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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 13 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 realization of a Safe Motion project with the SafeMotion Wizard, which uses primary
and secondary feedback at the same time.

1.1 Edition status

Edition Comment

1.0.0 » First released edition
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
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1.4 Demo system

141 Hardware

The demo system of this tutorial consists of the following hardware:
+ CXfor 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
» Primary feedback via OCT Safety (AM8021)
» Secondary feedback via EnDat 2.2 Safety — mounted on linear axis

1.4.2 Desired Safety functionality

This tutorial describes the implementation of the following safety functionality using the SafeMotion Wizard:

» SLS via the Primary Feedback.
» SLP via the Secondary Feedback.

6 Version: 1.0.0 SafeMotion Wizard
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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

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

B
Steps Select Project Targets

Select Project Targets Target Type: | AX801x b
4 SecFB Demo

4 Avai
I'«.ameﬁgmzoﬁmmmw TID" Device 1 [EtherCAT) Term 1(EKI2001 Term 4 (EK112214 erm S]]

I For an untargeted SafeMotion project

[] Show Hidden Devices

I Next ] | Cancel |

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

SafeMotion Wizard Version: 1.0.0
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SafeMotion Wizard n
Steps Select Motors
Select the attached motor per channek
SecFB Demo
Select Motors (%) Drive 6 (AX8206-0210-0104)
ChAll AME100-oxGx 000 (OCT 24Bit Singleturm)
8| AMBxocoHx-000x (OCT 248it Multiturm)  ~
| Back ll Mext I i Cancel
In the “Select Motors” window, you configure the feedback for the individual axes.
6. Select “AM8xxx-xxGx-xxx (OCT 24Bit Singleturn)” for ChA
7. Select “AM8xxx-xxHx-xxx (OCT 24Bit Multiturn)” for ChB
8. Confirm selection with “Next”
SafeMotion Wizard n
Steps Select Safety Function
ety Function g S  —mw-—famg 9 E
— 57335552253555328
~OO0OHO0Om I 0OMO00 M -
SecFB Demo
(%) Drive 6 (AX8206-0210-0104)
Oca MODOOOOOOQOOO v [~
mcoe VOO DZD.DZIEI.DZIEI 7 v
[ Bk || Nex | [ concel
In the “Select Safety Function” window, select the desired safety functions.
9. Select the safety functions SLS1 and SLP1 for ChB
The STO safety function is active as a default setting for all channels.
8 Version: 1.0.0 SafeMotion Wizard
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10. Confirm selection with “Next”
SafeMotion Wizard n

Steps Configure TwinSAFE Projects

The following projects will be created:
|SecFB Demo

I Project Name: SafeMotiorvl SAFETY*5
Safety Functions: @ Ché: 1 selected | ChE: 3 selected
Devices: Drive 6 (AX8206-0210-0104)THD " Devi

Configure TwinSAFE Projects

| Back |I Next I | Cancel |

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
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.

;f;_:cFB Demo
Master Logic Device: Term 3 (EL6910) " SAFETY *SecFB Dema
vevces| .|
Assignment of master target logi I
Master Project Name: MotionControl *SAFETY " 5ecFB Dema
Backup 8t Restore All

1/1 Devices are not assigned to a master project.

SafeMotion Wizard Version: 1.0.0 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.
14.Click the button “ ... “

ﬁ Assign devices to master target Term 3 (EL6910) — a x

® SafeMotion
[V]Drive 6 (AX%8206-0210-0104)TIID " Device 1 (EtherCAT) " Term 1 (EK1200)* Term 4 (EK1124

[V/] Select all

Cancel 0K

15. Select safe motion components that you want to connect to the EL6910 project

16. Confirm selection with “OK”

SafeMotion Wizard B
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.
SecFB Demo
. Master Logic Device:  Term 3 (EL6910)" SAFETY “SecFB Demo
Devices: [ Backup & i
Assignment of master target logi o Restore Project
[ SafeMotion Drive 6 (AX8206-0210-0104) TIID”Device 1 (EtherC
Master Project Name:  MotionControl “SAFETY “SecF8 Dame

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

Back

Mext I I Cancel

17. Confirm window with “Next”

10 Version: 1.0.0
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SafeMotion Wizard [ x |
Steps Safe Address Selection
Set the safe addresses of all involved logic devices:
SecFB Demo
Drive 6 {AX&ZOG-OZ‘[U-NM‘ —J| 59!4- [] Define FSof connection address in project
Term 3 (EL6910) 7|+

Safe Address Selection

[ Back |I Finish l | 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.

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

Microsoft Visual Studio X

@ SafeMotion project(s) successfully created:

- SafeMotion

@ 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 Linking
221 Link ErrAck and Run signal

4 | SafeMotion

4 @ SafeMotion Project
s3] References
#8 Target System
b L4 GVLs
i User FBs
4 777 ChA_ChB_Connection_Input
4 |47 Alias Devices
M ERR_ACK FSoE Connection.sds
M| RUN FSoE Connection.sds
@ SAFEMOTION FSoE Connection.sds
ﬁﬂ Target System.sds
ChA_ChB_Connection_Input.sal
!H ChA_STO_SS1_ErrerHandling
i ChB_SLS 1
d ChB_SLP_1
-:;i ChB_STO_SS1_ErrorHandling
fd ChA_ChB_Connection_Output
SafeMotion Instance

v v v v v

1. Open file "ERR_ACK FSoE Connection.sds

. Linking IPrnoess Image |

Linking Mode: | Manual

v

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

|Linked to: ‘

‘Name: ‘_Standard InVar3

2. Click the link icon in the linking tab

‘EI

12
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7 Attach Variable Standard In Var 3 (Output)

Seaich:

%]

i M CamDatalueued > BX 5086, BIT [0.1]
| L.MBv CamScalingPending > GX508.7,BIT [0.1]
F—"‘% CamCouplingState[5]
| L. CamActivationPending > (X 509.0,BIT [0.1]
«lr CamDeactivationPending > 0GX509.1, BIT [0.1]
B Cambetive > GX509.2,BIT [0.1]
M CamDataQueued > X 509.6,BIT [0.1]
. v CamScalingPending > (X509.7,BIT [0.1]
|-‘%i$ CamCouplingState[6]
. v CamdctivationPending > 0X510.0,BIT [0.1]
o H» CamDeactivationPending > QX510.1,BIT [0.1]
M Cambctive > QX510.2,BIT [0.1)
[l CamDataQueued > QX 510.6,BIT [0.1]
| L. CamScalingPending > GX510.7,BIT [0.1]
(-4 CamCouplingState[7]
L[ CambctivationPending > 0X511.0,BIT [0.1]
[ CamDeactivationPending > @X511.1, BIT [0.1]
Ir Caméctive > Gx511.2,BIT [0.1]
o[ CamDataQueued > QX 511.6,BIT [0.1]
‘..l CamScalingPending > QX 511.7,BIT [0.1]

