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Introduction Cﬂ P TR On

1 Introduction

The URCap CAPTRON TCP is a software extension for the UR robot (Universal Robots). It
was developed to integrate the CAPTRON TCP sensors with minimal effort. With the CAPT-
RON TCP sensors, a TCP set up on the robot can be checked and adjusted during program
runtime. Inaccuracies in the TCP, e.g. due to the replacement of an adhesive nozzle, can be
easily corrected manually or automatically.

1.1 About this document

The reference manual contains an overview of all functions of the URCap. It was created
for robot programmers, software developers and maintenance technicians.

1.2 Requirements and supported versions

E-Series robots (UR3, UR5, UR10 or UR16) from PolyScope 5.11. UR20/30 robots with Po-
lyScope from version 5.11.

1.3 Update the URCap

Attention: Robot programs that were created with a previous version may no longer be used.
The robot programs and the robot installation may have to be recreated or adapted. To install
the URCap version 1.0.1 on a system where an earlier version is already installed.

¢ Uninstall the previous version

e Check the PolyScope version, if necessary update to a newer version (version 5.11)
e To avoid configuration conflicts, create a new robot installation

¢ Install the new version of the URCap
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2 Installation

2.1 Installing the URCap
RE 2+ QH e D

What would you like to do first?

R E 2

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT
INSTALLATION

[ Dontt show this message again

OPoweroff ¢ ° 0 O smulation )

Fig. 1: Home screen

1. Start the robot
2. Insert the USB device with the URCap
3. Click the hamburger menu in the top right corner

n <unnamed>
Move Log

New.
1o

P herp

iAo g

£¥ settings
What would you like to do first? ) shutdown Robot

I E 2

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT
INSTALLATION

O Don't show this message again

OPoweroff — o 0 O smulation )

Fig. 2: Select Settings

4. Click "Settings"
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<unnamed>

def

Remote TCP & Toolpath
v System

System
Backup

Licensegi3

Remote
Control

URCap Information

Constrained
Freedrive

Network

Update

6
=]

O Power off

Fig. 3: Add URCap

5. Click on "URCaps"
6. Click "+"

<unnamed>
default

@ CAPTRON-TCP-1,0-RC2.urcap

Filename: Filcer:

[usb/CAPTRON-TCP-1.0-RC2.urcap URCap Files 8 v ‘

oot Jews |
O v — 000 @

Fig. 4: Select URCap on USB device

7. Select URCap on USB device
8. Click "Open® to install the URCap
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Installation

© CAPTRON TCP

System
Backup

Licenses

URCaps
Remote URCap Information
Control

Constrained
Freedrive

Network

Update

-

Inactive URCaps
Remote TCP & Toolpath

The changes require a restart to tale effecg

Restart

O Power off

Fig. 5: Restart the robot

000 - @

9. Agree to the end user license agreement by clicking on “Restart”. The ro-
bot is restarted to complete the installation

<unnamed>
default

@ CAPTRON TCP

System
Backup

Licenses

URCaps

Remote URCap Information

Control URCap name: CAPTRON TCP

Version: 1.0.0

Developer: CAPTRON Electronic GmbH

Contact Info: Johann-G.-Gutenberg-tr. 7, 82140 Olching, Germany
Description: URCap to use the CAPTRON TCP measurement units
Copyright: Copyright (c) 2024 CAPTRON Electronic GmbH

License Type: See license agreement below
Update License:

. End-User License Agreement (EULA)
> Security

1. Introduction

Constrained
Freedrive

Network

AmbH Tahann.

_______IE3EN

L & d

Inactive URCaps
Remote TCP & Toolpath

This End-User License Agreement ("EULA") is a legally binding contract between the user ("Licensee") and CAPTRON Electronic
7 R9140 Alrhine Aermans (MCAPTRANN rararding the s

f the snfturara (MQefrwara far

Restart

~

O Power off

Fig. 6: URCap successfully installed

Speed 100%

C—

000 - @

10. If the URCap has been successfully installed there is a green check mark

next to the URCap name
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2.2 Uninstall the URCap
RE2+PQ2H

Active URCaps

& CAPTRON TCP

Inactive URCaps
Remote TCP & Toolpath

System
Backup

Licenses

URCaps

Remote URCap Information

Control URCap name: CAPTRON TCP ~
; Version: 1.0.0

Constrained  peyejoper: CAPTRON Electronic GmbH

Freedrive Contact Info: Johann-G.-Gutenberg-Str. 7, 82140 Olching, Germany

Description: URCap to use the CAPTRON TCP Measurement units

Network Copyright: Copyright (c) 2024 CAPTRON Electronic GmbH
License Type: See license agresment below

Update License:

. End-User License Agreement (EULA)
> Security

1. Introduct]
This End-U ense Agresment ("EULA") is a legally binding contract between the user ("Licensee”) and CAPTRON Electronic ~
b Tnh S itanhere-Si 7 A2140 Alehine Garmany (108 PTRANN ramardine the 1ies of tha efruars (1Sefrwara far

Fig. 7: Remove the URCap

1. Select the URCap to be uninstalled
2. Click "-"
3. Restart the robot
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3 Installation Page
3.1 Licensing

In order to use the URCap, a valid license key must be purchased in advance. The license
key must be entered and saved on the installation page. The license is a one-time purchase.

