(Dual Work Zones)
Features Settings

First, a plane feature is needed, as this is going to be
used to set up a trigger plane later in the safety
settings.

1. Go to Installation
2. Tap Features

3. Tap Plane. A new Plane feature is now added to
the Features list

4. Rename the plane to something meaningful by
tapping the pencil| 7 |

5. Highlight the plane in the Features list and click
Edit

(Optional)

You can use the TCP of the robot (as default, this will
be the tool flange) to teach three points in space to
create a plane. To do this, click the “Teach this plane”
button and follow the Wizard.

Planes

<unnamed>*
default_1*

RERE S QH

Program [Installstion Move 1/0 Log

> General Features
A Base
@ Tool

@ Plane_1

D safety

V Features

« Point

/ Line
€ Plane 3
D Fieldbus

O Normal

Speed 100%
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Move here Teach this plane
° 0 O Simu\ation.
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(Dual Work Zones)
Features Settings ~ Planes

<unnamed>*

In this example, an x-z-plane w.r.t. the base M 7 detaut, 1
feature is created. Robot _ Fermre
[ Base v
Tool Position -
It is possible to offset this later in the safety +] x 0.00)mm [+ ]
H H Y 0.000mm |+ | —
settings if needed. , 0.00mm [+][=]
RPY [°] v
Tap “OK" once satisfied. o ww  [F]
RY 000 [+][-]
© Rz 000 [+][-]
4 O Feature is out of reach
=]
OK Cancel

O Normal —t o 0 O iam_nar_i.:-ni

Speed 100%
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Safety Settings

Planes

Now we need to go to the Safety Settings to LTB =z QM et

Program [Installstion Move 1/0 Log

actually set up the feature plane as a safety Robot Planes (0 of 8)
plane + Add plane 4
Robot Limits
Joint Limits E|
1. Go to the Safety settings Planes )
1 Tool Position
1|;ool . ‘,@
” n irection
2. Tap "Planes — | properties
Hardware VZ
3. Unlock the Safety settings by entering your PROFisafe ® | copvreature o
. Safe Home
pre-configured Safety password and then —
ree - Restrictions
-tap UnIOCk Position
=
D|splaciTent
4. Then tap "Add plane” =
|

O Power off —— o 0 O gamuati‘:;r.C}

Speed 100%
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(Dual Work Zones)

Safety Settings Planes

<unnamed>*

Rename the safety plane to something a - e
meaningful by tabbing the pencil.[Z] Robot Planes (1 of 8)
Trigger Plane Ee @
. Robot Limits + Add plane
1. Copy the feature from the drop-down list Joint Limits [+]
and choose the desired feature plane Planes
which is needed. t Tool Position
-I;ﬁ":alction
. . . /0 Properties
2. Inthis example, the plane created earlier in ardware rager Plane
the Feature Settings (TriggerPlane) is PROFIsafe ? comprense] 5
Chosen . Sl Rz lo TriggerPlane 2 v ‘
;ro‘;?t?on Restrictions
X . . X EI IH Trigger Reduced mode v ‘
3. Displacement will offset the plane in either Displacement
the positive or negative direction along the 9 t'lEfbm"B
plane normal (Z-axis of the plane feature). O Restrict Flange
4. Uncheck the checkbox for the "Restrict QO roveron E— 000 @D

Elbow” and the "Restrict Tool Flange” so
these won't trigger the safety plane. The
Elbow can be left checked if your

application needs it. © 2022 Universal Robots A/S. All Rights Reserved.



(Dual Work Zones)

Safety Settings

We want the robot to run with the same speed
and limits on both sides of the trigger plane.

1. Go to the Safety settings
2. Tap "Robot Limits”

3. Tap the "Custom” radio button

4. Change the limits in both the “Normal” and
the “Reduced” columns to be the same

values.

Robot Limits

2 b QM

Move 110 Log

; omcen

V safety Use of Safety Configuration parameters different from those defined by the risk assessment can result in hazards that are not

<unnamed>*

default

2 Robot Limits reasonably eliminated or risks that are not sufficiently reduced.

Joint Limits
Factory Presets
Planes O

Tool Position

Tool 3

Direction @ Custom
1/0
Hardware Limit
Safe Home Power
s Momentum
Position Stopping Time
> Fieldbus Tool Speed
> URCaps Tool Force
) Elbow Speed
Elbow Force

O Power off

|
| Normal Reduced 1
300/ W 300/ W
25.0| kg m/s 25.0| kg m/
400/ ms 400/ ms
500 mm 500/ mm
1500/ mm/s 1500 mm/s .
150.0/N 150.0|N
1500/ rmmvs 1500| mm/s
150.0|N 150.0|N

Speed ¢
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(Dual Work Zones)

Safety Settings

For the safety plane to trigger correctly, when
the tool TCP gets close, it is mandatory to set a
Tool Position within the safety settings. This is
also shown by the yellow sign on the Tool
Position.

