open blockiPLE data type.. F7
¥ [5]| Documentation settings X

b L Languages & resoufces ig| Copy Cerl+C

» | &l \erzion cantrol interface =

But if you have a device from a different SIMATIC series, e.g., 1200, it's best not to use the
( : g example program and configure everything from scratch. Hence go to the chapter 2.5 Use
the FMS-segFORCE in Your Project.

May 6, 2025/ Rev. 1.3.1
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The change device dialog shows the KSRGS
currently configured device on the left- | Curentdevice: How devics: « @ Cantrallers

. . i = * [ 5IMATIC 57-1500
hand side fl. On the right, you can

» 1 SIMATIC Drive Controller
select your utilized device .

CPUISIICI PN
If your device is not displayed, use the B e e [
dialog Add new device as described in | vemen s =
Deszcription: Deszcription:
Chapter 2.5.2 TIA Portal. e i :

code and 1 M8 data; 60 ns bit
operation time; 4-5tage protection
canceps, technalogy functions: matian
cantrol, closed-loop contral, counting
& meazuring; tracing; PROFINET IO
cantroller, supports REIRT,
performance upgrade PROFINETVZS,
2 ports, l<device, MNP, MBPD. transport
protecel TCRIIP, secure Open User

o 57 0 it

Cammunicatic emmunicatian,

Compatibility information

Informiatian

| Cancel

Search for all PROFINET devices, and assign the FMS-segFORCE the name segforce. Refer to the
chapter 2.6.2 How to Assign the PROFINET Device Name for a detailed description. The PLC gives after
that the FMS-segFORCE the IP 192.168.10.82. If the IP does not fit your network environment, change
the IP before downloading the program to the PLC.

Download program to the PLC.

Continue with the next chapter when the example program has been downloaded .
successfully and configured. Therefore the left LED must permanently light green, :
and the other two LEDs must be dark. If that is not the case, fix the problems first.

SIMATIC
§7-1500

May 6, 2025/ Rev. 1.3.1 Using the FMS-segFORCE with PLCs 8
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2.4.2 How to Use the TIA Example Program

*  Execute the TIA Portal program.

*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

*  Open the project ...\TIA_PN_Vx_x/segFORCE
(x is a placeholder for the example program version and TIA portal version).

e Open the folder Watch and force tables 1 under the PLC project
tree fl.

* The project contains several predefined tables to display the
segment's value and control the roller. | Devices |

e Open the appropriate watch tables E depending on what _ o=
segment values you are interested in or if you want to control Neme

the group mode. There are the following watch tables available: - —-?::“,, =

g Devices & networks
v [ PLC_1 [CPU1511C-1 PN] i
Y pevice configuration

% Online & diagnostics

74 Siemens

S:\Segmentierte Walze\Source Code\PLC\Exampld

Froject Edit View Insert Online Options Tools Window

Syl saveproject @ X 5 o X D 5[

Project tree o4

. - Common Roller Data General information about the entire

* -Seqg.01to10
e -Seg.11to20
* -Seg.21to30
* -Seg.31t040
* -Seg.41to050

roller.
Segments at positions 1 to 10
Segments at positions 11 to 20
Segments at positions 21 to 30
Segments at positions 31 to 40
Segments at positions 41 to 50

=, '5 Frogram blocks
I’ Add new block
& Mein [0B1]
@ Control Commands Data [DB1]
» g System blocks
» [# Technology objects
» [l External source files
v (@ PLCtags
4z Showall tags
B¢ Add new tag table

- Send control commands Switch between single segment
values and group values.

Once the watch tables are open, click on the icon with the
glasses [ This will start the monitoring process of the variables,
and the values will be displayed continuously. To stop the
monitoring click the icon again.

% Default tag table [274]
2 5egFORCE symbols [411]

L] I—E PLC data types

w ] wetch and force tables
ﬁ" Add new watch table
o5 Common Raoller Data
EZl Force table
| Seg.01to 10

S5eg.11to 20

Seg.21to 30

Seg.31to 40

S5eg.41to 50

Send conrel commants

§ii §:il §ir § il §

» [ Online backups

b 52 Traces

May 6, 2025/ Rev. 1.3.1
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*  The watch table Send control commands is used to switch between single and group force return values.
Once the variable table is open,
7 click on the icon with the glasses
E set the value to 1 to activate group mode or 0 the get back to the single segment mode
& click on the icon with the flash to send the command to the PLC

Address Display format Monitor value Modify value 7 Comment  Tag comment
1 5 TO THE
3 “Contrel Commands BBta”."Group Mode” DEC ’7! 1 1 M 1 Set Group Mode
< |NE]
il YD B
i Neme Address Display format Monitor value Modify value i Comment Tag comment
1 CYCLIC COMMON R DATA segFORCE
2 "Last eror® %ID556 DEC 0 Lastermor
3 *Humber of segments* %I0560 DEC 3 Number of segemts on the roller
a *Mumber of groups* %ID564 DEC 3 Number of grouped segments
5 “SFS0 Group mode* %I124.0 Boel [\ wmue Data retwm mode - FALSE: individual egment data { TRUE: grouped segment data
& *SFS1 Dig Input® %1124.1 Bocl (@ Fase Status of digital input (not implemented yet!)
7 *SF52 Clamp pressure” %1242 Bool @ Fase Status digital output 1 - TRUE: Clamp pressur on | FALSE: Clamp pressor off (notimple_.
8 *SF53 Alarm® %1243 Bosl & FALSE Status digital output 2 - TRUE: Alsrm on [ FALSE: Alarm off; On = Pressure too low.
] "SFS4 Auto operation mode® %l124.4 Bool & FaLsE A ion mode (not impl d yetl)
10 “Total force”™ %ID568 DEC+- 62 Total force (N}
n “Temperature® %ID572 DEC+- 21 Temperature
12 “Pressure” %ID576 DEC+H- ] Pressure sensor
13 o
< u [
G5 =5 | a5 > g o oo
g 2 PR f
i Name Address Display format Monitor value Monitor with t. Modify wit... Comment  Tag comment
B iCYCLIC DATA segFORC A
2 | i individual segments from pasition 1 to 10
3 *Force pos 01" %ID256 DEC+- 93 Permanent Permanent Farce of segment or group at position 01
4 "Speed pos 01" %IW260 DEC+- 0 Permanent Permanent Speed of segment or group at position 01 X
s "Status 1 pos 01 %1280 gool @ FaLsE Permanent Permanent Status 1 of segment at position 01 &
& "Status 2 pot 01" %128.1 Boal & FaLsE Permanent Permanem Statuz 2 of segment at position 01
7 “Status 3 pos 017 %1282 Boal = FALSE Permanent Permanent Status 3 of segment &t position 01 [
8 peed pulse 01" %128.3 Boal [ FaLSE Permanent Permanent Status speed pulze 01
9 pos 01° %128.7 Boal TRUE Permanent Permanent Segment or group exists at pasition 01
10 *Group No Pos 01° %8129 DEC 1 Permanent Permanent Group number of segment or group at position 01
"
12 “Force pos 02° %iD322 DEC+- 28 Permanent Permanent Force of segment or group at position 02
13 “Speed pos 027 WWI26 DECH- ] Permanent Permanent Speed of segment or group at pesition 02
14 "Status 1 pos 02° %130.0 Boal & FALSE Permanent Permanent Status 1 of segment at position 02
15 “Status 2 pos 02° %1301 Bool [ FALSE Permanent Permanent Status 2 of segment at position 02
16 *Status 3 pos 02° %1302 Boal [ FALSE Permanent Permanent Status 3 of segment at position 02
17 peed pulse 02 %1303 Bool [E FaLSE Permanent Permanent Status speed pulse 02
18 *Esists pos 02° %1307 Bool [& TRUE Permanent Permanent Segment or group exists at position 02
19 *Group No Pos 02° wiB131 DEC 2 Permanent Permanent Group number of segment or group at position 02
20
2% "Force pos 03" %ID388 DEC+H- 3 Permanent Permanent Force of segment or group at position 03
22 “Speed pos 03" %IW392 DEC+- ] Permanent Permanent Speed of segment or group at position 03
23 "Status 1 pos 03° %1132.0 Boal [E FALSE Permanent Permanent Status 1 of segment at position 03
24 *Status 2 pos 03 %1321 8oal [E FaLsE Permanent Permanent Status 2 of segment at position 03
25 pos 03° %132.2 Boal [E FaLSE Permanent Permanent Status 3 of segment at position 03
26 ed pulse 03" %1323 Bool [E FaLsE Permanent Permanent Status speed pulse 03
27 *Exists pos 03" %1327 Bool TRUE Permanent Permanent Segment of group exists at position 03
28 2| "Group Mo Pos 03° %IB133 DEC 3 Permanent Permanent Group number of seament or aroup at position 03 = b
n [>]

__ For further information on how the grouping of segments works and how the data are
Q - transferred to the PLC, consult the FMS-segFORCE Operation Manual.
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2.5 Use the FMS-segFORCE in Your Project

2.5.1 Step 7 SIMATIC Manager

*  Execute the SIMATIC Manager.

*  Open your project or create a new one. In case of a new project, insert a new object,

e.g., SIMATIC 300 Station.

* Select the SIMATIC 300 Station on the tree or
whatever you have named the station fl and double-
click the item Hardware on the window's right side
panel B. That opens the dialog HW Config.

*  Onthe HW Config dialog, choose the menu
Option -> Install GSD File E. That opens the dialog
Install GSD Files.

* On the Install GSD Files dialog, click on the
Browse button fl. Choose the directory
where the GSDML files are located. In our
case, it is C:\FMS_segFORCE\GSDML. Return to
the previous dialog by clicking on OK.
Select the GSDML file from the list that is to
be installed F. Now click on Install E and
accept all questions on the follow-up
dialogs until you reach the dialog Installation
was completed successfully Z. Close all
dialogs until you are back on the HW Config
dialog.

E“] Stakion  Edit  Insert PLC  Wiew
D& -8 B &

£

Lol ER indow  Help

Customize, ..

Configure Metwork

Edit Catalog Profile
Update Catalog

:I:I SIMATIC 30001) Install Hw Updates ...
Install GSO File. ..
Slat | Designation nea il
Find in Service & Suppart...

Ctrl+alt+E

D

Install G5D Files: from the dirsctary j
|E'\sEgFDHEE\GSDML Browsze
Releaze “erzion | Languages

Inistall

FMS-SEGFORCE-20

Show Lag

-170000.2ml 0342

05:00:00 P w235

Englizh

Inztallation was completed successfully. 4

.
Y
oK
| Sekctal | Deseectar |

Claze Help
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* Now as you are back on the HW Config dialog, the
next step is to insert a rack and a CPU. Of course,
only if they are not configured already. Otherwise,
continue straight on to the next step.

Right-click in the white area below the menu and
symbol bar and choose Insert Object. In the
popping-up list, choose SIMATIC 300 E, then
RACK-300 [, and finally Rail . A table representing
the rack is inserted in the white area.

<

B PROFINET 1D
SIMATIC 300 ,
SIMATIC PC Ba

" LEOFIBUS DF ‘

= Rail

| || cianTie A

Find your CPU in the hardware catalog on the right § and drag and drop it into slot 2 of the rack [£. This
operation opens the dialog Properties - Ethernet interface. Enter a not used IP address into the
corresponding field fj with which the PLC will operate on the network. Click on New [ to add a Subnet if it
not already exists, and click on Ok in the popping-up dialog. Back on the properties dialog, select the

Subnet Ethernet

of

and click on Ok .

L
0=

2
]

a2,
E

<

Slot

&= o UA

Hod

1

= | = o | | | [ [ R

=

Insertion possible

Properties - Ethernet interface PN-10 (RO/S2.2)

Gengral  Parameters }

IP address:

Subnet mask:

192168081
256.256.255.0

Subnet:

~

Find:

If 2 subret is selected?
the next available addresse!

Gateway
* Do not use router

-~ not et

" Use router
Address:
i Hew...

Properties...
Delets

Profile

|cPU 35

=
= lo
2 =

‘Slandard

v

= L] CPU-300
+ (L] CRU 312
+-[C] CPU 312 IFM
= (1] CPU312C
+ (] CPU313
+ (13 CPU313C
+ (1] CPU313C2DP
+ (1] CPU313C2 PP
+ (3 CPU 314
(13 CPU 314IFM
+ (1] CPU314C2DP
+ (1] CPU314C-2 PP
+ (13 CPU 315
+ (] CPU 3152 DP
=+(13 CPU 3152 PN/DP

\ = (1 BEST 315-2EG10-04B0

# (L BES7 315-2EH13:0480
GEST 315-2EH14.04B0
V31

+ (1] CPU 315F2DP

+ (1] CPU 315F-2 PN/DP
# ([ CPU 316

# (1] CPU 3182 0P

# (1] CPU 3172

+ [ CPU 3172 PN/DP
+ [ CPU 317F-2

+ (71 CPU 317F-2 PN/DP

EANE

£3

57 3152EH14-04B0

4 KB worle memory; 0.05ms/1000 instructions: PROFINET

Cancel Help

nnection; 57 Communication loadable FBs/FCs):
ROFIMET 10-Contraller: supports RTART: PROFINET

~ %

v

ichg
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* Add the FMS-segFORCE device to the hardware configuration. Make sure the HW Config is open, as
already described above once. Find the FMS-segFORCE device in the hardware catalog on the right fl
and drag and drop it to the Ethernet PROFINET-I0-System F. This operation inserts the FMS-segFORCE
device into the hardware configuration E. The list below £ always shows the assigned hardware address
of all possible 50 segments [, although not all must be mounted on the roller. The addresses of the
general roller properties can be looked up at the beginning of the list B.
Another important module is the Parameter Access Point. This address must be used to parameterize the
device. For the FMS-segFORCE, it is used to switch the Group Mode on or off [j.

[ Hw Config - [SIMATIC 300(1) {Configuration) -- TestFMS] ]g|
E“] Station  Edit  Insert PLC  Wiew Options ‘Window Help - 8 x
D& &8 &S s || | %8 | w2
x|
- __ Eind  [s=gFORCE |ty
1 Py Profile: | Standard j
)f? 5;?/03915'2'3"" DE - SIMATIC ~
Ethernet(1): PROFINET-I0-System [ +- (] SIMODRIVE
2 A0
x2P1 Poit T # 0 SIMOREG
oy o 2 +- ] SIMOVERT
3 (23 SINAMICS
= b SIPOS
+-[L] Switching Devices
22 PROFIBUS P4
—- 588 PROFINET 10
-1 Additional Field Devices
+-(_1 Drives
< 1 Gateway
= General
:I:I 1] segforce “wieb Tenzion Controllers
E ‘wieb Tenzion Controller segFORCE Rew. 1.0
Order number | address [ address +-( 110
i Teone segFFREE +-_1 Sensors
AT FIRCENE T L +-(_1] Gateway
rar Pt AR +-L HMI
A P SHE =3 110
&7 Staeiinadiva-ARainians ™ SRR +1-(_ Metwork Components
£ Flanamaiar Aoeers P SRR +-_1 Sensors
7 Genoral BEE +-_1 Switching devices
il & st [Tk = SIMATIC 300
L Ao oF seapmands ST 5B +- C7
7.3\ [] Aot of grovge AL FET {1 CP-300
id SAREIREE st T gz -3 CRU-300
& Toial ivee WY AR AT +- ] CRU 312
PE Fompensivea {07 +- [0 CRU 312 1FM
i Fhagsara a7 +-_] CPU 312C
7 | Feedback r7 FHET + (1 CPU 313
27 Fovce of sagment 7 NG |7 e w77 TP 1A b
£ S o reagmernt 7 el SEELSET é:ngF??HCEM HEP, - ~ {S
a7 e orce Measuring Systems
R B LS = Wb Tension Contiollr segFORCE vith PROFINETID interface
[RTART. cyclic and acyclic communication] v
||Press F1 to get Help. Chg

*  After all hardware configuration has been made, download it to the PLC E. Check if the PLC is satisfied
with it. Therefore the LEDs DCV5 and RUN must permanently light green, and no other LEDs should be

blinking. If that is not the case, fix the problems first.
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cyclic data. There is even no program necessary for doing that.
In the HW Config window, right-click a parameter (module) of interest, e.g., Total force (N) fl. In the
appearing context menu, click on the menu Monitor/Modify B. That opens the dialog Monitor/Modify
online. Next, click on the check box Monitor El. In the table above, the value will be continuously updated
% If you push on a segment, you can observe changes in the value. Furthermore, the table shows you
how the parameter can be addressed later on in your program E.