> 0B 385001.0, BOOL [1.0]

Show Variables

Only Unused

[] Exclude disabled
Exclude other Devices
Exclude same Image
[®] Shaw Tooltips

[C) 5ot by Address

[] Show Variable Groups
(W] Collapse last Level

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

Array Mode

Offsets

[] Continuous
lgnaore Gaps

[C] Show Dialog

Yariable Name / Comment
i Hand over

17 [ Take over

| Cancel I oK

3. Select "MAIN.ack”
4. Confirm selection with "OK”

4 @ SafeMotion
4 || SafeMotion Project
‘gl References
*8 Target System
b LA GVLs
{;dl User FBs
4 .7 ChA_ChB_Connection_|nput
4 [47 Alias Devices
il ERR_ACK FSoE Connection.sds
Ul RUN FSoE Connection.sds
L SAFEMOTION FSoE Connection.sds
% Target System.sds
ChA_ChB_Connection_Input.sal
b l:',] ChA_STO_SS1_ErrorHandling
b @ ChB_SLS 1
b A ChB_SLP_1
b
b

I:E ChB_STO_S51_ErrerHandling
L4 ChA_ChB_Connection_Output
SafeMotion Instance

5. Open file "Run FSoE Connection.sds"
6. Click the link symbol in the linking tab

SafeMotion Wizard Version: 1.0.0
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| Attach Variable Standard In Var 2 (Output)

Search:

X

‘ % | Shaw Variables

Only Unused

AN run

.. CamDataQueued > QX 508.6,BIT [0.1]
M CamScalingPending > QX 508.7.BIT [0.1]

CamCouplingState(5]

<[ CambctivationPending > (X 508.0,BIT [0.1]
M CamDeactivationPending > (X 5081, BIT [0.1]
M CamActive > [OX509.2,BIT [0.1]

- CamDataQueued > 0X509.6,BIT [0.1]

[ CamScalingPending > QOX509.7, BIT [0.1]

CamCouplingState(6)

[ CamdctivationPending > (X 510.0,BIT [0.1)
[ CamDeactivationPending » (X 5101, BIT [0.1)
v Cambctive > QX 510.2,BIT [0.1]

[ CamDataQueued > QX 5106, BIT [0.1]

[ CamScalingPending > QX510.7,BIT [0.1]

» CamCouplingState[7]

R CaméctivationPending > Gx511.0, BIT [0.1]
[ CamDeactivationPending > (X 511.1,BIT [0.1]
- [» Caméctive > QX511.2,BIT [0.1]

[ CamDataQueued > QX 511.6,BIT [0.1]

L CamScalingPendng > Gx511.7,BIT [0.7]

OB 385000.0, BOOL [1,0]

* | [Exclude disabled
Exclude other Devices
Exclude same Image
[®] Show Todltips

[ 501t by Address

[] Show Variable Groups
(] Collapse last Level

Show Variable Types
[ Matching Type
Matching Size
[Tl a0 Types

Array Mode

Offsets

[] Continuous
lgnore Gaps

[[] Show Dialog

Variable Name / Comment
/| |Hand over

[17 [ Take over

v | Cancel |

7. Select "MAIN.run"
8. Confirm selection with "OK”

14
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2.2.2 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 MeotionControl
4 |5 MotionControl Project

3] References
','g Target System
3 GVLs
;4 User FBs

4 27 TwinSafeGroupl
b [ Alias Devices

TwinSafeGroup1.sal
MotionControl Instance

1. Open the “TwinSafeGroup1.sal” file in your EL6910 project

2. Open the “Variable Mapping” tab

In the following you have to 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

Variables | Group Pom] Replacement Values ] Max Start Deviation
b == ]| Group
Vanable Scope  Assignment Usages
Meeal
GroupPort_ErrAck Local TwinSafeGroup1.Err Ach
[[ ErrorAcknowledgementin (TwinSafeGroup1) ||...|| TwinSafeGroup1.Netwo
Twi oup1.Netwo
GroupPort_RunStop Local [ |[Run.n (TwinSafeGroup1) 1| [ TwinSafeGroup1.Run/S!
EL1918_In7 Local |...|[ EL1918 FSIN Module 7.Input (TwinSafeGroup1) ] [ [TwinSafeGroup1 Netwo
EL1918_In8 Local [..|[EL1918 FSIN Module 8 Input (TwinSafeGroup1) ] [.. [ TwinSafeGroup1.Netwo
Enable_Global Local [ |[TwinSafeGroup1 Networkl FBEstopT EStopOut I

3. Click the button “ ... “ at the desired variable

SafeMotion Wizard Version: 1.0.0 15
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Map Local Variable: Enable_Global to ...

Search;

‘ Search all levels

»nControl
TwinSafeGroup1
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)|

<

STO_ChB (Type: BOOL, Size: 1 Bit)
SS1.ChB (Type: BOOL, Size: 1 Bit}l
® SLS_1.ChB (Type: BOOL, Size: 1 Bi

® SLP_1_ChB (Type: BOOL, Size: 1 Bi

4  Connection to Drive 6 (AX8206-0210-0104)_"
4 Channel 1

~ |  Usage
® Unused only
) Used and unused

Direction
In
® Qut

Show Variable Types

Matching Type
Matching Size

Function block ports
Local group

® STOChA (Type: BOOL, Size: 1 Bt S
¢ SS1_ChA (Type: BOOL, Size: 1 Bit) Group ports
® Error_Ack_ChA (Type: BOOL, Size: Local group
¢ STO_ChB (Type: BOOL, Size: 1 Bit) Other groups
¢ SS1_ChB (Type: BOOL, Size: 1 Bit)
® Error_Ack_ChB (Type: BOOL, Size: ELZCC:I rou
® SLS_1.ChB (Type: BOOL, Size: 1 Bi Otherggmuis
® SLP_1_ChB (Type: BOOL, Size: 1 Bi y

i rFr4n41n0

Standard I/Os

>
1 | Aral Arann

Selected Items Count: 4

~

OK

I' Cancel

4. Select the signal for your Safe Motion component

5. Confirm selection with “OK”

The following links result for the variables:

® Link

1 The cells with “ / “ are already filled in and do not need to be linked.

Variable Assignment Usages

Enable_Global / STO_ChA
SS1_ChA
STO_ChB
SS1_ChB

AckReq_ChA Error_AckReq_ChA /

AckReq_ChB Error_AckReq_ChB /

AX_Ack / Error_Ack_ChA
Error_Ack_ChB

Project Build Debug TwinCA

ERg Hﬂ % @ ol

led) <~ <

Save All (Ctrl+Shift+S) |

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

16
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2.3 Configure primary feedback

In this application is SLS implemented on the primary feedback.

In this chapter you only enter the parameters. All other configurations are already implemented by OCT
Safety.

