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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 2 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 converting an existing DIY Safe Motion project with user defined SLA functionality to a
SafeMotion Wizard project.

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,

» a custom DIY Safe Motion project with an AX8000 as Safe Motion component and user defined SLA
functionality exists.

SafeMotion Wizard Version: 1.0.0 3
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14 Explanation of the project names
Naming Term
DIY Safe Motion project » custom Safe Motion project

» exists already at the starting point of this tutorial
» should be converted to SafeMotion Wizard project
SafeMotion Wizard project  will be created during this tutorial

» will be generated with the SafeMotion Wizard

« later replaces the DIY Safe Motion project

1.5 Demo system

1.51 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
AXB8000-x2xx

1.5.2 Desired safety functionality

This tutorial describes the realization of the following safety functionalities:
+ the original functionality from the DIY Safe Motion project
 additional functions from the SafeMotion Wizard

4 Version: 1.0.0 SafeMotion Wizard
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2 Demonstration

2.1 Assumptions software

» The safety application is modularized.
» The user defined functionality is connected.

2.2 Create User FB

4 W) SAFETY
4 @) MY_SAFEMOTION
4 @ MY_SAFEMOTION Project
o References
", Target System
b A GVis
ol User FBs
od DIY_ChA_ChB_Connection_lnput
o DIY_ChA SIS
DIY_ChA SLP 1

P ol DIY_Chas STO_SS51_ErrorHandling
P o DIY_ChB_STO_SS1_ErrorHandling
P o DIY_ChA_ChB_Connection_Output
\B| MY_SAFEMOTION Instance

You see the DIY Safe Motion project with the safety functions SLS and SLP as well as the self-implemented
DIY SLA functionality.

In the following, the DIY SLA functionality is to be transferred to the new SafeMotion Wizard project. To do
this, first combine the SLA functionality in a User FB.

To create a User FB for the SLA functionality, proceed as follows:

SafeMotion Wizard Version: 1.0.0 5
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4 @) MY_SAFEMOTION
4 @ MY_SAFEMOTION Project
ud References
"% Target System
P GVLs
od User FBs
b DIY_ChA_ChB_Connection_input
b ol DIY_ChA SLS_1
b o DIY_.ChA SLP1
4 2 DIV SLA

b @ DIY_ChB_STO_SS1_ErrorHandling
b o DIY_ChA_ChB_Connection_Output
{8 MY_SAFEMOTION Instance

1. Open the sal file in the SLA folder.

You will see the function blocks (FB) belonging to your SLA functionality.

6 Version: 1.0.0 SafeMotion Wizard
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2. Press and hold the left mouse button
3. Drag over all FBs so that all FBs are in the box
4. Release the left mouse button

The FBs are selected.

B o cna s10_551 Ereesa.

—

User FB Handling

’ Add

Show Page Break Preview
Change Execution Order of FBs
Show Online Value

Show References

Cut

Copy
Paste

B X

Validate Al
Reroute

-ﬁh‘mﬁu

5. Right-click on the selected FBs

=

Extract
® Go To Definition F12
Update

Cirl+X
Ctri+C
Crl+V

Alt+Enter

6. Click "Create" via the "User FB Handling" field to combine the FBs into one User FB

SafeMotion Wizard

Version: 1.0.0 7
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Change User FB Port Configuration

| & P ChASLA

m SLA_Limit

s

U00000000ss0
eeecco000000 O

LO000000ds
QO Pe e 000 0

SLA_Limit_Analogin
SLA_Limit_MinValye
SLA_Limit_MaxValue
SLA_Limit_Error
SLA_Limit_InLimit
SLA_Limit_BelowMin
SLA_Limit_AboveMax
SLA_Limit_Minimum Value
SLA_Limit_Maximum Value

SLA_INPUTS_Restart
SLA_INPUTS_Monin1
SLA_INPUTS_Monin2
SLA_INPUTS_Monin3
SLA_INPUTS_Monind
SLA_INPUTS Secure!
SLA_INPUTS_Secure2
SLA_INPUTS_EDM1
SLA_INPUTS_EDM2
SLA_INPUTS_Error
SLA_INPUTS_MonOut
SLA_INPUTS_MonDelOut

[] & SLANPUTS_Delay Time (ms)
4 W™ SLA _Enable

¢ SLA_Enable_Orin1

@ SLA_Enable_Orin2

[ ] & SLA_Enable_Orin3

] & SLA_Enable_Orind

L[] & sLA gnable_Orin5
(%) Layout Settings (ufb)

OK || Cancel |

The "Change User FB Port Configuration" window opens.