2‘:] (1) seglorce

The FMS-segFORCE is now ready to use. If you want to test the system, you can read any values of the

Tolkal dves (A

Feedbaok semm
Fovee of zegmeny’ }
Snaad o ey

Staty of sy |
7 Foedback segm

27

= =

27

Press Fl to get Help,

Go Ta

b MonitorModify
Edit Syrnbols...

Ohject Properties...

Change Access

Assign Asset D...

Aun conditionaly
I+ Moriio
[ Modip

<

¥ Pow Mok Effectivs Updabs Foycs Sumbal vath F5
Aun immediatsiy

(i Shatus Ve | I

Wz Modiyaus || W 10 Display
€ Trgger..

Cloze

Slot | [§ Module Od.. [I. D... | Conféa{ Monitor/iodify - Total force (H) - (R-/52)
# |@ seglorce segfil| ke e ;
7 ET70 Tk Oriing via assigred CPU sendzes
A7 A 7 K77 Pah  [TesiFHESSIMATIC 30001MCAL 315.27H,0F
FENY Aws G 8 marass| Syl Disphiy Tormel | Stalia: vabaa [ sty vaba
ar fb it M anins A7 =TS R 6eINO00n40 |
a7 Flacaowaty Avrees Foen SR
7 General BHE

& INUNNING

Help

Alk+Return

For the following steps, close all dialogs until you are back on the SIMATIC Manager main window.
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* The last thing to explain is how to switch the FMS-segFORCE to group mode. For that purpose, a little
program is needed. First, insert a new data block by right-clicking the Blocks [l item under the project tree
and choosing the command Insert New Object -> Data Block F. Enter the name, e.g., DB2 E or another new

name, and confirm the dialog with a click on Ok . Double-click the newly inserted data block DB2 in this
areal3.

KJ SIMATIC Manager - TestFMS
File Edit Inmsert PLC View Options Window Help

O = &t & B3 g |2 %5 %o

= TestFMS 159 System data
= SIMATIC 300(1)
- [@ cPU M152PN/DP
= 57 Program(5)

(] Sources
Fak Blocks]
Cut

Chrl43
Copy Chrl+C
Dielete Del

3081

Crganizglion Block,

Rewi Funckjon

SHIrE. . Data Block
Compare Blocks... {

Data Type
Reference Data 4 X
. ‘ariable Table

Check. Block Consistency...
Print 3

Properties - Data Block

created:
Last modified:

X

General - Part 1 l General - Part 2 ] Calls ] Attribytes I
Name and type: hared DB j | J
Symbolic Mame:
Symbol Comment; |
Created in Language: OB hd
Project path: |
Sh locati
szr[z?:ct?ca en |E:\Programme\8iemens\8tep?\s?proi\T estFMS
Code Interface
02/14/2023 020717 PM
02/14/2023 020717 PM 02/14/2023 02:07:17 PM
Comment:
4 Cancel Help

*  The last action above £ opens the data block definition. Enter the parameter name Group_Mode fl and a
comment F. Save the changes E and close the window .

IR LAD/STLIFBD. - [DB2 - TestFMS\SIMATIC 300{1)\CPU 315-2PN/DP]

=S
43} Fle Edit Insert PLC Debug View Options Window Help x
&5 HS || 'a | 25 TOE k2 4
izl ti
Rddress Name Type Initial value Commant
0.0 STRUCT
= "6 Libraries ] +0.0 ‘Druupiﬂude INT o 0=Single segments; l=Crouped segmants
%@ stdibs e =2 END_ETRUCT
=& Standard Library v =
rJhrarlas
IR Program elements | BE Call stiucture _ s
Press F1 to get Help, 2 offline Abs <52 Insert Cha
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*  Next, select the item Blocks fl under the project tree and double-click the object OB1 E on the right window
panel. That opens the programming window. In the programming area, insert two networks & by hitting
Ctrl-r on the keyboard. They are empty in the first place, not as shown in the picture.

Network 1 converts the digital input Group Mode to a variable of type WORD. To achieve that, insert the
functions WAND_W and SHR_W to network 1 . Edit the four inputs and two outputs as shown in the
picture £, whereas IN1 points to the physical address of the segFORCE status bits.

Network 2 sends the group mode value when the demanded group mode differs from the set. To achieve
that behavior, select the item System Function Blocks on tree [8. Further down the branch, drag the SFB53
WRREC DP function block [ to the desired network. Enter the name of a data block not yet used, e.g.,
DB1 i}, and confirm the creation if it does not already exist. Insert the comparator CMP<>| into the input
REQ fJ. Edit the six inputs as shown in the picture i, whereas ID points to the physical address of the
Parameter Access Point. The address must be specified in hexadecimal format.

FMS -- C:\Programme\Siemens\Step7\sTproj\TestFM’ [=|[DI*]  §FLADISTLIFBD - [0B1 - TestFMS\SIMATIC 300(1)\CPU 315-2PN/DP].
- [}

Bp TestFMs SSystemdata 43081 o D81
= [ SIMATIC 300(1) o 0B2 W Set Group Mode & SFBS3 S a, s vo
= cru stszPNDP & DEe-EH &8 4 & Cidn o %5 6 im i X2
= (1 57 Progiam(5) L Contents 0f: 'Environment)\Interface'
(B Sources = @ mrertace Name
3 Blocks ¥ New network a + @ TENP G [TEHE
% (&) Bit logic =]
# (<] Comparator
+ (89 Converter =
% &4 Counter 0Bl : “Main Program Sweep (Cycle)®
+ {:@ DB call e 5
= (@] Jumps |

#I (2] Integer function

# (28] Floating-point fct.,

DI e R

=(0UR = G2 hove - .

1 ~ (3 Program control T g

2 i CPU 315-2PN/DP # (@) Shift/Rotate

Xt MFI/DP ) (&) Status bits —

o [ — Ethemet(1} PROFINET-I0-System (1( % (@) Timers \W‘ T

2P Port 7 +1 (& Word logi E om0

w@fboks  \ || |lLge=="{==""""TTTT"7"~" T T ~
;QFP — FEISS]W & g FC blocks P Eu00—IN1  OUT WO MI0O-IN  OUT-MWO &
- — @8 5FB blod 4 W
segFORCE - foe [ 1 _usissico—{mz WELESE —{N o
LM miipeinstances  ~~ \ [ || T T TTTmemeeeeeceemmmm =T

M Libraries

< / # @ stdibs

Network 2: Title:
= @ Standard Library [Conment : |
1) et % @ Miscellaneous Blocks
& 1) seglorce % @ TI-57 Converting Blocks .
Slot Module Order rumber | | address |  address | Diagnogiaddress: | Com. | #I (g PID Control Blocks o
= %@ IEC Function Blocks
N W == G System Function Blocks

7. Fort 7 Y. A2 {3 SFBO0 CTU IEC_TC

F2 Pl 040" {3 sFB1 CTD IEC_TC

ar 2 = Feg £ SFB2 CTUD IEC_TC 1 —
QY Poramersy Access Foint EE 5 SFB3 TP IEC_TC

7 General FEE QN IEC_TC M, cvP ol DONE[-. ..

77 [[{ Lostomy £} 5FBS TOF REQ

{0} SFBB USEND COM_Fl

o .- BUSY[-...
1.2[[§ Momber of segments - “Ho

¥ SFB9 URCY COM_FUNC
3 SFB12 NG .
{53 SFB48 FREQUENC TEC R

G SFB49 PULSE TEC_FUNC
45} SFES2 ROREC DP

73| [§ Mamber of aronps:
74| [§ oo GREE ot
4
1E[[§ Tenerstioe (7
Al

ERROR[-...

.~
DBZ.DEWO0 —{INZ 1-{INDEX
1 STATUS [

7 |[|_Feedback segment 7 - 3 5FES3 WRREC DP - )
27 || e oF sogment 7T . oo Fanci 3 SFES4 RALRM DP L TTemeeeea-- y
22|l Speed ol seament 1 o .7 3 SFBG0 SEND_PTP TEC,
23{[]Status o segment 7 2.7 4
7 || Feedback seament 2 EZ3 b Program elements | B= Cal structure P .
Press F1 to get Help. Press F1 to get Help. D [offline Abs <5.2

*  Download program to the PLC.
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e How to use the program. First, right-click on the tree item Blocks fl, and select the submenu Insert New
Object -> Variable Table 7. In the poping-up dialog, enter the Symbolic Name, e.g., Set Group Mode, and click
on Ok. The variable table is now available in the area on the right of the window. Double-click the item to
open the variable table E. Enter the two addresses as shown in the picture [, or take the ones you have
used during the configuration above. They may differ from this description. In the first line, the address E
100.0 indicates the status of the Group Mode bit of the FMS-segFORCE. The second line with the
address DB2DBW 0 is used to change the Group Mode. Click on Save to save the changes to the table

B.

Click on the glasses icon to start the variables' monitoring process [&. Now you can see the actual setting
of the Group Mode. If you want to change the Group Mode, enter the desired value into Modify value 7
and click next on the flash icon . That action sends the new value to the PLC, and the Group Mode bit
must also change accordingly [§ when the communication to the PLC works correctly.

2 TestFMS -- C:\Programme\Siemens\Step7\s7 proj\TestFMS

&P TestFMS

= SIMATIC 300(1)

= [@ cPu 315:2PN/DP
= (z1) S7 Program(5)

(3] Sources

;

&) System data = 0B1
Y2 Set Group Mode —5

Cri+x
Copy Ctri+C

Delete Del

rgarizaton Blck
PLC » Function Block
Function
Data Block
Data Type
Variable Table

#| Dl=la| & xlhlﬁlnl I_.H__JJ‘&F_I i _I

.d Address | Symbol | Display mrmeﬁl Statys lodify valuel
“E 1000 "~ DEC . 13 0

F
2| oe2oEW 0 DEC T
s ’
ol -

4MS\SIMATIC 300(1)\...\57 Program(S) 1

Rewire. ..

Compare Blocks...
Reference Data L
Check Block Consistency...

Print

Rename F2
Object Properties... Alt+Return
Special Object Properties

»
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2.5.2 TIA Portal

*  Execute the TIA Portal program.

*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

e On the TIA Portal main window, choose the menu Option -> Manage general station description files (GSD) fl.
That opens the dialog for installing GSD files.

*  On the Manage... dialog, click on the Browse button . Choose the directory where the GSDML files are
located. In our case, it is C:\FMS_segFORCE\GSDML. Return to the previous dialog by clicking on Select Folder.
Select the GSDML file from the list that is to be installed by ticking the check box E. Now click on Install !
and accept all questions on the follow-up dialogs until you reach the dialog Installation was completed
successfully 5. Close all dialog windows until you are back on the main window.

74 Siemens

Project Edit View Insert Online Options Tools Window Help
Cf (Y H saveproject & X 5] ] Y setting: e |

Support packages

Manage general station description files (GSD)
Start Automation License Manager

Devices

=)
#| Show reference text

Global libraries ]
Name

Manage general station description files
Installed GSDs

» i Online arcece

GSDs in the project

Source path: S:\segmentierte WalzelSource Code\PLC\Example(TIAlsegFORCE_S1500_PN_TIA_V1_0]

Content of imported path

[ File Version Language Status Info
gsdmlv2.35-fms-segforce-20220... V2.35 English Not yetinstalled High precis...

T

Instell additional files || Close |
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e Open your project or create a new one Fl. In case of a new project, add a new device,
e.g., PLC CPU 1511C-1 PN, by double-clicking on Add new device F. After that, search your CPU E and
click on OK J. In the opening dialog PLC security settings make sure the check box Protects the PLC... is not
ticked [, and finally, click on Finish [&.

de\PLC\Example\TIA\TestFMS\TestFMS

Insert Online Options Tools Wndow Help

[ Devices

Name
¥ ] TestFMs
B Add new device
533 Devices & Retworks
» ke Ungrouped ¥gvices

Add new device

@ Security settin Device name:
» 8 Cross-device fun
» 4§ Common data PLC1
» [Z]) Documentation settings
» @ Languages & resources - '-!l CPU ~
A i \erion controlintarface » (@ CPU1511-1 PN
v | Details view u ~ (@ CPU1511C1 PN
Controlier: m 6ES7 511-1CKO0-0ABO

I J6ES7 511-1CK01-0ABOH

» (@ CPUIS12C1 PN
» (@ CPU1SI31 PN
D » (@ cPU1S152PN
» [ cPU 1516-3 PNIDP
HM » [ CPU 15173 PNIDP
» [ CPU 15184 PNIDP
g » (@ CPU1S1IF-1 PN
b ' CPlI1513F-1 PN

» h CPU 15184 PNIDP ODK
| 'PLC security settings X

Name

1]

» L CPU 1518-4 PNIDP MFP

Protection of confidential PLC data I
Select whether your confidential PLC configuration data is to be protected. I

@ Protection of

® confidential PLC dat i eyt
confidentia ata Protection of confidential PLC configuration data activated:

- Confidential PLC configuration data (e.g. OPC UA certificates) are protected in the TIA Portal

project and during runtime.

- If the PLC must be replaced with a replacement PLC, the password for the protection of
confidential PLC configuration data must also be assigned for the new PLC.

Protection of confidential PLC configuration data deactivated:
- Confidential PLC configuration data (e.g. OPC UA certificates) are not protected in the TIA
Portal project and during runtime.