4 | SafeMotion
4 SafeMotion Project
References
Sg Target System
b (@ GVLs
(i User FBs
l.d ChA_ChB_Connection_Input
f.d ChA_STO_SS1_ErrorHandling
& ChB_SLS_1
1 Alias Devices
£ ChB_SLS_1.sal
b Gd ChB_SLP_1
b A ChB_STO_SS1_ErrorHandling
p 4 ChA_ChB_Connection_Output
SafeMotion Instance

1. Open file “ChB_SLS_1.sal”

- v

4

| " ~6000000 |

2. Enter the minimum and maximum values for FB1 as shown in the figure
3. Click on “Save all” in the menu bar to save the settings

SafeMotion Wizard Version: 1.0.0 17
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24 Configure secondary feedback

Configure encoder

DriveManager

4 T Term 5 (AX8620-0000-0103) @Device 1 (EtherCAT)
4 1 Drive 6 (AX8206-0210-0104)
-# Ch A (AM8022-1EG1-0000
Ch B (AM8021-0BHO-0000)

1. Open ChB in Drive Manager

BECKHOFF

b Motor

3 Feedback 1
Brake

» Feedback 2

» Load

» Digital 10s

= ‘ g Saaling @ Run motor of Tune drive Q Diagnostics W Advanced

| Resetan |

Beckhoff AMBE021-08HO-0000: Rotary synchronous AC mator | Select || Scan || Reset |
OCT; Rotary; Multi turn RESO: 12 Bit; Single turn RESO: 24 Bit [ Select | [ Sean | [ Reser |
I Select | [ sen ][ Resm |

J: 0 kgem'; Feed constant: 10 mm / motor rotation

2. Click on “Select” for feedback 2

Ml select a feedback...

Filter settings
v Vendor

Function

O rotary
® linear

Absolute interface

® EnDat2.2
() BiSS C unidirectional

= O X
Search feedback: [ x]
Selection
I AMO

4 Heidenhain
4 Heid#EnDat2.2
Heid#AT3017-E2.2 (Single turn RESO: 17 Bit; Digital RESC: 368 nm/INC; Analog RESO: 20000 nm/sig. period)
Heid#AT3018-E2.2 (Single turn RESO: 18 Bit; Digital RESO: 368 nm/INC; Analog RESO: 20000 nm/sig. period)

Heid#LIC21:0x-E2.2-50nm (Single turn RESO: 32 Bit; Digital RESO: 50 nm/INC; Analog RESO: 20000 nm/sig. period)
Heid#LIC21xx-E2.2-100nm (Single tum RESC: 32 Bit; Digital RESO: 100 nm/INC; Analog RESQ: 20000 nm/sig. period)

Heid#LIC40xx-E2.2-1nm (Single turn RESO: 36 Bit; Digital RESO: 1 nm/INC; Analog RESQ: 1000 nm/sig. period)
Hetd LIC40xx-E2.2-5nm (Smgia turn RESO 36 Elt; Dtgntai RESO 5 nmp’INC Analog RESO 1000 nm/sng penod}

" ng . g .
HEId#UC‘ihcx-EZ 2-10nm (Single turn RESO 36 Bit; Dlgltal RESO 10 nm/lNC Analog RESO: 1000 nm/sig. period)

Heid#LC115-5V-2E2-3u (Single turn RESO: 32 Bit; Digital RESO: 1 nm/INC; Analog RESO: 20000 nm/sig. period)

Heid#LC211-5V-2E2-5u (Single turn RESO: 32 Bit; Digital RESO: 10 nm/INC; Analog RESO: 20000 nm/sig. period)
Heid#LC115-5V-2E2-5u (Single turn RESC: 32 Bit; Digital RESO: 10 nm/INC; Analog RESO: 20000 nm/sig. period)
Heid#LC415-5V-2E2-3u (Single turn RESQO: 32 Bit; Digital RESO: 1 nm/INC; Analog RESO: 20000 nmy/sig. period)
Heid#LC415-5V-2E2-5u (Single turn RESO: 32 Bit; Digital RESO: 10 nm/INC; Analog RESO: 20000 nm/sig. period)
Heid#LC183-20um-5V-2E2-5u (Single turn RESO: 32 Bit; Digital RESO: 10 nm/INC; Analog RESO: 20000 nm/sig. period)
Heid#LC483-20um-5V-2E2-5u {Single turn RESO: 32 Bit; Digital RESO: 10 nm/INC; Analog RESO: 20000 nm/sig. period)
RSF#MC15-E2.2-50nm (Single turn RESO: 32 Bit; Digital RESO: 50 nm/INC; Analog RESO: 20000 nm/sig. period)
RSF#MC15-E2.2-100nm (Single turn RESO: 32 Bit; Digital RESO: 100 nm/INC: Analog RESO: 20000 nm/sig. period)

I Ok Il Cancel [

3. Select “linear” as function

4. Select “Heid#LIC41xx-E2.2-1nm (Singe turn RESO: 36 Bit; Digital RESO: 1 nm/INC; Analog RESO:
1000 nm/sig.period)” as feedback

5. Confirm selection with “Ok”

18
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(4 Decide the mode of the feedback 2... - ] X

® Easy parametrization (recommended)

Feedback 1 decides
I The drive parameter for feedback 2, position resolution, velocity, acceleration, jerk scaling and gear ratio will be matched to the parameters for feedback 1.
The configured drive and NC parameters for feedback 1 will NOT be affected.

) Greatest precision (expert)

Feedback 2 decides
l The drive parameter for feedback 1, position resolution, velocity, acceleration, jerk scaling and gear ratio will be matched to the parameters for feedback 2.
The configured drive and NC parameters for feedback 1 will be changed.

6. Confirm window “Decide the mode of the feedback 2...” with “Ok”
ﬂ Axis main builder... i o X
Click Ok to accept the settings.

Name Parameter Current value New value n

DrvPosResofb1
DrvPosResofb2
DrvGearRlatiofb1
DrvGearRatiofb2

Rm 0x68E8:01: st additional gear ratio - motor revolutions 1 10000

Rg 0x68ED:01: st additional gear ratio - driving shaft revo 1 1
DrvWeloFactor
DrvAccelFactor
! DrvlerkFactor
| DrvFollowingErr 0x6865: Ch B Following error window 1048576 1048576
- + DnéScalingindex d

A

7. Confirm window “Axis main builder...” with “Ok”

SafeMotion Wizard Version: 1.0.0 19
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24.2 Configure safety parameters

4 33 SafeMotion
4 SafeMotion Project
[(3] References
78 Target System
p LA GVLs
[t User FBs
4 ;7 ChA_ChB_Connection_lnput
4 [47 Alias Devices
Hi| ERR_ACK FSoE Connection.sds
@ RUN FSoE Connection.sds
' SAFEMOTION FSoE Connection.sds
2 Target System.sds

v v v v

ChA_ChB_Connection_Input.sal
L ChA_STO_SS1_ErrorHandling

£d ChB_SLS_1

fd ChB_SLP_1

L ChB_STO_SS1_ErrorHandling

£d ChA_ChB_Connection_Output

SafeMotion Instance

1. Open “Target Systems.sds”

Linking | Connection ‘ Safety Parameters | Process Image[ Internal Safety Parameters I Internal Process Image