Here you have the option of selecting which inputs and outputs are visible to the outside. This selection is
not necessary for the use case of this tutorial.

Version: 1.0.0
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() Layout Settings Lutb)
() Order of Execution

_) Graph Level
® Original Position
Clear

oK Cancel

.

I

7. Click on the arrow key to open the layout settings
8. Click on "Original Position" in the "Layout Settings (.ufb)" field

The User FB saves the original position of the FBs.
9. Confirm settings with "OK”

You will now see all FBs summarized in your User FB.
Project Build Debug
o-e ma] oo
ed) - ik B I|i| ¢

10. Click on "Save all" in the menu bar to save the changes

- e s
L

In the following you transfer the created User FB into your new SafeMotion Wizard project.

SafeMotion Wizard Version: 1.0.0 9



Demonstration

BECKHOFF

2.3 Generate SafeMotion Wizard project

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

TwinSAFE | PLC  Team Scope Tools V

Verify Safety Project
[ Verify Complete Safety Projec
| il'.' wnload Safety F 'l_-.|:"|"t

= I. Nalata Cafak s Dreniart

1. Select the "TwWinSAFE" tab
TwinSAFE = PLC  Team Scope Tools Window Help
Verify Safety Project =~ P Attach... =
[ 't"._. _'_'r1'|;2|r-'TE -:.:ft=l: F't_t_f_ iSDSDA X _ PLC

: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

fil) Safety Library Repository

Wizards 4 Start SafeMotion Wizard...

I Start FW Update Wizard...

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

10 Version: 1.0.0
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SafeMotion Wizard o _ [ = |
|
Steps Select Project Targets |
Select Project Targets TwinCAT Demo I
[ Drve Front (AX8206-0210-0104) - |
Single Axis
Two Axes

S e

The "Select Project Targets" window opens and shows you an overview of all existing and virtual axes.
3. Select the Safe Motion component
4. Confirm your selection with “Next”

Safelotion Wizard n
|

Steps Select Motors |

Select the attached motor per channel [

TwinCAT Demo Project |

Select Motors () Drive Front (AX8206-0210-0104) |

Cha:  AMBoo-ocH-ooo (OCT 248t Multitum)  ~

Cha:  AMBxor-ocH-oon (OCT 2481t Multitum)  ~

] [

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

SafeMotion Wizard Version: 1.0.0 1
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6. Confirm your selection with “Next”

SafeMotion Wizard ﬂ
Steps Select Safety Function
= -
g é
g 7 8
Select Safety Function E =1 =P - - ~ ™~ - < E
> | == = [ o (- C
EVEVEEVEREEE R
o - - o W
TwinCAT Demo Project
(~) Drive Front (AX8206-0210-0104)
& Cha <
che o . v

T

In the "Select Safety Function" window, select the desired safety functions. In this case, select the safety
functions that you have already implemented in the DIY Safe Motion project, but want to use as SafeMotion

Wizard variants in your new project.
7. For the ChA channel of your Safe Motion component, select the SLS1 and SLP1 safety functions

With the SLS1 and SLP1 safety functions the selection is complete since the SLA functionality is
programmed and therefore not listed. The STO safety function is active as a default setting for all channels.

8. Confirm your selection with “Next”

12 Version: 1.0.0 SafeMotion Wizard
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SafeMation Wizard

Steps Configure TwinSAFE Projects

The fiollowing projects will be created:
TwinCAT Demo Project
I?ro;ﬂ:t MName Sa'cMolroanudI
Safety Functions @ Chi: 3 selected | ChB: 1 selected
Configure TwinSAFE Projects Devices Drive Front (AX8206-0210-0104)

|
| S e

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.

9. Rename project as desired
10. Check the settings
11. Confirm your selection with “Next”

SafeMotion Wizard
Steps Assignment of master target logics

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

TwinCAT Demo Project
Master Logic Device: Term 3 ([EL6910)
Dewices:

Assignment of master target logi
Master Project Name:  SAFEMOTION CONTROL

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

SafeMotion Wizard Version: 1.0.0
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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.

12.Click the button " ... "

@l Assign devices to master target Term 3 (EL6910) - O X
Group
(~) SateMotionWizard
| /iDrive Front (AX8206-0210-0104) =
|
v Select all
Cancel Q oK

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

14 Version: 1.0.0 SafeMotion Wizard
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SafeMotion Wizard n

Steps Assignment of master target logics

The following master logics are available. The indiidual safe motion devices can be assugned to these logics.
MNew safely progects will be created or already assigned safety projects will be extended. Backup & Restore
can be enabled for each safemation project

TwinCAT Demo Project
Master Logec Device: Tesrm 3 (ELES1O)

Devices Backup &

Assignment of master target logi _ Restore s .