- No special password treatment when replacing the substitute PLC

0 Protects the PLC configuration data from the TIA
— Portal project and the PLC.

TIA project

g

Next=> | 6

PLC Configuration

I Do not show this dialog again

Finish Cancel

5 x i ,—27 X a4 m m m l:r & Goonline l“.‘i—.\. offline &"’

Totally Integrated Automation
PORTAL

Device:

CPU1511C1 PN

Article no.: | 6ES7 511-1CK01-0ABO

<

Version: V2.9

Description:

CPU with display; work memory 175 KB code
and 1 MB data; 60 ns bit operation time; 4-
stage protection concept, technology
functions: motion control, closed4oop
control, counting and measuring; tracing;
Runtime options; for all PROFINET interfaces:
transport protocel TCPIIP, secure Open User
Communication, S7 communication, 57
routing, IP forwarding, Web server, DNS client,
OPC UA: Server DA, Client DA, methods,
companion specifications; PROFINET IO
controller, supports RTIRT, performance
upgrade PROFINETV2.3, 2 ports, I-Device, MRP,
MRPD, isochronous mode; firmware V2.9 with
DI16/DQ16, AlI5/AQ2: Digital input module
DI16 x 24VDC, grouping 16; Digital output
module DQ16 x 24VDCI0.5A, grouping 16;
Analog input module Al4 x Ull, Al 1xRTD, 16-bit,
grouping 5; Analog output module AQ2 x Ul
16-bit, grouping 2; 6 channels for counting
and measuring with incremental encoders |
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A

If you have a PLC of the SIMATIC 300 or maybe 400 series added, make sure to increase the

input process image size to a minimum of 640 bytes. If you don't make that change, not all
FMS-segFORCE values will be seen. Therefore when reading values from the process image,
they return 0 instead of the actual value.

If you have a SIMATIC 1200 or 1500 series PLC, continue with the next point. But if you have a SIMATIC
300, or maybe the same applies to the 400, double-click on the Device Configuration item in the Device
Tree fl. Then double-click the PLC B, select the tab General E and choose the tree item Cycle . On the
right panel, change the entry filed Size of the process image input the value to 640 [5.

74, Siemens - C:\segFORCE\SIMATIC300\SIMATIC300

f I He
YR soveproiet @ X 2 X Ot MG BB Y coonine F cootfine | fp I8 I 2 1] 1 1y
Devices & Topology
=) =2 = Device ov
~
W - M
w | ] SIMATIC300 (=
B Add new device L) 10 n -
g Devices & networks
~ [/ PLC_1 [CPU 315-2 PN/DP] 3
e e e = 4
m Device configuration
| % Online & diagnostics ¥
» g Program blocks
» (3 Technology objects
» External source files
» [g PLC tags
» L] PLC data types F
r . . |
» 55l Watch and force tables <lm > | [100% | - § (3] (<
» [ig Online backups — .
» [ Device proxydata |S Proper
&os Program info eneral H 10 tags " System constants H Texts
C.f PLC supervisions & alarms S S— =l
E] PLCalarm text lists v Catalog information Cycle
v | Details view Identification & Maint...
» MPIIDP interface [X1] Cycle monitoring time [ms]: | 150 ms
» PROFINET interface [X2] Cycle load due to
Startup b communication [%]: |20 %
A Cycle [ Pricriti ommunication
Clock : :
e Size of the process image
b Interrupts input: | 640
S Size of the process image
» System diagnostics output: | 128
Time of day 0885 call if IO access error
» Web server occurs: | No 0B85 call
Retentive memory .v‘
<| [
4 Portal view =2 Overview g PLC1
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Add the FMS-segFORCE device to the hardware configuration. Double-click in the device tree on the

item Device configuration fl. In the right panel, click on the tab Network view %, and at the right sidebar, on
the tab Hardware catalog E. The catalog tree should be seen, and select Other field devices £ in there. In the
search entry field, enter “segforce” £ and hit the enter key to start the search. After a while, the entry Web
Tension Controller segFORCE Rev. x.x appears [§. When double-clicking that item, the FMS-segFORCE is
added to the hardware configuration 4. Connect the PLC and the FMS-segFORCE by dragging a line £
between the Ethernet ports. This action draws a green line between the two devices representing the

connection.
74, Siemens - S:\Segmentierte Walze\Source Code\PLC\Example\TIA\TestFMS\TestFMS ==,
- - o = Op ; - Totally Integrated Automation
GfF Bl saveproject & X = 5 X s T M B R ¥ coonline ¥ Gooffiine 2 P ¥ 40 ! POREAL
TestFMS » Devices & networks
Devices [5" Topology view "ﬂh Network view Mf Device view | Options g
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* The next step is to assign the PLC and the FMS-segFORCE an unused IP address. In the case of the
PLC, that is unnecessary for an existing project because you might already have done that. First, you
can stay on the panel above and uncover the lower part of the device configuration by dragging the
separator line up fl. Click on the PLC K and then tab General E. Select the tree entry Ethernet addresses
P. Enter the IP address [ the PLC should get on the panel right of the tree. Next, click on the FMS-
segFORCE [§ and then tab General E. Select the tree entry Ethernet addresses f. Enter the IP address
the FMS-segFORCE should get . As we are already at the right place to set the PROFINET device
name, scroll down a bit and ensure the option Generate PROFINET device hame automatically is not
ticked [4. Then enter PROFINET device name segforce f.

* Now it is about time to test the configuration. Download it to the PLC. Click on the entry PLC_1 on the
device tree [ and execute the download by clicking on the download symbol 10}

Project Edit View Insert Online

i Y sweproject 3 ¥

Devices
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e Continue with the next step when the configuration has been downloaded
successfully. Therefore the left LED must permanently light green, and the other two

must be dark. If that is not the case, fix the problems first.
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* The FMS-segFORCE is now ready to use. If you want to test the system, you can read any values of the
cyclic data. No program is necessary to achieve this, but you must create a PLC tags table. Open the
tree branch PLC tags fl. and double-click on the entry Add new tag table #. A new table named Tag table_1 [0]
or similar will be added. Rename the table to segFORCE E. By the way, the value in square brackets
behind the name indicates the number of defined tags in the tag table.

* To look up the absolute addresses of the FMS-segFORCE values, which you want to insert into the tag
table afterward, double-click on the tree entry Device configuration E. On the panel on the right, the Device
view opens. Select the FMS-segFORCE (“segforce”) from the drop-down list E. Next, select the row
General_1 [§ and make sure the tab 10 tags [j have been chosen on the lower panel. That uncovers the
absolute addresses of the selected module. Now the tag table “segFORCE” can be opened for editing.
Therefore, double-click on the tag table “segFORCE” Eto open it. If the tag table covers the device view,
click on the symbol float f to detach the window from the main application.

*  The quick guide shows just two possible values to visualize. But all others can be added in the same
manner. Edit rows 1 and 2 as shown in the picture [f. The absolute address can be found on the table
10 tags 1.

*  Download the program again to the PLC.

e Click on the glasses symbol to see the values live fEl.
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* The last thing to explain is how to switch the FMS-segFORCE to group mode. For that purpose, a little
program is needed. Open the tree branch Program blocks fl, and double-click the tree entry Add new block
Fl. The dialog Add new block pops up. Click on the symbol Data block E, enter the name Group Mode %, and
confirm the changes with a click on OK [§. That opens the data block for editing. Enter the parameter
name Group_Mode [3, the data type Int, and close the window .
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* Next, open the tree branch Program blocksfl, under the Project tree, and double-click the tree entry
Main [OB1] 1. That opens the programming window. In the programming area, insert two networks & by
hitting Ctrl-r on the keyboard. They are empty in the first place, not as shown in the picture.

Network 1 converts the digital input Group Mode to a variable of type WORD. To achieve that, insert the
functions AND and SHR to network 1 . Edit the four inputs and two outputs as shown in the picture &,
whereas IN1 points to the physical address of the segFORCE status bits.

Network 2 sends the group mode value when the demanded group mode differs from the set. To achieve
that behavior, open the Extended instructions -> Distributed 1/0 [§. Drag the WRREC function block [ to the
desired network. Enter the name of a data block not yet used, e.g., WRREC_DB !, and confirm the
creation by clicking OK. Insert the comparator CMP<> into the input REQ E|. Edit the six inputs as shown
in the picture i, whereas ID points to the physical address of the Parameter Access Point. Save the
changes fEl.
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*  Download program to the PLC.

*  How to use the program. Open the folder Watch and force tables fl under the PLC project tree, and double-
click the tree entry Add new watch table 2. A new table named Watch table_1 or similar will be added.
Rename the table to segFORCE E. After adding the watch table, it should already be open for editing on
the right side of the tree window. Even all tags should be available when you fulfilled all steps above.
Therefore, edit the table according to the picture. Just enter the name f. The addresses will be inserted
automatically because of the tag definition. The last thing you have to do is to adapt the Display format .

Once the variable table has been edited,

& click on the icon with the glasses to see the values live.

set the value to 1 to activate group mode or 0 the get back to the single segment mode
& click on the icon with the flash to send the command to the PLC
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2.6 PLC Operation Commands

2.6.1 How to Reset a PLC to Factory Settings

2.6.1.1 Resetting PLC with Step 7 SIMATIC Manager

Execute the SIMATIC Manager program.

Select the PLC ->Edit Ethernet Node fl menu in the main window. A project doesn't need to be open; if so,
the PLC menu contains several more entries. Just select the appropriate menu. This action opens the
dialog Edit Ethernet Node.

Click on Browse F which opens the dialog Browse Network. The search for PROFINET devices starts
automatically after roughly 3 seconds. Just be patient until the list is filled with the found devices.

Select the PLC from the list E, which should be reset to its factory defaults. If it is not listed, a network
problem could be the reason, e.g., the cabling is wrong, a router is in between, or the PLC is not powered
on.

Click OK E to confirm the selection and return to the previous dialog in which the properties of the chosen
PLC are filled up in the entry fields.

Finally, click Reset § and confirm the action on the popped-up dialog with Yes [.

All work is done, therefor leave the dialog by clicking on Close 7}
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2.6.1.2 Resetting PLC with TIA Portal

*  Execute the TIA Portal program.
*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.
*  Open the Online access tree ﬂ and the Ethernet interface card E over which the PC is connected to the
network.
e Double-click on the item Update accessible devices k. After a while, all PROFINET devices on the same
network emerge.
e Open the tree of your PLC. The shown IP address may differ from yours [.
*  Double-click on the item Online & diagnostics B. That action opens the diagnostics panel right of the tree
panel.
e On the diagnostics panel, open the Functions tree [§ and select the item Reset to factory settings [i. That
action opens the appropriate entry form on the right.
*  Finally, click on the button Reset £. That action takes a moment. You can observe flashing LEDs at the
PLC front.
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2.6.2 How to Assign the PROFINET Device Name

2.6.2.1 Name Assignment with Step 7 SIMATIC Manager

Execute the SIMATIC Manager program.

Select the PLC ->Edit Ethernet Node fl menu in the main window. A project doesn't need to be open; if so,
the PLC menu contains several more entries. Just select the appropriate menu. This action opens the
dialog Edit Ethernet Node.

Click on Browse F2 which opens the dialog Browse Network. The search for PROFINET devices starts
automatically after roughly 3 seconds. Just be patient until the list is filled with the found devices.

Select the FMS-segFORCE (“segforce”) from the list E you want to assign the device name to. If it is not
listed, a network problem could be why, e.g., the cabling is wrong, a router is in between, or the FMS-
segFORCE is not powered on.

Click OK ! to confirm the selection and return to the previous dialog in which the properties of the chosen
FMS-segFORCE are filled up in the entry fields.

Finally, click Assign Name & and confirm the action on the popped-up dialog with OK 6}

All work is done, therefor leave the dialog by clicking on Close [i.
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2.6.2.2 Name Assignment with TIA Portal

*  Execute the TIA Portal program.

*  The program normally starts with the portal view. Switch to the project view by clicking the
Project View menu at the bottom left.

*  Open the Online access tree ﬂ and the Ethernet interface card E over which the PC is connected to the
network.

e Double-click on the item Update accessible devices k. After a while, all PROFINET devices on the same
network emerge.

e Open the tree of your FMS-segFORCE. The shown name (“segforce”) and IP address might differ &.

*  Double-click on the item Online & diagnostics B. That action opens the diagnostics panel right of the tree
panel.

e On the diagnostics panel, open the Functions tree [§ and select the item Assign PROFINET device name [i.
That action opens the appropriate entry form on the right.

* Type the PROFINET device name segforce into the entry field . Note that the name must be all
lowercase.

*  Finally, click on the button Assign name of
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g Online access Accessible devices in the network:

1 Displayhide interiaces IP address MAC address Device PROFINET device name Status
+ [ COM[RS232PPi multi-master cable] -3
= _1| Intel(R) B2574L Gigabit Network Connection e !'

é‘g Update accessible devices
B Display more infarmation I
b W plc1200[192.168.0.88]

» (W plc1500[192.168.0.89]

» (i seqgiorce [192.168.0.82]

% Online & diagnostics (| LED flashes [ n——
1 PCintemal [Local] - -

» ) PLCSIM [PHIE]

d
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" 3 RSLogix 5000 EtherNet/IP

3.1 Setting up the Project

*  Download the example programs contained in the archive segFORCE_EIP_Vx_x Example.zip available on our
web page. (x is a placeholder for the container file version that includes the example programs)
Link: https://www.fms-technology.com/en/downloadcenter/profinet

*  Unpack the example project, including the EDS file, to your preferred directory on your PC on which the
RSLogix 5000 development software is installed.
The Quick Start Guide uses the directory C:\FMS_segFORCE, and all further explanations start from this
directory without explicitly mentioning it again.

* Install the EDS for the FMS-segFORCE if the newest version does not already exist on your PC. To do
S0, execute the Rockwell Automation - Hardware Installation Tool and follow the screenshots.

Rockwell Automation - Hardware Installation Tool 26.0.26.0

This tool allows you to change the hardware
information cu 1 tly installed on your computer.
Launch the EDS Wizard and add selected hardware description files
ly.

Ri Launch
e .

DS Wizard and remove selected hardware description

Registration ‘
Blectronic Data Sheet file(s) will be added to your system for use in Rockwell Automation applications (

@ Register a single file

" Register a directory of EDS files =

2
Named:
| [_Bowee.. 7}

'§) " Fthere s an icon il (ico) with flfsame name as the fie(s) you are registering
then this image wil be associatefilith the device.
To perform an installation test on the file(s), click Next
Select an EDS file
« v A || « segFORCE > EDS v o EDS durchsucher e

Organisieren v Neuer Ordner - @ @

&= Bilder # A Name Anderun,

EMGZ49x 7] FMS_segFORCE_EIP_V1_0.eds 9.10.202
Routines

segFORCE_EIP_V1_0
V2023_10_03

@ OneDrive

[ Dieser PC
e, '
Dateiname: EDS Files (*.eds) v
i ] | e
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Rockwell Automation's EDS Wizard X

EDS File Installation Test Results
This test evaluates each EDS file for emors in the EDS file. This test does not guarantee EDS file validity

<ﬁ ) Installation Test Resuts
[¥] c\segiorce\eds\fms_segforce_eip_v1_0.eds

Rockwell Automation’s EDS Wizard

Change

Graphic Image
You can change the graphic image that is associated with a device.

Product Types

% Vendor Specfic Type

ﬁ Segmented Tension Roller segFORCE

<Zuick |\ Weter> Abbrechen | <Zuick * Weter> Avbrechen
Rockwell Automation's EDS Wizard 5 Rockwell Automation's EDS Wizard X
Final Task Summary
Thisll. & reviow of e task you wasit 15 cowplete You have successfully completed the EDS Wizard
B You would like to register the following device.
Segmented Tension Roller segFORCE
<Zuick |\ Weter> Avbrechen
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¢ Execute the RSLogix 5000 program.
Open the existing project C:\FMS_segFORCE\segFORCE_EIP_Vx_x Example/segFORCE_EIP_Vx_x.ADC
(x is a placeholder for the example program version).