1. Goto Tool Position

2. Tap Add Tool

Tool Position

REZ24 QX Surranes>

Program [installation Move

WV Safety

Robot Limits

Joint Limits
Planes
1 1 Tool Position

Tool
Direction

1/0
Hardware
PROFIsafe
Safe Home

Three
Position

D Fieldbus

O Power off

110 Log

Speed 100%

R
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Tool (1 of 3)
Tool Flange
+ Add Tool 2

1 Remember to define a tool
=+ /| Tool Flange

® Radius (max: 300mm)

Copy TCP Q

Edit Position
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(Dual Work Zones)

Safety Settings

Rename the tool to something meaningful by
tapping the pencil.[/]

Edit the Radius and Position to match the tool
attached to the robot.

In this example, we are setting a Radius of
100 mm and the TCP position to
XYZ [0, 0, 200] in millimeters respectively.

If a TCP has already been configured in the
->General/TCP settings, you can copy it by
selecting it in the drop-down menu under "Copy
TCP”.

Tap Apply in the bottom right corner of the
screen, wait for the .

Tool Position

<unnamed>*
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default_1*

gram Move

Robot Limits

Joint Limits
Planes
Tool Position

Tool
Direction

1/0

Hardware

PROFIsafe

Safe Home H’l
Three &
Position

O Power off \
Speed 100%

Tool (2 of 3)

Tool Flange

VacuumGripper

EI + Add Tool

VacuumGripper

® Radius (max: 300mm)

1000

Copy TCP (%)

IEI ‘Custom v

Edit Position

X 0.0/mm

Y 0.0/ mm
Z | 200.0 mm

° 0 O Simulation.

© 2022 Universal Robots A/S. All Rights Reserved.



(Dual Work Zones)

Safety Settings

The SICK nanoScan3 requires a
complementary input to switch between
fieldsets. To accommodate this, we'll use both
Not Reduced Mode and Reduced Mode
function assignments to tell if the robot is on
either side of the trigger planei.e. if it has
triggered reduced mode or not.

For this example, the first pair of
COs(config_out[0] & config_out[1]) is set to
"Not Reduced Mode” and the second pair
(config_out[2] & config_out[3]) is set to
"Reduced Mode".

Tap "Apply” to apply the safety settings.

1/0

=

Program installstion Move

Robot Limits

Joint Limits
Planes
Tool Position

Tool
Direction

1/0
Hardware
PROFIsafe
Safe Home

Three
Position

O Power off

o M

110 Log

<unnamed>*
default_1*
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Input Signal Function Assignment

config_in[0], config_in[1] Safeguard Reset v

config_in[2], config_in[3] Unassigned v

config_in[4], config_in[5] Unassigned v

config_in[6], config_in[7] Unassigned v

Output Signal Function Assignment OSSD
config_out[0], config_out[1] ‘Not Reduced Mode v O
config_out[2], config_out[3] lReduced Mode v O
config_out[4], config_out[5] lUnassigned v O
config_out[6], config_out[7] ‘Unassigned v O

Speed 100%

o 0 O Simulation.
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(Dual Work Zones)

Safety Settings /0

When prompted, tap "Apply and restart” R B2 ¢ e

Run Program | Installstion|  Move

W Safety Input Signal Function Assignment
Robot Limits
Joint Limits config_in[0], config_in[1] ‘Safeguard Reset v
D config_in[2], config_in[3] ‘Unasggned v
config_in[4], config_in[5] lUnassigned v
Tool Position - -
config_in[ = g = v
Tool - Safety Configuration
Sigectony Safety Configuration is different than the one applied to the
1/0 *  controller. Either apply safety changes or cancel.
Apply and restart Safety Configuration will be applied and
Hardware Output § the robot will reboot Ossb
FlICIAIZEE Cancel Cancel this dialog to continue making modifications
Safe Home config_ou v o
i Cancel
Position config_out[4T, config_out[5] Unassigned v O
config_out[6], config_out[7] Unassigned v O
> Fieldbus
ife ] Unlock Apply

O Power off ‘ ° 0 O SimLHation.
Speed 100%
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(Dual Work Zones)

Safety Settings

In the "Confirmation of applied Safety
Configuration” popup, make sure to go through
all the settings to confirm that everything is set
correctly.