SafeMaotionWizard Drive Front (AXS206-0210-0104) THD*Devic

Master Progect Name:  SAFEMOTION CONTROL

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

=S e

15. Confirm the window with “Next”

SafeMation Wizard [ = |
Steps Safe Address Selection
Set the safe addresses of all involved logic devices:
TwinCAT Demo Project
Drive Front (AX8206-0210-0104 3 « | L] Define FSoE connection address in project
Term 3 (ELEI10) 7
Safe Address Selection

o ] [

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.

16. Close the window with “Finish"

The SafeMotion Wizard configures the projects.

SafeMotion Wizard Version: 1.0.0 15
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Microsoft Visual Studio X |

o SafeMotion project(s) successfully created:

- SafeMotionWizard

o Master project(s) successfully created or updated:

) - SAFEMOTION CONTROL

5"2

17.Close the window with “OK”

16 Version: 1.0.0 SafeMotion Wizard
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24 Create TWinSAFE group SLA

The SafeMotion Wizard project is generated with the selected safety functions.

The next step is to add the SLA functionality to the new project. To do this, proceed as follows:

1. Right-click on the SafeMotion Wizard project

4 ) SafeMotionWizard

o Refere Scope to This
% Target @  New Solution Explorer View
b -
ol OVis Buid Dependencies "
ol User F
b ChAQ Add *| 13 Newltem Ins
b ol ChASI @ Manage NuGet Packages... Refereiy
b o ChAS
> O3 OMS Sort TwinSAFE Groups * W Giobal Variable List
b o RS Edit TwinSAFE Group Order User FB
b ol ChAC Check Safe Addresses LNT Mult Setting
& sateMotic Generate Documentation A Hash Definitions
4 | MY_SAFEMO1 Export Project (as xmi file)
4 @ MY_SAFEN
Export Project (as bin file)
i Refere
*# Target X  Remove Del
b W GVLs ¢ Open Folder in File Explorer
4 2 UserFl
- Properties Alt s Enter
| Use
2. Click on "Add New Item" via the “Add” field
Add New Item - SafeMotionWizard ? x
4 Instalied Sort by: | Default i+ ek
Group Sﬂl. TwinSateGroup Preconfigured ErrAck Group Type: Group

Creates a new group with preconfigured
ErmmorAcknowledgement and Run/Stop
Alias Device in a TwinSafe project

Name: TwinSafeGroup1

[ Adg | conce

= =

3. Select "TwinSafeGroup Preconfigured Inputs" to add a new TwinSAFE group

With the selection "TwinSafeGroup Preconfigured Inputs” the ErrorAck input and the Run input are already
linked and a manual alias link is no longer necessary.

4. Confirm the selection with "Add”

SafeMotion Wizard Version: 1.0.0 17



Demonstration BEGKHOFF

4 ) SafeMotionWizard
4 @ SafeMotionWizard Project
« References
', Target System
P GVis
o User FBs
«d ChA_ChB_Connection_input
od ChASLS 1
od ChA SLP1
od ChA_STO_SS1_ErrorHandling
«d ChB_STO_SS1_ErrorHandling
» ChA_ChB_Connection_Output
T D
P g Alias Devices
TwinSafeGroup.sal
(] SafeMotionWizard Instance
5. Rename the TwinSAFE group to "ChA_MY_SLA”

T vewvw

In the following, you add the created User FB. The procedure can be found in the next chapter.

18 Version: 1.0.0 SafeMotion Wizard
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2.5 Add User FB in your safety project

4 i) MY_SAFEMOTION
4 ) MY_SAFEMOTION Project
i References
'! Target System
b GVLs

4 iUSHFBS

b o DIY.ChAC - ench < o -

b @ DIV.ChA S| € Open

bl DIY_ChASI Open With..

