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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 8 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 extension of an existing SafeMotion Wizard project with SBC functionality.

1.1 Issue statuses

Version Comment

1.0.1 » Headline “Table of contents” added
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
» Motor with integrated holding brake

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: 1.0.1 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
Motor with integrated holding brake

1.4.2 Desired safety functionality

This tutorial describes the realization of the following safety functionality:

* Realization of brake release and brake lock from AX8000 project via FSoE (EL6910).

1.5 Approach

SBC
SBC is deactivated by default.
With the internal safety parameters, SBC can be activated in object C130:01.

Implication
* Release in TWInSAFE required (output ChA_Brake Release)
* Functional control possible

» Evaluation of functional request in TwWinSAFE optional (input ChA_DriveReq_Activate Brake)

6 Version: 1.0.1
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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

4 |3 SAFEMOTION CONTROL

b SAFEMOTION CONTROL Project
25| SAFEMOTION CONTROL Instance

1. Select safety project

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

"9 \Verifv Comnlete Safetv Proiect
2. Select the “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 n
Steps Select Project Targets
Select Project Targets Target Type: | AX891x [] Show Hidden Devices

| 4 TwinCAT Demo Project

4 Avail
i!«formsgnxszoﬁ-ozw-mcd) TID* Device 1 (EtherCAT) A Term 5 (AXB620-0000-0102) " Drive § (AXY

i For an untargeted SafeMotion project

Back | I Next I | Cancel |

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

SafeMotion Wizard Version: 1.0.1 7
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SafeMotion Wizard n
Steps Select Motors
Select the attached motor per channel:
TwinCAT Demo Project
Select Motors @ Drive 6 8206-0210-0104)

Cl AM8xoc-oxHx-x000: (OCT 24Bit Multiturn) >

ChB]| AMB:ooxxtix-xo00 (OCT 24Bit Multiturn)

[ ek |[ Next | [ cone

In the “Select Motors” window, configure the feedback for the individual axes.
6. Select “AM8xxx-xxHx-xxx (OCT 24Bit Multiturn)” for both channels ChA and ChB
7. Confirm selection with “Next”

SafeMotion Wizard u
Steps Select Safety Function
= =
3 H]
5 u 58
Select Safety Function fé%'-'_“' --—wa-—wmvﬁg
838355822922523238
v ODODOOODOOOOOODOO0 « i
TwinCAT Demo Project
(%) Drive 6 (AX8206-0210-0104)
Occa MOOOOOOOOOOOO0OO M
Ocs MOOODOOOOOOOOO0OOM

[ Bk || Nex | [ Cancel

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

8. Do not select any additional security functions, as the default settings are sufficient here

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

9. Confirm the selection with “Next”

8 Version: 1.0.1 SafeMotion Wizard
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SafeMotion Wizard B
Steps Configure TwinSAFE Projects
The following projects will be created:
TwinCAT Demo Project
| Project Name: | SBC_Demo | SAFET Y TuinCAT Demo Project
Safety Functions: @ ChA: 1 selected | ChB: 1 selected

Confgee TRRGAFETors Devices: Drive 6 (AX8206-0210-0104)TID* Device 1 (EtherCAT) *Term 5 (AXB520-0000-0102)"Dri

| Back |l Next I | Cancel |

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”

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.
TwinCAT Demo Project
Master Logic Device: Term 3 {EL6910)*SAFETY * TwinCAT Demo Project
Devices] |
Assignment of master target logi

Master Project Name: SAFEMOTION CONTROL *SAFETY *TwinCAT Dema Projec

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

SafeMotion Wizard Version: 1.0.1 9
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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.
13. Click the button “ ... “