3.1.1 Enter license key on robot

The license key is generated using the robot ID displayed on the robot. To do this, open the
installation page and follow steps 1-7.

> General CAPTRON TCP

) Safety

Overview C/IPTRON
) Features
3 Select TCP

) Fic 2 us
~ URC 3 Setup Rename

aps

TCP

TCP Correction

X 0.00 mm RX 0.0
Y 0.00 mm RY 00
z 0.00 mm RZ 00 °
a 0.00 mm

Calibrate Stop

¥ Update License

000 e

Fig. 8: Installation page

Open the installation page
Go to URCaps

Click on "CAPTRON TCP"
Click on "Update License"

N =

BEDEDE
BEEEEBDD%D‘

Fig. 9: Robot ID

5. Use the displayed robot ID to generate your software license key on
https://www.captron.com/ur/.

URCap | CAPTRONTCP |en_EN| 1 Version 1.0.2_EN Page 9 of 33
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S=pHHEEE
T L1

N T L

-1 L

Fig. 10: Enter license key

6. Enter your software license key in the input field instead of the
message for the robot ID

'Mse

Fig. 11: Valid license

7. You will recognize a successful activation by the green symbol

3.2 Setup and editing CAPTRON TCP

Up to 10 TCPs can be managed in a robot installation. The setup is done with the help of a
setup wizard. To successfully set up a CAPTRON TCP, at least one configured TCP must be
available, which can be used as a reference TCP.

3.2.1 Setup new CAPTRON TCP

)M‘V‘Ger\eral . CRONTCP -
Overview C/IPTRON

) Fieldbus Select TCP
[ R
e (I
TCP
TCP Correction

0.00 mm RX 00 °
0.00 mm RY 0.0 °
0.00 mm RZ 00 °
0.00 mm

QN < X

Calibrate Stop

4 Update License

° 0 O smulation )

Fig. 12: Open setup wizard
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1. Open the installation page
2. Click "+" (a new TCP will be created)
3. Click "Setup" to open the setup wizard

<unnamed>

default*
New.
Mo, I og

R A2+ Q

Installation

aun
> safety .
Setup Wizard Step (1/7) - ct TCP variant
eatures
) v <Select TCP Variant> W
ieldbus
[0 select TCP variant <Select TCP Varlant>
WV URCaps

CAPTRON TCP

ORL2-40T
CAPTRON OGLW2-40T
TCP [] Select 10's

oGLW2-70T

[7] select reference TCP
["] Teach center pose
[7] Parameter

[7] Referencing

[7] setup complete

O Power off

Open

> General

Step (1/7) - Select TCP variant
0oGLW2-70T -
+/ Select TCP variant

Setup Wizard

CAPTRON
TCP

[] select 10's

[] select reference TCP
[] Teach center pose
[] Parameter
5

[] Referencing

[] Setup complete

Ol'nwernh’ ‘ ° 0 o SH--n.I-ar.m:n.

Fig. 13: Setup wizard step 1

4. Select the TCP variant used
5. Click on "Next"

URCap | CAPTRONTCP |en_EN| 1 Version 1.0.2_EN Page 11 of 33



Installation Page CI'"’ TR On

2 ¢ QM

9pen

> General CAPTRON TCP
Setup Wizard Step (2/7) - Select 10's

Select input X Select input Y
> Fleldbus / Select TCP varlant <Select Input> v <Select Input> -

CAPTRON i _ls_x
TcP [ select 10's ==

ix_Is_y

digital in[2]
[] select reference TCP digital_in[3]
digital_in(4]
digital_in[S]
[] Teach center pose digital_in[6]
digital_in[7]
config_in[0]

[] Parameter config_in[1]

config_in[2]
i 3
[] Referencing config Inl3]
config_in[4]
config_in[5]

[] Setup complete config_in[6]

P4

= SN
alatio s
> safety
Setup Wizard
Select input X Select input Y

2SR / Ssket TCP varre
“ URCaps

CAPTRON
TCP </ Select I0's

Step (2/7) - Select 10's

[] Select reference TCP

[[] Teach center pose

[7] Parameter

[7] Referencing

[[] Setup complete

O Power off

Fig. 14: Setup wizard step 2

6. Select input X-axis (white cable of the CAPTRON TCP sensor)
7. Select input Y-axis (black cable of the CAPTRON TCP sensor)
8. Click on "Next"

Note: Both digital and configurable inputs can be used. To identify the input used for the sen-
sor, you can rename the 10 in the robot's 1O setup.
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Installation Page

> General CAPTRON TCP

Safef
Seuts Wiserd
2 Fieldbus / Select TCP varlant

CAPTRON
TCP </ Select 10's

[ select reference TCP
[] Teach center pose
[] Parameter

[ Referencing

[] Setup complete

Step (3/7) - Select amnce TCP
+

<Select TCP> hd

<Select TCP>

° 0 o i‘”"'l,.lat‘:_‘l.‘.