4 2 DIY_SLA
gl Alias D
B Div_su Scope to This

b ol DIV.ChAS 5  New Solution Explorer View

b ol DIY.ChB S X

< View Code

Cut Ctri+ X
b ol DIY.ChA (—
&) my_sasemor| & ':"'EE .
4 @) SAFEMOTION COl X Del Del
b D SAFEMOTION [ Rename
{88 SAFEMOTION
"II )" Properties All+Enter

" Ces
1. Right-click on the created User FB with SLA functionality
2. Click on "Copy”

4 ) SafeMotionWizard
4 @ SafeMotionWizard Project
=l References
4 Target System

b EG‘JB

b o Cr Add ’
b o Cr Scope to This
: :: g 3 New Solution Explorer View
» QB C :'ﬂ te CtrlsV I
P O X ete Del
4 DO ——
b o
& » a1 E | Tany
m hf“ Cave A . yy and

4 ) MY SAFEMOTION

3. Right-click on User FB folder of the new SafeMotion Wizard project
4. Click on "Paste”

The User FB with SLA functionality is now available within the new SafeMotion Wizard project.

SafeMotion Wizard Version: 1.0.0 19
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4 ) SafeMotionWizard

4 @ SafeMotionWizard Project
o References
"'2 Target System
i GVLis
o User FBs

W UserfB1.ufb
«d ChA_ChB_Connection_input
o« ChA SLS1
o« ChA_SLP1
od ChA_STO_SS1_ErrorHandling
o ChB_STO_SS1_ErrorHandling
od ChA_ChB_Connection_Output
o ChA_MY _SLA

b Alias Devices
Ll, SafeMot-on&zard Instance

5. Open the new TwinSAFE group SLA

AT VO O O O WO

- My Sa

6. Rename the network

20 Version: 1.0.0 SafeMotion Wizard



BECKHOFF

Demonstration

Autolayout v |

User FB Handling »

Show Page Break Preview ’
Change Execution Order of FBs

§ R

Show References

Collapse

Add After »

Add Before »
x Cut Crl+X
P Copy Cirl+C
X Delete Del

Vahdate

Validate All
M Properties Alt+Enter

7. Right-click in the network
8. Click "Add" via the "User FB Handling" field

Add User FBs

W/ Show User FBs from Project
/| Show User FBs from Libraries

Search (Name):

Name Library Version Company Comment

UserF81

9. Select the created User FB in the "Add User FBs" window
10. Confirm selection with "OK”

SafeMotion Wizard Version: 1.0.0
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Autolayout |
| User F8 Handling » Add
' Show Page Break Preview » Ganle
Change Execution Order of FBs I
Show Online Value @ Go To Definition F12
Show References Update
Cut CrieX |
Copy Ciri+C
Paste CtrleV
X  Delete Del

validate

Validate Al
» Properties Alt+Enter

& &

11. Right-click on the User FB
12. Select "Extract" via the "User FB Handling" field to unpack the User FB

Now you have the same functionality without User FB as in your DIY Safe Motion project.

13. Click on "Save all" in the menu bar

In the following chapter you make the links of the unpacked User FB.

22 Version: 1.0.0 SafeMotion Wizard
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2.6 Link SLA

In this chapter you make the links of the unpacked User FB.

2.6.1 Take over variables

4 ) MY_SAFEMOTION
4 @ MY_SAFEMOTION Project
ud References
*$ Target System
P GVLs
od User FBs
P o DIY_ChA_ChB_Connection_input
P ol DIY_ChA_SLS_1
b Gl DIY_ChA SLP1
4 & DIY_SLA

b o DIY_ChB_STO_SS1_ErrorHandling
P ol DIY_ChA_ChB_Connection_Output
{8 MY_SAFEMOTION Instance

1. Open the file "DIY_SLA.sal”

2. Click on the local variable of the User FB so that the variable is selected
3. Type shortcut Ctrl + C to copy the variable

£ DIY_ChA_STO S50 _Emorta..

SafeMotion Wizard Version: 1.0.0
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4 @ SafeMotionWizard

4 @ SafeMotionWizard Project
d References
% Target System
o GVLs
o User FBs

I UserfB1ufb
ol ChA_ChB_Connection_input
o ChA SLS1
o ChA SLP1
o ChA_STO_SS1_ErrorHandling
o ChB_STO_SS1_ErrorHandling
o ChA_ChB_Connection_Output
o ChA_MY_SLA

A v

A VYV vV O Y

4. Open the file "ChA_MY_SLA.sal" of the new created SafeMotion Wizard project
5. Click left beside Analoglin

6. Paste the variable with Ctrl + V

24 Version: 1.0.0 SafeMotion Wizard
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2.6.2 Link inputs

Since the inputs Front_Input1 and Front_Input2 are new inputs, error messages appear for this. In the next
step you make the link of these new inputs.