{41 Assign devices to master target Term 3 (EL6910) — O X

Group

() SBC_Demo
[V]Drive 6 (AX8206-0210-0104)TID "D

Select all

Cancel OK

14. Select the Safe Motion component that you want to connect to the EL6910 project
15. Confirm your 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 assighed 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

f
Devices: Backup &
Assignment of master target logi i Restore Project Name
O SBC_Demo Drive 6 (AX8206-0210-0104) THD*Device 1 (EtherCs

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

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

Back || Next | [ Cancel

16. Confirm the window with “Next”

10 Version: 1.0.1
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SafeMotion Wizard
Steps Safe Address Selection
Set the safe addresses of all involved logic devices:
TwinCAT Demo Project
Drive 6 (AX8206-0210-0104 |- 3|.| ["] Define FSo connection address in project
Term 3 (EL6910) - 7|+

Safe Address Selection

[ Bk || Fnish | [ cancel |

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

Iﬁ) SafeMotion project(s) successfully created:

- SBC_Demo

@ Master project(s) successfully created or updated:
.
- SAFEMOTION CONTROL

18. Close the window with “OK”

SafeMotion Wizard Version: 1.0.1 1
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2.2 Activate SBC

The next step is the SBC activation. Proceed as follows:

4 @ SBC_Demo
4 | SBC_Demo Project
3| References
"_’g Target System
b @ GVLs
il User FBs
4 77 ChA_ChB_Connection_Input
4[5 Alias Devices
HJ] ERR_ACK FSoE Connection.sds
Bl RUN FSoE Connection.sds
_ SAFEMOTION FSoE Connection.sds
B% Target System.sds
ChA_ChB_Connection_Input.sal
p 3 ChA_STO_SS1_ErrorHandling
P A ChB_STO_SS1_ErrorHandling
b A ChA_ChB_Connection_Output
SBC_Demo Instance

1. Open the “Target_Systems.sds” file in the “ChA_ChB_Connection_Input” folder

Linking ,[ Connection Safety Parameters | 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<
4 . i >3<
C130:01 Brake Control Enabled FALSE (0) |
C130:02 Primary Feedback Enabled FALSE (0)
C130:03 Secondary Feedback Enabled FALSE (0)

2. Open “Internal Safety Parameter” tab
Under the parameter “C130:01 Brake Control Enabled” you activate the SBC functionality.
3. Double click on the parameter C130:01

(@ Set Value Dialog

[H
=
X

Dec: i[} ‘

Hex: ‘ 0x00 ‘ Cancel
Enum: ‘ FALSE v
Bool: | 0 ‘ 1

Binary: !00 ‘ j1

Bit Size: ®1 08 01603206407

4. In the “Set Value Dialog” window, click on “1” at Bool to set the parameter to TRUE

12 Version: 1.0.1 SafeMotion Wizard
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‘ Linking | Connection ] Safety Parameters | Process Imagel Internal Safety Parameters Ilntemai Process Image ]

You can now see that the parameter is set to TRUE and the SBC functionality is active.

Project Build Debug TwinCA
o-aMe]lyaal9-

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

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

Index Name Value
> C110:0 Ch A FSOUT BRAKE Settings Common >4<
P C121:0 Ch A FSIN Settings Channel >5<
4 C130:0 Ch A FSDRIVE Settings >3<
|  C130:01 Brake Control Enabled TRUE (1) |
C130:02 Primary Feedback Enabled FALSE (0)
C130:03 Secondary Feedback Enabled FALSE (0)

SafeMotion Wizard Version: 1.0.1

13



Demonstration

BECKHOFF

2.3 Configure process image

Since SBC is to be controlled via the FSoE connection with the EL6910, next configure the process images

of the components so that the bits are transferred.
Proceed as follows:

4 |{#) SBC_Demo
4 || SBC_Demo Project
[a] References
”5 Target System
b LA GVLs
gl User FBs
4 77 ChA_ChB_Connection_Input
4 [543 Alias Devices
%] ERR_ACK FSoE Connection.sds
#i] RUN FSoE Connection.sds
[ SAFEMOTION FSoE Connection.sds
&’ Target System.sds
ChA_ChB_Connection_Input.sal
b A ChA_STO_SS1_ErrorHandling
p A ChB_STO_SS1_ErrorHandling
P 3 ChA_ChB_Connection_Output
SBC_Demo Instance

