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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 12 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 extending a SafeMotion Wizard project with an additional functionality for one axis.

1.1 Issue statuses
Issue Comment

1.0.0 * First released version
0.0.1 e 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

* a TwinCAT 3 project with standard PLC exists,
« an EL6910 project exists.

SafeMotion Wizard Version: 1.0.0 5



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 functionality:

» Realization of an identical project for all axes with additional function on one axis using the SafeMotion

Wizard.

6 Version: 1.0.0
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Demonstration

2 Demonstration

2.1 Create Safe Motion project

Starting point of the tutorial is an existing TwinCAT3 project with an existing 1/0 configuration and the
corresponding Safe Motion entries.

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

b MotionControl

1. Select project

TwinSAFE | PLC Team Scope Tools
| o/ Verify Safety Project

W0 Verifv Comnlete Safetv Proiect
2. Select “TWinSAFE” tab

‘ [@ Safety Library Repository
Wizards 4

Start SafeMotion Wizard...
Start FW Update Wizard...

3. Select “Start SafeMotion Wizard...” via the wizard field

SafeMotion Wizard

]
Steps Select Project Targets
Select Project Targets Target Type: | AX801x v [] Show Hidden Devices
4 AX8000 Customizing Demo
4 Avai

v1Drive Front {AX8206-0210-0104) THD*Device 1 (EtherCAT)Torm 1 [EKI1200) " Term
[VIDrive Rear (AX8206-0210-0104) TD"C 1 (EtherCAT)T 2
I For an untargeted SafeMotion project

I Next ] | Cancel |

The “Select Project Targets” window opens and shows you an overview of all existing and virtual axes.
4. Select Safe-Motion components
5. Confirm selection with “Next”

SafeMotion Wizard Version: 1.0.0
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SafeMotion Wizard B

Steps Select Motors

Select the attached motor per channsk
AX8000 Customizing Demo

Select Motors @ Drive Front (AX8206-0210-0104)
) ] E ChAY | AMBwoor-socHx-ooo (OCT 24Bit Muloium) >
- ChBj | AMB8sxoux-socHx-x00c (OCT 248Bit Multitum)  ~

(%) Drive Rear (AX8206-0210-0104)
| AMBooc-1rGx-xo00¢ (OCT 24Bit Singletum) >

chBf| AMBiooc-xxGx-oon (OCT 24Bit Singleturn) ~

[ Bk || Neax | [ Concel

In the “Select Motors” window, you configure the feedback for the individual axes.

6. Select “AM8xxx-xxHx-xxx (OCT 24Bit Multiturn)” for both channels of the Drive Front
7. Select “AM8xxx-xxGx-xxx (OCT 24Bit Singleturn)” for both channels of the Drive Rear
8. Confirm selection with “Next”

SafeMotion Wizard n
Steps Select Safety Function
| — 5
Z 3
5w - &
| 2 88
Select Safety Functi Bl e — M om - o o g
o 8083358292953:23¢28
OOOOOOOO0O00O00 s
AX8000 Customizing Demo
(%) Drive Front (AX8206-0210-0104)
Dca MODOODOOOODOOOOOO0OOME
Oce MOOOOOOOOOOOOO0OO™
(=) Drive Rear (AX8206-0210-0104)
Owa MODOOOOOOOOO v &
Oae MOOOOOOOOOO vl ¥
| Back |I Next I | Cancel

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

9. Do not select any additional safety functions, as the default settings are sufficient here

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

8 Version: 1.0.0
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10. Confirm selection with “Next”

SafelMotion Wizard n
Steps Configure TwinSAFE Projects
The following projects will be created:
AX8000 Customizing Demo
Project Name; | SafeMotionDemcl SAFETY *A¥B000 Custamizing Dema
Safety Functions: ® Cha: 1 selected | ChB: 1 selected
Contigure TwinSAFE Rrojects Devices: Drive Front (AX8206-0210-0104)TIID Device 1 (Ether
Drive Rear (AX8206-0210-0104) TID" Device 1 (Etf

[ [ N ] [ e |

The “Configure TwinSAFE Projects” window opens. Here you have the option of renaming your safety
project, which is generated for your safe motion component.

You also get an overview of the safety settings that have been made.

11.Rename project as desired

12. Check settings

13. Confirm selection with “Next”

SafeMotion Wizard n
Steps Assignment of master target logics

The following master logic devices 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.

/AX8000 Customizing Demo

Master Logic Device:  Term 3 (EL6910)“SAFETY
Devices: I - I |

Assignment of master target logi

Master Project Name: | MotionControl “ZAFE

Backup & Restore All
2/2 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.

14. Click the button “ ... “

m Assign devices to master target Term 3 (EL6910)

- O X
@ SafeMotionDemo
[¥IDrive Front (AX8206-0210-0104)TIID" Davice 1 (EtherCAT) A Term 1 (EK1200) Term

r erm 4 (]
[¥IDrive Rear (AX8206-0210-0104) TIID"Device 1 (EtherCAT)*Term 1 (EK1200)% Term 4 (Ek

2
Select all

Cancel QK

15. Select safe motion components that you want to connect to the EL6910 project
16. Confirm selection with “OK”

SafeMotion Wizard
Steps Assignment of master target logics
The following master logic devices 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.
|AX8000 Customizing Demo
Master Logic Device: Term 3 (EL6910)" SAFETY * AXBO00 Customizing Demo
Devices: : Backup & )
| P
Assignment of master target logi Restore Topeck Name
O SafeMotionDemo  Drive Front (AX8206-0210-0104) TIIDADevice|
O

|
SafeMotionDemo  Drive Rear (AX8206-0210-0104)  TIID* Device|
Master Project Name:  MotionControl * A

nizing Deme

[1 Backup & Restore All
0/2 Devices are not assigned to a master project.