1. Open the tab "Variable Mapping" in the file "ChA_MY_SLA.sal”

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

| Variable Mapping I

Varables Group Ports = Replacemant Valuss = Max Start Deviation

+ Group

Varable — Scope  Assignment Usages

GroupPor_RunStop Local [_][Runin (ChA_MY_SLA) | || [ChA_MY_SLA Run/Stop

GroupPon_EnAck Lol [)[Evor n (ChA_MY_SLA) ] [~ [ChA_MY_SLAEn Ack

Fron_inpue2 Local m || [ChA_MY_SLAMY_SUASLAINPUTS Wonind
Fron_input! Local | | |[chA_MY_SLA MY_SLA SLA INPUTS Monin1 _
2. Click the " ... " button for the desired parameter

Select the target system in the "Map to" window. The target systems are listed in the folder
"ChA_ChB_Connection_Input" under "Alias Devices" and "Target System".

Map to

4 SafeMotionWizard
4 4 ChA_ChB_Connection_lnput
4  Alias Devices
I ERR_ACK FSoE Connection
RUN FSoE Connection
SAFEMOTION FSoE Connection
4 Target System
4 Channel 1
# ChA_STO_Error
# ChA_Brake_Error
¢ ChA_DnveReq_Activate_Brake
@ ChA Safeinput 1

ChA_Safelnputs_Error
ChA_STO_State
ChA_EncoderVoltage_Underrange
ChA_EncoderVoltage_Overrange
ChA_EncoderVoitage_Error
ChA_DriveReq_Activate_Encoder
ChA_EncoderVoltage
ChA_ElectricalAngle
ChA_Current_ g

ChA_Current_id
ChA_DriveReq_Run
ChA_DriveReq_ErrAck

PR oo ooV ® 00 00

3. Select the signal
4. Confirm selection with "OK"

-]
Usage :

_) Unused only
&' Used and unused

Direction
® In
Out

Function block ports
(#] Local group

Other groups
Group ports

[¥] Local group
Other groups

Safe |/Os

/! Local group

|«/| Other groups
Standard |/Os

] Local group

/| Other groups
Logic internal safe 1/Os
(] Local group

| Other groups

| i intermal crandard 1/Ne

[Tox ] conce

Go through steps 1-3 for parameters Front_Input1 and Front_Input2. Target systems according to the table.

5. Click "Save all" in the menu bar

Next, link the PRIFB_ACCELERATIONMAX parameter.

SafeMotion Wizard Version: 1.0.0
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4 ) SafeMotionWizard
4 @ SafeMotionWizard Project
- References
"% Target System
GVis

Bl ChB.

4 .0 User FBs

W UserFB1ufb
od ChA_ChB_Connection_input
od ChA _SLS 1
od ChA SLP 1
od ChA_STO_SS1_ErorHandling
od ChB_STO_SS1_ErrorHandling
od ChA_ChB_Comnection_ Output
o ChA_MY SLA
P g Alias Devices

B ChA_MY_SLAsal
B SafeMotionWizard Instance

6. To do this, open the file "ChA.sgvl" in the GVLs folder to display the variable list for this channel

7. Go through steps 1-3 for the PRIFB_ ACCELERATIONMAX parameter. Target system according to the
table.

A Y Vv U U O ©

The following links result:

Parameter Signal

Front_Input2 ChA_Safelnput_2

Front_Input2 ChA_Safelnput_1
PRIFB_ACCELERATIONMAX ChA_PriFb_Acceleration_Maximum

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

Now all inputs and outputs of the SLA functionality are linked.

26 Version: 1.0.0 SafeMotion Wizard
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2.6.3 Link ErrorAck and RunStop

As the last step of the linking the ErrorAck and RunStop inputs of the new TwinSAFE group must be
forwarded accordingly. To do this, proceed as follows:

4 @ SafeMotionWizard
4 @ SafeMotionWizard Project
- References
"'2 Target System
P o GVis
o User FBs
Ll UserfB1.ufb
od ChA_ChB_Connection_input
o ChA SLS.T
o« ChA_SLP1
od ChA_STO_SS1_ErrorHandling
od ChB_STO_SS1_ErrorHandling
«d ChA_ChB_Connection_Output
o ChA_MY _SLA
b Alias Devices

.

AV vV U O U VO

| SafeMotion
1. Open the "ChA_MY_SLA.sal" file

In the "Variable Mapping" tab, link the variables.

