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BEGKHOFF Introduction

1 Introduction

TwinSAFE includes several innovations that bring more functionality and performance to your safety
controller. A major innovation is that the functionality of the safety controller is integrated in each TwinSAFE
component. This means that you can, for example, use a TWinSAFE input component both as an input
component and the safety control integrated on it to use application-specific pre-processing.

This is tutorial 3 of a tutorial series.
The aim of this tutorial series is to familiarize you with the TwinSAFE innovations using individual examples.

This tutorial is about the implementation and commissioning of a Safe Motion project with the Safe Limited
Position (SLP) safety function.

1.1 Issue statuses

Version Comment

1.0.0 * First released version
0.0.1 ¢ First draft

1.2 Requirements

Meet the following requirements for this tutorial:

TwinCAT 3 version = 3.1.4024.11

TwinCAT Safety Editor TE9000 = 1.2.1.1

TwinSAFE firmware = 03

AX8000 firmware = 0104; with default module ID active

1.3 Starting point

At the starting point of the tutorial

+ astandard PLC solution with an EL6910 project exists.

SafeMotion Wizard Version: 1.0.0 3



Introduction BEGKHOFF
1.4 Demo system
141 Hardware

The demo system of this tutorial consists of the following hardware:

» CX for EtherCAT communication and the standard PLC controller
EL6910 as master TWinSAFE Logic
EL1918 with safe inputs for reading light barrier signals

Light barrier
AX8000-x2xx

1.4.2 Desired safety functionality

This tutorial describes the realization of the following safety functionalities:

« EL6910 triggers SLP on the Safe Motion component.
A position violation triggers STO.

4 Version: 1.0.0
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2 Demonstration
2.1 Download Safe Motion project
4 =% Device 1 (EtherCAT)
*B image

*® Image-Info
2 SyncUnits
-1 Inputs
B Outputs
B InfoData
[§ Term 1 (EK1200)
b ™ Term 2 (EL1918)
b ™ Term 3 (EL6910)
4 B Term 4 (EK1122)
b Wl InfoData
4 T Term 5 (AX8620-0000-0103)
b L PSM Controlword for axis
b Wl WcState
InfoData
P E Drive Front (AX8206-0210-0104)

h TV VT VT

5" Term 7 (EL9011)

Starting point of the tutorial is an existing TwinCAT3 project with an existing I/O configuration and the
corresponding Safe Motion entries.

Proceed as follows to create a Safe Motion project with the SafeMotion Wizard:

N LTe

4 W) SAFETY

H'c-il-

il AnALYTICS
4 30

1. Select safety project

[ TwinSAFE | PLC  Team Scope Tools V

Verify Safety Project

Verify Complete Safety Project p
Download Safety Project I
£k Nalate Cafobs Deniart

2. Select the "TWinSAFE" tab

SafeMotion Wizard Version: 1.0.0 5
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TwinSAFE | PLC Team Scope Tools Window Help
Verify Safety Project -~ p Attach... =
l Verify Complete Safety Project iSDSDA G = PIC

-
Download Safety Project
: ' ]
i:8 Delete Safety Project
Customize Safety Project
#¥  Multi-Download Safety Project(s)
Show Online Data
Debug Safety Project
Start debugging of logic
Pause debugging of logic
Debug one cycle of logic
Debug one fb of logic

Display Datasets CRCs

i) Safety Library Repository
Wizards - Start SafeMotion Wizard...
I Start FW Update Wizard...

3. Select "Start SafeMotion Wizard..." via the Wizard field

SafeMotion Wizard n

Steps Select Project Targets

Select Project Targets in
[¥1Drive Front (AX8206-0210-0104) TIID* Device 1 (EtherCAT)* Term 1 (EK1200) Term 4 (EKTIZ2)" Term 5 [AXBS

L :Slﬂg|tﬂxii For an untargeted Safebotion project
[Two Axes For an untargeted Safebot ojpect

[ hee | [ concel |

The "Select Project Targets" window opens and shows you an overview of all existing and virtual axes.

4. Select the axes of your Safe Motion component
5. Confirm the selection with “Next”

6 Version: 1.0.0
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SefeMotion Wizard

Steps

Select Motors

Select the attached motor per channel
rnmr Demo Project
() Drive Front (AXB206-0210-0104)

Cha: AMBxwo-wod-x-poo (OCT 248it Multitum)

Chi:  AMEor-wocHx-noo (OCT 248it Multitum)

-

7. Confirm the selection with “Next”

SafeMotion Wizard

Steps

Select Safety Function

N N

In the "Select Motors" window, configure the feedback for the individual axes.
6. Select "AM8xxx-xxHx-xxx (OCT 24Bit Multiturn)" for all axes

Select Safety Function

Cancel

2
S B P HHEHHBAEHBE
R EEEEEEEEEEE
O OO O000 {00 W
TwinCAT Demo Project
(%) Drive Front (AXB206-0210-0104)
mca MOOOOOOOOOOMPO OO
O AOOOOOOOO0O000O0OO0O00
[ Back

|| Next || Cancel

4 Connection Output|

<

In the "Select Safety Function" window, select the desired safety functions.