Back || Next I | Cancel

17. Confirm window with “Next”

10

Version: 1.0.0

SafeMotion Wizard



BEGKHOFF Demonstration

SafeMotion Wizard n

Steps Safe Address Selection

Set the safe addresses of all involved logic devices:

\AX8000 Customizing Demo

Drive Front tAX&EOﬁ-I]NG-U‘IMI -| 3i+|] [] Define FSoE connection address in project
Drive Rear (AX8206-0210-0104) -‘ 59 [ ] Define FSoE connection address in project
Term 3 (EL6910) Tie

Safe Address Selection

[ Bk || Fnish | | Concel |

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.

18. Close window with “Finish”
The SafeMotion Wizard configures the project.

Microsoft Visual Studio X

@ SafeMotion project(s) successfully created:
b
- SafeMotionDemo

@ Master project(s) successfully created or updated:

- MotionControl

19. Close window with “OK”

SafeMotion Wizard Version: 1.0.0 1
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2.2 Configure functionality

2.21 Create TWinSAFE group
4 %3 SafeMotion

Demo
- ™

Scope to This

[+3] Re New Solution Explorer View

pE
i Build Dependencies 4
b L GV ;
G Uss] Add * | 0 New ltem... Ins
b 3 Ch/ M Manage NuGet Packages... ‘ Reference...
b d Ch .
b f_: Ch Sort TwinSAFE Groups 4 | Il Global Variable List...
G - -
b C3 Ch Edit TwinSAFE Group Order il UserFB...
_ | SafeM Check Safe Addresses | ] Multi Setting
4 [é;}]{@otioan Generate Documentation | @ Hash Definitions...
b @5 Matin oo L L (=TI }

1. Right click on the newly created Safe Motion project
2. Select “New Item” via the “Add” field

Add New Item - SafeMotionDemo 7 X
4 Installed Sort by I"DEfauﬂ 'ul i Search {Ctri+E) P
G .
S HL TwinSafeGroup Preconfigured ErrAck Group Typer Group
Creates a new group with preconfigured
- ErrorAcknowledgement Alias Devicein a
T I
AL winsafeGroup Preconfigured Inputs Group ToinSafe project.

Mame: JEnable Cha | |

Add Cancel

3. Select “TwinSAFEGroup Preconfigured ErrAck”
4. Rename TwinSAFE group
5. Confirm selection with “Add”

12 Version: 1.0.0 SafeMotion Wizard
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4 27 Enable_ChA
4 (47 Alias Devices

Enable Goto Link Variable
SafeMotionDj

Take Name Over from linked Variable

| MotionControl =
Open

|&] MotionContro g

(gl References Scope to This

#8 Target Syst New Solution Explorer View

l GVLs | ¢ o Ctrl+X

4 User FBs
4 3 TwinSafeG{ 2X_ Delete =

b [d Alias D¢ Rename

. |
Tmeai| M Properties Alt+Enter
Matinn( antroe. —
6. Right click on file “ErrorAcknowledgement.sds”
7. Click on “Delete”
TcXaeShell X
| ‘ErrorAcknowledgement.sds’ will be deleted permanently.

oK

‘ Cancel

8. Close window with “OK” to confirm deletion

SafeMotion Wizard

Version: 1.0.0
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2.2.2

|43 SafeMotionDemo
4 @ SafeMotionDemo Project

li] Multi Setting.sms

[(=] References

#H Target System

b 3 GVLs
(sl User FBs
4 ChA_ChB_Connection_Input
.4 ChA_STO_SS1_ErrorHandling
4 ChB_STO_SS1_ErrorHandling
A ChA_ChB_Connection_Output
lz7 Enable_ChA
1 Alias Devices
5|

ih| SafeMotionDemo Instance

Configure TwWinSAFE group

A Y VTP

1. Open sal file of the new TwinSAFE group

[ g

Variables | Group Ports | Replacement Values | Max Start Deviation

-

||  Group
i Variable )

Scope  Assignment

Local U

2. Open tab “Variable Mapping”
3. Click on “ ... “ at parameter “GroupPort_ErrAck”

|| GroupPort Esick

Map Local Variable: GroupPort_ErrAck to ...

Search: |

4 SafeMotionDemo
4 G| ChA_ChB_Connection_Input
4 Alias Devices

I* ERR_ACK FSoE Connection

I RUN FSoE Connection

I SAFEMOTION FSoE Connection

4 Target System

4 Channel 1

ChA_STO_Error (Type: BOOL, Size: 1 Bit)
ChA_Brake_Error (Type: BOOL, Size: 1 Bit)
ChA_DriveReq_Activate_Brake (Type: BOOL, Size: 1 Bit)
ChA_Safelnput_1 (Type: BOOL, Size: 1 Bit)
ChA_Safelnput_2 (Type: BOOL, Size: 1 Bit)
ChA_Safelnputs_Error (Type: BOOL, Size: 1 Bit)
ChA_STO_State (Type: BOOL, Size: 1 Bit)
ChA_EncoderVoltage_Underrange (Type: BOOL, Size: 1 Bit)
ChA_EncoderVoltage_Overrange (Type: BOOL, Size: 1 Bit)
ChA_EncoderVoltage_Error (Type: BOOL, Size: 1 Bit)
ChA_DrweReq_Actwate Encoder iType BOOL Size: 1 Bit)

r: b_Error (Type: BOOL Size: 1 Bi tJ
ChA PriFb_Encoder_Ready (Type: BOOL, Size: 1 Bit)
ChA_PriFb_Position_Valid (Type: BOOL, Size: 1 Bit)
ChA_PriFb_SDI_p (Type: BOOL, Size: 1 Bit)