Index Name Value
P C110:0 Ch A FSOUT BRAKE Settings Common >4<
> C121:0 Ch A FSIN Settings Channel >B<
> C130:0 Ch A FSDRIVE Settings >3<
> C140:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Settings >25<
> C141:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Settings >25<
P C142:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<
D C143:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Referencing Settings >24<
P C240:0 Ch A SAFEDRIVEFEEDEBACK Primary Feedback Parameter >27<
b C242:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Parameter >27<
> C380:0 Ch B FSOUT BRAKE Settings Common >4<
> C3A1:0 Ch B FSIN Settings Channel >Bb<
4 C3B0:0 Ch B FSDRIVE Settings >3<
C3B0:01 Brake Control Enabled FALSE (0)
C3B0:02 Primary Feedback Enabled TRUE (1)
| C3B0:03  Secondary Feedback Enabled FALSE (0) |
> €3C0:0 Ch B SAFEDRIVEFEEDBACK Primary Feedback Settings >25<

2. Open tab “Internal Safety Parameters”

3. Double click on parameter “C3B0:03 Secondary Feedback Enabled”

20
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(@l Set Value Dialog X
Dec: o ] ok |
Hex: ‘0){00 ‘ Cancel |
Enum: | FALSE .

Bool: } 0 ‘ il
Binary: |00 ‘ 1

Bit Size: ® 1

08 01603206407

4. Click on “1” in the “Set Value Dialog” window to set the parameter to TRUE

Linking \ Connection | Safety Parameters | Process Image Internal Safety Parameters | Internal Process Image

Index Name Value
> C110:0 Ch A FSOUT BRAKE Settings Common >4<
> C121:0 Ch A FSIN Settings Channel >5<
> C130:0 Ch A FSDRIVE Settings >3<
> C140:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Settings >25<
> C141:.0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Settings >25<
> C142:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<
> C143:.0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Referencing Settings >24<
> C240:0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Parameter >27<
> C242:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Parameter >27<
> C390:0 Ch B FSOUT BRAKE Settings Common >4<
> C3A1:0 Ch B FSIN Settings Channel >5<
4 C3B0:0 Ch B FSDRIVE Settings >3<
C3B0:01 Brake Control Enabled FALSE (0)
C3B0:02 Primary Feedback Enabled TRUE (1)
C3B0:03 Secondary Feedback Enabled TRUE (1)
» C3C0:0 Ch B SAFEDRIVEFEEDBACK Primary Feedback Settings >25<
4 C3C1:0 Ch B SAFEDRIVEFEEDBACK Secondary Feedback Settings >25<
C3C1:01 Average Calculation Acceleration no average cal.
C3C1:05 Average Calculation Velocity no average cal..
C3C1:0D Maximum Safe Position Deviation Default Value (..
C3C1:11 Encoder Direction Shift 00
| C3C1:19  Encoder Position Shift 00 |
> €C3c2:0 Ch B SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<
5. Double click on the parameter “C3C1:19 Encoder Position Shift”
(@l Set Value Dialog X
Dec: 4 OK
Bool: I 0 ‘ | 1 ‘
Binary: |04 ]
Bit Size: 0108 016032064® ?
6. Enter “4” in the Dec field in the “Set Value Dialog” window
SafeMotion Wizard Version: 1.0.0 21
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Linking | Connection | Safety Parameters | Process Image | Internal Safety Parameters ‘lnternal Process Image |

Index Name Value

> C110:0 Ch A FSOUT BRAKE Settings Common >4<

> C121:0 Ch A FSIN Settings Channel =5

> C130:0 Ch A FSDRIVE Settings >3<

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

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

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

> C143:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Referencing Settings >24<

> C240:.0 Ch A SAFEDRIVEFEEDBACK Primary Feedback Parameter >27<

> C242:0 Ch A SAFEDRIVEFEEDBACK Secondary Feedback Parameter >27<

> C390:0 Ch B FSOUT BRAKE Settings Common >4<

» C3A1:0 Ch B FSIN Settings Channel >5<

4 C3B0:0 Ch B FSDRIVE Settings >3<
C3B0:01 Brake Control Enabled FALSE (0)
C3B0:02 Primary Feedback Enabled TRUE (1)
C3B0:03 Secondary Feedback Enabled TRUE (1)

> C3C0:0 Ch B SAFEDRIVEFEEDBACK Primary Feedback Settings >25<

4 C3C1:.0 Ch B SAFEDRIVEFEEDBACK Secondary Feedback Settings >256<
C3C1:01 Average Calculation Acceleration no average cal..
E3C1:05 Average Calculation Velocity no average cal..
C3C1:0D Maximum Safe Position Deviation Default Value (.
C3CT1:11 Encoder Direction Shift 00
C3C1:19 Encoder Position Shift 04

D €3C2:0 Ch B SAFEDRIVEFEEDBACK Primary Feedback Referencing Settings >24<

> C3C3:0 Ch B SAFEDRIVEFEEDBACK Secondary Feedback Referencing Settings >24<

> C4C0:0 Ch B SAFEDRIVEFEEDBACK Primary Feedback Parameter >27<

4 C4AC2:0 Ch B SAFEDRIVEFEEDBACK Secondary Feedback Parameter >27<

| C4C2:1B  Secondary Feedback Parameter CRC 0x0000 (0) |

Under the parameter C4C2:0 “ChB SAFEDRIVEFEEDBACK Secondary Feedback Parameter” you see the
“C4C2:1B Secondary Feedback Parameter CRC”. You can take this CRC from the Safe Motion component.
Proceed as follows:

4 = Device 1 (EtherCAT)
2% Image
2% Image-2
28 Image-Info
z SyncUnits
1 Inputs
B Outputs
& InfoData
[i Term 1 (EK1200)
b M Term 2 (EL1918)
b ™ Term 3 (EL6910)
4 %5 Term 4 (EK1122)
b InfoData
4 T Term 5 (AX8620-0000-0103)
p L5 PSM Controlword for axis
b WcState
b InfoData
> E Drive 6 (AX8206-0210-0104)
Term 7 (EL9011)