¢ Change the controller that it matches your utilized controller.

Controller Organizer v o X
=-£3 Controller segFORCE_EIP_V1_0

Controller Tags GZ::;TM X L SFC Execution Fle X R — ELE
(23 Controller Fault Handler Sedal Pot System Protocol User Protocol Major Fauks Minor Fauks
(33 Power-Up Handler Vendor: Rockwell Automation/Allen-Bradley
-3 Tasks
&-63 MainTask Type 1763-L23E-QB1 CompactLogix5323E-QB1 Controller
@ C‘ MainProgram Revision: 2012
23 Unscheduled Programs 2
-3 Motion Groups Name: [begFoRCE_EIP_V1_0
(23 Ungrouped Axes
(23 Add-On Instructions Description:

-3 Data Types
- User-Defined
) l:a Strings Chassis Tupe e
Cj§ Add-On-Defined
- O Predefined " 0 1=
- 53 Module-Defined
(3 Trends
=-&3 /0 Configuration
=8 CompactLogix5323E-QB1 System
9 1769-L23E-QB1 segFORCE_EIP V1.0
-4 1769-L23E-QB1 Ethernet Port LocalENB
@5 Ethernet
&5 segFORCE segFORCE
4 1769-L23E-QB1 Ethernet Port LocalENB
=80 CompactBus Local
&3 Embedded I/0
# (1] Embedded IQ16F Discrete_Inputs

M N b ADAE MNimmeman Aodeean

0K Abbrechen Ubemehmen Hiffe

* Change the Path to the controller that you would like to use for the example program. If you have
difficulty to change the path, use the Allen Bradley documentation for a further description.

= . B s == N || | Se o conyuogg MR
A Path: [AB_ETHIP1\152168 10.88'\Backplane\0 v _,_1

ol = 1 y »
-\ Favorites A Add-On A Safety A Alarms A Bit A Timer/Counter A Input/Output A Comj

| 2 Who Active =] X
[ Autobrowse Refresh n
=2 Workstation, SOFTI_W7_32 | Go Oniine |
@& Linx Gateways, Ethernet
&2 AB_ETHIP-1, Ethernet Upload...
- Bhe 192.168.0.149, FactoryTalk Linx - Desktop, SOFTI_W7_32 D j
- lhe 192.168.0.161, FactoryTalk Linx - Desktop, SOFTI_W7_32
- e 192.168.0.163, FactoryTalk Linx - Desktop, SOFTI_W7_32 Update Firmware...
a 192.168.0.84, Tension Amplifier EMGZ492, Tension Amplifier EMGZ492
- Bhe 192.168.0.85, FactoryTalk Linx - Desktop, SOFTI_W7_32 oo
- 192.168.0.88 [192.168.10.88], 1769-L23E-QB1 Ethernet Port, 1769-L23E-QB1 Ethernet Port Help
- 192.168.0.89, 1769-L23E-QB1 Ethernet Port, 1769-L23E-QB1 Ethernet Port
w-Bhe 192.168.10.111, FactoryTalk Linx - Desktop, SOFTI_W7_32
- Bhw 192.168.10.112, FactoryTalk Linx - Desktop, SOFTI_W7_32
a 192.168.10.84, Tension Amplifier EMGZ492, Tension Amplifier EMGZ492
F:n.s 192.168.10.87, Tension Amplifier EMGZ492, Tension Amplifier EMGZ492
=~ 192.168.10.88, 1769-L23E-QB1 Ethernet Port, 1769-L23E-QB1 Ethernet Port b Set Project Path
=-fi Backplane, CompactLogix System
) ﬂ 00, 1769-L23E-QB1 CompactLogix Processor, EMGZ492_EIP_V2_1 4 Clear Project Path
w 01, 1769-L23E-QB1 Ethernet Port
@[ 03, Local 1769 Bus Adapter, VA1769/A

Path: AB_ETHIP-11192.168.10.88\Backplane\0
Path in Project: AB_ETHIP-11192.168.10.88\Backplane\0
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* Ensure the IP addresses of the PLC and the FMS-segFORCE controller are correctly configured,

matching the set IPs of the physical devices. If not, change them accordingly. Follow the screenshots
below.

Changes here define how the PLC program addresses or expects the devices over
the IPs. To set the physical IPs of devices, use either the RSLinx tool or the Hilscher
tool Ethernet Device Configuration.

The IP configuration of the PLC

Controller Organizer v X
=-E3 Controller segFORCE_EIP_V1_0 Gareal " 3 . . T
Controller Tags eneral Connection RSNetworx Module Info  Port Configuration  Port Diagnostics

(X3 Controller Fault Handler
(23 Power-Up Handler

Type: 1769-L23E-0B1 Ethemet Port 10/100 Mbps Ethermet Port on CompactLogix5323E-QB1

Vendor: Rockwell Automation/Allen-Bradley

=-E3 Tasks g Rockel
=] @ MainTask
% MainProgram Name: LocalENB
(23 Unscheduled Programs Description:

=-£3 Motion Groups
(23 Ungrouped Axes
(X3 Add-On Instructions
=-E3 Data Types
Cjf User-Defined
O Strings
(% Add-On-Defined
i, Predefined
Cj# Module-Defined
(3 Trends
=3 1/0 Configuration
=8 CompactLogix5323E-QB1 System
£9 1769-L23E-QB1 segFORCE_EIP_V1_0
-4 1769-L23E-QB1 Ethernet Port LocalENB
=& Ethernet
&5 segFORCE segFORCE
4 1769-L23E-QB1 Ethernet PorLocalENB
=80 CompactBus Local

The IP configuration of the FMS-segFORCE.

Controller Organizer v o X

=-E3 Controller segFORCE_EIP_V1_0
Controller Tags General General
(3 Controller Fault Handler Connection
(3 Power-Up Handler Modie Info Type: 3egFORCE Segmented Tension Roler segFORCE

-3 Tasks Parameters

= Intemet Protocol Vendor: FMS Force Measuring Systems AG
1 =-£@ MainTask Port Configuration

i C% MainProgram Network e Parent: LocalENB

(X3 Unscheduled Programs

: pegFORCE Ethemet Address
&3 Motion Groups Nomo: egFORCE] | .
(3 Ungrouped Axes Deshat — Opivate NetweZ 2 1521681 2|
0. 2 ;f:?;pzmd'm © 1P Address: 1% 168 10 . &2

[} Q User-Defined O Host Name:

- O Strings
(3 Add-On-Defined v

- Cjf Predefined

- Cjf Module-Defined )

(3 Trends Revision: 1.001

&3 1/0 Configuration Blectronic Keying: Compatible Module

=8 CompactLogix5323E-QB1 System

Connections VO Feedback, Assembly Instan...
9 1769-L23E-QB1 segFORCE_EIgI 0
-4 1769-L23E-QB1 Ethernet Po, B
@5 Ethemnet

&5 segFORCE segFOKCE

4 1769-L23E-QB1 Ethernet Port LocalENB | Crange..|

=80 CompactBus Local
-5 Embedded /O

@ (1] Embedded IQI6F Discrete._Inputs S i | Aoy

] # Qimbedded OBIEDcrete Outputs. e

o

o
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3.2 Using the Example Program

o Establish a connection with the PLC.

Connected To Go Online X
CIICk on 1he Options  General Date/Time Major Faults Minor Fauts  File
dropdown list and
B Condtion: The open project has offline changes that arent in the controller.
choose "Go Online".
Connected Controller:
Controller Name: EMGZ452_FEtherMet_IP_Example
Controller Type:  1769-L23E-GB1 CompactLogix5323E-GB1 Controller
Comm Path: AB_ETHIP-14152.168.0.88"Backplane0
Offline h- ™ RUN = Serial Number:  CODFC460
N e N Security: Mo Pratection
n Forces Go Online
o Edit - Offline Project:
bl Upload... Controller Name: EMGZ492_EtherNet_IP_Example
Download | Controller Type:  176%-L23E-GB1 Compact Logix5323E-GB1 Controller
Controller Org File: ..MGZ491 Studio 5000NEMGZ492_EtherNet_|P_Example.ACD
S— Erogram Mode - Serial Number:  COOFC460
Run Mode mg Security: Mo Pratection
Test Mode
Clear Faults
Ge To Faults .
Every time a change
Controller Properties has been made on the
3 Unscheduted programs project, it must be
downloaded to the PLC.
Upload Download Select File... Cancel Help

Download X RSLogix 5000
Diownload offline project 'EMGZ492_Etheret_IP_Example’ to the
r ! N contraller.
Connected Controller: !
Mame: EMGZ492_EtherMet_IP_E=ample
Type: 1768-L23E-0B1 CompactLogix5323E-0B1 Controller
Path: AB_ETHIP-14192.168.0.82\B ackplanet0 4 No
Serial Nurmber:  COOFC480
Security: Mo Pratection

Done downloading. Change controller mode back to Remote
Run?

1, The contraller is in Remote Run mode. The mode will be changed to
Remote Program prior to download.

1, DANGER: Unexpected hazaidous motion of machinery may occur. After a successful dl}\'\fnload, the
Some devices maintain independent configuration settings that are controller goes online. The controller
loaded to the device during the download of the controller. ~

status must look like that.

ices, 3id party products)
g the controller into run mode.

w Confirm the download

ad proper conhiguration could result in mizaligned data and

urexped, H squipment opsration
Rem Run 2 ™ Run Mode

Cancel Help e Bz p_| [ Controller O
No Edits a : ﬁ;tt;'iDK
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*  Open the Module Properties dialog.

=-£3 1/0 Configuration
=8 CompactLogix5323E-QB1| Double click on the
@ 1769-L23E-QB1 segFO wan_(ed FMS device.
-4 1769-L23E-QB1 Ethernet Port
&5 Ethernet
445 segFORCE segFORCE
4 1769-L23E-QB1 Ethernet Port LocalENB
.80 CompactBus Local
=3 Embedded /0
# (1] Embedded IQ16F Discrete_Inputs
‘ [2] Embedded OB16 Discrete_Outputs
(3 Expansion I/0

Choose the = To see the acyclic data, scroll down
: item. or choose the group Configuration.
| parameteritem | (segFORCE 1.001) ; group gu )
/ The acyclic data are the configuration
Genera Parameters parameter of the device.
Conneg /[n
Modulefinfo
Parameters Group: | <All Parameters> v
Interet Protocol
Port Configuration D& Name Value | Units | Style | Description
Network 1001 | Last Error m
1002 | Number of segments
1003 | Number of groups
1004 | segFORCE status
1005 | Total force N 3
1006 | Temperature e .
1007 | Pressure kPa CyC|IC data are
1011 | Force pos. 01 N = shown here.
1012 | Speed pos. 01 m/min
1013 | Status pos. 01
1021 | Force pos. 02 N
1022 | Speed pos. 02 m/min
1023 | Status pos. 02
1031 | Force pos. 03 N
1032 | Speed pos. 03 m/mi v
2 -
Sert Factory Defaults Set =
To send the changes to the PLC,
j/ The values displayed here are read directly fro click on the button Set. ller and are not sent to the
module when a connection is established. Clic!
Status: Offine Cancel Apply Help

TSUS [ Stas pos. 5U

g U] AL LI |
2001 | Set Group Mode ™)

. of  [oecimal ]

\

To change a parameter click into]

value field and edit the value.

* To change device configuration parameters, follow points 4 to 6 above. If the Group Mode is O, then the
data of individual segments are returned. If the value is 1, then the segment group data are returned.
Alternatively, the group mode can also be changed by manually writing 0 or 1 into the tag Group_Mode.
The PLC program detects if that tag has been changed and triggers the message msg_Group over the flag
Trigger_Group_Write.0. See the picture below.
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- Routine

W BREE Ml e w [ LW WX WK PR WK

salpadold ﬁ
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3.3 Decoding the Status of the Segments

Each segment has its status register. The register's datatype is an unsigned integer of 16 bits. The bits 0 to 7
are flags. Bits 8 to 15 hold the group number of the segment. The PLC example program already includes
some routines for decoding the status registers. The routines split the register into individual flags and the

group number.

First, we need a User-Defined data type that includes the currently supported data in the segment status
register. Its name is Segment_Status. If you do not want to define it yourself, you can import it from the file
Segment_Status.L5X, which is delivered together with the example program and located under directory
\segFORCE_EIP_Vx_x Example\Routines\. The User-Defined data type looks as follows.

Data Type: Segment_Status

oo ] |

Name: |Begmenl_5latus
Description:
Members: Data Type Size: 4 byte(s)
Name Data Type Style ] Description Extemnal Access
Speed_pulse_status BOOL Decimal Read Only
Enists BOOL Decimal Read Only
Group_number INT Decimal Read Only
o |
o
,,,,, Move Down Cancel Appl Help
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FMS_.’

Next, we need a routine that decodes the status register and writes the individual data entries into the variable
of type Segment_Status. The routine’s name is SetSegStatus. It can be imported with the file SetSegStatus.L5X.

The routine looks as follows.

7

B MainProgram - SetSegStatus

abed Mg w

<ab>

(=[5 )

-

SBR

Subroutine
Input Par TempStatusPos

TempStatusPos.3

SWPB AND
Swap Byte Bitwise AND
Source TempStatusPos TempGroupNum
0« 0«
Order Mode HIGH/LOW 16#00FF

Dest TempGroupNum
0«

Dest TempSegStatus.Group_number
0 €

TempSegStatus.Speed_pulse_status

JAE
= ) b

TempStatusPos.7

TempSegStatus.Exists

May 6, 2025/ Rev. 1.3.1

2 JE
RET-
3 Return from Subroutine —
Return Par TempSegStatus
(End)
v
] SetSegStatus [ReadAIISegSiatus i 3
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Last, we need a routine that calls the decode routine SetSegStatus for all 50 possible segments on the roller.
The results are written into the array tagged Status_of Segments. The routine's name is ReadAllSegStatus and is

called from the MainRoutine. It can be imported with the file ReadAl1SegStatus.L5X. The routine looks as follows.