8. For the ChA channel of your Safe Motion component, select the SLP safety function

SafeMotion Wizard

Version: 1.0.0
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The STO safety function is active as a default setting for all channels.

9. Confirm the selection with “Next”

SafeMation Wizard

Steps Configure TwinSAFE Projects

The following projects will be created:
TwinCAT Demo Project

| project Name: | saremoTion sue fsaserios

Safety Functions: () Cha: 2 selected | ChB: 1 selected
Configure TwinSAFE Projects ChA
STO_Cha
SLP 1_ChA
ChB
STO_ChE

Devices: Drive Front (AXB206-0210-0104)TID* Device 1 (EtherlAT) " Te ER1200) Te

Back || Next |'cm||

The "Configure TwinSAFE Projects" window opens. Here you have the option of renaming your Safe Motion
project, which is generated for your Safe Motion component.

You also get an overview of the safety settings that have been made.
10. Rename project as desired

11. Check the settings

12. Confirm the selection with “Next”

8 Version: 1.0.0 SafeMotion Wizard
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SafeMotion Wizard “

Steps Assignment of master target logics

The following master logics are available, The individual safe motion devices can be assigned to these logics
New safety projects will be created or already assigned safety projects will be extended. Backup & Restore
can be enabled for each safemotion project.

TwinCAT Demo Project
Master Logic Device:  Term 3 (EL6910)* SAFETY* TwinCAT Demo Project

e ]

Master Project Name:  SAFEMOTION CONTROL *SAFETY " TwinCAT Demao Froject

Assignment of master target logi

Backup & Restore All
1/1 Devices are not assigned to a master project.

In the next window "Assignment of master target logics" the connection to the EL6910 project is closed, so
that your Safe Motion component can communicate with the EL6910 project. The EL6910 project is
automatically found and displayed.

13. Click the button " ... "

SafeMotion Wizard Version: 1.0.0 9
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@ Assign devices to master target Term 3 (EL6910) - O X

() SAFEMOTION SLP
| [IDrive Front (AX8206-0210-0104)TID " Device 1 (EtherCAT)* Term 1 (EK1200)" Term 4 (£1]

Select all

Cancel 0K

14. Select the Safe Motion component that you want to connect to the EL6910 project
15. Confirm your selection with “OK”

SafeMotion Wizard n

Steps Assignment of master target logics

The following master logics are available. The indmidual safe motion devices can be assigned to these logics.
New safety projects will be created or already assigned safety projects will be extended. Backup & Restore
can be enabled for each safemotion project.

TwinCAT Demo Project
Master Logsc Device: Term 3 (EL6910) " SAFETY *TwinCAT Demo Project
Devices: Backup & ’
Assignment of master target logi - Restore Project Name
O SAFEMOTION SLP  Drive Front (AX8206-0210-0104) TND*Dewvice

Master Project Name: | SAFEMOTION CONTROL * SAFETY * TwinCAT Demo Froject

[] Backup & Restore All
0/1 Devices are not assigned to a master project.

16. Confirm the window with “Next”

10 Version: 1.0.0
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SafeMotion Wizard H

Steps Safe Address Selection
Set the safe addresses of all involved logic devices:
TwinCAT Demo Project
rve Front (4820602100104 |- 3]2]| [ Define 5ok connection address in proect

Term 3 (EL6970) T+

Safe Address Selection

|a..¢| F.'n.ish||c.m|'

The "Safe Address Selection" window opens. Here the safe addresses are read out automatically. For virtual
axes or axes that cannot be reached, you have the option of configuring the addresses yourself.

17. Close window with “Finish”

The SafeMotion Wizard configures the projects.

Microsoft Visual Studio X

| - SafeMotion project(s) successfully created:

- SAFEMOTION SLP

. . Master project(s) successfully created or updated:

- SAFEMOTION CONTROL

oK

18. Close the window with “OK”

SafeMotion Wizard Version: 1.0.0 1
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2.2 Configure SLP module

In the following, you configure the Scaled View so that you can view the values of your SLP functionality.

Define the scaling values "Scale factor numerator" as numerator and "Scale factor denominator” as
denominator as well as the unit so that the scaling works.

The definition takes place in the FB properties. Proceed as follows:
4 ) TwinCAT Drive Manager 2 Project

4 1 Term S (AXB620-0000-0103) @Device 1 (EtherCAT)
4 | Drive Front (AX8206-0210-0104)

& ChB (QBON-ODHI -0000)

1. Open the Drive Manager for channel ChA

ive Front (AX62. AME111-01-0000 = > S

BECKHOFF
_ ) Run motor of Tune drive @) Diagnostics

# Basic settings .. Advanced
Drive settings

Drive rotational position resolution|1048576 (2°°) [l Inc / motor rotation

Vv Drive modulo settings

W Drive position offset settings

NC-Parameter settings

Movement @ Linear Rotatory
NC Feed constant = '60 l {mm X (| 1 ’ 1 ) I-Rmmlmhrm:lﬂﬂax'ﬁ!(;ogspeed- mm /s
T
] Invert NC-Encoder counting direction ] Invert NC-Drive motor polarity
Suggested default parameter settings for the linked NC-axis | il Save NC parameters
Parameter Online value IsSelected Current value Cumrent unit New value New unit
Scale factor numerator 60 60 60
Scale factor denominator 1048576 1048576 1048576
Crrmdar mack