1. In the AX8000 project open the file “SAFEMOTION FSoE Connection.sds”

| Linking I Connecﬁonl Process Image I

Inputs
Message Size: | 11 Bytes (4 Bytes Safe Data)

Name Type | Size Position [ ] Map Info Data
STO_ChA BIT 0.1 0.0 |
SS1_ChA BIT 0.1 0.1

05 0.2
Error_Ack_ChA BIT 0.1 07 =
1.0 1.0
STO_ChB BIT 0.1 2.0 ]
SS1_ChB BIT 0.1 2 |
05 2.2
Error_Ack_ChB BIT 0.1 27
1.0 3.0

| Edit I
2. Open the “Process Image” tab
3. Click on the “Edit” field on the input page

14 Version: 1.0.1

SafeMotion Wizard



BEGKHOFF Demonstration

@l Configure I/0 element(s) — O X
Configured: Available:
Name Type Size Position Name Type Size
STO_ChA BT 01 00 0.1
SS1 ChA BIT 0.1 0.1 In_BIT BIT 0.1 |
05 0.2 In_BYTE BYTE 1.0
Error_Ack_C.. BIT 01 07 In_UINT UINT 20
L0 10 In_INT INT 2.0
STO_ChB BT 01 20 In_UDINT UDINT 40
SS1_ChB BIT 01 2.1 < Rename | In_DINT DINT 40
05 22 = @In_SafeTi... UINT 20
Error_Ack_C... BIT 313 BT {ner. Size
1.0 3.0
40 Decr. Size

Check

e

Cancel

The "Configure I/O element(s)" window opens, where you can customize the input process image.
4. Select the reserved space
5. Select the bit “In_BIT*
6. Click on “< Add <”

ﬂ Configure I/O element(s) - O X
Configured: Available:

Name Type Size Position Name Type Size
STO_ChA BIT 0.1 6.0 0.1
SS1_ChA BIT 01 0.1 > Rernove >|| In_BIT BIT 0.1
In_BIT BIT 0.1 02 - In_BYTE BYTE 1.0

| 05 03 I [ Move Up || In_UINT UINT 20
p —
Error_Ack_C... BIT 01 1.0 |——‘ In_INT INT 2.0
1.0 11 In_UDINT UDINT 40
STO_ChB BIT 01 2.1 < Rename || In_DINT DINT 40
SS1_ChB BIT 0.1 22 : ' @In_SafeTi..' UINT 20
05 23 Incr. Size
Error_Ack_C.. BIT 0.1 3.0 -
10 31 Decr. Size
4.1

K

Cancel

7. Select the reserved space again
8. Click on "Decr. Size" to decrease the reserved space by one bit to make the FSoE match again

SafeMotion Wizard Version: 1.0.1 15
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ﬁ Configure I/O element(s) — O X
Configured: Available:

l Name Type Size Position Name Type  Size
STO_ChA BIT 01 0.0 0.1
SS1_ChA BIT 01 0.1 - Remove >|| In_BIT BIT 0.1
In_BIT BIT 01 02 - In_BYTE BYTE 1.0

04 03 In_UINT UINT 20
Error_Ack_C... BIT 01 07 In_INT INT 20
1.0 1.0 In_UDINT UDINT 4.0
STO_ChB BIT 01 20 < Rename || In_DINT DINT 40
SS1._ChB BIT a1 23 _ @In_SafeTi... UINT 20

05 22 : Incr. Size ‘

Error Ack_C... BIT 01 27 —

=== 10 30 | Decr. Size .