O Power off

Fig. 15: Setup wizard step 3

9. Select reference TCP

10. Click on "Next"

2P H

> General
> safety

> Features

CAPTRON TCP

Setup Wizard

> Fieldbus
“ URCaps

/ Select TCP varlant

CAPTRON
TCP ' Select 10's

</ Select reference TCP

[0 Teach center pose

[] Parameter

[] Referencing

[] Setup complete

O Power off

ch center pose

Step (4/7) -
Move Here

S

URCap | CAPTRON TCP | en_EN | 1
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> General CAPTRON TCP

DL Step (4/7) - Teach center pose
e |
+/ Select TCP variant

CAPTRON
TCP  Select 10's

/ Select reference TCP
«/ Teach center pose

] Parameter

[] Referencing

[[] Setup complete
e

O Normal

Fig. 16: Setup wizard step 4

11. Click on Set Center to teach the center position
(The center position must be taught so that both light barriers are
interrup-ted and both LEDs light up)

12. Click on "Next"

IR

Run

.
Setup Wizard Step (5/7) - Parameter
Motion radius Search Z
> Fieldous / Select TCP variant 15.0 mm
CAPTRON 2
o seect 05 s (100 s

Motion overrun (360+n) Adjust angle

mm

</ Select reference TCP O Adjust angle active
Iterator
/ Teach center pose L

5.0 mm
+/ Parameter

[7] Referencing

["] Setup complete

[ |[om ]

ONormaI ‘ ° 0 O simulation )

Fig. 17: Setup wizard step 5

13. Click on "Next"
(If problems occur during referencing/calibration, the parameters might
need to be adjusted, explanations in chapter 3.2.5 Setup wizard settings)
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defautt_1*

<unnemeds* E‘J CAFC ==
- R

.
SSiopivizand Step (64 Referencing
» it /' Select TCP variant

CAPTRON
TCP +/ Select I0's

VNC Server

Remote TCP «/ Select reference TCP
& Toolpath

/' Teach center pose

</ Parameter

/ Referencing

Calibration successful
15
[7] Setup complete
[ | [ '
Normal : ° 0 O Simulation

Fig. 18: Setup wizard step 6

14. Click on "Referencing" to start referencing
(The robot then carries out its reference movement. This determines the
intersection point of the two light barriers for the offset calculation)

15. Click on "Next"

(If an error occurs during referencing, please check the parameter in the
previous step)

eV |

CA4FC =
= E:J e —

> General CAPTRON TCP

> safety

Setup Wizard
& e ' Select TCP variant
“ URCaps

CAPTRON
TCP / Select 10's

Step (7/7) - Setup complete

VNC Server

Remote TCP 1 TCP
EXTEEIEAA / Select reference TC

 Teach center pose

/ Parameter

' Referencing

16
«/ Setup complete
=T o |

o Normal

Fig. 19: Setup wizard step 7

16. Click "Finish" to complete the setup process

3.2.2 Edit existing CAPTRON TCP

In order to adjust basic settings such as the movement radius or similar after the initial setup,
the setup wizard can be repeated at any time.
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CAFC =
(R Eﬂ Pl —

> General CAPTRON TCP

Lo Overview C/IPTRON

Select TCP
CAPTRON TCP #1 -

E] Settings

CAPTROI
TCP

TCP Correction
VNCServer™ x 000 mm RX .00 °
Remote TCP ¥  -0.10 mm RY 00 °
&Toolpath = > .10 mm RZ 00 °

a 1.61 mm

Calibrate Stop

Fig. 20: Open Setup Wizard for editing

1.
2.
3.
4.

Open the installation page and click on "CAPTRON TCP"
Select the desired CAPTRON TCP from the selection
Click on "Setup" to open the setup wizard

Repeat steps 4-16 from the previous chapter (Setup new CAPTRON
TCP)

3.2.3 Rename CAPTRON TCP

CAFC =
R+ [ﬂ EE—

> General CAPTRON TCP

verview
overvi C/IPTRON
- |

S Fieldbus Select TCP.
CAPTRON TCP #1
CAPTROg l:] Settings

TCP

TCP Correction
VNC Server o

X 0.00 mm RX -0.0
Remote TCP 7 -0.10 mm RY -0.0 °
&Toolpath™™ >  .0.10 mm RZ 00 °

@ 1.61 mm

Calibrate Stop

® Update License

Fig. 21: Rename CAPTRON TCP
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1. Open the installation page and click on "CAPTRON TCP"
2. Select the desired CAPTRON TCP from the selection
3. Click on "Rename" to open the input dialog

Captron TCP #1

HHHEBBBRnnnnn -
OONoBonooE - o
e e e e e

BEEEEDDHDQD'