ChA PrlFb SDI_n (TY]JE BOOL Size: 1 B:U

»ooooo%%o%ooo%ooo%%

>

Selected Items Count: 1

4. Select “ChA_DriveReq_ErrAck”
5. Confirm selection with “OK”

Usages

L_Jl TwinSafeGroup1.Emr Ack

Search all levels

Usage
) Unused only
® Used and unused

Direction
® |n
Qut

Show Variable Types
Matching Type
Matching Size
Function block ports
Local group
|| Other groups
Group ports
[¥] Local group

| Other groups
Safe 1/Os
[v] Local group
Other groups
Standard I/Os
Local group
Other groups
Logic internal safe I/Os
Local group

Lo |

Cancel

14 Version: 1.0.0
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! Toolbox
|| Search Toolbox

b Comments

p Connections

4 FunctionBlocks (boolean)
Pointer

safeAnd
safeConnShutdown
safeDecouple
safeEdm

safeEstop

safeMon

safeMuting

6. Open toolbox
7. Add a safeMon module to the network

Enable_ChA.sal* + X!I
—] [md]

8. Rename network as desired

o (e
a |

ChA_Inputl
ChA_Input2

100

9. Rename safeMon block as desired
10. Add the following variables to the inputs and output:

variabe

MonIn1 ChA_Input1
MonlIn2 ChA_Input2
MonOut ChA.Enable
SafeMotion Wizard Version: 1.0.0
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223 Link inputs

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

screenshots.

[Variable Mapping = * |

Vanables | Group Ports | Replacement Values } Max Start Deviation

o4 == | | | Group

Vanable - Scope  Assignment

° =

ChA_lnputl

ChA_Input2 Local [
1. Click the button “ ... “ at the desired variable

Map Local Variable: ChA_Inputl to ...

Search:

Usages

| |[Enable_ChA Enable ENABLE_ChA Monini
||[Enable_ChA Enable ENABLE_ChA Monin2

Search all levels

4 SafeMotionDemo
4 G| ChA_ChB_Connection_Input
4 Alias Devices

I ERR_ACK FSoE Connection

I RUN FSoE Connection

I SAFEMOTION FSoF Connection

4 Target System
4 Channel 1

Usage A
O Unused only
(® Used and unused

Direction
& In
Qut

Show Variable Types

ChA_STO_Error (Type: BOOL, Size: 1 Bit) [¥/] Matching Type
ChA_Brake_Error (Type: BOOL, Size: 1 Bit) Matching Size
hA DriveRea Activate Brake (Type: BOOL Size: 1 Bit) Function block ports
ChA_Safelnput_2 (Type: BOOL, Size: 1 Bit) E‘;;a:rgr:’o“ups
ChA _Safelnputs_Error (Type: BOOL, Size: 1 Bit) = St
ChA_STO_ State (Type: BOOL, Size: 1 Bit) Group ports
ChA_EncoderVoltage_Underrange (Type: BOOL Size: 1 Bit) Local group
ChA_EncoderVoltage_Overrange (Type: BOOL, Size: 1 Bit) || Other groups
ChA_EncoderVoltage_Error (Type: BOOL, Size: 1 Bit) Safe 1/Os

e e =
= = ype: Seer] B Other groups
ChA_DriveReq_ErrAck (Type: BOOL, Size: 1 Bit)

ChA_PriFb_Error (Type: BOOL, Size: 1 Bit) Standard I/Os
ChA_PriFb_Encoder_Ready (Type: BOOL, Size: 1 Bit) Local group
ChA_PriFb_Position_Valid (Type: BOOL, Size: 1 Bit) E/J Other groups
g::'ﬁri:;'ggi'p ('(Tl'ype: Eggt‘ ?ZE" :: g]? Logic internal safe |/Os
_PriFb_sD_n ype: , olze: it .

Ci Al R i = v Local group W

Selected ltems Count: 1 I oK I| Cancel

2. Select the signal for your Safe Motion component
3. Confirm selection with “OK”

o000 oD oD oo oD oo o®

The following links result for the variables:

Variable Signal
ChA_Input1 ChA_Safelnput_1
ChA_Input2 ChA_Safelnput_2

Project Build Debug TwinCA
- | a9

led) -~ ; Save All (Ctrl+Shift+S) |

4. Click on “Save all” in the menu bar to save the settings

16 Version: 1.0.0 SafeMotion Wizard



BEGKHOFF Demonstration

224 Changing the order of the TwinSAFE groups
4 ifé}m SafeMotionDemo
Scope to This
New Solution Explorer View
! Build Dependencies »
Add 4

B Manage NuGet Packages...