4.0
| Cancel

9. Select newly added bit

10. Click on “< Rename”

ﬂ Configure I/O element(s) X

Name: SBC_ChA

Data Type: | BIT 18itls) ~|

I OK I[ Cancel W

11.Rename bit as desired

12. Confirm naming with “OK”

16 Version: 1.0.1 SafeMotion Wizard
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@l Configure I/0 element(s) - O X
Configured: Available:
Name Type Size Position Name Type Size
STO_ChA BIT 01 00 0.1
$S1_ChA BIT 01 0.1 > Remove 5| | InBIT BIT 01
SBC_ChA BIT 01 0.2 In_BYTE BYTE 1.0
04 03 Move Uo || In_UINT UINT 20
p -
Error Ack C... BIT 01 07 In_INT INT 20
10 1.0 Move Down|| |, yDINT UDINT 40
STO_ChB BIT 01 20 In_DINT DINT 40
SS1_ChB BIT 01 21 SIn_SafeTi.. UINT 20
05 22 Incr. Size
Error_Ack_C... BIT 01 27 '
10 3.0 Decr. Size
4.0
] Cancel |

13. Close the window “Configure 1/O element(s)” with “OK”

Next, adjust the process image of the EL6910. Proceed as follows:

4 @ SAFEMOTION CONTROL
4 @ SAFEMOTION CONTROL Project
3] References
P8 Target Syst
% Target System
p LA GVLs
d UserFBs
4 [z Safety_Demo_Group

i1l ErrorAcknowledgement.sds
ﬁﬂ] MAIN.AX_Err_ACK_ChA.sds
Bl MAIN.AX_Err_ACK_ChB.sds

Bl MAIN.AX_SS1_1_CMD_ChA.sds
Bl MAIN.AX_SS1_1_CMD_ChB.sds
il Run.sds
#1] Term 18 (EL1904) - Module 1 (FSOES).sds

Safety_Demo_Group.sal
SAFEMOTION CONTROL Instance

14. Open the file “Connection to Drive 6 (AX8206-0210-0104).sds” in the EL6910 project
15. Open the tab “Process Image”

16. Click the “Edit” field on the output page

SafeMotion Wizard

Version: 1.0.1
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@l Configure I/0 element(s) - O X
Configured: Available:
Name Type Size Position Name Type Size
STO_ChA BIT 01 00 | <Add < | 0.1
SS1_ChA BIT 01 0.1 [> Remove > | OutBIT BIT 0.1 |
05 02 | Out_BYTE BYTE 1.0
Error_Ack C... BIT 01 07 | Move Up l Out_UINT UINT 20
SLS_1_ChA BIT 01 1.0 Out_INT INT 20
07 11 Out_UDINT UDINT 4.0
STO_ChB BIT 01 20 | < Rename || Out.DINT DINT 40
SS1_ChB BIT 01 24 [ ®0ut_5afe... UINT 20
05 22 Incr. Size
Error Ack C... BIT 01 27 :
10 30 Decr. Size
40

Check

o]
~

e i

Cancel

17.Repeat steps 4 to 13 for the bit “Out_BIT”
18. Click on “Save all” in the menu bar to save the settings

18 Version: 1.0.1 SafeMotion Wizard
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2.4 Add variable

Next is the SBC link within the logic. Proceed as follows:

4 [#) SBC_Demo
4 SBC_Demo Project

2] References

8 Target System
b GVLs

sl User FBs
4 57 ChA_ChB_Connection_Input

Alias Devices
2] ChA_ChB_Connection_|nput.sal

p A ChA_STO_SS1_ErrorHandling
b A ChB_STO_SS1_ErrorHandling
b A ChA_ChB_Connection_Output
SBC_Demo Instance

1. Open file “ChA_ChB_Connection_Input.sal’

STO_ChA ChA.STO_CMD

SS1_ChA ChA.SS1_CMD

SBC_ChA ChA.SBC_CMD
Error_Ack_ChA ChA.Error_Ack_CMD

2. Insert the variable “SBC_ChA” at the first FB at the input “DecIn3”
3. Insert the variable “ChA.SBC_CMD” at the output “DecOut3”
4. Click “Save all” in the menu bar to save the settings

Mg

TcXaeShell

There were validation errors, continue save?