B MainProgram - ReadAllSegStatus [ol® =
) CSES G B &8 e.v @
-JSR- -JSR- R- -JSR- -JSR- ~
Subroutine Jump To Subroutine [— Jump To Subroutine Jump To Subroutine Jump To Subroutine Jump To Subroutine
Input Par  segFORCE:| Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus. Routine Name SetSegStatus
Input Par segFORCE:| Status_pos_01 Input Par  segFORCE | Status_pos_02 Input Par  segFORCE | Status_pos_03 Input Par  segFORCE L Status_pos_04 Input Par  segFORCE:| Status_pos_05
Return Par  Status_of_Segments[0] Return Par  Status_of_Segments[1] Return Par  Status_of_Segments[2] Return Par  Status_of_Segments[3] Return Par  Status_of_Segments{4]

1 Jump To Subroutine [—— Jump To Subroutine Jump To Subroutine Jump To Subroutine Jump To Subroutine
Routine Name SetSegStatus. Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus
Input Par segFORCEL Status_pos_06 Input Par segFORCE L Status_pos_07 Input Par segFORCE:L Status_pos_08 Input Par segFORCE:L Status_pos_09 Input Par segFORCE:| Status_pos_10
Retur Par  Status_of_Segments[S] Return Par  Status_of_Segments[§] Return Par  Status_of_Segments[7] Return Par  Status_of_Segments[g] Return Par  Status_of_Segments{s]
2 Jump To Subroutine (—— Jump To Subroutine Jump To Subroutine Jump To Subroutine Jump To Subroutine
Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus
Input Par segFORCE'I Status_pos_11 Input Par segFORCE | Status_pos_12 Input Par segFORCE:1 Status_pos_13 Input Par segFORCE'I Status_pos_14 Input Par segFORCE:I Status_pos_15
Retur Par  Status_of_Segments[10] Return Par ~ Status_of_Segments[11] Return Par  Status_of_Segments[12] Return Par  Status_of_Segments[13] Return Par  Status_of_Segments{14]
3 Jump To Subroutine Jump To Subroutine Jump To Subroutine Jump To Subroutine Jump To Subroutine
L — SetSegStatus SetSegStatus SetSegStatus tSegStatus R Status | 8
T e
Return Par  Status_oT Return Par  Status_of_S& Return Par  Status_of_Seg Return Par  Status_of_Segment Return Par  Status_of_Segment
9 Jump To Subroutine [——{ Jump To Subroutine Jump To Subroutine Jump To Subroutine Jump To Subroutine
Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus Routine Name SetSegStatus
Input Par segFORCE!I Status_pos_46 Input Par segFORCE L Status_pos_47 Input Par segFORCE'I Status_pos_43 Input Par segFORCE I Status_pos_49 Input Par segFORCE'I Status_pos_50
Return Par  Status_of_Segments[4S] Return Par  Status_of_Segments{46] Return Par  Status_of_Segments{47] Return Par  Status_of_Segments[48] Return Par  Status_of_Segments{49]
10
Return Par Status
(End)
v
ReadAllSegStatus >
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3.4 Writing Parameters from a PLC Program

This chapter shows how to write parameters from a PLC program. The example code switches between the
group and individual segment modes.
In general, for reading and writing parameters, messages must be used.

] MainProgram - MainRoutine E@
) BBEE Y e w
-JSR: ~
0 Jump To Subroutine —
Routine Name ReadAllSegStatus
Input Par segFORCE:|
Return Par Status_of_Segments

XOR-

1 Bitwise Exclusive OR —
Source A segFORCE:|.segFORCE_status
2#0000_0000_0000_0000_0000_0000_0000_0000 ¢
Source B Group_Mode
0
Dest Trigger_Group_Write
0
Trigger_Group_Write.0 MSG:
g JE LCENY—
L] [ RN
Message Configuration - msg_Group < ~CER>—
Must be i
IP Generic
(End) _fMeauge Type: | CIP Generic v|
Service | 7 S Element |G Mode
e Set Attibute Single v ] ource roup_t o y

Source Length: 2 [(Bytes)

v

{ Set Attribute Single Type:
-> Service Code 0x10 Hex :
Service .
]m e i
Instance: l:] Altribute:

tiribute definition can be looked up in the

The attribute for Set Group Mode. The
al
EDS or the table Acyclic Data Traffic.

QO Enable O Enable Watting QO Stat

Q Emor Code: Extended Emor Code:

Emor Path:
Emor Text:

Extractofthe EDS fi e

b reserved, shall equal 0
2527 Link Path Size, Link Path
2528 Descriptor
2529 Data Type
2530 %> Data Size in bytes
2531 et Group Mode", $ name
2532 bial® $ units
2533 b $ help string
2534 0,1,0, $ min, max, default data values
2585 SRS $ mult, div, base, offset scaling
2536 rre $ mult, div, base, offset links
2537 ; $ decimal places
2E30
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4 TwinCAT 3 - EtherCAT

The focus of this chapter is to explain the necessary steps to integrate the FMS-segFORCE controller into
your TwinCAT-based control system. It will not cover the broader aspects of PLC programming or the general
functionality of the TwinCAT software.

If you are looking for more comprehensive information on PLC programming or TwinCAT usage,
( : g please refer to the manufacturer’s documentation or seek additional resources on those topics.

4.1 Prerequisites

Before you start, make sure you have the following ready:

*  Physical EtherCAT master

*  TwinCAT 3 XAE installation

*  FMS-segFORCE roller (EtherCAT variant) with at least one segment mounted
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4.2 Setting up a Project

4.2.1 Lauching TwinCAT

As a first step, launch your version of TWinCAT 3 XAE.
D4 Microsoft Visual Studio X' | Quick Launch (Ctrl+Q Pl = B x
FILE EDIT i;lEiN [iEiUG T;IINCAT TWINSAFE' PLC' :OZnLj(thfOPE WINDOW  HELP ; Imsmae [.3 =

Solution Explorer
»

Ready

Figure 1: TwinCAT 3 (XAE) embedded in Microsoft Visual Studio.

After launching TwinCAT 3 XAE you are presented with a window similar to the one shown in Figure 1. The
menu items TWINCAT, TWINSAFE, PLC, and SCOPE indicate that TwinCAT is installed.
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4.2.2 Creating the TwinCAT Project

D4 Microsoft Visual Studio

New

Open

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

LR

Recent Files
Recent Projects and Solutions

| >< B =Y

Item(s) Saved

FILE | EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

» |8 Project.. Ctrl+ Shift+N Iq 7
* | ‘@ WebSite... Shift+Alt+N
D File.. Ctri+N

Ctrl+Shift+S

Alt+F4

Quick Launch (Ctrl+Q P - B x

RsfEASCED-

Figure 2: creating a new TwinCAT 3 (XAE) project.

To create a new project, select File — New - Project... (Figure 2, » 1), or press Ctrl+Shift+N. The dialog New

Project appears.
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——
D Microsoft Visual Studio Y | Quick Launch (Ctrl+Q) P o B x
FILE EDIT VIEW DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP

B-o-Qwp - - p Attach.. - T, Jmsm=ceEm-.

Solution Explorer v 1 Xx

»

b Recent [.NET Framework 451 ~|Sort by: | Default E P~
4 Installed Type: TwinCAT Projects
4 Templates TwinCAT XAE System Manager

b Other Project Types Configuration

b TwinCAT Measurement

winCAT P
TwinCAT Projects 4

Samples

b Online
Click here to go online and find templates.
Name: FMS_segFORCE_ECAT_V1.0
D Location: C:\FMS\segFORCE\ | [ Browse.. |
Solution name: FMS_segFORCE_ECAT_V1_0 Create directory for solution
o e

Figure 3: selecting the type and specifying the details of the new TwinCAT 3 (XAE) project.

In the dialog, navigate to Installed — Templates — TwinCAT Projects (Figure 3, »1). Then, select TwinCAT XAE
Project (XML format) (Figure 3, »2), and enter appropriate project details (Figure 3, » 3). Press Ok (Figure 3,
» 4) to create your new project.

(IQ- The project details (including the location) do not have to match with what is shown in Figure 3.
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D‘ FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC
“B' SO WX - | p Attach... ~
58 = L+ IR O] .',‘:<Loca|> ~j=
Solution Explorer v 31X

& o-5|F =
Search Solution Explorer (Ctrl+ P~
[a] Solution 'FMS_segFORCE_ECAT_V1_0' (1 project)
: gFOR A 0
b @l SYSTEM
MOTION
PLC
& SAFETY
[ c++
4 Fvo

%% Devices

-

&7, Mappings

SCOPE  WINDOW  HELP

Release «|[TwinCAT RT (86) || 2

Figure 4: the newly created TwinCAT project within a Visual Studio solution.

The Solution Explorer should now display the new solution (Figure 4, » 1) containing the TwinCAT project.

May 6, 2025/ Rev. 1.3.1

Using the FMS-segFORCE with PLCs

46




TwinCAT 3 — EtherCAT / FMS-segFORCE - Quick Start Guide FMS .,

4.2.3 Loading the Device Descriptions

TwinCAT needs the device description files (so-called ESI files) for the devices to be used in order to generate
the configuration in online or offline mode. Therefore, to make the FMS-segFORCE controller available to
TwinCAT, the ESI file available from the website

https://www.fms-technology.com/de/downloadcenter/ethercat
has to be copied to the following directory:

<twincat3_install_dir>\3.1\Config\Io\EtherCAT\

Once the device descriptions are in place, reload them by navigating to TWINCAT — EtherCAT Devices — Reload
Device Descriptions (Figure 5, »1).

Dd FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q P - B x
FILE EDIT VIEEW PROJCT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
[B-m-2 0 X & Activate Configuration ~| [ TwinCAT RT (:86) -|| 5 JRFrEECED-
53 - | 2RE@| @5 [<Loca> Ed Restart TwinCAT System |
. B Restart TwinCAT (Config Mode)
Solution Explorer
‘ a5 2  Reload Devices
o-d -
G o-a - X Scan
Search Solution Explorer (Ctrl+ @ Sicagic Free fim St
&1 Solution 'FMS_segFORCE_ECAT_V1_0' (1 project) ) Show Online Data
4 ] FMS_segFORCE_ECAT V1.0 >
> @l SYSTEM . Show Sub Items
[ MoTION & Security Management...
o
';';EETY #E  Access Bus Coupler/IP Link Register...
i C+ Update Firmware/EEPROM »
4 Fvo Show Realtime Ethernet Compatible Devices...
4% Devices File Handling »
Aile JiMactes [EthedCAT) Selected ltem ,
Image

*% Image-Info EtherCAT Devices ’ Update Device Descriptions (via ETG Website)...

2 SyncUnits About TwinCAT
b Inputs
b [l Outputs
b [ InfoData
&*, Mappings

Reload Device Descriptions
Manage User Defined Whitelist...
Manage User Defined Blacklist...

Figure 5: loading the newly installed FMS-segFORCE device description into TwinCAT.
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4.2.4 Configuring the EtherCAT System

Once you have created your project and installed the required device descriptions (refer to section 4.2.3 for
more details), it is time to create the digital twin of your physical EtherCAT setup. In the following, we present
two approaches of doing so.

4.2.4.1 Automatic Setup

If you have your physical setup ready and TwinCAT runs on a machine connected to said physical setup, you
can probably speed up the setup process as follows.

D FMS_segFORCE_ECAT_V1.0 - Microsoft Visual Studio Y | Quick Launch (Ctrl+Q Pl B X
FILE EDIT VIEEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
B-o-2 0 - @ «| » Attach.. ~ [Release  ~|[TwinCAT RT (86) -] 2 I mermseEE-.
wH B2RE| @5 <> -l = B 5
Solution Explorer v 1 Xx
@ o-a| s -
rch Solution Explorer (Ctrl+ P~
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1 0
b @ SYSTEM
[ moTION
PLC
£ SAFETY
[ c++
4 @ vo
&?, Mappings O Add New ltem... Ins
‘3 Add Existing ltem... Shift+Alt+A
P [ e
Ready

Figure 6: scanning to generate the project’s I/O configuration.

Select the entry <Solution> — <Project> — 1/0 — Devices and select the item Scan from its context menu (Figure
6, »1). TwinCAT will now warn you that “Not all types of devices can be found automatically”. Confirm by
clicking Ok to start the scan anyway.
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D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT  TWINSAFE
B-o-2 r - & | p Attach.. [Release

wHB2RE @ <> -

Solution Explorer
@ o-a &=

PLC TOOLS SCOPE WINDOW HELP
- [TwinCAT RT (6) -|| #

Search Solution Explorer (Ctrl+;
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1 0
b @ SYSTEM
[ moTION
PLC
£ SAFETY

b == Device 2 (EtherCAT)
[E2[Device 2 (EtheiCAT) _[Local Area Connection 2 (TwinCAT Intel PCI Ethenet] | IT'
Cancel

Ready

Figure 7: the scan results in a (possibly empty) list of the found I/O devices.

After a few seconds, it should present you with a list of the found I/O devices (Figure 7). Tick the checkbox(es)
of the device(s) (Figure 7, » 1) you want to add and press Ok (Figure 7, » 2). If there is no device in the list,
make sure you have your EtherCAT interface card(s) properly inserted and appropriate drivers installed.
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D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio

FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
B-o-2 - -| » Attach... ~ [Release - [TwinCAT RT (6)
wHB2RE @ <> -

Solution Explorer
@ o-a s -
Search Solution Explorer (Ctrl+;
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1 0
b @ SYSTEM
[ moTION
PLC
)| SAFETY
[ c++

4 & /0

b = Device 2 (EtherCAT)
&7, Mappings

Ready

Microsoft Visual Studio

Figure 8: after adding the I/0O devices, TwinCAT asks if it shall scan for connected boxes.

TwinCAT will then ask you if it shall scan for boxes; click Yes (Figure 8, » 1). Once the scan finishes, TWinCAT
may ask if it shall activate the Free Run State; choose which ever you prefer. If you choose to not yet activate

the Free Run State, you can do so later (see section 4.2.6).
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¢ FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q P - B x
FILE EDIT VIEW PROJECT BUID DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
B-o-20d|XF|2-C | » Aatach. - Release ~| | TwinCAT RT (:86) -/ 8 RrEEcEB-.
) B2RXE| @7, <Locl> - |

Solution Explorer
@ o-d &=
Search Solution Explorer (Ctrl+@
1] Solution 'FMS_segFORCE_ECAT_V1_0' (1 project)
4 4l FMS_segFORCE_ECAT V10
b @l SYSTEM
MOTION
PLC
) SAFETY
fd c
4 Gvo
4 *% Devices
4 & Device 2 (EtherCAT)
*8 Image
*® Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
=% Box1 (FMS Web Tension Controller segFORCE)
&*, Mappings

vevvvw

Ready

Figure 9: the TwinCAT project with the EtherCAT devices found during the scans.

If everything worked as expected, you should now see a virtual image of the physical device tree, including
the FMS-segFORCE controller, which (in Figure 9) is labelled Box 1 (FMS Web Tension Controller segFORCE).
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A

Dd FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X' | Quick Launch (Ctrl+Q) P - B x
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

-o|B-O-Y RSP XTI |9 > Atach. - [Release  ~|[TwinCAT RT (6) - A JRsrmEeEo-.

wHB B2 6 ®%| <L -J=il - \ \ s s

Solution Explorer SN FMS_segFORCE ECAT V10 & X -

il DR 22 General ||EtherCAT | Process Data | Startup | CoE - Oniine | Oniine |
Search Solution Explorer (Ctrl+ ) 2 |
|Name. segFORCE (FMS Web Tension Controller segFORCE) | d: 1
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4l FMS_segFORCE_ECAT V1.0 Object Id: 003020001
b (@l svSTEM Type: FMS Web Tension Controller segFORCE
Comment
4 "% Devices
4 =¥ Master (EtherCAT)
Disabled
*8 Image
*8 Image-Info
b 2 SyncUnits
b Inputs
b [ Outputs
p [ InfoData
»

% segFORCE (FMS Web Tension Controller segFORCE) ]
&7, Mappings

Name Online Type Size >Addr.. In/Out UserlD Linkedto 2.
#] Last error 0 DINT 40 390 Input 0
#] Number of segments 0 UDINT 40 430 Input 0
#! Number of groups 0 UDINT 40 470 Input 0
#] segFORCE status 0 UDINT 40 510 Input 0
#] Total force (N) 0 DINT 40 550 Input 0
#] Temperature (°C) 0 DINT 40 59.0 Input 0
#! Pressure (kPa) 0 DINT 40 630 Input 0
#! Force of segment 1 (N) 0 DINT 40 67.0 Input 0
#1 Speed of segment 1 (m/min) 0 INT 20 710 Input 0
#1 Status of segment 1 0 INT 20 730 Input 0
#] Force of segment 2 (N) 0 DINT 40 750 Input 0
#! Speed of segment 2 (m/min) 0 INT 20 790 Input 0
#! Status of segment 2 0 INT 20 810 Input 0
#! Force of segment 3 (N) 0 DINT 40 830 Input 0
#! Speed of segment 3 (m/min) 0 INT 20 870 Input 0
#I Status of segment 3 0 INT 20 89.0 Input 0
#! Force of segment 4 (N) 0 DINT 40 91.0 Input 0
#] Speed of segment 4 (m/min) 0 INT 20 95.0 Input 0
#I Status of segment 4 0 INT 20 97.0 Input 0
#! Force of segment 5 (N) 0 DINT 40 99.0 Input 0
#! Speed of segment 5 (m/min) 0 INT 20 1030 Input 0
#! Status of segment 5 0 INT 20 1050 Input 0
#! Force of segment 6 (N) 0 DINT 40 107.0 Input 0 =
Ready Y]

Figure 10: renaming the automatically detected and added devices and boxes.