Sort TwinSAFE Groups 4
Edit TwinSAFE Group Order
Check Safe Addresses

Generate Documentation

iy x>

Export Project (as xml file)
Export Project (as bin file)

4 &
b | X Remove Del
E & o Open Folder in File Explorer
s
A > Properties Alt+Enter

1. Right click on Safe Motion project
2. Click on “Edit TwinSAFE Group Order”

Edit TwinSAFE Group Order n
TwinSAFE Group Current Value  New Value
ChA_ChB_Connection_Input 0 0
ChA_STO_SS1_ErrorHandling 1 1
ChB_STO_SS1_ErrorHandling 2 2
ChA_ChB_Connection_Output 3 3
Enable_ChA 4 4 |

| OK ] ‘ Cancel

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

Change the order of the TwinSAFE groups as follows:
3. Click the TwinSAFE group “Enable_ChA”

SafeMotion Wizard Version: 1.0.0 17
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Edit TwinSAFE Group Order ﬂ
TwinSAFE Group Current Value ~ New Value 1
ChA_ChB_Connection_Input 0 0
| Enable_ChA 4 1|
ChA_STO_SS1_ErrorHandling 1 2
ChB_STO_SS1_ErrorHandling 2 3
ChA_ChB_Connection_Output 3 4

I OK I I Cancel

4. Drag with pressed mouse button to the position above “ChA_STO_SS1_ErrorHandling” to correspond to
the Safe Motion project

5. Confirm selection with “OK”

18 Version: 1.0.0 SafeMotion Wizard
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2.2.5 Link output

4 SafeMotionDemo
4 SafeMotionDemo Project
[ Multi Setting.sms
3] References
8 Target System
b 4 GVLs
bl User FBs
> A ChA_ChB_Connection_Input
b L4 Enable_ChA
4 o7 ChA_STO_SS1_ErrorHandling
1 Alias Devices

i ChA_STO_SS1_ErrorHandling.sal
b A ChB_STO_SS1_ErrorHandling

b A ChA_ChB_Connection_Output
[88] SafeMotionDemo Instance

1. Open file “ChA_STO_SS1_ErrorHandling.sal”

ChA.STO_CMD

ChA.Enable]

2. Add variable “ChA.Enable” at FB3 at input MonIn3

SafeMotion Wizard Version: 1.0.0
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2.3 Configure discrepancy

Proceed as follows to permanently deactivate the TwinSAFE group:

4 |@| SafeMotionDemo

SafeMotionDemo Project
li] Multi Setting.sms
[(=] References
#H Target System
b 3 GVLs
(sl User FBs
4 ChA_ChB_Connection_Input
.4 ChA_STO_SS1_ErrorHandling
4 ChB_STO_SS1_ErrorHandling
A ChA_ChB_Connection_Output
lz7 Enable_ChA
1 Alias Devices
Enable_ChA sal
SafeMotionDemo Instance

A Y VTP

1. Open file “Enable_ChA.sal”
2. Open “Properties”

Properties v 1 X
Network1 Network -

[E=]Eu]

B Customization Settings
Passivation Allowed False

Permanent Deactivation Allowed L& 'vl

Temporary Deactivation Allowed False
Timeout Passivation Allowed (ms) 10000

3. Select “True” in the drop-down menu of “Permanent Deactivation Allowed”, so that the TwinSAFE group
can be permanently deactivated

Next, configure an appropriate substitute value for the enable signal.

20 Version: 1.0.0 SafeMotion Wizard
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o (e

o]

4. Click on enable output

; Properties v X
MonOut Out Port -

Replacement Value E

B Documentation
Comment
B Failsafe Settings
Custom Failsafe Value False
B Parameter Settings
Assigned Variable Name ChA.Enable
DataType BOOL
Port Name MonOut

5. Select “True” in the drop-down menu of “Replacement Value”
6. Click “Save all” in the menu bar to save the settings

When the group is deactivated, this enable signal is “True” so that the rest of the safety functionality

continues to work.

SafeMotion Wizard Version: 1.0.0

21
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24 Link ErrorAck signal

4 || SafeMotionDemo
4 |@) safeMotionDemo Project
i) Multi Setting.sms
[«3] References
"'; Target System
b (d GVLs
(. UserFBs
4 [z ChA_ChB_Connection_Input
4 |47 Alias Devices
il ERR_ACK FSoE Connection.sds
#lil RUN FSoE Connection.sds
[li} SAFEMOTION FSoE Connection.sds
JEE Target System.sds
ChA_ChB_Connection_Input.sal
4 Enable_ChA
4 ChA_STO_SS1_ErrorHandling
{2 ChB_STO_SS1_ErrorHandling
b A ChA_ChB_Connection_Output
SafeMotionDemo Instance

v v v

1. Open file “ERR_ACK FSoE Connection.sds”

. Linking IPrnoess Image |

Linking Mode: | Manual

|Full Name: ‘TIID"Device 1 (EtherCAT) " Term 1 (EK1200)"Term 4 (EK1 122)“Pc!

Linkedto: |

‘Name: ‘__Standard InVar 3

2. Click the link icon in the linking tab

22 Version: 1.0.0
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7 Attach Variable Standard In Var 3 (Output) X
Seaich M Show Variables
: . [ Only Unused
6-% CamCoupingState(0] A | [JExclude disabled
@i CamCouplingState{1] .
-8 CamCoupingStatelZ] [] Exclude other Devices
G-8 CamCoupingStete(3] [] Exclude same Image
@& CamCouplingState[4] [®] Show Tooltips
@& CamCouplingState[5] [] Sort by Address
% CamCouplingState[6] [[] Show Variable Groups
@8 CamCouplingState[7] [®] Collapse last Level
Show Variable Types
[C] Matching Type
[ Matching Size
: ] Al Types
-l MAIN. h><1 El(AOk Che > DB 3850030 BOOL[1.0] Array Mode
-l MAIN.AX2_EmAck_Cha > (B 385004.0, BOOL [1.0] Offsets
----- B MAIN.AX2 EnAck_ChB > 0B 385005.0, BOOL [1.0) [ IContnucws
-l MAIN.AXT1_SS1_Cha > QB 385006.0, BOOL [1.0] | G
MR MAIN.AX1_SS1_Ch8 > QB 385007.0, BOOL [1.0] o e
----- B MAIN.AX2_SS1_Cha > QB 385008.0,B00L [1.0] (] Show Dialog
""" E- MAIN.&X2 SS1_ChB > (B 385009.0, BOOL [1.0] Variable Name / Comment
----- B~ MAIN.AXT_STO_ChA > QB 385010.0, BOOL [1.0] / [ Hand over
B MAIN.AX1_STO_Ch8 > QB 385011.0, BOOL [1.0] O[] rake v
----- B MAIN.AX2 STO_Ch&a > (B 385012.0,BOOL[1.0]
----- - MAIN.AX2 STO_ChB > QB 385013.0,BO0OL[1.0) G Cancel I 0K I