2. Go through steps 1-3 of the chapter Link inputs [P_25] for the parameters GroupPort_RunStop and
GroupPort_ErrAck

The following links result:

Parameter Signal
GroupPort_RunStop ChA_DriveReq_Run
GroupPort_ErrAck ChA_DriveReq_ErrAck

SafeMotion Wizard Version: 1.0.0 27
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2.6.4

Delete Alias Devices

4 i) SafeMotionWizard
4 D SafeMotionWizard Project

[ B A A

| SafeMotionWizar New Solution Exp
A l_[; M\’_SAFEM‘OTION x, c{ﬂ Ctﬂ & x
£ MY_SAFEMOTION
- References X Df'ﬂe =
"% Target System e
ol GVLs M Properties Alt+Enter
2% lieer FRe x

b

4

1. Select the Alias Devices in the "Alias Devices" folder of the new TwinSAFE group

i References
'! Target System
o GVLs

Bl ChAsgvi

k) ChB.sgvt
o User FBs

Il UserfB1.ufb
«d ChA_ChB_Connection_lnput
o« ChA_SLS 1
o4 ChA SLP 1
o ChA_STO_SS1_ErrorHandling
o« ChB_STO_SS1_ErrorHandling
o« ChA_ChB_Connection_Output
& ChA_MY _SLA

F Alias Devices

By Cha My € Open

2. Right-click to open the context menu
3. Click "Delete”

TcXaeShell

The selected items will be deleted permanently.

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

]-}0!: Abbrechen

28
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4 i) SAFEMOTION CONTROL
4 @ SAFEMOTION CONTROL Project
il References
"2 Target System
b GVLs
e User FBs
4 .3 Safety_Demo_Group

4 i Alias Devices

B Connection to Drive Fr
B ErorAcknowledgemer ¢®
B MAINAX_Erm_ACK_Ch
B MAINAX_Err_ACK_ChE
B maNAXSS1_1.cMD, B
B MAINAX_SS11.CMD,| X

Goto Alias Dewice

Open

Scope to This

New Solution Explorer View
Cut

Cirl+X

Dele-R

Del

B Runsas Iﬁ
88 Term 2 (EL1918) - Mod—

B safety_Demo_Group.sal
[@8] SAFEMOTION CONTROL Instance

Rename

Properties

Alt«Enter

6. In the Safe Motion project, select the Alias Device that is linked to the EL6910

7. Right-click to open the context menu
8. Click on "Delete”

TcXaeShell

I permanently.

9. Confirm the window with "OK”

I\O(
o

Connection to Drive Front (AXB206-0210-0104).sds’ will be deleted

The EL6910 now communicates only with your new SafeMotion Wizard project and no longer with your old

DIY Safe Motion project.

The implementation of your new SafeMotion Wizard project is now complete.

B-; sl & @)

= —

. =| Venty Complete Safety Project I

10. Click the function "Verify Complete Safety Project” in the menu bar to verify the SafeMotion Wizard

project

SafeMotion Wizard

Version: 1.0.0
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2.7 Download safety projects

Vil ©

= .
- . CRC: Ma .t'..-i'. L-'_"-'-III 0ad I;J"_".! .'1'__'_':_-'. S '

inl | &

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

| 3

Multi-Download B
Steps Select Valid Project(s)
Satect ject(s) Download Project Name Physical Device CRCs Target System Backup/®R
MY_SAFEMOTION Drive Front (AX8206-0210-0104) [} 0x0718 | 0x0718 | 0x0718 | 0x07T18  AXBO1x v
| SAFEMOTION CONTROL  Term 3 (EL6910 B 0:838A | 0xB38A | OxB38A | OxB3BA ELE910 v
v SafeMotionWizard Drive Front (AX8206-0210-0104) ] 00718 | 0x--— |0x7488 | Ox7488  AXBO1x v

y [=n] (o

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

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

30 Version: 1.0.0 SafeMotion Wizard
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Multi-Download n‘

Steps General Download Settings

Compiete Download

General Download Settings Download 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: LLL L LI L)

Please verify the Senal Number of each project:

Verified Project Name Physical Device Sernial Number Target System Backup/Restore masters Backup/Restor
v SAFEMOTION CONTROL Term 3 (ELE310) 99999 EL6I10 b -
v SafeMotionWizard Drive Front (AXB206-0210-0104) 2287874 AXEIx b -

S| e

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

5. Select the safety projects you want to download

6. Confirm the selection with “Next”

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
Progect Name Physical Device Download Result Target Sy E

wrlet i

it s SAFEMOTION CONTROL  Term 3 (EL6910) <9 ELE910
ping | V]

SafeMotionWizard Drive Front (AX8206-0210-0104) | Safe 9 AXBI1x
Mapping Dat : 9

m,mmmmwaImmmmmmWMthmu
o
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”