A3040R7705 i A3QA40R7705 A470408730%

2. Open the "Scaling" tab

The "Scaling" tab contains the relevant scaling information. The relevant information for the use case of this
tutorial are:

Information Value

NC Feed constant 60 mm / motor rotation
Scale factor numerator 60

Scale factor denominator 1048576

3. Remember information about "NC Feed constant", "Scale factor numerator" and "Scale factor
denominator”

12 Version: 1.0.0 SafeMotion Wizard
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4 | @3 SAFEMOTION SLP
4 [E] SAFEMOTION SLP Project
«d References
*#¥ Target System
b @ GVLs
o User FBs
b o ChA_ChB_Connection_lnput
4 7 ChASLP1
E Alias Devices
b i ChA_STO_SS1_ErrorHandling
b d ChB_STO_SS1_ErrorHandling
b o ChA_ChB_Connection_Output
4. Open file "ChA_SLP.sal”
NGL... [O] Singletur
uLm.. 6] - Autolayout
. User FB Handling
- Show Page Break Preview
Change Execution Order of FBs
Show Online Value
Show References
b Cut CrisX
i Copy CtrisC
1] Paste Ctrl+V
X Delete Del
Validate
Validate All
: M Properties Alt+Enter
5. Right-click on FB
6. Click on "Properties”
SafeMotion Wizard Version: 1.0.0 13
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Properties v B X
SLP_1 FBSLP -
% | &

E Documentation
Comment

B Info Data
Map Diag False
Map State False

E Misc
Order Of Execution 1

B Parameter Setting '
Encoder Mask 4294967295
Encoder Sub Mask 1048575
Operation Mode Multiturn
Scaling Factor Denominator 1048576
Scaling Factor Nominator 60
Scaling Unit mm

B Properties
Function Name safeSLP
Instance Name SLP_1

7. Enter the values from the Drive Manager for "Scale factor numerator" and "Scale factor denominator" in

the corresponding lines

You need the value "NC Feed constant" in chapter Define zero point and traverses [»_18].

After you have transferred the values for "Scale factor numerator" and "Scale factor denominator”, configure

the number of motor rotations in the SLP module as follows:

14 Version: 1.0.0
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ChA.PRIFB_SAFE_REFSINGL...
ChA.PRIFB_SAFE_REFMULTL..
ChA,PRIFB_REFPOSITION._..

8. Enter values from the table into the fields of the FB

MultiturnPosUL

32
MultiturnPosLL -32

Project Build Debug

a-awe % e
@ - . n @A

9. Click on "Save all" in the menu bar to save the settings

Displaying the values enables you to monitor your application in a safety-relevant manner

SafeMotion Wizard

Version: 1.0.0 15
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2.3 Configure safety parameters

Since the motor is to move around the safety-relevant zero point, the reference position must be determined.
Proceed as follows to do this:
4 (43| SAFEMOTION SLP
4 |@ SAFEMOTION SLP Project
- References
*% Target System
b GVLs
wd UserFBs
4 o7 ChA_ChB_Connection_Input
4 &7 Alias Devices
Bl ERR_ACK FSoE Connection.sds
¥l RUN FSoE Connection.sds

od ChA_SLP_1

o«d ChA_STO_SS51_ErrorHandling
od ChB_STO_S551_ErrorHandling
b od ChA_ChB_Connection_Output

1. Open the "Target_Systems.sds" file in the "ChA_ChB_Connection_Input" folder

v v v

| Linking } Connection Safeinammeumi Process Irn_age_l Internal Safety Parameters [IntemalProom Image |

Index Name Value
C110:0 Ch A FSOUT BRAKE Settings Common >4<
C121:0 Ch A FSIN Settings Channel >5¢<
» C130:0 Ch AFSDRIVE Settings >3<
C140:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Settings >25<
C141:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Settings >25<
4 C142.0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<
C142:01 Operation Mode Referencing disabled (0)
C142:11 Reference SafePostion Singleturn 0x00000000 (0)
C142:12 Reference SafePosition Multiturn 0x00000000 (0)
C142:13 Speed at Reference Position 000000000 (0)
C142:14 Maximum Singleturn Referenced SafePosition 0x00000000 (0)
C142:15 Maximum Multiturn Referenced SafePosition 000000000 (0)
C142:16 Minimum Singleturn Referenced SafePosition 0x00000000 (D)
C142:17 Minimum Multiturn Referenced SafePosition 0x00000000 (0)
C142:18 Deviation Startup Position 0x00000000 (0)

2. Open "Internal Safety Parameter" tab

Below the parameter "Ch A SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings" you can see
the settings for referencing.
For this application settings are required for the following parameters:

* Operation Mode

» Reference SafePosition Multiturn

* Maximum Multiturn Referenced SafePosition

* Minimum Multiturn Referenced SafePosition

16 Version: 1.0.0 SafeMotion Wizard
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2.3.1 Determine reference position

For the "Maximum Multiturn Referenced SafePosition" and "Minimum Multiturn Referenced SafePosition"

parameters, you need the reference position.