3. Select “MAIN.TS_ErrAck”
4. Confirm selection with “OK”

SafeMotion Wizard Version: 1.0.0 23
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2.5

4 %} SafeMotionDemo
4 @ SafeMotionDemo Project
m Multi Setting.sms
(=] References
P Target System
b L3 GVLs
[, User FBs

4 [z ChA_ChB_Connection_Input

4 [57 Alias Devices

Link Run signal

| ERR_ACK FSoE Connection.sds
ull RUN FSoE Connection.sds

SAFEMOTION FScoE Connection.sds

@ Target System.sds

ChA_ChB_Connection_Input.sal

o3 Enable_ChA

v v v

A ChA_STO_SS1_ErrorHandling
’;_j ChB_STO_SS1_ErrorHandling

b LA ChA_ChB_Connectien_Output

SafeMoticnDemo Instance

1. Open file “RUN FSoE Connection.sds”

2. Click link icon

B ' Attach Variable Standard In Var 2 (Output)

Search:

Bpoaereran

t PLC Instance
57 MAIN.TS Run >

-y MAIN.AX1_SS1_Ch4
- MR MAIN.AX1_SS1_ChB
----- B> MAIN.AX2_SS1_ChA
- B MAIN.AX2_SS1_ChB
- MAIN.AX1_STO_ChA
----- & MAIN.AX1_STO_ChB
- Hr MAIN.AX2_STO_ChA
- MAIN.AX2_STO_ChB

NG W g N TNESNEI

CamCouplingState[0]
CamCouplingState[1]
+ CamCouplingState[2]
- CamCouplingState[3]
CamCouplingState[4]
CamCouplingState[5]
CamCouplingState[6)
CamCouplingState[7]

f 0B 385000.0, BOOL [1.0]
----- B MAIN.&X1_Emack_Ch& > (B 385002.0, BOOL [1.0]
il MAIN.AX1_EmAck_ChB > QB 3850030, B00L [1.0]
-l MAIN.AX2 ErAck_Cha > (B 385004.0, BOOL [1.0]
----- - MAIN.AX2 Enack_ChB > QB 385005.0, BOOL [1.0]

QB 385006.0, BOOL [1.0]
(B 385007.0, BOOL [1.0]
@B 385008.0, BOOL [1.0]
@B 385009.0, BOOL [1.0]
QB 385010.0, BOOL [1.0]
QB 385011.0, BOOL [1.0]
(B 385012.0, BOOL [1.0]
QB 385013.0, BOOL [1.0]

Show Variables

Only Unused

[(J Exclude disabled

[] Exclude other Devices
[ Exclude same Image
[m] Show Tooltips

[ Sort by Address

[[] Show Variable Groups
[m] Collapse last Level

Show Variable Types
[ Matching Type
[] Matching Size
[l Al Types

Arnay Mode

Offsets

[[] Continuaus
lgnore Gaps

[] Show Dialog

‘fariable Name / Comment
/| Hand over

[14 [ Take over

3. Select “MAIN.TS_Run”
4. Confirm selection with “OK”

Cancel | [ 0K |
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2.6 Link Multisettings

4 |33 SafeMotionDemo
4 |©] SafeMotionDemo Project
Multi Setting.sms
|31 References
#8 Target System
b @ GVLs
;4 UserFBs
.d ChA_ChB_Connection_Input
£ d Enable_ChA
24 ChA_STO_SS1_ErrorHandling
24 ChB_STO_SS1_ErrorHandling
A ChA_ChB_Connection_Output
SafeMotionDemo Instance

v v v v v

1. Open file “Multi Settings.sms”
2. Scroll to Run-FSoE-Connection

Mt Settng.sms" = NN

it L I Y-
Zh#_ChB_Connection_Input ChA_ChB_Connection_Input ChA_ChB_Connection_lnput Cha_ChB_Connection_Ov
SAFEMOTION FSoF Connection RUN FSof Cennection ERR_ACK FSoE Cennection SS1_To_NC_ChA

Natchdog Linked to Linked to Linked to

A0
00

[ TIPCAPLCAPLC Instance*PlcTask Outpute* MAIN.TS Run | [ TIPCAPLCAPLC Instance*PlcTask Outputs"MAIN.TS_ErrAck 1

’ ] J E

4 L4
3. Clickon “ ... *

Ml Setting.sms -~ |
oy | e[t (D & bl

i
nput ChA_ChB_Connection_Input ChA_ChB_Connection_lnput ChA_ChB_Connection_lnput ChA_ChB_Conn
nection SAFEMOTION FSoE Connection RUN FSoE Connection ERR_ACK FSoE Connection S551_To_NC_Ché
Watchdog Linked to Linked to Linked to

100

[ TIPC*PLE*PLC Instance*PlcTask Outputs*MAIN.TS Run || [ TIPCAPLC*PLC Instance®PlcTask Qutputs*MAIN.TS ErrAck ||

100

1
D[ TIPC*PLCAPLC Instance™PlcTask Outputs*"MAIN.TS Run | B[ TIPCAPLCAPLC Instance”PlcTask Outputs* MAIN.TS EmAck | B

4 13
4. Select signals for Run and ErrorAck

5. Confirm selection with “OK”

6. Click “Save all” in menu bar to save the settings
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2.7 Link projects

This chapter describes the linking of the SafeMotion project with the EL6910 Safety project via the EL6910
parameters.