If you want to rename the detected devices and/or boxes, select the associated entry and double click it
(Figure 10, » 1). This opens the settings pane of the selected device or box. If not selected already, select the
tab General (Figure 10, » 2) and enter the desired name in the field Name (Figure 10, » 3).

(IQ_ Do not forget to save the project.
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4.2.4.2 Manual Setup

D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio
FILE EDIT VIEEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
|B-o-2 It - - | » Attach... ~ Release ~| | TWinCAT RT (x86)
wHB2RE| ®.| <o -l - \ \
Solution Explorer
@ o-a| &=
Search Solution Explorer (Ctrl+G

fa] Solution 'FMS_segFORCE_ECAT_V1_0' (1 project)
4 gl FMS_segFORCE_ECAT_V1 0
b @l SYSTEM

&7 Mappings O Add New Item... Ins
a isting Item... ift+Alt+
"0 Add Existing K Shift+Alt+A

*Q  Scan

Ready

Figure 11: opening the catalog to add the EtherCAT master to the project.

As a first step, we are going to add the EtherCAT master that will handle the connected EtherCAT slave
devices. To do so, select the entry <Solution> — <Project> — /0 — Devices. Then, open its context menu and

select the item Add New Item... (Figure 11, » 1). Alternatively, you may press Insert.
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DQ FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q P o B x
FILE EDIT VIEEW PROJCT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
|@-m-2 o - - | » Attach... ~ Release ~| | TwinCAT RT (x86) -1 2 RerEEsEeEBD- .

= B 31"\@\@:,\4“» -l < = | |
Solution Explorer v 31X
@ o-d &=
Search Solution Explorer (Ctrl+ P~

&7 Solution 'FMS_segFORCE_ECAT_V1 0 (1 project)
4 gl FMS_segFORCE_ECAT V10
b @l SYSTEM
MOTION
PLC
& SAFETY

*=. Devices
&7, Mappings

Type: =5 EtheiCAT -
= -]
= CtherCAT Slave

5% EtherCAT Automation Protocol (Network Variables)
¥ EtherCAT Automation Protocol via ELEG0T, EtherCAT
5= EtherCAT Simulation

-8 Ethemet

&% Profibus DP

+-48% Profinet

m

+)-€iA CANopen

- DeviceNet LooetIvpe
-~ EtheiNet/IP PC only
+-##{ SERCOS interface

-0 Beckhoff Lightbus o
+-=® USB BX only
8% BAChet "
552 Beckhof Hardware 2 [

| Name: Master

Ready

Figure 12: selecting and labelling the EtherCAT master device.

In the dialog Insert Device, locate the category EtherCAT and select the device EtherCAT Master (Figure 12, » 1).
Make sure you have not set the Target Type to Bx only (Figure 12, eA), as the device will then not be visible.
Use the field Name (Figure 12, » 2) to label your new EtherCAT master and press Ok (Figure 12, » 3) to add it
to the system.
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D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
B-o-2 IR -~ | » Attach... - Release ~| | TwinCAT RT (:86) || B
w I B2RE| ®. <ol M -
Solution Explorer
@ o-a| &=
Search Solution Explorer (Ctrl+
[ Solution 'FMS_segFORCE_ECAT_V1_0' (1 project)
4 ] FMS_segFORCE_ECAT V1.0
b @l SYSTEM
[ MoTION
gl rLc
& SAFETY
[ c++
4 Fvo
4 *% Devices
4 3 Master (EtherCAT)

*8 Image

*8 Image-Info
2 SyncUnits
b 0 Inputs
b [l Outputs
b @ InfoData
&*, Mappings

Ready

Figure 13: the TwinCAT project with added EtherCAT master device.

If the EtherCAT master has been successfully added, it should now be attached to the II0 — Devices entry
under the TwinCAT project (Figure 13). Configure the master according to the needs of your system. The

settings can be accessed by double clicking the entry Master (EtherCAT).

Consult the TwinCAT user manuals for more information on the configuration of the EtherCAT

(It i master.
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D4 FMS_segFORCE_ECAT_VI_0 - Microsoft Visual Studio Y | Quick Launch (Ctrl+Q) P - B x
FLE EDT VEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW HELP
B-o-20d Xa - @ «| » Attach.. ~ [Release ~|[TwinCAT RT (:86) -] 2 RrAECED- .
wEBR2RE| ® % Lo - > & 5

Solution Explorer v 3x
@D o-a &=
Search Solution Explorer (Ctrl+; P~
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 ] FMS_segFORCE_ECAT_V1 0
b @l SySTEM
MOTION
PLC
£ SAFETY
[ c++
4 Gvo

4 % Devices

*® Image Add New Item... Ins
*8 Image-Info 0 Add Existing Item... Shift+Alt+A
2 SyncUnits X Remove Del

b Inputs

> W Outputs Change Netld...

b @ InfoData Save Master (EtherCAT) As...

a7 Mappings Append EtherCAT Cmd
Append Dynamic Container
Online Reset
Online Reload
Online Delete
*Q Sean
Changeld...
Change To »
! Copy Ctrl+C
& Ccut Ctrl+X

I Independent Project File
Disable

Figure 14: opening the catalog to add EtherCAT slave devices (also known as boxes) to the project.

Now that the EtherCAT master has been defined and configured, we can add the EtherCAT slaves assigned
to it. To do so, select the Master (EtherCAT) entry. Right click to open its context menu and select the item Add
New Item... (Figure 14) to bring up the dialog with the available EtherCAT slave devices. As before, you may
alternatively press Insert to bring up the dialog after selecting the entry Master (EtherCAT).
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FILE EDIT VIEW PROJECT BUILD DEBUG
B-o-2 08 %I
wHB2RE @ <>

D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio
TWINCAT ~ TWINSAFE PLC TOOLS SCOPE WINDOW  HELP

X | Quick Launch (Ctrl+Q) P - B x

| » Attach.. ~ [Release ~|[TwinCAT RT (:86) By RsrEECED-

Solution Explorer
@ o-a s -
Search Solution Explorer (Ctrl+;
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1 0
b @l SySTEM
MOTION
PLC
)| SAFETY
[ c++
4 Fvo
4 % Devices
4 &3 Master (EtherCAT)
*8 Image
*8 Image-Info
2 SyncUnits
3 Inputs
b [ Outputs
b @ InfoData
&7, Mappings

Ready

} Name:  segFORCE Multiple: 1

#-555 Beckhoff Automation GmbH & Co. KG
=7 FMS Force Measuring Systems AG
-7 FMS Tension Amplifiers
=I-Z FMS Web Tension Controllers

] FMS Web Tension Controller segFORCE 4

© B [Ethemet)

Extended Information Show Hidden Devices V] Show Sub Groups

Figure 15: selecting and labelling the FMS Web Tension Controller segFORCE device.

In the dialog Insert EtherCAT Device, locate and select the FMS Web Tension Controller segFORCE device type
(Figure 15, » 1) within the category FMS Web Tension Controllers of the company FMS Force Measuring Systems AG.
Assign a Name (Figure 15, » 2) for the device to be created and press Ok (Figure 15, » 3).
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D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X' | Quick Launch (Ct P - B x
FILE EDIT VIEW PROJCT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
B-o-20d|XF|2-C | » Aatach. - Release ~| | TwinCAT RT (:86) -/ 8 RrEEcEB-.
w B B2 6@ ®.[<wa -Joi
Solution Explorer v X
@ o-a| &=
Search Solution Explorer (Ctrl+ @ P~

1] Solution 'FMS_segFORCE_ECAT_V1_0' (1 project)
4 4l FMS_segFORCE_ECAT V1.0
b @l SYSTEM
MOTION
PLC
) SAFETY
e
4 Gvo
4 *% Devices
4 =% Master (EtherCAT)
*8 Image
*® Image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
4 segFORCE (FMS Web Tension Controller segFORCE)
&7, Mappings

v v v~

Ready

Figure 16: the TwinCAT project with added FMS-segFORCE (EtherCAT slave) device.
If the FMS-segFORCE (EtherCAT slave) device has been successfully added, it should now be attached

to

the II0 — Devices — Master (EtherCAT) entry of the TwinCAT project (Figure 16). If necessary, add other

EtherCAT slave devices to the EtherCAT master following the demonstrated steps.

(IQ- Do not forget to save the project.
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"
4.2.5 Inspecting the FMS-segFORCE Device
Dd FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q) Pl= B x
FILE EDIT VIEEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
|@-mo-2 HXE |9 - p Attach. - Release ~| [TwinCAT RT (g6) -|| 5 Rrm=ecEBD-.
wH B2 6 @ <wa> - | \ | - -
on Explo 7 FMS_segFORCE_ECAT V10 + X
@ o-a &= General | BiherCAT | Process Data | Statup] CoE - Onine |e¢ z
Search Solution Explorer (Ctrl+G) P~
- wto Update  [¥] Single Update [¥] Show Offine Data
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1.0
b @l svSTEM qule 0D (AoE Port): 0
Index Name Flags Value Unit =
1000 Device Type MRO 2400000000 (0)
1008 Manufacturer Device Name RO FMS Web Tension Controller seg.
100A Manufacturer Software Version RO
+1018:0 Identity Object M >4<
4 =¥ Master (EtherCAT) + 1A000 Feedback TxPDO Mapping M >157¢
*8 Image +1C00:0 Sync Manager Communication Type M >4¢
*® Image-Info ®1C100 Sync Manager 0 PDO Assignment M >0¢ 4
b 2 SyncUnits © 1C11:0 Sync Manager 1 PDO Assignment M >0< v
> MW nputs Name Online Type Sze  >Addr. In/Out UserlD Linkedto -
b [ Outputs
b @ InfoData #I Last error DINT 40 390 Input 0
[P =% 5egFORCE (FMS Web Tension Controller segFORCE | #! Number of segments > UDINT 40 430 Input 0
& Mappings #1 Number of groups UDINT 40 470 Input 0
#1 segFORCE status UDINT 40 510 Input 0
#) Total force (N) DINT 40 550 Input 0
#| Temperature (°C) DINT 40 59.0 Input 0
#) Pressure (kPa) DINT 40 630 Input 0
#1 Force of segment 1 (N) DINT 40 670 Input 0
# Speed of segment 1 (m/min) INT 20 70 Input 0
#) Status of segment 1 INT 20 730 Input 0
#! Force of segment 2 (N) DINT 40 750 Input 0
#! Speed of segment 2 (m/min) INT 20 790 Input 0
#1 Status of segment 2 INT 20 810 Input 0
#! Force of segment 3 (N) DINT 40 830 Input 0
#! Speed of segment 3 (m/min) INT 20 870 Input 0
#! Status of segment 3 INT 20 89.0 Input 0
#1 Force of segment 4 (N) DINT 40 910 Input 0
¥ Speed of segment 4 (m/min) INT 20 950 Input 0
#I Status of segment 4 INT 20 970 Input 0
#! Force of segment 5 (N) DINT 40 %90 Input 0
#! Speed of segment 5 (m/min) INT 20 103.0 Input 0
#I Status of segment 5 INT 20 1050  Input 0
#1 Force of segment 6 (N) DINT 40 1070 Input 0
#1 Speed of segment 6 (m/min) INT 20 110 Input 0
#1 Status of segment 6 INT 20 130 Input 0
#! Force of segment 7 (N) DINT 40 1150 Input 0
#1 Speed of segment 7 (m/min) INT 20 1190  Input 0
#1 Status of segment 7 INT 20 1210 Input 0
#I Force of segment 8 (N) DINT 40 1230 Input 0 .

Figure 17: the available data of the FMS-segFORCE controller.

Double click on the 110 — Devices — Master (EtherCAT) — segFORCE (FMS Web Tension Controller segFORCE) entry
(Figure 17, » 1) and navigate to the CoE - Online tab (Figure 17, » 2) to inspect the template of the available
data (Figure 17, » 3) of the FMS-segFORCE controller.

___ If the Free Run State is activated (see section 4.2.6), the status (Figure 17, »4) changes from
(IQ ~ Offline Data to Online Data and the column titled Online (Figure 17, »5) displays the actual data
retrieved from the device.
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4.2.6 Activating Free Run

Dd FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q) Pl= B x
FILE EDIT VIEW PROJECT BUILD DEBUG | TWINCAT | TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
~o|B-m-% 9| %@ | B Aivate Configuration | [TwinCAT RT (86) - A JRsrmEeEo-.
L @ || @[] [<Local> EX  Restart TwinCAT System | A z 5
B Restart TwinCAT (Config Mode)
Solution Explorer
' 1 _ T ——
S o-8 - @ Toggle Free Run State | Startup | CoE-Online. | Oniine |
Search Solution Explorer (Ctrl+ )
— ‘ - @) Show Online Data ] Single Update [¥] Show Offine Data
&1 Solution FMS_segFORCE_ECAT_V1 0’ (1 project) 5] Show SubRems
4 gl FMS_segFORCE_ECAT_V1_0
b @l svSTEM & Security Management... = Module OD (AoE Por): 0
#E  Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM » Flags Value Unit =
7 5 MRO (2x00000000 (0)
Show Realtime Ethernet Compatible Devices... e RO FOIS Wb Torinins Cilialber s
File Handling » iftware Version RO
4 "% Devices Selected ltem 3 M >4<
4 = ’N:aster (EtherCAT) EtherCAT Devices 5 0 Map?lng M >157¢
Image {ommunication Type M >4<
*8 Image-Info About TwinCAT } PDO Assignment M 50¢<
b 2 SyncUnits [ ‘ +#1C11:0 Sync Manager 1 PDO Assignment M >0< -
3 Inputs . .
> W Outputs Name Online Type Size >Addr.. In/Out UserlD Linkedto =
b @ InfoData #I Last error DINT 40 390 Input 0
b 7% segFORCE (FMS Web Tension Controller segFORCE) # Number of segments UDINT 40 430 Input 0
&7, Mappings # Number of groups UDINT 40 470 Input 0
# segFORCE status UDINT 40 510 Input 0
#I Total force (N) DINT 40 55.0 Input 0
#| Temperature (°C) DINT 40 59.0 Input 0
#! Pressure (kPa) DINT 40 63.0 Input 0
#I Force of segment 1 (N) DINT 40 67.0 Input 0
#) Speed of segment 1 (m/min) INT 20 710 Input 0
#I Status of segment 1 INT 20 730 Input 0
#! Force of segment 2 (N) DINT 40 750 Input 0
#] Speed of segment 2 (m/min) INT 20 790 Input 0
#] Status of segment 2 INT 20 810 Input 0
#I Force of segment 3 (N) DINT 40 830 Input 0
#! Speed of segment 3 (m/min) INT 20 870 Input 0
#! Status of segment 3 INT 20 89.0 Input 0
#] Force of segment 4 (N) DINT 40 91.0 Input 0
#1 Speed of segment 4 (m/min) INT 20 950 Input 0
#I Status of segment 4 INT 20 97.0 Input 0
#! Force of segment 5 (N) DINT 40 99.0 Input 0
#! Speed of segment 5 (m/min) INT 20 103.0 Input 0
#] Status of segment 5 INT 20 1050 Input 0
#! Force of segment 6 (N) DINT 40 1070 Input 0
#] Speed of segment 6 (m/min) INT 20 110 Input 0
#! Status of segment 6 INT 20 1130 Input 0
#! Force of segment 7 (N) DINT 40 1150 Input 0
#] Speed of segment 7 (m/min) INT 20 1190 Input 0
#] Status of segment 7 INT 20 1210 Input 0
#! Force of segment 8 (N) DINT 40 1230 Input 0 -

Figure 18: reload the devices before activating the Free Run State.