To get to the reference position, proceed as follows:

4 MOTION
4 @] NC-Task 1 SAF
(B3 NC-Task 15VB
*® Image
] Tables
Objects
4 Siae Axes
4 B Axis ]
b, Enc
b 2l Drive
lag Ctrl
b Inputs
bl Outputs
P B Axis2

1. Open axis 1 in your NC configuration

General Setings Paameter Dynamics Online Functons Coupling Compensation

N 420.0009| ==

Lag Distance (min/max) [mm] Acwal Velocity [mmys] Setpont Velocity
0.0000 (0.000. 0.000) 00016
Overnde [%] Total/Control Output [%] Emor
00000 % 000/ 000 %|
Status (log ) Status (phys ) Enabling
[ IReady [Z]NOT Moving [T} Coupled Mode [l conwoler
[[]cahbrated [CJMoving Fw [CJin Target Pos [JFeedFw
[JHas Job [IMoving Bw [JinPos. Range [JFeed bw
Controler Kv-F actor [mm/s/mm] Reference Velocity
1 4 21624867
Target Position [mm] Target Velocity

[men)
00000
[mmys]
00000

0 {Ox0)

Sel

[mmy/s]

[mm/s]

0 8 D
Fl el A BB B 8 F

You can see from the configuration that the position is approximately 420 mm. This value is to be configured

as the zero point.

In the next chapter, you will make the settings for the safety parameters.

SafeMotion Wizard Version: 1.0.0
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2.3.2 Define zero point and traverses

® Number of rotations

Since 60 mm per motor rotation is specified in the Drive Manager, you must make the following cal-

culation:

4
Reference SafePosition Multiturn = — =

Linking | Connection | Safety Parameters | Process lmagel Internal Safety Parameters IInlefnaIProoesslmage

Index Name Value

C110:0 Ch AFSOUT BRAKE Settings Common >4<

C121:0 Ch A FSIN Settings Channel >5b<

C130:.0 Ch A FSDRIVE Settings >3<

C140:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Settings >25<

C141:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Settings >25<

4 C142:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<

C142:01 Operation Mode Referencing disabled (0)
Cl142:11 Reference SafePostion Singleturn 0x00000000 (0)
C142:12 Reference SafePosition Multiturn 000000000 (0)
C142:13 Speed at Reference Position 0x00000000 (0)
C142:14 Maximum Singleturn Referenced SafePosition 0x00000000 (0)
C142:15 Maximum Multiturn Referenced SafePosition 0x00000000 (0)
C142:16 Minimum Singleturn Referenced SafePosition 0x00000000 (0)
C142:17 Minimum Multiturn Referenced SafePosition 0x00000000 (0)
C142:18 Deviation Startup Position 0x00000000 (0)

1. Open the "Internal Safety Parameter” of the "Target_Systems.sds" file

In the following you must make the parameter settings. The procedure is identical for all parameters and is
shown here as an example using the screenshots for one parameter.

2. Double-click on the desired parameter

i@l set value Dialog X

Dec: -7 0K

Hex: OxFFFFFFFI Cancel

Bool: 1] 1

Binary: F9 FF FF FF 4

Bit Size: J1 O8 O16@ 320640 7
3. Enter the corresponding value in the "Dec" field
4. Confirm the window with "OK”
Enter the following values for the parameters:
Parameter Value Explanation
Reference SafePosition Multiturn -7 Reference position
Maximum Multiturn Referenced SafePosition 1000 Maximum traverse
Minimum Multiturn Referenced SafePosition -1000 Minimum traverse
18 Version: 1.0.0 SafeMotion Wizard
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2.3.3

Activate referencing

The last setting is to activate the referencing.

| Linking I Connection I Safety Parameters J Process Image Internal Safety Parameters | Internal Process Image

Index Name Value
Cc110:0 Ch AFSOUT BRAKE Settings Common >4<
C121.0 Ch A FSIN Settings Channel >5¢<
> C130:0 Ch A FSDRIVE Settings >3<
> C140:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Settings >25¢<
> C141:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Settings »25¢<
4 C1420 Ch A SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<
[__C14201 _ Operation Mode Referencing disabled (0) |
c142:1 Reference SafePostion Singleturn 0x00000000 (0)
C142:12 Reference SafePosition Multiturn OxFFFFFFF9 (-7)
C142:13 Speed at Reference Position 0x00000000 (0)
C142:14 Maximum Singleturn Referenced SafePosition 0x00000000 (0)
C142:15 Maximum Multiturn Referenced SafePosition 0x000003E8 (1000)
C142:16 Minimum Singleturn Referenced SafePosition 0x00000000 (D)
C14217 Minimum Multiturn Referenced SafePosition OxFFFFFC18 (-1000)
C142:18 Dewiation Startup Position 0x00000000 (0)

1. Double-click on the "Operation Mode" parameter

Dec:
Hex:

Enum:

Binary:

Bit Size:

ﬂ Set Value Dialog

3 | oK
003 |
Manual Referencing .