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

Proceed as follows:

4 | #| MotionControl
4 @ MotionControl Project

[« References
P8 Target System
4 GVLs
A User FBs

4 7 TwinSafeGroup1
P [ Alias Devices

E3 TwinSafeGroup1.sal
MotionControl Instance

1. Open the “TwinSafeGroup1.sal” file in your EL6910 project
2. Open the “Variable Mapping” tab
In the following, you must link the individual signals and variables in the "Variable Mapping" tab. The

procedure is identical for all variables and is shown here as an example using the screenshots for one
variable.

Variables roup Ports | Replacement Values } Max Start Deviation
o == | " | Group
Variable : Scope  Assignment Usages

AX1_ErrAck_ChA Local  [][TwinSafeGroup1 EmAck AX1.FBAnd1.AndOut IJ
3. Click the button “ ... “ at the desired variable
Map Local Variable: AX1_ErrAck_ChAto ... n
Search: l Search all levels
4 MotionControl ~ | Usage
4 G| TwinSafeGroup1 ) Unused only
4 Alias Devices (® Used and unused
4 Connection to Drive Front (AX8206-0210-0104) Birection
4 Channel 1 |
@ STO_ChA (Type: BOOL, Size: 1 Bit) ) Cr;ut
@ 551 ChA (Type: BOOL Size: 1 Bit
L] Error_Ack ChA (Type: BOOL, Size: 1 Bit) Show Variable Types
@ STO_ChB (Type: BOOL, Size: 1 Bit) Matching Type
@ SS1._ChB (Type: BOOL, Size: 1 Bit) Matching Size
@ Error_Ack_ChB (Type: BOOL, Size: 1 Bit)

Function block ports

Local group
Other groups

4  Connection to Drive Front (AX8206-0210-0104)_1
4 Channel 1

® STOChA (Type: BOOL, Size: 1 Bit)

% SS1_ChA (Type: BOOL, Size: 1 Bit) Group ports

® Error Ack_ChA (Type: BOOL, Size: 1 Bit) Local group
% STO_ChB (Type: BOOL, Size: 1 Bit) Other groups
% SS1_ChB (Type: BOOL, Size: 1 Bit)

® Error Ack_ ChB (Type: BOOL, Size: 1 Bit) Sufe O

Local group

4  Connection to Drive Rear (AX8206-0210-0104) Other groups

4 Channel 1
@ STO_ChA (Type: BOOL, Size: 1 Bit) Standard |/Os
# SS1.ChA (Type: BOOL, Size: 1 Bit) Local group
2 Error Ack ChA (Type: BOOL, Size: 1 Bit) Other groups

@ STO_ChB (Type: BOOL, Size: 1 Bif)

Logic internal safe I/Os
g SR Popato ke “ [ Locsl group v

Selected Items Count: 1 I OK ]| Cancel I
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4. Select the signal for your safe motion component
5. Confirm selection with “OK”

The following links result for the variables:

® Link

The cells with “/ “ are already filled in and do not have to be linked. The information in the brackets
is used for the assignment to “Connection to Drive Front” and “Connection to Drive Rear”.

Variable Assignment Usages
AX1_ErrAck_ChA / Error_Ack_ChA (Drive Front)
AX1_ErrAck_ChB / Error_Ack_ChB (Drive Front)
AX2_ErrAck_ChA / Error_Ack_ChA (Drive Rear)
AX2_ErrAck_ChB / Error_Ack_ChB (Drive Rear)
ErrAck_Req_AX1_ChA Error_AckReq_ChA (Drive Front) |/
ErrAck_Req_AX1_ChB Error_AckReq_ChB (Drive Front) |/
ErrAck_Req_AX2_ChA Error_AckReq_ChA (Drive Rear) |/
ErrAck_Req_AX2_ChB Error_AckReq_ChB (Drive Rear) |/
SSO_STO_Global / STO_ChA

SS1_ChA

STO_ChB

SS1_ChB

(Drive Front)

STO_ChA

SS1_ChA

STO_ChB

SS1_ChB

(Drive Rear)

6. Click on “Save all” in the menu bar to save the settings

The link is now complete. In the next chapter you will download the safety projects.
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2.8 Download Safety projects

mlti—Downioad Safety Project(s)

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

Multi-Download n
Steps Select Valid Project(s)
Selact Valld Froject(s) Download  Project Name Physical Device CRCs Target System Backup/Re
MationControl Term 3 (EL6910) - 0x0000 | Ox6CE4 | Ox6CE4 | Ox6CE4  ELEDTO ) 0De
SafeMotionDemo  Drive Front (AX8206-0210-0104) . 0x0000 | 0xAD1T9 | 0xAD19 | OxAOT9  AXBO1x v 0De
SafeMotionDemo  (MS._2) Drive Rear (AX8206-0210-0104) [l 0x0000 | 0x0000 | 04019 | 0xA019  AXBD1x ) 0De
I [Next l | Cancel |