[ -~ S~

7. Open safe motion component
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General EtherCAT DC  ProcessData Plc  Slots  Startup AoE - Online
Update List [JAuto Update [ Single Update [_] Show Offline Data
Advanced... _ ‘ |
Add to Startup... Online Data | Module OD (AoE Port: [0 |
Index Name Flags Value
C4C2:09 EnDat Singletum Bits RO (x24 (36)
C4C2:0A EnDat Short Recovery Time RO (=00 (0)
C4C2:0B EnDat NonSafetyRelevantSubdivisio... RO 0x00035B60 (220000)
C4C2:0C EnDat NonSafetyRelevantSubdivisio... RO (=x00000001 (1)
C4C2:0D EnDat NumberOfClocksForPosValue RO (0x00008024 (32804)
C4C2:0E EnDat Forced Sampling Status RO (x0006001E (393246)
C4C2:0F EnDat OffsetBetweenPosValueAndP... RO (xa
C4C2:10 EnDat SafetyRelevantMeasuringSteps RO (x4cd2a
C4C2:11  EnDat Datum Shift RO 00
- C4C2:12  SafetyOCT SafetyRelatedEncResoluti... RO 0x00 (0)
C4C2:13 SafetyOCT SafetyRelatedEncResoluti... RO 0x00 (0)
C4C2:14 SafetyOCT Encoder Range RO 0x00 (0)
C4C2:15 SafetyOCT Reserved_1 RO 0x00 (0)
C4C2:16  SafetyOCT Fimware RO
C4C2:17 SafetyOCT Fimware Date RO
C4C2:18  SafetyOCT Encoder Index RO (x0000 (0)
C4C2:19 SafetyOCT Encoder Index Status RO 0x0000 (0)
C4C2:1A SafetyOCT Position Offset RO x0
Secondary Feedback Parameter CRC (xF8AA (63658)
- CAC30 Ch R SAFFDRIVFFFFNRACK Seean RO = i
8. Open tab “CoE — Online”
At “C4C2:1B Secondary Feedback Parameter CRC” take the parameter CRC “OxF8AA”.
9. Open “Target Systems.sds”
10. Double click on the parameter C4C2:1B
(@l Set Value Dialog X
Dec: 63658 | OK
Hex: OxFEAA I ‘ Cancel ]
Bool: ] 4] ‘ | 1 ‘
Binary:  AAFS [2
Bit Size: 0108 160320640 7
11. Enter the parameter CRC in the hex field
12. Close the window with “OK”
13. Click on “Save all” in the menu bar in order to save the settings
SafeMotion Wizard Version: 1.0.0 23
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2.5 Integration into the Safe Motion project

251 Link inputs

This chapter describes how to link the secondary feedback signals in the Connection_Input group.

Proceed as follows:

4 @]SafEMotion
3| SafeMotion Project
=l References
#¥ Target System
b L4 GVLs
i User FBs
4 .7 ChA_ChB_Connection_Input
b [« Alias Devices
ChA_ChB_Connection_Input.sal
b .3 ChA_STO_SS1_ErrorHandling
b @ ChBSLS_1
b 3 ChB_SLP_1
p -:’,] ChB_STO_SS1_ErrorHandling
b L3 ChA_ChB_Connection_Output
SafeMotion Instance

1. Open file “ChA_ChB_Connection_Input.sal”
2. Open tab “Variable Mapping”

In the following, you have to 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.

Varizble Mapping

Variables  Group Ports l Replacement Values [ Max Start Deviation

I Group

Varnable Scope  Assignment Usages
Acknowledge_ModuleError_ChB_IN  Local ||| Target System ChB_DriveReq_ErrAck (ChA_ChB_Connection_Input) ||..]L ChA_ChB._Connection
Enable_Modules_ChB_IN Local | ”Targei System ChB_DriveReq_Actvate_Encoder (ChA_ChB_Connecbon_Input) |DI ChA_ChB_C: tion

Acknowledge_ModuleError_ChB_OUT Local Target System.ChB_S1
Target System.ChE_Br

..|LChA_ChB_Connection_Input Enable_Medules ChB Decouple_ChB.DecOutl § . | Target System ChB_S:

Target System.ChB_Er

Target ChB_Pr

Enable_Modules_ChB_OUT Local |..|[ChA ChE Connection Input Enable Modules ChB.Decouple ChBDecOut2 [|[Target System ChE_Pr

3. Click the button “ ... “ at the desired variable
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Map Local Variable: Acknowledge_ModuleError_ChB_OUT to ...

Search: ‘

@ ChB Brake Release pe: BOOL Size: 1 Bit
ChB_Brake_ErrAck (Type: BOOL, Size: 1 Bit)
ChB_Safelnputs_ErrAck (Type: BOOL, Size:
ChB EncoderVnItaqe ErrAck (Type BOOL,

n ChB_SecFb_ EtrAck (Type BOOL, Size: 1 Bit)
ChB_SecFb_SetRef (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_2 (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_3 (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_4 (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_5 (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_6 (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_7 (Type: BOOL, Size: 1 Bit)
ChB_DriveCmd_8 (Type: BOOL, Size: 1 Bit)

Canl ™ ¢ N o, P N 4 M e. DMV Ol 1 T

< >

X 2 X X X X I N 2

® ChA_DiagMessage_15 (Type: BOOL, Size: 1 »

® ChA_DiagMessage_16 (Type: BOOL, Size: 1
4 Channel 2

£} ChB_STO_ErrAck (Type: BOOL, Size: 1 Bit]

v

Selected ltems Count: 6

4. Select the signal for your Safe Motion component
5. Confirm selection with “OK”

The following links are created for the variables:

! Search all levels

Usage (&
® Unused only
(O 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 1/Os
Local group
Other groups

Standard I/Os

[ 1aral Arann

oK

Ir Cancel

@ Link

The cells with “ / “ are already filled in and do not need to be linked. Make sure that already existing

links to signals are kept.

Variable Assignment

Usages

Acknowledge_ModuleError_ChB_ |/
ouT

ChB_STO_ErrAck
ChB_Brake ErrAck
ChB_Safelnputs_ErrAck
ChB_EncoderVoltage ErrAck
ChB_PriFb_ErrAck
ChB_SecFb_ErrAck

Enable_Modules ChB_OUT /

ChB_PriFb_Enable
ChB_SecFb_Enable

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

SafeMotion Wizard

Version: 1.0.0
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2.5.2 Configure ErrorHandling

This chapter describes the configuration of the secondary feedback in ErrorHandling.

4 SafeMotion
4 SafeMotion Project
+3] References
78 Target System
b A GVLs

il User FBs
. ChA_ChB_Connection_Input
A ChA_STO_SS1_ErrorHandling
LA ChB_SLS_1
4 ChB_SLP_1
iz ChB_STO_SS1_ErrorHandling

AV Vv T T

> 3 ChA_ChB_Connection_Output
SafeMotion Instance

1. Open ErrorHandling

ChB.STO_ERROR STATE O] Orlnl
ChB.SAFEINPUTS_ERROR S... f0] g
ChB.BRAKE_ERROR STATE 0] “

ChB.ENCODERVOLTAGE_E...
ChB.SECFB_ERROR_STATE |

2. Add the variable “ChB.SECFB_ERROR_STATE” to the input OrIn6

With this additional input the Secondary Feedback is considered.
3. Open tab “Variable Mapping”

 Variables | Group Ports | Replacement Values | Max Start Deviation

|l | Group

Variabls _ Scope  Assignment Usggeg
PRIFB_SAFE_REFMULTITURNPOSITION ~ Global |..|[ Target System ChB_PriFb_Safe_RefMultiturnPasition (ChA_ChB_Connection_Input) 1 [ZI[che 8
PRIFB_REFPOSITION_VALID Global [..][Ta ChB_PriFb_RefPosition_Valid ChB_Connection_In| |..lehB 8
SECFB_ERROR_STATE aiobal [] [[cres

4. Click the button “ ... “ at the newly added variable
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Map Global Variable: SECFB_ERROR_STATE to ...