03 1

O1 08 0O16032064@?

2. Select "Manual Referencing" in the drop-down menu
3. Confirm the selection with "OK”
4. Click "Save all" in the menu bar to save the settings

The configuration is complete.

SafeMotion Wizard

Version: 1.0.0
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24 Download safety project of the Safe Motion
component

AR w ®
s R ICRCE N 0 v Downicad Safety Proiects) B

1. Click on "Multi-Download Safety Project(s)"

Multi-Download ﬂ
Steps Select Valid Project(s)
e jec(s) Download Project Name Physical Device CRCs Target System Backup/Res!
SAFEMOTION CONTROL Term 3 (EL6910) . Ox359C | On359C | Onc---- | Ong---- ELES1D v
SAFEMOTION SLP Drive Front (AXB206-0210-0104) . Ox204E | Ox---- | Ox2ABE | Ox2ABE AXB91x v

The "Select Valid Project(s)" window opens. Here you can see which safety projects you can download.

2. Select the safety project that you want to download
3. Confirm the selection with “Next”

Multi-Download n
Steps General Download Settings
Compiete Download
General Download Settings Downiload complete project data with default group customization settings (customization is possible after the download) and use these
login credentials for each project
Username: Administrator
Password: sesssnes

Please verify the Serial Number of each project:

Verified Project Name Physical Device Senal Number Target System Backup/Restore masters Backup/Restore slaves
SAFEMOTION SLP  Drive Front (AX8206-0210-0104) 2287874 AXB91x " ependence v

o

4. Enter the username and password in the "General Download Settings" window
Default username: Administrator

Default password: TwinSAFE

5. Select the safety project that you want to download
6. Confirm the selection with “Next”

20 Version: 1.0.0 SafeMotion Wizard
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The safety project for your Safe Motion component is now converted into the appropriate form and
transferred to your Safe Motion component.

Multi-Download ﬂ
Steps Final Verification
Project Name Physical Device Downioad Result Target Sy Backup/Re
e SAFEMOTION SLP  Drive Front (AX8206-0210-0104 ] AXBIIx (%) 0 Dey
. o

manually verified the data shown here and | am aware, that the correct functionality must be tested manually

7. Check the CRCs in the "Final Verification" window
8. If the CRCs match, click on the box to confirm the verification
9. Confirm the window with “Next”

Multi-Download ﬂ

Steps Activation

Login Credentials

Username: y
Activation
Activate  Project Name Physical Device Target System Backup/Restore masters Backup/Restore slaves
SAFEMOTION SLP  Drive Front (AXB206-0210-0104) AXE91x v per ot

The "Activation" window opens, in which you activate the safety projects.
10. Enter the default password

11. Check if the safety project is selected

12. Confirm the selection with “Next”

SafeMotion Wizard Version: 1.0.0 21
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Multi-Download n
.
Steps Multi-Download Result
Activated Downloaded  Project Name Physical Device Target System Backup/Restore Settings Backup/Restore masters
Q9 O SAFEMOTION SLP  Drive Front (AX8206-0210-0104) AxB91x (% w) 0 Dependencie

Multi-Download Result

13. Close the window "Multi-Download Result" with “Finish”

Your safety project is now downloaded and active.

22 Version: 1.0.0 SafeMotion Wizard



BEGKHOFF Demonstration
2.5 Check current position
4 | SAFEMOTION SLP
4 @] SAFEMOTION SLP Project
-4 References
*¥ Target System
b Ld GVLs
o User FBs
P od ChA_ChB_Connection_Input
4 3 ChA_SLP_1
|§i Alias Devices
P od ChA_STO_S51_ErrorHandling
P d ChB_STO_S51_ErrorHandling
P od ChA_ChB_Connection_Output
1. Open the file "ChA_SLP_1.sal”
T AESE* W ne | msao
Show Online Data
2. Click on "Show Online Data" in the menu bar to activate the online view
sateSLP
SLP_1
SLP|
ChA PRIFB_SAFE_REFSINGL. (£ SingletumPos
ChAPRIFB_SAFE_ REFMULTL. [ MultitumPos e— m__ .
ChAPRIFB_REFPOSITION_.. | SafePosvalid ————e ]
Gch:; Linked Element *
Autolayout » 5
Show Page Break Preview . s
[ Seroprewns
Show References
Validate
Validate All
M Properies Alt+Enter
3. Right-click on a variable
4. Click on "Show Online Value”
SafeMotion Wizard Version: 1.0.0 23
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ChAPRIFB_SAFE_REFSINGL.. 0
ChAPRIFB_SAFE_REFMULTI.. 0

| ChAPRIFB_REFPOSITION_..  TRUE (1)

You will see that the current multiturn and singleturn position is set to 0 and the positions are therefore
correctly configured.

Your safety function is now completely configured. In the next chapter you will link the Safe Motion project to
the EL6910 project.

24 Version: 1.0.0 SafeMotion Wizard
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2.6 Link projects

This chapter describes the step-by-step procedure for connecting the Safe Motion project to the EL6910
project via the parameters.

The SafeMotion Wizard has already created the connections via the Alias Devices.