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 selection with “Next”
Multi-Download B
Steps General Download Settings
Complete Download

General Download Settings Downlead 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: CLTTIT T

Please verify the Serial Number of each project:

Verified  Project Name Physical Device Serial Number Target System Backup/Restore masters Backup/Restor,

MotionControl Term 3 (EL&910) 99099 EL6910 ~ | 0 Dependencies v 0 Depeng|
SafeMotionDemo  Drive Front (AX8206-0210-0104) 2287874 AXESTx ~ | ) Dependencies ¥ 0 Depen

SafeMotionDemo  (MS_2) Drive Rear (4X8206-0210-0104) 2418982 AX891x ¥ | 0 Dependencies v 0 Depend
] Cancel

[ [[hex ]

4. Enter the username and password in the “General Download Settings” window

Default username: Administrator

Default password: TWinSAFE

5. Select the safety projects that you want to download
6. Confirm selection with “Next”
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Multi-Download n
Steps Final Verification
Praject Name Physical Device Download Result Target Sy E ~
Configured Online Offline Verification
) 3 i Datasets CRC CRC Result
Final Verification MotienControl Term 3 (ELE910) Safe Logic Data | 026125 0x6125 | Q EL6910
Mapping Data 03598 0359 | D
Parameter Data OxEDEA | OxEDEA “]
Configured Online Offfine Verification
Datasets CRC CRC Result
SafeMotionDemo  Drive Front (AX8206-0210-0104) Safe Logic Data 0xB73D | OxB73D | a AXB91x
Mapping Data OxBFE4 OxBFE4 (V)

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

| [Nex | | Cancel

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

Multi-Download [ = |
Steps Activation

Login Credentials

Username: Administrator
o
Activation
Activate  Project Name Physical Device Target System Backup/Restore masters Backup/Restore slaves
MotionControl Term 3 (EL6210) EL6910 ¥ ) 0 Dependencies ) 0 Dependencies
SafeMotionDema  Drive Front (AX8206-0210-0104) AX891x ¥ 0 Dependencies ) 0 Dependencies
SafeMotionDemo  (MS_2) Drive Rear (AX8206-0210-0104) AX891x ¥ 0 Dependencies ¥ 0 Dependencies

| net | [ cancel

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

11. Check if the safety projects are selected

12. Confirm selection with “Next”
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Multi-Download

Steps Multi-Download Result
Activated Downloaded  Project Name Physical Device Target System Backup/Restore Settings Backup/Restore n
Q 9 MotionControl  Term 3 (EL6910) weet0 P ¥) 0 Depender
Q9 O SafeMotionDemo  Drive Front (AX8206-0210-0104) axgox & ¥) 0 Depender
Q 9 SafeMotionDemo  (MS_2) Drive Rear (AX8206-0210-0104) AX891x @@ v) 0 Depender,
Multi-Download Result
I_Edext ]I r Cancel |
13. Close the window “Multi-Download Result” with “Next”
Multi-Download n
Steps Customize Projects
Project Name Physical Device Target System  Customize
MotionContral Term 3 (EL6910) ELE910 F 0/0 customizable groups are customized
SafeMotionDemo  Drive Front (AX8206-0210-0104) AX891x [ 1 0r1 customizable groups are customized

SafeMotionDemo  (MS_2) Drive Rear (AX8206-0210-0104) AX891x m‘; 0/1 customizable groups are customized

Customize Projects

| finish | [ Cancel

If customizing is configured in one of your projects, the additional "Customize Projects" window appears.
Here you get an overview of the projects for which customizing is possible.

In this use case, the additional functionality should be active on the Drive Front and not on the Drive Rear.
Therefore, deactivate the additional functionality in Customizing for the Drive Rear as follows:

14. Click on the wrench icon of the Drive Rear to open customizing

30 Version: 1.0.0 SafeMotion Wizard



BEGKHOFF Demonstration

Customize Safety Project (Drive Rear (AX8206-0210-0104)) “
Steps Customize TwinSAFE Groups

Setonsies IHIOVEE Grauis Deactivate  Deactivate

Temporarily Permanently

>

AFE Group  Activate Passivate

I Next I | Cancel
15. Select “Deactivate Permanently”
16. Confirm selection with “Next”

Customize Safety Project (Drive Rear (AX8206-0210-0104)) “

Steps Info

Transition from state DEACTIVE to state ACTIVE:
If 2 group is activated, the group leaves its last state only after a 0-1

Info ;
seguence at the group input RUN.

I Finish I | Cancel

The “Info” window informs you about the settings made
17. Close window with “Finish”
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Multi-Download

B
Steps Customize Projects

Project Name Physical Device Target System  Customize
MotionControl ~ Term 3 (EL6310) ELE910 F
AX891x
SafeMotionDemo  (MS_2) Drive Rear (AX8206-0210-0104) AX8%1x

0/0 customizable groups are customized
SafeMotionDemo  Drive Front (AX8206-0210-0104) [ % ] 0/1customizable groups are customized

[ & 1 1/ customizable groups are customized

Customize Projects

| Csinish | [ cancel

18. Close “Customize Projects” window with “Finish”

19. Click “Save all” in the menu bar to save the settings

Your safety projects are now downloaded and active.
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2.9 Activate configuration

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

A - IS Fal

aded) ~ = Ii Eil X

Click on “Activate Configuration” in the menu bar

Activate Configuration X
Project: AX8000 Customizing Demo
Target: CX-35D5DA

[“] Autostart PLC Boot Project(s)

ok b Cancel

1. Confirm the “Activate Configuration” window with “OK”
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210 Check signals