Fig. 22: Enter name for CAPTRON TCP

4. Enter the desired name in the input field
5. Click "OK" to confirm the change

3.2.4 Delete CAPTRON TCP

CAPTRONTCP
-
Overview cAPTRON
S gy @ T W e |
aps

TCP Correction

X 0.00 mm RX
0.00 mm RY The selected TCP will be deleted,
0,00 mm az Do you want to ¢

Y
ontinue?
Z Captron TCP #1
0.00 mm 4
Calibrate

CAPTROI
TCP

4 Update License

° 0 O smutation )

Fig. 23: Delete CAPTRON TCP

Open the installation page and click on "CAPTRON TCP"
Select the desired CAPTRON TCP from the selection
Click "-"

Click "Yes" to confirm deletion

Bhon =

3.2.5 Setup Wizard Parameters

The preset values are specific to the respective TCP sensor and may need to be adjusted, as
tools can differ greatly.

URCap | CAPTRONTCP |en_EN| 1 Version 1.0.2_EN Page 17 of 33
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I % Q

Run M

/)
o Log
General CAPTRON TCP
.
Setup Wizard Step (5/7) - Parameter

> Features

Search Z

O RS / Select TCP variant

Vv URCaps

CAPTRON
TCP / Select 10's

Adjust angle

K © O D?djust angle
/' Select reference TCP @ Adilst angle active
/ Teach center pose

</ Parameter
[[] Referencing

[7] Setup complete

[ reon | [ e ]

o 0 O S\V‘ﬂu\atiw:m.

Fig. 24: Setup Wizard Parameters

1. Under "Motion radius", the radius for the reference/calibration movement
can be set

2. Under "Speed", the speed of the reference/calibration movement can be
set. The speed set here serves as the basis for the CAPTRON ACTION
used in the program

3. Under "Motion overrun (360+n)" you can set a number of degrees by which
the complete circular movement for the reference/calibration movement is
exceeded. This value must be adjusted if the reference/calibration move-
ment ends exactly within a light barrier

4. Under "Search Z" you can set the Z-stroke that is used to determine the Z-
length of the TCP

5. Under "Acceleration", the acceleration of the reference/calibration move-

ment can be set. The acceleration set here serves as the basis for the

CAPTRON ACTION used in the program

If "Do not adjust angle" is selected, no angle correction is performed

If "Adjust angle" is active, the angle correction is carried out

8. Under "lterator" you can set how often the angle search is repeated to
achieve the desired accuracy

9. Under "Offset Z", the Z-stroke used for the angle search can be set. The
TCP therefore immerses into the CAPTRON TCP sensor by the set value
at the intersection point of the light barriers in order to determine the tilting
of the TCP

10. Under "Accuracy", you can enter a desired number of degrees for the
angle correction. If the determined correction value is smaller than the in-
put value, the angle search is terminated even if the iterator value is not
reached

No
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3.2.6 URCap Settings

<unnamed=* @ i E

defauit_1*

> General CAPTRON TCP

> safety
Overview C/IPTRON

> Fieldbus Select TCP
Y | 2 [ Raname |

capTRO [~ ] [saeama’]

TCP Correction
VNCServers x 000 mm RX 00 °
Remote TCP ¥  -0.10 mm RY .00 °
&Toolpath = > 510 mm RZ .00 °
] 1.61 mm
X

@ Updatelicense

O Normal

Run alatio o Log
Safety .
Settings CAPTRON
gsknd warnings

\/ URCaps @ Automatically open dialot ?
CAPTRON O Error handling is user responsibility (check for actior status)
TCP [y
Debug Level
VNC Server
O No outputs on log screen
Remote TCP

& Toolpath @ Only important outputs on \o?en
en

O Verbose outputs on log scres

O Normal

Fig. 25: URCap Settings

Open the installation page and click on CAPTRON TCP

Click on "Settings"

If this setting is active, process errors will be displayed via pop-ups

If this setting is active, process errors are not displayed

If this setting is active, no log entries are displayed on the log screen

If this setting is active, only important information and error messages are
displayed on the log screen

7. If this setting is active, all messages are displayed on the log screen

O R LN =
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3.2.7 Calibrate CAPTRON TCP manually

02z ¢ H

> General CAPTRON TCP

e Overview C/IPTRON

> Features
Select TCP
> Fieldbus
cevorce Vv | [ [rere
W URCaps 1
[-]

TCP Correction
ISESRT 0.00 mm RX 00 °
Remote TCP v -0.20 mm RY -0.0 °
&Toolpath = > 011 mm RZ 00 °

@ .55 mm
B S

; : IGuneraI

verview
Overvi C/IPTRON

) Fieldbus Select TCP

. Enaal O j=n
aerion [+ [ | [
TCP

'TCP Correction
VNCServer™ |v  0.00 mm RX 0.0 °
Remote TCP | -0.10 mm RY -0.0 ° Q
&Toolpath™ |z  .0.10 mm RZ 00 °
fo} 161 mm
L]
S =

Calibration successful # Update License

Fig. 26: Calibrate CAPTRON TCP manually

1.
2.
3.
4.
5.
6.