[ ves |[ m |

5. Close the warning window with “OK”

You see that a shortcut is missing. Create the shortcut as follows:

SafeMotion Wizard Version: 1.0.1
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PPN PRI SR TN L ] R LA A A IS LB L 1 B At LUy ] L L v .

SBC_ChA Local ] [ |[chA_ChB_Connection_in
Acknowledge_ModuleError_ChB_OUT  Local H H Target Systern.ChB_STO,
. ; Targel System.ChB_Brak«

Safety Project Online View KCUELICHRETLIRIY Error List  Output

6. Open the tab “Variable Mapping”
7. Click on the field “ ... “ for the variable “SBC_ChA”

Map Local Variable: SBC_ChA to ... u
Search: Search all levels
4 SBC_Demo ~ | Usage A
4 G| ChA_ChB_Connection_Input (O Unused only
4 Alias Devices ® Used and unused
4 ERR_ACK FSoE Connection Directi
irection
4 Channel 1 ® In
& In (Type: BOOL, Size: 1 Bit) = Out
4 RUN FSoE Connection
4 Channel 1 Show Variable Types
& In (Type: BOOL, Size: 1 Bit) Matching Type
4 SAFEMOTION FSoE Connection Matching Size

4 Channel 1 Function block ports

& STO_ChA (Type: BOOL, Size: 1 Bit)

£ SS1 ChA (Type: BOOL Size: 1 Bit i gl
Y SBC_ChA (Type: BOOL, Size: 1 Bit) = Sene
& Error Ack ChA (Type: BOOL, Size: 1 Bit) Group ports

& STO_ChB (Type: BOOL, Size: 1 Bit) Local group

& SS1.ChB (Type: BOOL, Size: 1 Bit) || Other groups
& Error_Ack ChB (Type: BOOL, Size: 1 Bit) Safe 1/Os

4 Target System
4 Channel 1 Local group

| Oth
& ChASTO Error (Type: BOOL, Size: 1Bit) bl Sroups
e e e T Standard 1/Os
< ) m lﬂfﬂl arnim

Selected Items Count: 1 oK Cancel

8. Select “SBC_ChA”
9. Confirm selection with “OK”

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

20 Version: 1.0.1 SafeMotion Wizard
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2.5 Configure ErrorHandling

At this point STO and SBC are linked in ErrorHandling. Proceed as follows:

4 [ SBC_Demo
4 @] SBC_Demo Project
+2] References
"g Target System
b LA GVLs
[, User FBs
b LA ChA_ChB_Connection_Input
iz ChA_STO_SS1_ErrorHandling
[« Alias Devices
ChA_STO_SS1_ErrorHandling.sal
p A ChB_STO_SS1_ErrorHandling
p 3 ChA_ChB_Connection_Output
SBC_Demo Instance

1. Open file “ChA_STO_SS1_ErrorHandling.sal”

I View I Project Build Debug  TwinCAT

<> Code
e Open
Open With...

fa]  Solution Explorer Ctrl+Alt+L

v& Team Explorer Ctrl+~, Ctrl+M

1 Bookmark Window Ctrl+K, Ctrl+W

[ Error List Ctrl+*, E

[® Output Ctrl+Alt+0

[ Task List Ctrl+A, T

&= Toolbox Ctrl+Alt+X

Y Notifications Ctrl+W, N
2. Click on “Toolbox” via the “View” tab
Toolbox * 0 X
Search Toolbox P~

p Comments

P Connections

4 FunctionBlocks (boolean)
k  Pointer

safeConnShutdown

3. Insert the FB safeAnd from the toolbox into the network as shown in the figure

SafeMotion Wizard Version: 1.0.1
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4. Rename FB