In the following, check the configuration as follows:

4 | SafeMotionDemo
4 @| SafeMotionDemo Project
li] Multi Setting.sms
[(=] References
#H Target System
4 GVLs
(sl User FBs
4 ChA_ChB_Connection_Input
.4 ChA_STO_SS1_ErrorHandling
4 ChB_STO_SS1_ErrorHandling
A ChA_ChB_Connection_Output
lz7 Enable_ChA
1 Alias Devices
Enable_ChA sal
SafeMotionDemo Instance

<

A Y VTP

1. Open file “Enable_ChA.sal”

i @ |[6e]

Show Online Data

2. Click in the menu bar “Show Online Data” to enable the online view

| - Enable

| safeMon 1
Al e e m’t}l

5] Restart

ChAinput! ] Manlnl & Errer [o) B
ChAinputz {] Menind |
5] Manin3
Manind

f0] Securel
fG] Secure2

fanQut B Cha Ensble

2]

f5] Eom
f9] Eom2

:
L
2008 <

v < >

You can see for the Drive Rear that the TwWinSAFE group is disabled.

Since a substitute value is configured for the Enable output, the output is still True.
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4 SafeMotionDemo
4 SafeMotionDemo Project
14¢ | Multi Setting.sms
3] References
"% Target System
b L GVLs
ld User FBs
b L4 ChA_ChB_Connection_Input
P Enable_ChA
k4% ChA_STO_SS1_ErrorHandling
Alias Devices
ChA_STO_SS1_ErrorHandling.sal
b 4 ChB_STO_SS1_ErrorHandling
b A ChA_ChB_Connection_Output
SafeMotionDemo Instance

3. Open file “ChA_STO_SS1_ErrorHandling.sal”

W’vc

teoos«

In the ErrorHandling you see now also that the Enable-Input is True.

SafeMotion Wizard

Version: 1.0.0
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2.1 Let motor traverse

Activate the axis as follows:

4 MOTION
4 NC-Task 1 SAF
[Z9 NC-Task 1 SVB
:g Image
Tables
Objects
4 S Axes
b Eg Front ChA
b &g Front ChB
4 Back ChA

b B Back ChB
1. Open “Back ChA”

General Settings Parameter Dynamics Functions Coupling Compensation

Setpoint Position: [1
Lag Distance (min/max): [1 Actual Velocity: [*/s] Setpoint Velocity: ['/s]
0.0000 (0.000. 0.000)| | 0.0142| | 0.0000|
Ovenide: [#4] Total / Control Qutput:  [%] Emor:
0.0000 %| | 0.00/ 0.00%| | 0 (0x0)|
Status (og.) Status (phys.) Enabling
[ Ready NOT Moving ~ [] Coupled Mode ] Controller @
[Jcalibrated  [] Moving Fw [Jin Target Pos. [ Feed Fw
[JHas Job [J Moving Bw [Jin Pos. Range [JFeed Bw
Controller Kv-Factor: [/s/] Reference Velocity: [°/s]
1 14 [815.1462 3
Target Position: [1 Target Velocity: [°/s]
0 3y D |
— | = + | ++ ®| —
Fi| F2| F3| F4 | F8 | F9
2. Open tab “Online”
3. Click on “Set”
Set Enabling X
[] Controller 0K
[] Feed Fw
[JFeedBw Cancel
Owveride [%):
0 .C*'.ll'\

2

4. Close window with “All”

36 Version: 1.0.0
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General Settings Parameter Dynamics Online  Functions Coupling Compensation
Setpoint Position: []
“7031 3 | .5_4ooo|
Lag Distance (min/max): [1 Actual Velocity: [°/s] Setpoint Velocity: [*/s]
0.3347 (-0.070. 0.335)| | 36.6502] | 37.0521|
QOvenide: [%] Total / Control Qutput:  [%] Emor:
| 100.0000 % 459/ 0.04 %) | 0 (0x0)|
Status (log.) Status (phys.) Enabling
Ready [CONOT Moving [ Coupled Mode Controller
[Jcalibrated [ Moving Fw [JIn Target Pos. Feed Fw
Has Job [] Moving Bw [J In Pos. Range Feed Bw
Controller Kv-Factor: [*/s/] Reference Velocity: [*/s]
1 3|  [e15.1462
Target Position: 1 Target Velocity: [F/s]
10 _I |
F1 F2 F8 FQ
5. Click on “F3”
General Seftings Parameter Dynamics Online  Functions Coupling Compensation
. 1 91 2 Setpoint Posttion: [1
8.6 | 18.0847|
Lag Distance (min/max): [1 Actual Velocity: [*/s] Setpoint Velocity: [*/s]
-0.3100 (:0.502. 0.361)] | -37.7509) | -37.0521|
Ovenide: [%] Total / Control Output:  [%] Emor:
{ 100.0000 %| | 4.58/-0.04 %] | 0 (0x0)|
Status (log.) Status (phys.) Enabling
Ready [CJNOT Moving ~ [[]Coupled Mode Controller
[CJcalibrated  [[] Moving Fw [CJ In Target Pos. [ Feed Fw
Has Job Moving Bw [JIn Pos. Range [] Feed Bw
Controller Kv-Factor: [*/s/°] Reference Velocity: [°/s)
1 1 [815.1462 1
Target Position: [”} Target Velocity: [*/s]
F3 F8 | ' F9
6. Click on “F2”
SafeMotion Wizard Version: 1.0.0 37
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