Search:
<
<
<
<
&
@
<
'Y
4 Channi
3
<
i
<
<
@
<
<
Q
<
&
<
9
o
')
<
I & ChB_SLS_1
<

ChA_PriFb_RefPosition_Valid (Type: BOOL, Size: 1 Bit)

ChA_SecFb_Error (Type: BOOL, Size: 1 Bit)

ChA_SecFb_Encoder_Ready (Type: BOOL, Size: 1 Bit)
ChA_SecfFb_Position_Valid (Type: BOOL, Size: 1 Bif)

ChA_SecFb_SDI_p (Type: BOOL, Size: 1 Bit)
ChA_SecFb_SDI_n (Type: BOOL, Size: 1 Bit)
ChA_SecFb_RefRequired (Type: BOOL, Size: 1 Bit)

ChA_SecFb_RefPosition_Valid (Type: BOOL, Size: 1 Bit)

el 2

ChB_DriveReq_Activate_Brake (Type: BOOL, Size: 1 Bit)

ChB_Safelnput_1 (Type: BOOL, Size: 1 Bit)

ChB_Safelnput 2 (Type: BOOL, Size: 1 Bit)

ChB_STO State (Type: BOOL, Size: 1 Bit)

ChB_EncoderVoltage_Underrange (Type: BOOL, Size: 1 Bit)
ChB_EncoderVoltage Overrange (Type: BOOL, Size: 1 Bit)
ChB_PriFb_Encoder_Ready (Type: BOOL, Size: 1 Bif)

ChB_Prifb_SDIp (Type: BOOL, Size: 1 Bit)
ChB_PriFb_SDI_n (Type: BOOL, Size: 1 Bit)
ChB PriFb RefReguired me: BOOL Size: 1 Bit)
ChB_SecFb _Error (Type: BOOL, Size: 1 Bit]

ChB_SecFb_Encoder_Ready (Type: BOOL Size: 1 Bit)

ChB_SecFb_Position_Valid (Type: BOOL, Size: 1 Bit)
ChB_SecFb_SDI_p (Type: BOOL, Size: 1 Bit)
ChB_SecFb_SDI_n (Type: BOOL, Size: 1 Bit)
ChB_SecFb_RefRequired (Type: BOOL Size: 1 Bit)

ChB_SecFb_RefPosition_Valid (Type: BOOL, Size: 1 Bit)
I ChA_ChB_Connection_Input
b & ChA_STO_SS1_ErrorHandling

>

Selected ltems Count: 1

5. Select the signal

“ChB_SecFb_Error”

6. Confirm selection with “OK”

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

Search all levels

Usage s
® Unused only
() Used and unused
Direction
® In
Out

Show Variable Types
Matching Type
Matching Size

K&

-
c

nction block ports
Local group
Other groups

roup ports
Local group
Other groups
e I/Os
Local group
Other groups

ndard [/Os

Local group
Other groups

¢ g WE

-

QK g KK

Logic internal safe I/Os

Local group
Other groups

Logic internal standard I/Os
Local group v

| ok

Il Cancel

SafeMotion Wizard

Version: 1.0.0
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2.6 Configure SLP

- 4 [ SafeMotion
4 SafeMotion Project
[=] References
E':‘E Target System
b d GVLs
{,d User FBs
4 ChA_ChB_Connection_Input
lsd ChA_STO_SS1_ErrorHandling
@ ChB_SLS 1
iz ChB_SLP_1
. Alias Devices
'-::f-:';";' ChB_SLP_1.sal
b 4 ChB_STO_SS1_ErrorHandling
P 3 ChA_ChB_Connection_Output
SafeMotion Instance

1. Open file “ChB_SLP_1.sal’

h ¥ V¥ V7

I ChB.SECFB_SAFE_SINGLETURNPOSITIO

ChB.PRIFB_SAFE_REFMULTI... 0]
ChB.PRIFB_REFPOSITION_V... O]

By default the first block processes the position of the Primary Feedback. Since the SLP functionality is to be
implemented in the secondary feedback, adjust the function block as follows:

2. Rename the variable “ChB.SECFB_SAFE_SINGLETURNPOSITION” for the “SingleturnPos” input

You do not need the “MultiturnPos” input in this application because you are using a singleturn encoder.
Proceed as follows:

3. Delete the variable for the “MultiturnPos” input
4. Open the properties window of the “MultiturnPos” input

28 Version: 1.0.0 SafeMotion Wizard
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Properties v 31X
MultiturnPos In Port -

2| #
E Documentation
Comment

B Function Block Input Settings

Channel Interface Deactivated El

E Parameter Settings
Assigned Variable Name

DataType DINT
Max Start Deviation 0x0000 (0)
Port Name MultiturnPos

5. Select “Deactivated” in the drop-down menu of the channel interface to deactivate the input

(4 safeSLP
. St
SLP
ChB.SECFB_SAFE_SINGLET... | 0] SingleturnPos
§5] MultitumPos L PositioninLimit D]
ChB.SECFB_POSITION_VALID | 0] SafePosValid e BelowMin [D]
AboveMax [0
}a] SingleturnPosUL 0 ~ ScaledViewUL
0
[] MultiturmPosUL 0 el
ScaledActualPosition
0 \mm |

}a] SingleturnPosLL 0
3] MultiturnPosLL

PRIFB_REFPOSITION_VALID Global M Target System.ChB_PriFb_RefPosition_Valid (ChA_ChB_Connectio..
2T VR VIR [ol R | Target System.ChB_PriFb_Safe_RefMultitumPosition (ChA_ChB_C.. .|

7. Delete the old SLP variables

In the following you have to link the single signals and variables in the tab "Variable Mapping". The
procedure is identical for all variables and is exemplarily shown here with the help of the screenshots for one
variable.

Variable Mapping

Variables | Group Ports \ Replacement Values r Max Start Deviation

+ == | | | Group

Variable i Scope  Assignment Usages
SECFB_ERROR_STATE Global |..|| Target System.ChB_SecFb_Error (ChA_ChB_Connection_Input) |[][che_sT
SECFB_POSITION_VALID Global E [C)che_sui

8. Click the button “ ... “ at the desired variable
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Map Global Variable: SECFB_POSITION_VALID to ...