5. Link FB with FB safeMon according to the illustration

22 Version: 1.0.1 SafeMotion Wizard
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ChA.SBC_CMD
D ]| SBC_ChA_OUT

6. Label the input AndIn2 as shown

7. Label the output AndOut as shown.
Next, link the newly added variable “SBC_ChA_OUT” as follows:
| Variable Scope i‘ssignmem .U?Iag?__ e )
} SBC_ChA_OUT | A STO S51 Erre ling.STO _S$S1_1.5BC_Control AndOut
Dewschssgd
i 5afety Project Online View Vanable Mapping EHH-‘ Dut 7 - ‘

8. Open tab “Variable Mapping”
9. At variable “SBC_ChA_OUT” click the field “ ...

SafeMotion Wizard Version: 1.0.1
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Map Local Variable: SBC_ChA_OUT to ...

Search: :

4 SBC_Demo
4 G| ChA_ChB_Connection_Input
4 Alias Devices
I SAFEMOTION FSoE Connection
4 Target System
4 Channel 1

ChA_STO_1 (Type: BOOL, Size: 1 Bit)

ChA_STO_2 (Type: BOOL, Size: 1 Bit)
ChA_STO_3 (Type: BOOL, Size: 1 Bif)
ChA_STO_4 (Type: BOOL, Size: 1 Bit)
ChA_STO_ErrAck (Type: BOOL, Size: 1 Bit)
ChA_no STO to Drive (Type: BOOL Size: 1B
ChA_Brake Release (Type: BOOL, Size: 1 Bit)

ChA_Brake_ErrAck (Type: BOOL, Size: 1 Bit)
ChA_Safelnputs_ErrAck (Type: BOOL, Size: 1
ChA_EncoderVoltage_ErrAck (Type: BOOL, Si
ChA_DriveCmd_GroupError (Type: BOOL, Siz
ChA_PriFb_Enable (Type: BOOL, Size: 1 Bit)
ChA_PriFb_ErrAck (Type: BOOL, Size: 1 Bit)
ChA_PriFb_SetRef (Type: BOOL, Size: 1 Bit)

Po oD ooV oD

LR Ol Pl o).
< >

T i e DWM Ol 1 DIAA

ChA_SecFb_Enable (Type: BOOL, Size: 1 Bit) O

Selected ltems Count: 1

10. Select “ChA_Brake Release”
11. Confirm selection with “OK”

‘ Search all levels

Usage
O Unused only
@® Used and unused

Direction
' In
@ Qut

Show Variable Types

Matching Type
Matching Size

Function block ports

Local group
|| Other groups

Group ports
Local group

|_| Other groups
Safe |/Os

Local group
Other groups

Standard I/Os
[ 1 aral arciin

OK

Cancel

Now the STO and SBC functions are directly linked and the brake is controlled safely.

24 Version: 1.0.1
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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 | #3| SAFEMOTION CONTROL
4 E SAFEMOTION CONTROL Project

[+2] References
"g Target System

b @ GVLs
4 UserFBs

4 ;7 Safety Demo_Group
P [ Alias Devices

Safety_Demo_Group.sal
SAFEMOTION CONTROL Instance

1. Open the “Safety Demo_Group.sal” file in your EL6910 project

2. Open the “Variable Mapping” tab

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.

STO_ChE
Safety Project Online View KEUCTIERNERILEE Error List  Qutput

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

Map Global Variable: STO_ChB to ...