Then tap "Confirm Safety Configuration”

R
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? &. n E <unnamed>*
A A default_1*
1/0

Installation Move Log

Confirmation of applied Safety Configuration

® Robot Limits Limit Normal Reduced —
Robot Power 300 300 W
Joint Li YIRS [FEEtiEEm Momentum 25.0 25.0 kg m/s
Joint Speed Stopping Time 0.400 0.400 s

Planes m Stopping Distance 0.500 0.500 m

Tool Pq Tool Speed 1.500 1.500 m/s

—— Tool Position Tool Force 150.0 150.0 N

ool

Directi Elbow Speed 1.500 1.500 m/s
Elbow Force 150.0 150.0 N

170 110

PROFIs PROFIsafe

Three Three Position

Positio

> Features
> Fieldbus

Apply
O Confirming safety ‘ ° 0 O Simu\ation‘
Speed 100%
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(Dual Work Zones)

Offsetting the Tool Position Sphere
Trigger Plane

When the Tool Position sphere comes into Lrﬂ 2& e oy

contact with the trigger plane, the robot goes TCP Position Robot Tool Position

from "Normal” to "Reduced” mode. — Active TCP <[ Toaadmm x| 8 ed

This results in the robot entering reduced mode z By

before the TCP reaches the plane with a 5 EEL L XL

distance & equal to the radius of the sphere. . S z[_67085mm Rz[ -0.01ZJred
x+ Joint Position

When the sphere moves from "Reduced” to ¢ i i iy

"Normal”, the sphere needs to clear the plane TCP Orientation Shouier <oaale

completely, before the robot enters "Normal” : . ‘

mode again. Rzs Rz S il
o E Wrist 1 -90.15 °

Because of this, you might want to consider e x IWM ] 89,90 :

offsetting the plane by the radius of the sphere ' : ‘

to obtain a more intuitive behavior. Rv+ o Home Frecdrive | ) s Lo

O Normal ‘ﬁ* o 0 o ‘I—rirmllatif:-n-

O Reduced

© 2022 Universal Robots A/S. All Rights Reserved.



(Dual Work Zones)

Safety Settings

To do this, go back to Installation->Safety-
>Planes and unlock the safety settings.

1. Inthe "Displacement” input field, enter the
radius of the Tool Sphere.

2. Tap "Apply” and confirm the safety
settings again.

Planes

R
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<unnamed>* D
C

REE+ QB

Program |nstallation’  Move 110 Log

Robot Limits

Joint Limits
Planes
Tool Position

Tool
Direction

1/0
Hardware
PROFIsafe
Safe Home

Three
Position

O Power off

default_1*

Planes (1 of 8)

Trigger Plane Ee @
+ Add plane

Properties
Trigger Plane

Copy Feature (%)

IO TriggerPlane v ‘

Restrictions
IH Trigger Reduced mode v ‘

Displacement

10 109100

[ Restrict Elbow
[ Restrict Flange

Speed 100%
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Wiring /0

| f you do not have an original cable for the
SICK nanoScan3, then you can use individual
wires, which have also been used in this
example. This is why a red(RD) wire has been
used instead of a white (WH) wire.

0|

ard slop  Emergency

| a7

Circuit diagram
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(Dual Work Zones)

SICK
Safety Designer

NOTE!

Refer to the documentation of the particular
scanner you are using for information on how
to configure it correctly.

We have used the SICK nanoScan3 in our
example, so you can skip the following pages if
they don't apply to you.

The warning fields are redundant in this
example, but can still be used to set the
configurable outputs on the nanoScan3 to, e.qg.
a signal tower or similar.

Fields
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(Dual Work Zones)

SICK
Safety Designer

A static control input consists of 2 channels.
The channels of a static control input are
switched inversely. The following table shows
which status the static control input’s channels
must have to define logical input conditions 1
and 0 at the relevant control input.

This is why both "Not Reduced Mode” and
"Reduced Mode” Function Assignments are
used in the robot safety 1/0 settings.

1 o 0
) 1 1
1 1 Error

0] o) Error

Source: https://cdn.sick.com/media/docs/7/37/137/operating_instructions_nanoscan3_i_o_en_im0087137.pdf

1/0
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(Dual Work Zones)

SICK
Safety Designer

Here we see that the yellow Warning fields
aren't used for anything.

Only the orange/red Protective fields are used
to set the OSSD signal pair to LOW, thereby
triggering a safeguard stop of the robot.

A| Field set3 | Field set 4

1 Active NOT Active
o NOT Active Active

R
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