Search:

© ChA_SecFb_Position_Valid (Type: BOOL, Size: 1 Bit)

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

© ChA_SecFb SDI_n (Type: BOOL, Size: 1 Bit)

Q ChA_SecFb_RefRequired (Type: BOOL, Size: 1 Bit)

© ChA_SecFb_RefPosition_Valid (Type: BOOL, Size: 1 Bit)
4 Channel 2
ChB_DriveReq_Activate_Brake (Type: BOOL, Size: 1 Bit)
ChB_Safelnput_1 (Type: BOOL, Size: 1 Bit)
ChB_Safelnput 2 (Type: BOOL, Size: 1 Bit)
ChB_STO_State (Type: BOOL, Size: 1 Bit)
ChB_EncoderVoltage_Underrange (Type: BOOL, Size: 1 Bit
ChB_EncoderVoltage_Overrange (Type: BOOL, Size: 1 Bit)
ChB_PriFb_Encoder_Ready (Type: BOOL, Size: 1 Bit)
ChB_PriFb_SDI_p (Type: BOOL, Size: 1 Bit)
ChB_PriFb_SDI_n (Type: BOOL, Size: 1 Bit)
ChB_PriFb_RefRequired (Type: BOOL, Size: 1 Bit)
ChB_PriFb_| RefPosntlon Valid (Type BOOL Slze 1 Blt}

COC OO0 OO0 O OO0

ﬂ ChB SecFb_| Posmon Vahd (Type BODL, Slze 1 Bit)
© ChB_SecFb_SDI_p (Type: BOOL, Size: 1 Bit)
& ChB_SecFb_SDI_n (Type: BOOL Size: 1 Bit)
@ ChB_SecFb_RefRequired (Type: BOOL, Size: 1 Bit)
¢ ChB_SecFb_RefPosition_Valid (Type: BOOL, Size: 1 Bit)
I ChA_ChB_Connection_Input
I G| ChA_STO_SS1_ErrorHandling
I & ChB_SLS_ 1
4 G| ChB_SLP1
4 ChB_SLP_1
& FBErr (Type: BOOL, Size: 1 Bit)
< >

Selected Items Count: 1

9. Select signal
10. Confirm selection with “OK”

The following links result for the variables:

| Search all levels
I

Usage
® Unused only
(0 Used and unused

Direction
® |n

Out
Show Variable Types
Matching Type
Matching Size
Function block ports
Local group
Other groups
Group ports
Local group
Other groups
Safe I/Cs
Local group
Other groups
Standard |/Os

Local group
Other groups

Logic internal safe 1/Os

Local group
Other groups

Logic internal standard |/Os

Local group

Lo |

Cancel

Variable

Assignment

SECFB_SAFE_SINGLETURNPOSITION

ChB_SecFb_Safe_SingleturnPosition

SECFB_POSITION_VALID

ChB_SecFb_Position_Valid

11. Select safeSLP block

30 Version: 1.0.0
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Properties
SLP_1 FBSLP

|k

El Documentation
Comment

B Info Data
Map Diag
Map State

Bl Misc
Order Of Execution

B Parameter Setting
Encoder Mask
Encoder Sub Mask
Operation Mode
Scaling Factor Denominator

Scaling Factor Numerator
Scaling Unit
B Properties

Function Name
Instance Name

False
False

4294967295

4294967295
Singleturn
1000000

16

mim

safeSLP
SLP_1

12.In the properties window adjust the FB properties as follows

Property

Value

Encoder Sub Mask

4294967295 (taken from Encoder Mask)

Operation Mode

Singleturn

Scaling Factor Denominator

1000000

Scaling Factor Numerator

16

SafeMotion Wizard

Version: 1.0.0
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ChB.SECFB_SAFE_SINGLET... }O|

ChB.SECFB_POSITION_VALID O]

13. Insert the value of “Encoder Mask” and “Encoder Sub Mask” into the field “SingleturnPosUL” according to
the figure

14. Click “Save all” in the menu bar to save the settings
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2.7 Download safety projects

mlti—Downioad Safety Project(s)

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

Multi-Download n
Steps Select Valid Project(s)
Select Valid Project(s) Download  Project Name Physical Device CRCs Target System Backup/Restore maste |
7 MotionControl Term 3 (EL6910) I 0x0000 | OxBCA3 | OxBCA3 | 0xBCA3  EL6QT0 ¥) 0 Dependencies
SafeMotion Drive 6 (AX8206-0210-0104) . 0x3DCB | 0x3DCB | 0xF28F | OxF28F  AX891x ~ ) 0 Dependencies

I N!M I Cancel l

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-Dewnload H
Steps General Download Settings

Complete 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: essessee

Please verify the Serial Number of each project:

| Verified Project Name Physical Device Serial Number Target System Backup/Restore masters Backup/Restore slaves
MotionControl  Term 3 (ELE910) 99999 EL6S910 ¥ 0 Dependencies w | 0 Dependencies
SafeMotion Drive 6 (AX8206-0210-0104) 2418982 AX891x ¥ 0 Dependencies ¥ 0 Dependencies

| 8ack [[ wew ] | cConca

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 Version: 1.0.0 33
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Multi-Download E
Steps Final Verification
Project Name Physical Device Download Result Target Sy Backup/Restor ~
Configured Online Offline Verification
. " Datasets CRC CRC Result
Fh Yt Retcon MotionControl Term 3 (EL6910) [ssfelogicDate  |oxgEts  |owpEte | @ EL6910 (¥) 0 Depen
Mapping Data [ooiFF  jootFF | @
| Parameter Data |oxo708  |oxD70R )
Configured Online Offline Verification
Datasets CRC CRC Result
SafaMotion Drive 6 (AX8206-0210-0104) |Safe Logic Data !OKOSBC Ox0BBC | a AX891x (v 0 Depen
|Mapping Data [0x5334  |0x533A ]

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

l Npat I | 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 n
Steps Activation
Login Credentials
Username: Administrator
Activation = .
Activate Project Name Physical Device Target System Backup/Restore masters Backup/Restore slaves
MotionControl Term 3 (EL6910) ELE910 v 0 Dependencies v 0 Dependencies
SafeMation Drive 6 (AX8206-0210-0104) AX891x ¥ 0 Dependencies w | 0 Dependencies

[ Next || 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

Q 0 MationControl
a Q SafeMetion

Multi-Download Result

Physical Device Target System Backup/Restore Settings Backup/Restore masters Backu

Term 3 (ELG6910) EL6910
Drive 6 (AX8206-0210-0104) AX891x

@
<

¥ 0 Dependencies

~ | 0 Dependencies

v

~

{

f

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

| [sinish

|| Cancel

SafeMotion Wizard

Version: 1.0.0
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2.8 Activate configuration

Since the process images have been changed, it is necessary to reactivate the configuration. To do this,
proceed as follows:

Click on “Activate Configuration” in the menu bar

Activate Configuration
Project: SecFB Demo
Target: CX-35D5DA

[] Autostart PLC Boot Project(s)

Ly ok ~ Cancel

1. Confirm the “Activate Configuration” window with “OK

TcXaeShell X

0 Restart TwinCAT System in Run Mode

I\.»OK Abbrechen

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

36 Version: 1.0.0 SafeMotion Wizard
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29 Positioning

1. Open file “ChB_SLP_1.sal’

ChB.SECFB_SAFE_SINGLET...