SafeMotion Wizard Version: 1.0.0 31
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Multi-Download ﬂl
Steps Activation
|
Login Credentials
Usermame: A ator

Activation

Activate Project Name Physical Device Target System Backup/Restore masters Backup/Restore slaves

SAFEMOTION CONTROL Term 3 (EL&910) ELE910 v v Penoendhe
SateMotionWizard Drive Front (AXB8206-0210-0104) AXE91x » pendencie -
e
The "Activation" window opens, in which you activate the safety projects.
10. Enter the default password
11. Check if the right safety projects are selected
12. Confirm the selection with “Next”
Multi-Download ﬂ
Steps Multi-Download Result

Activated Downloaded Project Name Physical Device Target System Backup/Restore Settings Backup/Restore n

Q9 O SAFEMOTION CONTROL Term 3 (EL6310) meso @ ~

Q9 O SafeMotionWizard Drive Front (AXB206-0210-0104) Axestx *) 0 Depende

-

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

The first commissioning of the desired functionality on your Safe Motion component is now complete.

32
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2.8 Remove DIY Safe Motion project

The next step is to remove your DIY Safe Motion project.

To do this, proceed as follows:

4 @ SafeMotionWizard
b & SafeMotionWizard Project

U Add New item... Ins

Save MY_SAFEMOTION As.
@ Save MY_SAFEMOTION as Archive..
J Send MY_SAFEMOTION by E-Mail..
W Compare MY_SAFEMOTION with Target.
. ANA Update MY_SAFEMOTION from Target
@ vo I independent Project File

] w—gl

A -

@ Disable

1. Right-click on DIY-Safe-Motion project
2. Click "Remove"

TcXaeShell X |

Choose Remove to remove MY _SAFEMOTION' and all its contents from TwinCAT Demo Project’.

Choose Delete to permanently delete MY_SAFEMOTION' and all its contents.

lanmEgD:IeuC.ui

4. Click "Save all" in the menu bar to save the removal of the project

3. Confirm window with "Remove”

You have now completed the conversion. In the next chapter you will activate the configuration.

SafeMotion Wizard Version: 1.0.0
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29 Activate configuration

Since the process images of the Safe Motion component and the EL6910 have been changed, it is
necessary to reactivate the configuration. To do this, proceed as follows:

@ 4 |

AT,

aded) ~ = [ig<|BH

1 RS

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

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

[+] Autostart PLC Boot Project(s)

OK

Cancel

N

2. Confirm the "Activate Configuration" window with “OK

TeXaeShell

t?OK

o Restart TwinCAT System in Run Mode

X

Abbrechen

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

34
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210 Check application
In the following, you will check the signals and links of your application.
2101 Check signals
4 @ SafeMotionWizard
4 @ SafeMotionWizard Project
- References
" Tar
¢ larget System
» o GVis
4 . User FBs
Ll UserfB1.ufb
P o ChA_ChB_Connection_input
b ol ChA SLS_1
P o ChA SLP1
P o ChA_STO_SS1_ErrorHandling
P ol ChB_STO_SS1_ErrorHandling
P od ChA_ChB_Connection_ Output
4 o0 ChA_MY SLA
b Alias Devices
8 SafeMotion
1. Open the sal file of your SLA functionality
AR W _F no ¢ ms2o
Show Online Data
2. Click on "Show Online Data" in the menu bar to activate the online view
SafeMotion Wizard Version: 1.0.0 35
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Here you can see that all signals arrive correctly.

2.10.2 Check links

4 ™9 Device 1 (EtherCAT)
*® image

*® image-2

*® image-Info

& SyncUnits

i Inputs

W Outputs

@ InfoData

[ Term 1 (EX1200)

b ™ Term 2 (EL1918)

A v v v 9w

P TaC ioninputs
b W ConnectionOutputs
b W StandardOutputs
P T35 FSLOGIC Inputs
W FSLOGIC Outputs
b W WeState
b W InfoData
4 "3 Term 4 (EX1122)
b W InfoData
P § Term 5 (AX8620-0000-0103)

1. Open the EL6910 in I/O configuration

36 Version: 1.0.0
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Name

¥ Message 4 TiPDO X
F Message 59 TuP. X
¥ Safe Logic State

* Cycle Counter

* WeState

* InputToggle

* State

* AdsAddr

W Message 4 RPDO X
% Message 59 ReP. X
- Standard InVar 1 X
=e._,4_.4<,"_.« v

Online

36 00 BF BF 04 00

3603 11 B2 BE 03 00 CF 92 03 00
1

77

0

0

]