Proceed as follows:

4 &) SAFEMOTION CONTROL
4 @ SAFEMOTION CONTROL Project
4 References
", Target System
b ol GVLs
ol User FBs
4 o Safety_Demo_Group
4 o Alias Devices
B Connection to Drive Front (AX8206-0210-010-
B ErrorAcknowledgement.sds
B MAINAX_Err ACK_ChAsds
B MAIN.AX_Err_ACK_ChB.sds
B MAIN.AX_SS1_1_CMD_ChA sds
B MAIN.AX_SS1_1_CMD_ChB.sds
B Runsds

i Term 2 (EL1918) - Module 1 (FSOE).sds

1. Open the sal file in your EL6910 project

In the following you must link the individual signals and parameters in the "Variable Mapping" tab. The
procedure is identical for all parameters and is shown here as an example for one parameter using the
screenshots.

Variable Mapping |

Vanables Group Pons | Replacement Valuss | Max Stant Dewaton

+ Group

Vanable Scope  Assignment Usages

GroupPort_ErrAck Local  [J][ EmorAcknowledgement In (Safety Demo_Group) ] (-] [Safety_Demo_Group Err Ack
GroupPort_Run Local [ Runln (Satety_Demo_Group) [ [Safety Demo Group Run/Stop
HOTAS ELI 2 i I[.!Tmn?@umg}-mtgﬁsoq.rsmmumﬂﬁMomj ([ g =
NOTAUS_ELI98_7 tocal [ o 7 (ELT016) - Miodule 1 (FSOE) FSIN Mool 7 inpu (Salety_Dermo_Groig] [

Lichigitier_EL1918_4 Local  [~|[Term 2 (EL1918) - Modue 1 (FSOE) FSIN Module 4 Demo,

Lichigitier_EL1918_3 Local [ |[Term 2 (EL1918) - Module 1 (FSOE) FSIN Module 3 Domo,

ERR_ACK_Swilch_ChA Local [][MANAX Err_ACK_CtA (Safety Demo_Group) | _[Safety Demo_Group ERR_ACK_ChAERR_ACK_ ChAAndin
ERR_ACK_AX8000_ChA Local [ hA AndOn Gl

$S1_AX8000_ChA Local

2. Click the " ... " button for the desired parameter

SafeMotion Wizard Version: 1.0.0 25
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Map to

4 SAFEMOTION CONTROL
4 u Safety_Demo_Group

4 Alias Devices

| Cear |

4 Connection 1o Dnve Front (AX8206-(

4 Channel 1

® STO_ChA

® SS1 ChA

n Ermor_Ack_ChA

® SLP_1_ChA

¢ STO_ChB

® SS1_Ch8

® Error_Ack_ChB
Term 2 (EL1918) - Module 1 (FSOE)
4 Channel 1

® FSIN Module 1.ErrAck
4 Channel 2

& FSIN Module 2.ErrAck
4 (Channel 3

® FSIN Module 3.ErrAck
4 (Channel 4

® FSIN Module 4.ErrAck
4 Channel 5

& FSIN Module 5.ErrAck
4 Channel 6

3. Select the signal for the parameter
4. Confirm the window with “OK”

The following links result for the parameters:

m When aliasing the STO parameters, make sure that the existing link is retained.

Usage
® Unused only
Used and unused

Direction
In
* Out

Function block ports
| Local group
Other groups

Group ports

(+/] Local group
Other groups

Safe |/0s

|| Local group

(/] Other groups

Standard 1/Os

] Local group

(W] Other groups
Logic internal safe I/Os

| Local group
\v| Other groups

e e T T L =

OK[:J I Cancel

Parameter Signal
ERR_ACK_AX8000_ChA Error_Ack_ChA
SS1_AX8000_ChA SS1_ChA
SS1_AX8000_ChB SS1_ChB
ERR_ACK_AX8000_ChB Error_Ack_ChB
SLP_AX8000_ChA SLP_1_ChA
SLP_AX8000_ChB SLP_1_ChB
STO_ChA STO_ChA
STO_ChB STO_ChB

5. Click on "Save all" in the menu bar to save the settings

The Safe Motion project and the EL6910 project are now linked.
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2.7 Download Safety projects

1. Click on "Multi-Download Safety Project(s)"

Multi-Download ﬂ
Steps Select Valid Project(s)
et ject(s) Download Project Name Physical Device CRCs Target System Backup/Re
SAFEMOTION CONTROL Term 3 (EL6910) . 0000 | 0x359C | x359C | 0x359C  EL6910 o
SAFEMOTION SLP Drive Front (AX8206-0210-0104) [l Ox2ABE | Ox2ABE | Ox2ABE | (x2ABE  AXE91x v

2. Remove the check mark from the safety project of the safe motion component so that only the EL6910
safety project is downloaded

3. Go through steps 4 - 13 of chapter Download safety project of the Safe Motion component [» 20]

4. Confirm the selection with "Next"
5. Click "Save all" in the menu bar to save the settings

The commissioning of the desired functionality on your Safe Motion component is now complete.
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2.8 Activate configuration