To see — without further programming — whether the FMS-segFORCE controller has been successfully
integrated into the system, the TwinCAT’s Free Run State can be activated. To do so, select Twincat — Reload
Devices in the menu to reload the devices (Figure 18, » 1).
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M FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT

-o|B-o-uRe%E

TWINSAFE
P Attach.. ~

PLC TOOLS SCOPE WINDOW  HELP

X | Quick Launch (Ctrl+Q) P o B x

[Release  -| | TwinCAT RT (86)

Imsrm=cED-.

wE |2 \@‘@Z‘.Hdocab

Solution Explorer
@® o-a| 5=
Search Solution Explorer (Ctrl+ )
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)

4 Gl FMS_segFORCE_ECAT V1 0
b @l svsTEm

()| SAFETY
[ -+
4« @vo
4 % Devices
4 =% Master (EtherCAT)
*8 Image

*8 Image-Info
2 SyncUnits
Inputs
W Outputs
@ InfoData
% segFORCE (FMS Web Tension Controller segFORCE)
&% Mappings

vovvvw

FMS_segFORCE ECAT V10 & X

[ General | EtherCAT | Process Data | Startup | CoE -Onine | Oniine |

7 Auto Update (7] Single Update: (] Show Offine Data
Online Data Module OD (AoE Port): o
Index Name Flags Value Unit =
1000 Device Type MRO (2x00000000 (0)
1008 Manufacturer Device Name RO FMS Web Tension Controller seg...
100A Manufacturer Software Version RO 130
+1018:0 Identity Object M >4¢<
+1A00:0 Feedback TxPDO Mapping M >157<
+1C00:0 Sync Manager Communication Type M >4<
+1C10:0 Sync Manager 0 PDO Assignment M >0<
+1C11:0 Sync Manager 1 PDO Assignment M >0< v
Name Online Type Size >Addr.. In/Out UserlD Linkedto =
# Last error 0 DINT
#1 Number of segments 0 UDINT | Microsoft vm+
#1 Number of groups 0 UDINT
# segFORCE status 0 UDINT .
#! Total force (N) 0 DINT \e\ Activate Free Run
#! Temperature (°C) 0 DINT =
#] Pressure (kPa) 0 DINT
#I Force of segment 1 (N) 0 DINT
#! Speed of segment 1 (m/min) 0 INT
#1 Status of segment 1 0 INT —
#! Force of segment 2 (N) 0 DINT 40 750 Input 0
#] Speed of segment 2 (m/min) 0 INT 20 790 Input 0
#] Status of segment 2 0 INT 20 810 Input 0
# Force of segment 3 (N) 0 DINT 40 830 Input 0
#! Speed of segment 3 (m/min) 0 INT 20 870 Input 0
#! Status of segment 3 0 INT 20 89.0 Input 0
#] Force of segment 4 (N) 0 DINT 40 91.0 Input 0
#1 Speed of segment 4 (m/min) 0 INT 20 950 Input 0
#I Status of segment 4 0 INT 20 97.0 Input 0
#! Force of segment 5 (N) 0 DINT 40 99.0 Input 0
#! Speed of segment 5 (m/min) 0 INT 20 103.0 Input 0
#] Status of segment 5 0 INT 20 1050 Input 0
#! Force of segment 6 (N) 0 DINT 40 1070 Input 0
#] Speed of segment 6 (m/min) 0 INT 20 110 Input 0
#! Status of segment 6 0 INT 20 1130 Input 0
#! Force of segment 7 (N) 0 DINT 40 1150 Input 0
#! Speed of segment 7 (m/min) 0 INT 20 1190 Input 0
#] Status of segment 7 0 INT 20 1210 Input 0
L 0 40 1230 0

Force of segment 8 (N) DINT

Input

Figure 19: TwinCAT asking whether it shall activate the Free Run State.

Once the system has reloaded the configured devices, it will ask whether it shall enter the Free Run State or

not. Click Yes (Figure 19, » 2).
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M FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio

X

Quick Launch (Ctrl+Q)

Pla B x

FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
O B-O-ARP| X T2 | » Atach. - [Release -| [TwinCAT RT (86) -] RrmEeED- .
w B B2\ 6l®.| e -] < -] | \ | | s <
Solution Explorer FMS_segFORCE_ECAT V10 + X
il DR 22 [ General | EtherCAT | Process Data | Startup | CoE -Online. | Onine | =
Search Solution Explorer (Ctrl+i) P ) _ -
&7 Solution 'FMS_segFORCE_ECAT_V1 0 (1 project) (_Updstelit ] (Ao Update ~[¥]Singe Update [] Show Ofine Data
4l FMS_segFORCE_ECAT V1.0 Advanced...
b (@l SYSTEM Qule OD (Ao Port): 0
Index Name Flags Value Unit =
1000 Device Type MRO (2x00000000 (0)
1008 Manufacturer Device Name RO FMS Web Tension Controller seg...
100A Manufacturer Software Version RO 130
4 *% Devices + 10180 Identity Object M >4¢
4 =% Master (EtherCAT) +1A00:0 Feedback TxPDO Mapping M >157<
%% Image +1C000 Sync Manager Communication Type M >4<
*8 Image-Info +1C10:0 Sync Manager 0 PDO Assignment M >0<
b 2 SyncUnits +1C11:0 Sync Manager 1 PDO Assignment M >0< v
D M Jnput= Name Online Type Sze  >Addr. In/Out UserlD Linkedto -
b Wl Outputs
b @ InfoData # Last error 0 DINT 40 390 Input 0
b 7% segFORCE (FMS Web Tension Controller segFORCE) # Number of segments } 50 UDINT 40 430 Input 0
&?, Mappings # Number of groups 50 UDINT 40 470 Input 0
#1 segFORCE status 8 UDINT 40 510 Input 0
#! Total force (N) 76757 DINT 40 550 Input 0
#] Temperature (*C) -2731 DINT 40 59.0 Input 0
#] Pressure (kPa) 0 DINT 40 630 Input 0
#I Force of segment 1 (N) 0 DINT 40 67.0 Input 0
#1 Speed of segment 1 (m/min) 0 INT 20 710 Input 0
#! Status of segment 1 384 INT 20 730 Input 0
#! Force of segment 2 (N) 0 DINT 40 750 Input 0
#] Speed of segment 2 (m/min) 0 INT 20 790 Input 0
#] Status of segment 2 640 INT 20 810 Input 0
#! Force of segment 3 (N) 37861 DINT 40 830 Input 0
#! Speed of segment 3 (m/min) 477 INT 20 870 Input 0
#! Status of segment 3 904 INT 20 89.0 Input 0
#] Force of segment 4 (N) 38896 DINT 40 91.0 Input 0
#1 Speed of segment 4 (m/min) 366 INT 20 950 Input 0
#1 Status of segment 4 1160 INT 20 97.0 Input 0
#! Force of segment 5 (N) 0 DINT 40 99.0 Input 0
#! Speed of segment 5 (m/min) 0 INT 20 103.0 Input 0
#] Status of segment 5 1408 INT 20 1050 Input 0
#! Force of segment 6 (N) 0 DINT 40 1070 Input 0
#1 Speed of segment 6 (m/min) 0 INT 20 110  Input 0
#! Status of segment 6 1664 INT 20 1130 Input 0
#! Force of segment 7 (N) 0 DINT 40 1150 Input 0
#! Speed of segment 7 (m/min) 0 INT 20 1190 Input 0
#] Status of segment 7 1920 INT 20 1210 Input 0
#! Force of segment 8 (N) 0 DINT 40 1230 Input 0 -

Figure 20: the available data of the FMS-segFORCE controller, supplemented by the online data.

The status (Figure 20, » 3) has changed from Offline Data to Online Data and the column titled Online (Figure 20,
» 4) now displays online data.

May 6, 2025/ Rev. 1.3.1 Using the FMS-segFORCE with PLCs 62



TwinCAT 3 — EtherCAT / FMS-segFORCE - Quick Start Guide FMS .,

4.2.7 Change Parameters

Currently, the FMS-segFORCE device has only one parameter that can be changed via the fieldbus: the Group
mode. Changing the parameter programmatically is beyond the scope of this document. However, for the
purpose of testing the setup, you may follow the steps below (cf. Figure 21).

Dd FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X | Quick Launch (Ctrl+Q) Pl= B x
FILE EDIT VIEW PROJECT BULD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
0-0|B-O-LRP| XT|2-C | » Atach. - Release  ~| | TwinCAT RT (86) | A RrmEeEo-.
w B B2 6] e - | \ | = =

Solution Explorer

& - = I\G«ma]aruCAT]PmmDaa]smm'\CoEOnlme Onine|
p-

Search Solution Explorer (Ctrl+G)

- ' Auto Update  [¥] Sngle Update [ Show Offine Data
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1.0 Al Objects
> (@l sysTEm AddtoSatp. ] [orine0sa | qleOD (AoE Port):
MOTION
PLC Index Name Fiags Value Uni -
) SAFETY + 26600 Feedback segment 38 M >3¢
sl v 4 26700  Feedback segment 33 M >3¢
4« @vo + 26800 Feedback segment 40 M >
4 % Devices + 26900 Feedback segment 41 M
4 =% Master (EtherCAT) + 26A0:0 Feedback segment 42 M
*® Image + 26B0:0 Feedback segment 43 M >
*8 Image-Info + 26C0:0 Feedback segment 44 M >
b 2 SyncUnits + 26000  Feedback segment 45 M >3¢
b Inputs + 26E00  Feedback segment 46 M 53¢
> W Outputs + 26F00  Feedback segment 47 M >3¢
» + 27000 Feedback segment 43 M 53¢
+ M >3«<
* n

27100 Feedback segment 43

b | 7% segFORCE (FMS Web Tension Controller segFORCE)I
& Jﬂppmss

Name Online Type Size >Addr.. In/Out UserlD Linkedto =
#! Last error 0 DINT 40 390 Input 0
#] Number of segments 50 UDINT 40 430 Input 0
5 50 UDINT 40 420 logut 0
segFORCE status 8 UDINT 40 510 Input 0 |
otalforce 9503 DINT 10 S50 Tput 0
#! Temperature (°C) -2731 DINT 40 590 Input 0
#! Pressure (kPa) 0 DINT 40 63.0 Input 0
#! Force of segment 1 (N) 0 DINT 40 67.0 Input 0
#1 Speed of segment 1 (m/min) 0 INT 20 70 Input 0
#I Status of segment 1 384 (0x0180) INT 20 730 Input 0
#! Force of segment 2 (N) 0 DINT 40 750 Input 0
#! Speed of segment 2 (m/min) 0 INT 20 790 Input 0
#] Status of segment 2 640 (0x0280) INT 20 810 Input 0
#! Force of segment 3 (N) 22014 DINT 40 830 Input 0
#I Speed of segment 3 (m/min) 0 INT 20 870 Input 0
#! Status of segment 3 896 (0x0380) INT 20 89.0 Input 0
#! Force of segment 4 (N) 22669 DINT 40 91.0 Input 0
#] Speed of segment 4 (m/min) 0 INT 20 950 Input 0
#] Status of segment 4 1152 (0x0480) INT 20 97.0 Input 0
# Force of segment 5 (N) 0 DINT 40 99.0 Input 0
#] Speed of segment 5 (m/min) 0 INT 20 1030 Input 0
#] Status of segment 5 1408 (0x0580) INT 20 105.0 Input 0
#I Force of segment 6 (N) 0 DINT 40 1070 Input 0
#] Speed of segment 6 (m/min) 0 INT 20 1110 Input 0 v
Ready Y]

Figure 21: the steps towards manually changing the parameter Group mode (for testing purposes only).

Double click the FMS-segFORCE controller (Figure 21, » 1) to open its configuration pane. Check that the
Free Run State is active (Figure 21, »2) and that online data is available (Figure 21, » 3). The Group mode’s
current state can then be read from the LSB of the parameter segFORCE status (Figure 21, »4 ; cf. Section
5.1.1). To start changing the parameter Group mode, double click it (Figure 21, » 5).
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Ready

DQ FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio Y | Quick Launch (Ctrl+Q) P - B x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
0-0|B-o-2RP| %I - | » Attach.. + [Release  ~|[TwinCAT RT (86) - A RrmEeEo-.
wE |2 \@‘QT.HQ"“" ": [ "\ | | i | s s
Solution Explorer A Al FMS_segFORCE_ECAT V10 = X v
il DR 22 [ General | EtherCAT | Process Data [ Startup | CoE - Onine | Oniine |
Search Solution Explorer (Ctrl+@) P~
i i [ Auto Update 7] Single Update: [ Show Offine Data
&1 Solution 'FMS_segFORCE_ECAT_V1 0’ (1 project)
4 gl FMS_segFORCE_ECAT V1.0 Al Objects
b @l sysTem Oriine Data Module OD (AoE Port): 0
MOTION
Index Name Flags Unit -~
+ 2660:0 Feedback segment 38 M
+ 26700 Feedback segment 39 M
+ 2680:0 Feedback segment 40 M
4 *% Devices + 2690:0 Feedback segment 41 M
4 = Master (EtherCAT) + 26A0:0 Feedback segment 42 M
*® Image + 26B0:0 Feedback segment 43 M >
*8 Image-Info + 26C0:0 Feedback segment 44 M >
b 2 SyncUnits Value Dialog >3¢
3 Inputs W g <
b Bl Outputs [—] 23<
b [ InfoData Dee 0 gk >3¢<
b = segFORCE (FMS Web Tension Controller segFORCE) Hex: 0+0000 Cancel ;3<
&7, Mappings loat: (;0(()00 (V) v
B Size >Addr.. In/Out UserID Linkedto &
ook !h Ll Hex Edit.. 0 90 Input 0
Binary: 0000 I 2 U 40 430 Input 0
Bit Size: 108 @16 OR O848 ©7 40 410 Input 0
I 40 510 Input 0
TA0L oI 40 550 Input 0
#1 Temperature (*C) 2131 DINT 40 59.0 Input 0
#! Pressure (kPa) 0 DINT 40 63.0 Input 0
#I Force of segment 1 (N) 0 DINT 40 67.0 Input 0
#1 Speed of segment 1 (m/min) 0 INT 20 70 Input 0
#I Status of segment 1 384 (0x0180) INT 20 730 Input 0
#! Force of segment 2 (N) 0 DINT 40 750 Input 0
#! Speed of segment 2 (m/min) 0 INT 20 790 Input 0
#I Status of segment 2 640 (0x0280) INT 20 810 Input 0
# Force of segment 3 (N) 22012 DINT 40 830 Input 0
#1 Speed of segment 3 (m/min) 0 INT 20 87.0 Input 0
#I Status of segment 3 896 (0x0380) INT 20 89.0 Input 0
#! Force of segment 4 (N) 22669 DINT 40 91.0 Input 0
#1 Speed of segment 4 (m/min) 0 INT 20 950 Input 0
# Status of segment 4 1152 (0x0480) INT 20 97.0 Input 0
#I Force of segment 5 (N) 0 DINT 40 99.0 Input 0
#! Speed of segment 5 (m/min) 0 INT 20 1030 Input 0
#] Status of segment 5 1408 (0x0580) INT 20 105.0 Input 0
# Force of segment 6 (N) 0 DINT 40 1070  Input 0
#1 Speed of segment 6 (m/min) 0 INT 20 110  Input 0 v

Figure 22: write the parameter value to activate / deactivate Group mode.