Search:

Global [.][Safety Demo_Group STO SS1_ChBFBMon1MonOut

... Connectionto

4 SAFEMOTION CONTROL
4 G| Safety_Demo_Group
4 Alias Devices
4  Connection to Drive 6 (AX8206-0210-0104)
4 Channel 1
STO_ChA (Type: BOOL, Size: 1 Bit)
SS1_ChA (Type: BOOL, Size: 1 Bit)
SBC_ChA (Type: BOOL, Size: 1 Bit)
Error_Ack_ChA (Type: BOOL, Size: 1 Bit)
SLS 1 ChA (Type: BOOL, Size: 1 Bit)
STO_ChB (Type: BOOL, Size: 1 Bit)
SS1_ChB (Type: BOOL, Size: 1 Bit)
Error_Ack_ChB (Type: BOOL, Size: 1 Bit)
4 Safety_Demo_Group
& Run/Stop (Type: BOOL, Size: 1 Bit)
& ErrAck (Type: BOOL, Size: 1 Bit)
@ Module Fault (Type: BOOL, Size: 1 Bit)
4 [T] STO_SS1_ChA
b 7| STO_ChA
b o] §S1_ChA
4 [T] ERR_ACK_ChA
b 7| ERR_ACK_ChA

4 FH €TN €¢1 riD

PoevveRR

Selected Items Count: 2

‘ Search all levels

Usage
O Unused only
® Used and unused

Direction
I In
® Qut

Show Variable Types

Matching Type
Matching Size

Function block ports

Local group
Other groups

Group ports

Local group
Other groups

Safe |/Os

Local group
Other groups

Standard I/Os
[ 1 acal Aranin

OK

Cancel

SafeMotion Wizard Version: 1.0.1
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4. Select the signal for the parameter
5. Confirm selection with “OK”

The following links result for the parameters:

m When aliasing the STO parameters, make sure that the existing links are retained.

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
SBC_AX8000_ChA SBC_ChA
STO_ChA STO_ChA
STO_ChB STO_ChB

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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Download safety projects

mlti—Downioad Safety Project(s)

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

Multi-Download

[ |
Steps Select Valid Project(s)

Select Valid Project(s)

Download Project Name Physical Device

CRCs Target System Backup/Restor
SAFEMOTION CONTROL  Term 3 (EL6910)

I 0x0000 | OxD27F | Ox7958 | Ox7958 EL6910
Drive 6 (AX8206-0210-0104) [l 0x0000 | 0x

w Depe

SBC_Demo - | Ox0764 | Ox0764  AXB91x

-

R
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

Steps General Download Settings

Compiete Download

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: wsananee

Please verify the Senal Number of each project:

Verified Project Name Physical Device

Senal Number Target System Backup/Restore masters Backup/Restore sie
v SAFEMOTION CONTROL  Term 3 (EL6910)

99999 EL6910 v
v S8C_Demo Drive 6 (AX8206-0210-0104) 2287874 AXE1x v 0 Depen

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”

SafeMotion Wizard
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Multi-Download

Steps

7. Check the CRCs in the “Final Verification” window

9. Confirm window with “Next”

Mutti-Download

Steps

Activation

Final Verification
Project Name Physical Device Download Result Target Sy Back
Configured nhne Tline n
Dataset RC K
SAFEMOTION CONTROL Term 3 (EL6910) Safe Logi O § EL6910 (v
Mapping L OxF 291 ‘3
rameter Ox §
Configure nhne TThne r
Datasets R( CRC
SBC_Demo Drive 6 (AXB206-0210-0104) | Safe Log OxA1 e\ AXBIIx v
Mapping Datz Ox41 Txd1
hwl manually verified the data shown here and | am aware, that the correct functionality must be tested manually
| m | | Cancel §|
8. If the CRCs match, click on the box to confirm the verification
Activation
Login Credentials
Username: Administrator
Activate Project Name Physical Device Target System Backup/Restore masters Backup/Restore slaves
SAFEMOTION CONTROL Term 3 (EL&910) ELG6910 ¥ 0 Deper pende

The “Activation” window opens, in which you activate the safety projects.