After downloading the EL6910 project, it is necessary to re-enable the configuration, as the EL6910 image
has been modified. Proceed as follows:

ol - I
aded) ~ = i< |BH| B2 E

1. Click on "Activate Configuration" in the menu bar

Activate Configuration X
Project: TwinCAT Demo Project
Target: & CX-35D5DA

[+] Autostart PLC Boot Project(s)

0K Cancel
N
2. Confirm the "Activate Configuration" window with “OK

TcXaeShell X

o Restart TwinCAT System in Run Mode

|}0K Abbrechen

3. Confirm the "Restart TwinCAT System in Run Mode" window with “OK”
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2.9 Check applikation

291 Check signals

4 4| SAFEMOTION SLP
4 |@© SAFEMOTION SLP Project

«d References
»# Target System

b GVLs
wd User FBs

P od ChA_ChB_Connection_Input

4 7 ChASLP_1

E Alias Devices

P o ChA_STO_SS1_ErrorHandling
b ChB_STO_SS1_ErrorHandling
P od ChA_ChB_Connection_Output

1. Open the file "ChA_ChB_ErrorHandling.sal"
2. Click on "Show Online Data" in the menu bar to activate the online view

- SLP 1 Cha

asy

ChAPRIFE_SAFE REFSINGL. (D) SingletumPos

ChAPRIFB_SAFE REFMULTL. [ MultitumiPos.
Cnaprirg_REFPOSTION, . [ SafePostalid

0] SingletumPostt. o B ChA 5TO 551 EmorHandi
L 1920
0] Mulbtumbodll. 3 =
0 ™
g i - 1920
] -2 . =

e ppm e

e

Here you can see that all signals arrive correctly.
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2.9.2

Check links

4 ™9 Device 1 (EtherCAT)
%¥ image
*® image-2
*® image-info

A v v v v

& SyncUnits
Inputs

W Outputs

W InfoData

H Term 1 (EX1200)

P ™ Term 2 (EL1918)

b
b
b
L
.
b

= Co ioninputs
B ConnectionOutputs
B StandardOutputs

4 FSLOGIC Inputs

B FSLOGIC Outputs
B WcState

@ InfoData

4 " Term 4 (EX1122)

b

@ infoData

b § Term 5 (AX8620-0000-0103)
1. Open the EL6910 in the 1/O configuration

Name

3 Message 4 TPDO X
% Message 65 TuP. X
* Safe Logic State

* Cycle Counter

* WcState

* InputToggle

* State

* AdsAddr

% Message_4 RxPDO X
- Message 65 RuP_. X
%+ Standard InVar 1 X
%-Standard InVar 2 X
% Standard InVar 15 X
- Standard In Var 16 X
- Standard InVar 17 X

Online

3600 A3 3F 04 00
360310012403 0052 190100
1

20

0

1

8

553.213.218.2.1:1002

3650 14 CBE204 00
3681001574 81 00 42 C0 0100
1

(= - - -]

Type
Safety.FSOE..
FSOE_11
USINT
USINT

BIT

BIT

UINT
AMSADDR
FSOE7
FSOE_11
BIT

BIT

BIT

BIT

BIT

Size
6.0
10
10
10
01
01
20
80
70
10
01
01
01
01
01

>Addre..

15710
15770
15880
15890
30580
3060.0
30940
3096.0
1570
15780
1589.0
1589.1
15892
15893
15894

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Output
Output
Output
Output
Output
Output
Output

User ID  Linked to

oo oo o000 000 o0 o0 oo

MAINFROM_EL6910, FSOE
Message_1 . FSof Slave ...

FSOE . FSoE Inputs . Mod..
Message_1 . FSoE Slave ..

MAIN.TS_Run . PlcTask O..

MAIN.TS_ErrAck . PicTask
MAIN.AX_S51_1_CMD_Ch..
MAINAX_Err_ACK_ChA .
MAIM.AX_SS1_1_CMD_Ch..

Here you can see that the connection between the EL6910 project and the Safe Motion project is working as

configured.

2. Click "Save all" in the menu bar

30

Version: 1.0.0

SafeMotion Wizard



BEGKHOFF Demonstration

2.9.3 Check ErrorHandling
Next, check the ErrorHandling as follows:

4 @ SAFEMOTION SLP Project

=4 References

*% Target System
b Wl GVLs

od User FBs
> ol ChA_ChB_Connection_Input
4 . ChASLP1

gd Alias Devices

B ChA_SLP_1sal
4 o ChA_STO_SS1_ErrorHandling
ad Alias Devices

P ChB_STO_SS_ErrorHandling
b ol ChA_ChB_Connection_Output

1. Open the file "ChA_STO_SS1_ErrorHandling.sal" in the Safe Motion project
2. If the online view is no longer activated, click on "Show Online Data" in the menu bar

Chasto CwD £ N

Here you can see that all signals are available.
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2.10 Let motor traverse

a . TwinCAT Drive Manager 2 Project
4 | Term 5 (AX8620-0000-0103) @Device 1 (EtherCAT)
4 § Drive Front (AX8206-0210-0104)

& ChB( 21-0DH1-0000)

1. Open the ChA channel in the Drive Manager

BECKHOFF

# Basic settings g Scaling

Warning and info

2. Open the tab "Run Motor”

BECKHOFF
Lk Basic settings . Scaling J n - of Tune drive (&) Disgnosties B Advanced
Warning and info

Caution - Risk of injury or damage of the machine
Be sure to have the correctly configured drive parameters.
Be sure to disconnect the motor to the machinery if possible, in case that you only want to test running the motor.
Be sure to have an emerency stop switch close to you.