Select the desired CAPTRON TCP from the selection
Click "Calibrate" to start calibration

been completed

Open the installation page and click on CAPTRON TCP

The progress bar is displayed while the calibration is running
Click "Stop" to interrupt/end the calibration prematurely
The status is displayed in the lower part of the screen after calibration has

7. The correction values in relation to the reference TCP are displayed here.
Use the corresponding TCP "CAPTRON TCP #No." in the program

Note: After setup, no additional manual calibration is required to use the CAPTRON TCP in

the program sequence
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4 Program Node CAPTRON ACTION

With the CAPTRON ACTION, all available functions can be used. The TCP can be checked,
validated or recalibrated.

4.1 Insert CAPTRON ACTION

Run

Q _ Graphics Variables
S varabies gaur
’9’" CAPTRON ACTION

) Templates 2 ¥ Robot Pr

\/ URCaps 1 j M ; fA‘F;T;Z,Ar/ ction Select TCP 3 Action 9
5 @ Insert your error handling here QO TCP Chec
Toolpath O [P valdate
(=i Q) TCP Recaliorate
Remote TCP
Move A _ Tolerances Assighment
dl B Set speed Adjust angle
@ Don't adjust angle
Set approach Z QO Adjust angle active
50.0 mm et accuracy fterat
Set immerse 2 1
0.0 mm ot offset 7
M Set TCP after recalibrate 0.0 mm
> () C/IPTRON

o 0 o simulation ()

Fig. 27: Insert CAPTRON ACTION

1. Insert CAPTRON ACTION to the program tree by clicking on CAPTRON
ACTION

Activate the Program Node

3. Select the desired CAPTRON TCP from the selection

4. Select the action to be performed

n
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4.1.1 TCP Check

During TCP Check, the robot moves with the selected CAPTRON TCP to the intersection
point of the CAPTRON TCP sensor. For the check to be successful, both light barriers must
be interrupted. If this is not the case, an immersion movement is carried out (immersion para-
meter Z) to check for minimal wear. If the light barriers still do not respond after immersion,
the check has failed and error handling is called, otherwise the program flow continues.

Rur

< >
ds .
_ Graphics Variables
) Advanced :
1 X Varlablesgup

> Tempiates 2 Y robat oo CAPTRON ACTION

3 @ v TCP Checkt (1.
Naieare 1 @ Select TCP 3 Action
4l @ v IfError

5 ® ‘Insert your error handing here | CAPTRON TCP #1 v @ TP check

3
Toolpath Q TP Vaidate

Move O TCP Recalibrate
Remote TCP
Move _ Tolerances Assignment
4 b Set speed Adjust angle
®
Set approach Z @)
-
Set immerse Z 5
o5 ¥ |
o
5 ()Error handling enabled CI"’TROI\

23S X BRI
‘ ° 0 O Sir‘mlat\c-r..

Fig. 28: CAPTRON ACTION TCP Check

1. Insert CAPTRON ACTION to the program tree by clicking on CAPTRON
ACTION

Activate the Program Node

Select the desired CAPTRON TCP from the selection

Select "TCP Check"

If necessary, adjust "Set immerse Z"

O RN

Page 22 of 33 Version 1.0.2_EN URCap | CAPTRON TCP |en_EN| 1



C/IPTRON Program Node CAPTRON ACTION

4.1.2 TCP Validate

During TCP validation, the robot performs the calibration movement of the CAPTRON TCP
sensor. However, the TCP is not corrected, but merely validated to ensure that the deviation
is not outside the set tolerance values. If successful, the program continues, otherwise error
handling is called.

<u
Run 0 oy _
Q _ Graphics Variables

aaaaaa up
S R S e prq CAPTRON ACTION
3 @ v TCP Valid 1
X7 T 2ot () Select TCP 3 Action

1 4 ? v IfError

:’é?.;rgh?N 5 @ 'Insert your error handling here CAPTRONTCP #1 OTCPQK

-
E—— ® TGP Valdate

I

[z QO TCP Recalbrate
Remote TCP
Move _ Tolerances Assignment
. | Set speed Adjust angle
Set approach Z Q Adjust angle active
Set immerse Z 1
M Set TCP after recalibrate 5.0 mm
5 () Error handling enabled CITPTROI\

Fig. 29: CAPTRON ACTION TCP Validate

1. Insert CAPTRON ACTION to the program tree by clicking on CAPTRON
ACTION

2. Activate the Program Node
3. Select the desired CAPTRON TCP from the selection
4. Select "TCP Validate"
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4.1.3 TCP Recalibrate

During TCP recalibration, the selected CAPTRON TCP is calibrated with the calibration mo-
vement of the CAPTRON TCP sensor, taking into account the set tolerances. The deter-
mined TCP correction value is assigned to the program node variable, but a user-defined po-
sition variable can also be used alternatively. If successful, the program run is continued,
otherwise error handling is called.