S8C_Demo

10. Enter the default password

11. Check if the safety projects are selected

12. Confirm selection with “Next”

Drive & (AXB206-0210-0104) AXB91x

-

Dependencie:

I NE II_ Cancel

28
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Multi-Download n
Steps Multi-Download Result
Activated Downloaded Project Name Physical Device Target System Backup/Restore Settings Backup/Restore wast-é
Q O SAFEMOTION CONTROL  Term 3 (EL6910) I | %) 0 Dependencies|
Q9 O S8C_Demo Drive 6 (AX8206-0210-0104) AX891x (B v

Muiti-Download Result

13. Close the window “Multi-Download Result” with “Finish”
14.Click “Save all” in the menu bar to save the settings

Your safety projects are now downloaded and active.

SafeMotion Wizard
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2.8 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:

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”

TcXaeShell X

0 Restart TwinCAT System in Run Mode

I\.»OK Abbrechen

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

This chapter describes how to check whether the brake enable is forwarded from the EL6910 to the AX8000.
4 SBC_Demo
4 SBC_Demo Project
[«a] References
P8 Target System
b LA GVLs
i User FBs
b A ChA_ChB_Connection_Input
4 [y ChA_STO_SS1_ErrorHandling
. Alias Devices
ChA_STO_SS1_ErrorHandling.sal
b 4 ChB_STO_SS1_ErrorHandling
b 3 ChA_ChB_Connection_Output
SBC_Demo Instance

1. Open the file “ChA_STO_SS1_ErrorHandling.sal”

- Show Online Data |

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

You will see that all signals arrive correctly.
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2.10 Let motor traverse

Since the brake enable is successfully transferred, you now have the option to move the motor. Proceed as
follows:

4 8| TwinCAT Drive Manager 2 Project]
4 T Term 5 (AX8620-0000-0102) @Device 1 (EtherCAT)
4 1 Drive 6 (AX8206-0210-0104)
Ch A (AM8042-0F20-0000)

-a Ch B (AM8042-0F20-0000)
1. Open the ChA channel in the Drive Manager

ings & Scaling

M of Tune drive

{info

2. Open the tab “Run Motor”

X Basic settings @= Secaling tor. of Tune drive @), Diagnostics ® pdvanced

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”

- NC

I Enable controller

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

Functions Parameters

= - + +4+
@ [®
5. Click on the "R" symbol in the "Manual" tab to reset the error

s [ e

Start mode Reversing sequence
Target position 1 I{J—I mm
Target velocity [60 | mmys
Target position2  [360 | mm
Idle time [0_ 71 5
Trigger start/stop scope

6. Open the "Functions" tab
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In the "Functions" tab, now configure the movement.

7. Enter the following values:

Setting Value

Target velocity 60 mm/s

Target position 2 360 mm
[ ] Trigger start/stop scope

@! Stop |
Set actual position

iAbsqu'le n 0 | l B Set |

8. Click on "Start”
# Basic settin

%-n;

Start 00-00-00

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

NC
Stort 141816360000 | End 141828 500000 | Pos 0.000002.077 883 | Time 1418 18437853 | Date: Montag. 16 August 2021
10650600 000 00 X Ale

il || 9.00:00 10,000.000

4000

3000

2000

Position [mrmi

100.0

0,000 1,000s 2,000 3,000% 4,000s 5,000s 6,000% 7,000% 8,000% 95,0005 10,000%

You will now see how the motor traverses.

To stop the motor again, proceed as follows:

Trigger start/stop scope

Set actual position

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

Now you can continue with the further commissioning.
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3 Alternative solution

Tutorial solution
STO + SBC CMD — SBC
STO and SBC CMD control SBC on the AX8000.

Alternative solution

SBC CMD — STO + SBC

When SBC CMD comes, STO first makes sure that no more torque is built up and then SBC follows at the

brake.

Which solution you choose depends on your application. Note that with SBC you can no longer build up

torque. A combination of SBC and STO always makes sense.

34 Version: 1.0.1
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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
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