Be sure to have the correctly configured NC-Axis parameters.

A warning message appears. Since this application is a demo system, there is no danger here.

3. Close the warning with "OK”
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~ NC
I%Enable controller
ne position: 420.0008

m Functions Parameters

4. Click the box "Enable controller" in the field "NC”

“ ScopeView options
LN

. Drive parameters

Velocity control Torque control

I(v|'1 /s

A NC

Enable controller
Online position: 420.0009
NC Axis error: 0x4650 o

“ Functions Parameters
an - + ++

@ |® |

5. Click on the "R" symbol in the "Manual" tab to reset the error
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“ ScopeView options

1

A Drive parameters

Velocity control Torque control
il s
~ NC
Enable controller
Online position: 419.9981
Start mode Reversing sequence _
Target position 1 -420 l mm
Target velocity 60 l mm/s
Target position 2 420 l mm
Idle time 0 “ ] H
__| Trigger start/stop scope
[start] [ Stop
Set actua position U
Absolute B _t Set
6. Open the "Functions" tab
In the "Functions" tab, now configure the movement.
7. Enter the following values:
Setting Value
Target position 1 -420 mm
Target velocity 60 mm/s
Target position 2 420 mm

TR RRE TR w

__| Trigger start/stop scope
[start] Stop
Set actual position 3
Absolute lo [ Set
8. Click on "Start”
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B Ssoms [T

Start record

- 00:00:00  Pos: 00:00:00  Time: 00:00:00
» 11 || 0.000010,000000(| 14 ¢« » M | |

9. Click on the "Start record" field to start the Drive Manager Scope

2X Basic settings  ©, scaling l! of Tunedrive () Diagnostics % Advanced

L E

k b
Start: 09:34.06,813.000  End: 09:34:29.987.000 Pos 0,00.00.13,009.805 Time: 09.34.19,822 805 | Date: Montag, 12 Juk 2021

» 1 |[0.000010,000000] 14 ¢ b ¥l |0.000000000000 || 3 & | e > Ik [ X & I

375,04 ;
225,04 .

75,04 :

Postion fmemil
>
(-]

Veloaty immvsl

Laa fmmi

0,000s 1,000s 2,000s 3,000s 4,000s 5,000s 6,000 7.000s 8,000s 9.000s 10,000s

You will now see how the motor traverses.

4 4| SAFEMOTION SLP
4 || SAFEMOTION SLP Project

« References
*¥ Target System

b GVLs
e User FBs

P o ChA_ChB_Connection_Input

4 . ChASLP_1

Ei Alias Devices

b o ChA_STO_SS1_ErrorHandling

P od ChB_STO_SS1_ErrorHandling

P od ChA_ChB_Connection_Output
10. Open the file "ChA_SLP_1.sal"
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11. Right-click on a variable in the online view
12.Click on "Show Online Data”

ChAPRIFB_SAFE_REFSINGL.. 2454562304

ChAPRIFB_SAFE_REFMULTI.. E

| ChAPRIFB_REFPOSITION_. | TRUE (1)

In the "ScaledActualPosition" field, you can see how the motor moves back and forth between -840 and 0
from a safety point of view.

At the variable REFMULTITURN you see the motor revolutions.

To stop the motor again, proceed as follows:
13. Open the tab "Run Motor" in the Drive Manager in channel ChA

e unire e
(] Trigger start/stop scope

e
Set actual position
Absolute .I | Set

14. Click on "Stop" in the "Functions" tab

Now you can continue with the further commissioning.
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More Information:
www.beckhoff.com/twinsafe/

Beckhoff Automation GmbH & Co. KG
Hilshorstweg 20

33415 Verl

Germany

Phone: +49 5246 9630

info@beckhoff.com
www.beckhoff.com



mailto:info@beckhoff.de?subject=SafeMotion%20Wizard
https://www.beckhoff.com
https://www.beckhoff.com/twinsafe/

	1 Introduction
	1.1 Issue statuses
	1.2 Requirements
	1.3 Starting point
	1.4 Demo system
	1.4.1 Hardware
	1.4.2 Desired safety functionality


	2 Demonstration
	2.1 Download Safe Motion project
	2.2 Configure SLP module
	2.3 Configure safety parameters
	2.3.1 Determine reference position
	2.3.2 Define zero point and traverses
	2.3.3 Activate referencing

	2.4 Download safety project of the Safe Motion component
	2.5 Check current position
	2.6 Link projects
	2.7 Download Safety projects
	2.8 Activate configuration
	2.9 Check applikation
	2.9.1 Check signals
	2.9.2 Check links
	2.9.3 Check ErrorHandling

	2.10 Let motor traverse