<unnamed>*
def: 1*

Rur

q _ Graphics Variables
X Varisbies 3aip
9 CAPTRON ACTION

> Templates 2 ¥ Robot Pr
3 @ v TCP Recalibrate: (1) 3

W URCaps i
1 4 ® v IfError Select TCP Action

5 ® ‘Insert your error handing here | CAPTRON TCP #1 v O ep check

O TCP@ate

Toolpath

Move @TCP Recalibrate
Remote TCP
Move _ Tolerances Assignment

| | Set speed Adjust angle

Set approach Z O Adjust angle active

[ Set TCP after recalibrate

< N ‘)Em}r handling enabled CnprnOn
23S X BRI

° 0 O simuation ()

Fig. 30: CAPTRON ACTION TCP Recalibrate

1. Insert CAPTRON ACTION to the program tree by clicking on CAPTRON
ACTION

2. Activate the Program Node
3. Select the desired CAPTRON TCP from the selection
4. Select "TCP Recalibrate"
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4.2 Basic Settings

Run | PR

CAPTRON

ACTION 3

Toolpath
Move

Remote TCP
Move

<

295X BBET

> Advanced N
1 X Variables Setup

d

med
Q _ Graphics Variables

S Torpis 2 ] ot proaron CAPTRON ACTION
3 @ v TCP Recalibrate: (1.
NP CRSTD @ Select TCP Action
4 @ v IfError
#'Insert your error handling here [CAPTRON TCP #1 v O TcP creck
QO TcP Vaidate

@TCP Recalbrate

Tolerances Assignment
Adjust angle
@ Don't adiu§Ihgle i

O Adjust angle active

. q
[ set'TCP after recalibrate
5 () Errori!and\mg enabled C”PTRO“

° 0 O simulation )

Fig. 31: CAPTRON ACTION Basic Settings

1.

Under "Speed", the robot speed for the selected action can be changed.
You can choose between Normal, Fast and Slow. The base speed for this
is set in the setup wizard

Under "Approach Z", the Z offset used for the movement to the CAPTRON
TCP sensor can be set

Under "Set immerse Z", the Z offset used in the "TCP Check" and "TCP
Validate" actions to immerse into the CAPTRON TCP Sensors in the inter-
section point of the light barriers can be set

Checkbox to activate the TCP correction value automatically on successful
recalibration

If "Do not adjust angle" is selected, the angle deviation is not checked in
the "TCP Validate" action and is neither checked nor corrected in "TCP
Re-calibrate"

If "Adjust angle" is active, the angle deviation is checked in the "TCP Vali-
date" action and is checked and corrected in "TCP Recalibrate"

Under "Accuracy iterator", the accuracy of the angle correction can be in-
creased if necessary. To achieve this, the angle search is repeated until
the entered value is reached or until the accuracy from the setup wizard is
achieved

Under "Offset Z", the Z stroke used for the angle search can be set. The
TCP therefore immerses into the CAPTRON TCP sensor by the set value
at the intersection point of the light barriers in order to determine the tilting
of the TCP

Error handling can be activated or deactivated using the slider
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4.3 Tolerances

Rur

) Advanced )
1 X Variables Setup

CAPTRON ACTION

D Templates 2 v Robot Program
3 ¥ TCPRecalbrate; (1 x
v URCaps € Select TCP Action
4 @ v IfError
:’é?_;rg:N 5 ® ‘Insert your error handing here [CAPTRON TCP #1 v QO TP Check
T QO TcP vaidate
o @ TCP Recalibrate
Remote TCP
Move Basic S s ssignment
. \ Min Previous| Max PreVious
X |-999.00 999.00 | mm f
Y |-999.00 999.00 | mm
Z |-999.00 999.00 | mm
@ |-999.00 999.00 | mm
5 ()Error handling enabled C,-"—,-'-Ro"

000 i@

Fig. 32: CAPTRON ACTION Tolerances

1. Under "Min", the minimum deviation tolerance for the "TCP Validate" and
TCP Recalibrate actions can be set (XYZ offset and diameter). The devia-
tion determined must therefore not be less than this value

2. Under Previous, the most recently determined deviation is displayed. For
this, the robot program must have run through the CAPTRON ACTION at
least once

3. Under Max, the maximum deviation tolerance for the "TCP Validate" and
"TCP Recalibration" actions can be set (XYZ offset and diameter). The
deviation determined must therefore not exceed this value

4. Under Previous, the most recently determined value of the angle correction
is displayed. For this, the angle adjustment must be active and the robot
program must have run through the CAPTRON ACTION at least once

5. Under "Max", the maximum correction value for the angle adjustment can
be set (RX and RY). The angle determined must therefore not exceed this
value
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4.4 Assignment

def

nstalation  Move
> Basic

Advanced
X Varisbles Setup

Loop
SubProg
Assignment
If

Script
Event

Thread

Switch
Timer

Home

q _ Graphics Variables

CAPTRON ACTION

2 v BeforeStart

3 2= var_1:=Base_const

Select TCP Action

4 ¥ Robot Program

5 @ v TCPRecalbrate: (1) CAPTRON TCP #1 v QO TCP Check
6 @ v IfError Q TP vaidate
7 @ 'Insert your error handling here
TCP Recalibrate
8 @ Popup: Error @
° O Halt Basic Settings  Tolerances _
| Assignment
O Use default recdforation variabje
3
(@ Use custor TCP variaba W
<Se\ectk\/ar\ab\e> A4 Move Approach
<Select Variable>
capActionTCP
capErrCount
> C/IPTRON

Fig. 33: CAPTRON ACTION Assignment

1.