To activate Group mode, in the dialog window that pops up, enter a decimal 1, a hexadecimal 0x0001, or a
binary 00 01 into the respective field (Figure 22, eAl, eA2, eA3) and press Ok. (Figure 22, eA4).
To deactivate Group mode, in turn, enter a decimal 0, a hexadecimal 0x0000, or a binary 00 00 into the

respective field and also press Ok.

Alternatively, you can write the equivalent boolean value by pressing either 1 to activate or 0 to deactivate

Group mode (Figure 22, eB).

Make sure to not change the Bit Size parameter (16-bit).
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A
D FMS_segFORCE_ECAT_V1_0 - Microsoft Visual Studio X' | Quick Launch (Ctrl+Q) P - B x
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINSAFE PLC TOOLS SCOPE WINDOW  HELP
0-0|B-D-UHP| XD|2-C | > Atach. - [Release  ~|[TwinCAT RT (6) -] A JRsrmseED- .
!::\3 \@|@7‘|<Local> s [ = ‘ ‘ ‘ ‘ s s
Solution Explorer FMS_segFORCE_ECAT V10 + X .
= .
& o-8 5= General | EtherCAT | Process Data | Startup | CoE -Online | Onine
Search Solution Explorer (Ctrl+a)
[CJAuto Update  [¥] Single Update (] Show Offine Dat
1] Solution 'FMS_segFORCE_ECAT_V1_0' (1 project) M Ado Lpdeto 11 oo Lpdeie i "
4 Gl FMS_segFORCE ECAT V1.0 Al Objects
b @l SvsTEm Orine Data Mode 0D (AoE Por): 0
MOTION
PLC Index Name Flags Value Unit -
@ sareTy + 26600  Feedback segment 38 M >3¢
i C++ 4 26700 Feedback segment 39 M >3¢
« @vo + 26300  Feedback segment 40 M 53¢
4 % Devices + 26900 Feedback segment 41 M >3¢
4 = Master (EtherCAT) + 26AD0  Feedback segment 42 M 53¢
¥ Image + 26800 Feedback segment 43 M >3¢
%% Image-Info + 26C0:0 Feedback segment 44 M >3¢
b 2 SyncUnits + 26D0:0 Feedback segment 45 M >3¢
b 1 Inputs + 26E00  Feedback segment 46 M >3¢
> W Outputs + 26F00  Feedback segment 47 M >3<
> @ InfoData + 27000  Feedback segment 48 M 53¢
b % segFORCE (FMS Web Tension Controller segFORCE) et . bas
57, Mappings 4
4 -

Name Online Type Size >Addr.. In/Out UserID Linked to 2
#) Last error 0 DINT 40 390 Input 0
#) Number of segments 50 UDINT 40 430 Input 0
¥ Number of gre 30 UDINT 40 470 Input 0
segFORCE status 9 UDINT 40 510 Input 0 I
otalTorce 083 DT 10 550 Tpat 0
# Temperature (*C) -2731 DINT 40 59.0 Input 0
¥ Pressure (kPa) 0 DINT 40 630 Input 0
#! Force of segment 1 (N) 0 DINT 40 670 Input 0
#! Speed of segment 1 (m/min) 0 INT 20 710 Input 0
#) Status of segment 1 384 (0x0180) INT 20 730 Input 0
#! Force of segment 2 (N) 0 DINT 40 750 Input 0
#! Speed of segment 2 (m/min) 0 INT 20 790 Input 0
#I Status of segment 2 640 (0x0280) INT 20 810 Input 0
#I Force of segment 3 (N) 22012 DINT 40 830 Input 0
#! Speed of segment 3 (m/min) 0 INT 20 870 Input 0
#1 Status of segment 3 896 (0x0380) INT 20 89.0 Input 0
#I Force of segment 4 (N) 22670 DINT 40 91.0 Input 0
#! Speed of segment 4 (m/min) 0 INT 20 950 Input 0
# Status of segment 4 1152 (0x0480) INT 20 970 Input 0
#! Force of segment 5 (N) 0 DINT 40 99.0 Input 0
#! Speed of segment 5 (m/min) 0 INT 20 1030 Input 0
#I Status of segment 5 1408 (0x0580) INT 20 1050 Input 0
#! Force of segment 6 (N) 0 DINT 40 107.0 Input 0
#! Speed of segment 6 (m/min) 0 INT 20 1110 Input 0 b

Ready

& |

Figure 23: Group mode activated.

The value written to the parameter Group mode is shown in column Value (Figure 23, » 1). Check bit O of the
parameter segFORCE status (Figure 23, » 2; cf. section 5.1.1) to see whether Group mode has been successfully
activated or deactivated.
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5 Appendix

5.1 PLC Interfaces

The PLC interfaces always uses metric units, although imperial units can be configured for the

A Web Interface. The reason for that behavior is that the PLC must also handle a unit system
change in their program. Therefore it is much easier and less error prone to keep the fieldbus
interface consistent on what a PLC can count on.

5.1.1 Cyclic Data Traffic

The cyclic data traffic reads the data of typically measured values of the FMS-segFORCE in a defined time
rate and updates it in the PLC. The PLC defines the cycle time for their protocol, e.g., PROFINET,
EtherNet/IP, Modbus/TCP, etc. The table below shows the available data and how they must be interpreted.

The interface is designed such that a PLC always gets the data of a fully equipped segment-roller, therefore
50 segments, even if it has not been fully build-out. Measured values of not equipped segments return zero

and the segment status bit Seg. or Group exists is false.

Consecutive segments can be grouped into one virtual segment. The number of segments that can be
grouped depends on the number of individual available segments.

The actual segment values are returned in the data structure from segment ID 1 to ID 50, either individually or
grouped. What kind of values will be returned depends on the Group mode setting. By default, the Group mode is
set to individual segments. Therefore the bit Group mode is set to false. The Group mode can be switched over
the command interface.
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Fieldbus - Cyclic Data (read only) PROFINET
EtherNet/IP Class Inst.
EtherCAT 0x82
3
° i 5
= 2 7)
Parameter Unit  Type Range, Description ! = 2
Format n < Z
Last error - INT32 0-3 0: no error 1 1 1
# 1: command allowed, accepted, and
running®
2: command not allowed in automatic
mode?
3: command rejected due to a running
command?
Number of — UINT32 1to 50 The number of segments
segments # mounted on the roller
Number of groups — UINT32 0to 50  The number of segment / groups
# configured for the roller
segFORCE status — UINT32 0-31
#
FBitO Oorl  Group mode
# 0: inactive, i.e.

returned data corresponds to
individual segments

1: active; i.e.
returned data corresponds to groups

FBit1 Oorl  Digital input?
# 0: off
1:0n
F Bit2 Oorl Digital output 1 (pressure valve)®
# 0: off
1:0n
FBit3 Oorl Digital output 2 (alarm)
# 0: off
1:on
F Bit 4 Oorl  Operation mode?
# 0: manual
1: automatic
L Bit 5 to Bit 31 Oorl  Reserved
#
Total force N INT32 -200'000'000 The sum of the forces picked up
to by the individual segments
200'000'000
# A
Temperature °C  INT32 -1000 Temperature as reported by the
to temperature sensor.
2000
##
Pressure kP INT32 0 Air pressure inside the hose, which
to holds the individual segments in
100'000'000 position.
#

1) Not yet implemented.
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Fieldbus - Cyclic Data (read only) PROFINET
EtherNet/IP Class
EtherCAT 0x82
@ )
g 2
g’ Parameter Unit Type Range,  Description -g
n Format n
1 Force of N INT32 -200'000'000 The force picked up 1
segment 1 to by segment / group 1
200’000'000
#HHHE
1 Speed of m/  INT16 0 The segment / group speed®
segment 1 min to
10’000
#H#
1 Status of UINT16 -
segment 1
FBitoto2 0to7  The status of segment 12%
#
FBit3 Oorl The state of the segment
# speed-pulse signal®
FBit4to6 0to7  Reserved
#
FBit7 Oorl  Segment/ group exists®
# 0:no
1:yes
L Bit 8 to Bit 15 0to 50  The group number
# related to this segment?
2 Force of N INT32 -200'000000 The force picked up
segment 2 to by segment / group 2
200'000'000
#HHHE
2 Speed of m/  INT16 0 The segment / group speed®
segment 2 min to
10’000
#H#
2  Status of UINT16 -
segment 2
FBitoto2 0to7  The status of segment 22%
#
FBit3 Oorl The state of the segment
# speed-pulse signal®
FBit4to6 0to7  Reserved
#
FBit7 Oorl Segment / group exists®
# 0:no
1:yes
L Bit 8 to Bit 15 0to 50  The group number
# related to this segment?

Inst.

© Attribute

= Sub-Slot
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49 Force of N INT32 -200'000'000 The force picked up
segment 49 to by segment / group 49
200000000
#HH
49 Speed of m/  INT16 0 The segment / group speed®
segment 49 min to
10°000
#H#
49 Status of UINT16 -
segment 49
FBitoto2 O0to7  The status of segment 497
#
| Bit 3 Oorl The state of the segment
# speed-pulse signal®
FBit4to6 0to7  Reserved
#
| Bit7 Oorl  segment/ group exists®
# 0: no
1:yes
L Bit 8 to Bit 15 0to 50 The group number
# related to this segment?
50 Force of N INT32 -200'000000 The force picked up
segment 50 to by segment / group 50
200'000'000
# it
50 Speed of m/  INT16 0 The segment / group speed”
segment 50 min to
10°000
#it
50 Status of UINT16 -
segment 50
FBitoto2 Oto7 The status of segment 502°
#
F Bit3 Oorl The state of the segment
# speed-pulse signal®
FBit4to6 0to7  Reserved
#
FBit7 Oorl  sSegment/ group exists®
# 0:no
1:yes
L Bit 8 to Bit 15 0to 50 The group number
# related to this segment?

1) If Group mode is deactivated, this is the speed of the individual segment. If Group mode is activated, this is
the speed of the slowest segment within the group.

2) Only available if Group mode is deactivated.

3) The state Segment/Group exists displays whether data is available for a segment or a group at the current
position. If the state is false, then all subsequent positions are also unused.

4) The meaning of the Group Number field depends on the state of Group Mode. When Group Mode is inactive,
the group number indicates the group to which the segment at the current position belongs to. When Group
Mode is active, it represents the group displayed at the current position.

5) Not yet implemented.
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5.1.2 Acyclic Data Traffic

A PLC can exchange acyclic data with the FMS-segFORCE. These data are used to control the behavior of
the FMS-segFORCE. The table below shows all available commands. This is the flag Group Mode to control
the returned data in the cyclic data traffic. The commands can be read and written. Note that writing the same
value again is allowed, which executes the command again.

Detailed command description

The group mode flag determines which data is returned via the cyclic data block of the Fieldbus Interface.
This can be either the individual or grouped segment data structure. The Fieldbus Interface stacks are limited
in their maximum transfer size, particularly the PROFINET stack, which is limited to 170 sub-slots. Therefore,
individual and grouped segments cannot be returned in one data block. The PLC must distinguish between
these two structures and handle the data accordingly.

Group mode is not saved permanently.
Q The status of the group mode is not saved permanently. After restarting the system, the group
mode assumes its default value. Then the data block will return the values of individual

segments.

EtherNet/IP Class Inst.

EtherCAT 0x87 1

Sub-Index
Sub-Slot

= | Attribute

=
o

Fieldbus - Acyclic Data (read/write) PROFINET
%)

o

a

g' Parameter Unit Type Range,  Description

n Format

1 Group mode UINT16 Oorl Select mode:

# 0: segment mode

1: group mode
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5.2 Find Out the Device’s IP

In case you don't know the IP of a PROFINET or EtherNet/IP device because you entered the wrong IP by
accident or there is not an IP assigned at all yet, then you can use the Hilscher tool
Ethernet Device Configuration. Follow the steps below to use the tool.

1. Download the Ethernet Device Configuration tool from the FMS website.
On the page, scroll down until you see the title Ethernet Device Configuration and click on
EthernetDeviceConfiguration.zip.

https://www.fms-technology.com/en/downloadcenter/profinet

2. Unzip the contains of the EthernetDeviceConfiguration.zip archive to a temporary directory.

3. Installing the tool by double-clicking on the file EthernetDeviceConfiguration Vx.x.x.x Setup.msi and follow the
instructions.

4. Start the tool and changing the language to your preferences.

5. Ensure that the PC and the device are connected to the Ethernet Network and powered up.
Click on button Search Devices. The tool finds all devices on the network that uses a Fieldbus protocol.
Usually, you should only see a few devices. The device we are looking for has the Device Type NETX
CHIP (netX 52) or FMS-segFORCE Controller, depending on the device's used protocol. If you are not
sure which device should be selected, unplug all other devices, and repeat the search.

6. Select the line that shows the wanted device. In our example, the device has the wrong configured IP
111.222.111.222.

E Ethernet Device Configuration — X
File Options 7
Devices Online Find: | next | previous |
MAC Address | Device Type | Device Name | IP Address | Protocol Devic... | Vend... | Device role
00-02-A2-3B-A9-93 | METX CHIP (netX 52) | OEM Device [SN=00000582, ID=0x00] 111.222,111,222 MNetldent - -
s

Search Devices
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7.  Click on button Configure and choose Set IP Address...
In the called dialog, enter the correct IP Address and Subnet mask.

PROFINET EtherNet/IP
IP Configuration for 00-02-A2-6C-3D-69 IP Configuration for 00-02-A2-3B-A9-93
(+ Use static IP address P Address: BRI . 222 . 111 . 222
IP address: [ 192. 168 . 10 . 82 R I TR R
Subnet mask: | 255 . 255 . 255 . 0
Default gateway: I O B 9 .0
’TI Cancel
€ Get IP Address via DHC
Authentication method: | Client 1D =]
Client ID: |

[v Store settings temporary
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