5.53.213.21821:1002

36 50 14 68 90 04 00

36 8100 00 0F 8100 07 8A 03 00
1

Type
Satety FSOE.
FSOE_11
USINT
USINT

BIm

BIT

UINT
AMSADDR
FSOE_7
FSOE_11
BIT

[Tis

Size

110
1.0
10
LIA]
(8]
20
a0
10
1.0
LIA]

»Addre.
15110
15770
15880
1589.0
30580
3060.0
30940
3096.0
15710
15780
1589.0

2 E60 1

In/Out
Input

Input
Ingut
Input
Input

Input

Output
Output
Output

fa

User ID  Linked to
MAINFROM_ELE910, FSOE
Message_1 . FSoE Slave

FSOE . FSof Inputs . Mod..
Message_1 . FSoE Slave
MAIN.TS_Run . PlcTask O.

BEAINITE Eoefob M-Tack

"0 0000000000

Here you can see that the connection between the EL6910 project and the SafeMotion Wizard project with
your Safe Motion component works as configured.

2. Click in the menu bar on "Save all”

SafeMotion Wizard

Version: 1.0.0
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211 Changing the order of the TwinSAFE groups

The TwinSAFE groups are displayed in the order in which they are executed. The SafeMotion Wizard
generates the TwinSAFE groups accordingly.

Since the SLA functionality was not generated via the SafeMotion Wizard, this function is listed last and not
with the other SLS and SLP safety functions.

You change the order of the TWinSAFE groups as follows:

4 ) SateMotionWizard

-_

4 Refere Scope to This
"f Target ® New Solution Explorer View
P GVLs Build Dependencies ’
P o UserF
P Ll ChAC done ’
P L3 ChAS i Manage NuGet Packages..
b o ChAS Sort TwinSAFE Groups ’
P ol (AT ¢ it TwinSAFE Group Order
P ol ChB_S
b L ChAC Check 'i!??c Addresses
b 4 (h.Ajk Generate Documentation
L! SafeMotk Export Project (as xml file)
4 & SAFEMOTION Export Project (as bin file)
b SAFEMOT
B! SAFEMOT X Remove Del
H Cee ¢® Open Folder in File Explorer
. ANALYTICS ﬁ Properties Alt+Enter
& o

1. Right-click on the SafeMotion Wizard project
2. Click on "Edit TwinSAFE Group Order"

Edit TwinSAFE Group Order u
TwinSAFE Group Current Value New Value
ChA_ChB_Connection_input 0 0
ChA_SLS_1 1 1
ChA_SLP_1 2 2
ChA_STO_SS1_ErrorHandling 3 3
Cne_sm_ssm!&immrm-ng 4 4
ChA_ChB_Connection_Output 5 5
| conamr sia : 6 |

In the "Edit TwWinSAFE Group Order" window you can see a comparison of the current order values of the
TwinSAFE groups with the new order values.

38 Version: 1.0.0 SafeMotion Wizard



BEGKHOFF Demonstration

Edit TwinSAFE Group Order ul
TwinSAFE Group Current Value New Value
ChA_ChB_Connection_input 0 0
ChA_SLS 1 1 1
ChA_SLP_1 2 2
| enamv sia 6 3 |
ChA_STO_S51_ErrerHandling 3 4
ChB_STO_551_ErrorHandling 4 5
ChA_ChB_Connection_Output 5 6
o e

3. Click on the SLA functionality and drag it to the position after SLP with the mouse button held down
4. Confirm the selection with "OK”

The SLA functionality is now executed after the SLP functionality and is arranged accordingly.

Now the SafeMotion Wizard project corresponds to a project completely generated by the SafeMotion
Wizard with the functionality within "Connection_Input" and "ErrorHandling".

SafeMotion Wizard Version: 1.0.0 39
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3 Recommendations in case of deviating
procedure
3.1 The custom functionality is distributed

...over several networks
» Generate a User FB from a network.
» Add the remaining functionality via cut & paste.

...over several groups
* Generate a User FB from a network.
» Add the remaining functionality via cut & paste.

3.2 Different Alias Devices are used

...than an AX8000
» Transfer the Alias Devices manually.

3.3 The functionality is realized in a complete TwWinSAFE
group

* Use the User FB procedure as described in this tutorial.

In the current TwinCAT version TwinSAFE groups cannot be copied completely.

40 Version: 1.0.0 SafeMotion Wizard






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
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