If "Use default recalibration variable" is active, the determined TCP correc-
tion value, which is determined during TCP recalibration, is assigned to this
variable

If "Use custom TCP variable" is active, the determined TCP correction va-
lue, which is determined during TCP recalibration, is assigned to the selec-
ted position variable

The "Move Start" button can be used to move the robot to the start position
in the CAPTRON TCP sensor. The start position depends on the selected
action. With "TCP Check" and "TCP Validate", the intersection point with
the currently calibrated correction value is approached. With "TCP Recalib-
ration", the center position from the setup wizard is approached with the
reference TCP

The "Move Approach" button can be used to move the robot to the start
position including the set approach Z value in the CAPTRON TCP sensor
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4.5 Error Handling

Error handling is enabled by default, so that the logic to be executed in the event of an error
must be programmed in the “If Error” program node in the program tree.

4.5.1 Enable Error Handling

S 2 ¢ & H - @ 0 55 =
Q _ Graphics Variables

v URCaps

1
2 v Robot Pr

3 @ v TCP Check’(1)
4

5

x "Eria"'esow CAPTRON ACTION

Select TCP Action
@ v If Error
ié?rgﬁ” M 'Insert your error hantling here CAPTRON TCP #1 v @T(:F;C"‘eck
Ee— QO TcP Vaidate
(=i QO TCP Recalbrate
Remote TCP
Move _ Tolerances Assignment
! 0 Set speed Adjust angle
Set approach Z O Adiust angle active
Set immerse Z 1
5.0 mm

< 5 %Ermr handiing enabled C/IPTRON
L SRS

Qe ‘ 000 @

PEXA

Q _ Graphics Variables

Move 1 X Variables Setup .

Waypoint 2 ¥ Robot Program Error Handllng

Direction 3 ¢ v TCPRecalbrate: (1) Error during CAP NG Action, how would you like to continue?
4 @ v |fError:

Wait 5 ® ‘Insert ,c-u\?:w handing here @xerror handing ?

Set 6 [ Popup: Error (O Try again x times, then exekLe error handing

P 7 O Halt

Halt

Comment

Folder ! f

Set Payload

ONormaI ———— ° 0 O simutation ()
3o %

Fig. 34: CAPTRON ACTION Enable Error Handling

1.
2.
3.
4.

Activate the Program Node

Activate error handling

Program the logic for error handling at this point in the program tree

If the "error handling" selection is active, error handling is called
immedia-tely after the error occurs

5. If the "Try again x times..." is selected, error handling is only called if the
CAPTRON ACTION is still faulty after the entered number of repetitions
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4.5.2 Disable Error Handling

If error handling is disabled, after executing the CAPTRON ACTION, the script function
cap_isActionOk() must be used to check whether the check, validation or recalibration was
successful.

wn. gram Move o og - =
o comnars

1 X Variables Setup
Loop 2 v BeforeStart CAPTRON ACTION
3 &= var_li=Base_const
SubProg - - Select TCP Action
5 4 ¥ Robot Program
Assignment ¢ o y 70p pacaibrate: (1) CAPTRON TCP #1 v (O TCP check
If 6 ® ‘No error handing' O TCP Validate
h 7 O Hel
Script @ TCP Recalibrate
Event
_ Tolerances Assignment
Thread / 0 Set speed Adjust angle
Switch @ Don't adjust angle
Timer Set approach 2 O Adjust angle active

Hame o o ccuraey ot
> Templates Set immerse Z 1
0.5 mm et offset Z

5.0 mm

CgError handiing disabled C/IPTRON

Fig. 35: CAPTRON ACTION Disable Error Handling

1. Activate the Program Node
2. Disable Error Handling
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4.6 Script Functions

In addition to the CAPTRON ACTION, various script functions are available. Among other
things, there is a function to query the status of the CAPTRON ACTION when error handling
is deactivated. In addition, the correction value can be called up, for example, or the deter-
mined TCP can be set.

d2r(<deg>)
r2d(<rad>)
read_port_bit(<address>) I
read :ort register(<address=>) False (LO) g +— Backspace
[CAPTRON TCP - CAPTRON Electronic GmbH H=
cap_isActionOk(<tcp_id>) e Xor not 7 8 9
cap_getStatus(<tcp_id=>) y
cap_getStatusMsg(<tcp_id=>) ? ) < > / * 4 5 6
cap_getCorrectionMM(<tcp_id>) -
cap_getDiameterMM(<tcp_id =) ! B - . L 2 3 o
cap_activateTCP(<tcp_id>) | - ! Submit
cap_setTCP(<var>) Ml
<Function> v I 4 » 0
Fig. 36: Script Functions
1. List of available script functions
Script Function Description Passing parameter Return Value
cap_isActionOk() Query whether the last <tcp_id> = CAPT- True | False