Add New Variable
Change Link
Clear Link(s)
Goto Linked Element 4
Autolayout 4
Show Page Break Preview 4
Change Execution Order of FBs

Show Onlin{\Value

| ChB.SECFB_POSITI

Show References
6 Cut Ctrl+X
(' Copy Ctrl+C
i1 Paste Ctrl+V
Validate
Validate All
M Properties Alt+Enter

3. Right click in the network
4. Click “Show Online Value” to see the analog values

SafeMotion Wizard Version: 1.0.0 37
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ChB.SECFB_SAFE_SINGLET... 0

| ChB.SECFB_POSITION.VALID | FALSE (0)

Garioarers o
-_

The signal for ChB.SECFB_POSITION_VALID is first displayed as FALSE, because more time is needed
until the signal appears.

5. Open ChB in Drive Manager

BECKHOFF

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
Be sure to have an emerency stop switch clase to you,
Ba sure to have the correctly configured NC-Axis parameters.

oo =3

6. Arrange the Drive Manager window to the right of the SLP network

7. Open tab “Run Motor”

ChB.SECFB_SAFE_SINGLET..

A warning message appears. Since this application is a demo system, there is no danger here.
8. Close warning with “OK”

A NC
: Enable controller

9. Click on the box “Enable controller” in the field “NC”

With the manual traverse function of the Drive Manager, move the linear axis in the following to determine
the value range that is to be traversed later.
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A NC

Enable controller
Online position: -60.2608

Functions Parameters

Information

10. Click on the “—" symbol in the “Manual” tab to move the motor manually to the minus range

ChB.SECFB_SAFE_SINGLET...] 17612750

ChE.SECFB_POSITION_VALID  TRUE (1)

4294672... . ScaledViewl
o .

_ . 8182 ' mm |
“ mm |

11. Remember value “17613750” of SAFE_SINGLETURN_POSITION

SafeMotion Wizard Version: 1.0.0
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A NC

Enable controller
Online position: -114.0822

Parameters

®

7

®

—h

12. Click on the “++” symbol to move the motor manually into the plus range

ChB.SECFB_SAFE_SINGLET...| 9638750 |

ChB.SECFB_POSITION_VALID ~ TRUE (1)

 68719.47672 || mm
15422 fom

13. Remember value “9638750” of SAFE_SINGLETURN_POSITION

A NC
D Enable controller

14. Uncheck “Enable controller”
15. Close Drive Manager

16. Click on “Show Online Data” in the menu bar to deactivate the online view

40
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ChB.SECFB_SAFE_SINGLET... E
ChB.SECFB_POSITION_VALID O] Valid
_17613750
b T
_9638?50
= .
17. Enter the values of the test drive in the block as shown in the diagram
18. Click on “Save all” in the menu bar to save the settings
SafeMotion Wizard Version: 1.0.0 41



Demonstration BEGKHOFF

210 Download safety project

After configuration, download the safety projects. Proceed as follows:

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

Multi-Download [ < |
Steps Select Valid Project(s)
SelectVakd Froject(e) | Download Project Name Physical Device CRCs Target System Backup/Restore maste
O MotionControl Term 3 (EL6910) B oxzcas | 0xBCA3 | 0xBCA3 | 0xBCA3 EL6910 ¥ | 0 Dependencies
SafeMotion Drive & (AX8206-0210-0104) . OxF28F | OxF28F | 0x389E | 0x380E AXE9Tx v | 0 Dependencies
I_T\ Next I [ Cancel |

The “Select Valid Project(s)” window opens. Here you can see which safety projects you can download.
2. Select the SafeMotion Wizard project
3. Go through steps 3-13 of the chapter Download safety projects [P 331
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211 Check safety functionalities

In this chapter you will test the SLS and SLP safety functions by running the motor. Proceed as follows:
1. Open ChB in the Drive Manager

ings & Scaling

o2 Tune drive
1info

2. Open the “Run motor” tab

ﬁ Basic settings @= Scaling @ Run mator

of Tune drive @), Diagnostics W Advanced
Warning and info

Caution - Risk of injury or damage of the machine

Be sure to have the correctly configured drive parameters.

Be sure to disconnect the motor to the machinery if possible, in case that you only want to test running the motor.

Be sure to have an emerency stop switch close to you.

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

A warning message appears. Since this application is a demo system, there is no danger here.
3. Close the warning with “OK”

A NC
Enable controller

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

Functions Parameters

@ ®

-

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

SafeMotion Wizard Version: 1.0.0 43
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Manual Parameters

Start mode IReversing sequence
Target position 1 [-100 || mm

Target velocity (10 || mm/s

Target position 2 [-50 || mm

Idle time [1 || s

O Trigger start/stop scope

6. Open the “Functions” tab

In the "Functions" tab, configure a reverse sequence.

7. Enter the following values:

Setting Value
Target position 1 -100 mm
Target velocity 10 mm/s
Target position 2 -50 mm
Idle time 1s

U]ﬁi Stop

8. Click on “Start”
A NC

Enable controller
Online position: -50.0815

On the basis of the online position value you can see how the motor moves. The motor is within the
permitted speed.

Start Lmi

9. Click on “Stop”
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Manual Parameters

Start mode IReversing sequence
Target position 1 [-100 || mm
Target velocity [20 [| mm/s
Target position 2 -50 [| mm
Idle time 1 | s

[] Trigger start/stop sco

In the “Functions” tab, you can

pe

now configure an increased velocity.

10. Enter 20 mm/s in the “Target Velocity” field

11. Click on “Start”

A NC

Enable controller
Online position: -70.4228
NC Axis error: 0x4650

Manual

Start mode
Target position 1
Target velocity

Target position 2

Idle time

IsCl
IsCi
IsP¢
IsR¢
Nat

Al

Information

“Drive not ready for operation® The drive is not ready
for operation.The following are possible causes:

-the drive is in failure state (hardware fault),

- the drive is in the starting-up stage (e.g. following

an axis reset preceded by a hardware fault).

-the drive has not been enabled Remark: The time
required for "booting” a drive after a hardware fault
can amount to several seconds.

An error message appears because the motor is too fast. The SLS functionality has been successfully

implemented.

12. Reset error

SafeMotion Wizard

Version: 1.0.0
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A NC

Enable controller
Online position: -60.2608

Functions Parameters
- - ++
Information
13. Click on the “—" symbol in the “Manual” tab to move the motor manually out of the permitted range

An error message appears again as soon as the motor leaves the allowed range. The SLP functionality is

also successfully implemented.

46
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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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