CAPTRON ACTION exe- | RON TCP 1-10
cution was successful

cap_getStatus() Status query of the last <tcp_id> = CAPT- No. of status
CAPTRON ACTION exe- | RON TCP 1-10 message, 0 =
cution OK

cap_getStatusMsg() Status message of the <tcp_id> = CAPT- Status mes-
last CAPTRON ACTION | RON TCP 1-10 sage
execution

cap_getCorrec- Correction value of the <tcp_id> = CAPT- Position vari-

tionMM() last CAPTRON ACTION | RON TCP 1-10 able with cor-
execution rection values

cap_getDiameterMM() | Diameter of the last CAP- | <tcp_id> = CAPT- Diameter va-

TRON ACTION execut- RON TCP 1-10 lue
ion
cap_activateTCP() Activate recalibrated TCP | <tcp_id> = CAPT- No return va-
(CAPTRON ACTION) RON TCP 1-10 lue
cap_setTCP() Set TCP offset with vari- | <var> = Position va- | No return va-
able riable with TCP va- | lue
lues
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Troubleshooting

5

5.1

Troubleshooting

Error Messages Installation

Description

Suggested solution

At least one input sensor is low.

Check the electrical wiring
Check the center point position,
both light barriers must be inter-
rupted

Wrong number of interrupt points.

Check the electrical wiring

Check the calibration movement,
both light barriers must be inter-
rupted exactly 2 times. If neces-
sary, correct the center point po-
sition or adjust the motion overrun
parameter

Increase the speed if necessary

Unable to calculate diameter.

Repeat the process
If necessary, use a different angle
for the center point position

Unable to calculate center points.

Repeat the process
If necessary, use a different angle
for the center point position

Unable to calculate intersect point.

Repeat the process
If necessary, use a different angle
for the center point position

Failed to convert intersect position.

Repeat the process
If necessary, use a different angle
for the center point position

Failed to move to intersect position.

Check that the robot is enabled to
move

Input low on intersect position.

Check the electrical wiring
If necessary, use a different angle
for the center point position

Search motion Z failed, input not low.

Check the electrical wiring

Adjust the center point position so
that the TCP only immerses
about 1-2 mm into the light bar-
riers

Increase the Z Search parameter

10

Unable to calculate correction/ tcp.

Repeat the process
If necessary, use a different angle
for the center point position

11

Adjust angle, wrong number of interrupt

points.

Check the electrical wiring

Check the calibration movement,
both light barriers must be inter-
rupted exactly 2 times. If neces-
sary, correct the center point po-
sition or adjust the motion overrun
parameter

12

Adjust angle, Unable to calculate inter-

sect point.

Repeat the process
If necessary, use a different angle
for the center point position

13

Adjust angle, angle correction to large.

Reduce the tilting of the TCP
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5.2 Status Messages CAPTRON ACTION

No. | Description Suggested solution
0 Success
1 Wrong number of interrupt points - Check the electrical wiring

- Check if the CAPTRON TCP is
correctly set up and calibrated

2 Unable to calculate intersect point - Repeat the process
- Check if the CAPTRON TCP is
correctly set up and calibrated

3 Invalid intersect point - Repeat the process
- Check if the CAPTRON TCP is
correctly set up and calibrated

4 Input low on intersect position - Check if the TCP is correct
- Check the electrical wiring
5 Search motion Z failed, input not low - Check if the TCP is correct

- Check the electrical wiring
- Check if the CAPTRON TCP is
correctly set up and calibrated

6 TCP correction outside tolerance - Check if the TCP is correct
- Adjust the tolerances accordingly
7 TCP diameter outside tolerance - Check if the TCP is correct
- Adjust the tolerances accordingly
11 | Wrong number of interrupt points (adjust - Repeat the process
angle) - Check if the CAPTRON TCP is
correctly set up and calibrated
12 | Unable to calculate intersect point (ad- - Repeat the process
just angle) - Check if the CAPTRON TCP is
correctly set up and calibrated
13 | Invalid intersect point (adjust angle) - Repeat the process

- Check if the CAPTRON TCP is
correctly set up and calibrated

14 | Adjust angle outside tolerance - Check if the TCP is correct
- Adjust the tolerances accordingly
21 | Input low on reference position (check) - Check if the TCP is correct

- Check the electrical wiring
- Checkifthe CAPTRON TCP is
correctly set up and calibrated

31 | Immerse motion Z failed, inputs not high - Check if the TCP is correct

- Check the electrical wiring

- Check if the CAPTRON TCP is
correctly set up and calibrated

999 | Unknown
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