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Tool Changer TC1 URCap Software
Setup and Programming Manual for UR Cobots

WARNING: This is a controlled document. It is your responsibility to deliver this information to the end user of the
DESTACO Robohand product. Failure to deliver this could result in your liability for injury to the user or damage to
the machine. For copies of this manual, call your Customer Service Representative at 1-800-645-5207.
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Glossary

Term Definition

TC1 URCap Software

A software program to be installed in UR Polyscope

TCP

Tool Center Point

UR Polyscope

UR Cobot user interface software, running on Teach Pendant

Waypoint

Cobot wrist interface/tool flange position
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1. General
1.1. About this Setup and Programming Manual

This manual contains setup and programming instructions for the TC1 URCap software. This software is
used to easily integrate the DESTACO TC1 tool changer with UR Cobots.

1.2. Reference Documents
For more information regarding the TC1 and UR Cobot, refer to the following documents:
e TC1 Catalog
e TC1 Product Brochure
e TC1 Service Manual
e TC1 Product Video
e User Manual for UR Cobots
Note: TC1 URCap requires UR Polyscope software version 5.11.8 or higher, and lower version may not function
properly. Current URCap revision is intended only for UR3e, UR5e, and UR10e.
2. Functionality of TC1 URCap
The TC1 URCap pre-sets the TCP to follow waypoints accounting for the TC1 thickness offset.

UR Cobot Tool Flange 2) TCP (when there is tool changer with tool installed)

1) Default TCP (when there is no
fool changer)
TCP (3D coordinate
needs to be
calculated in mm
unit, considering
center of Tool
Flange as origin.
Also, angular
orientation can be
applicable if
needed)

Origin of reference frame (0,
0, 0)

Figure 1: TCP
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3. URCap Installation
Note:

Download TC1-URCap file and store into a USB flash drive.
Insert flash drive with URCap file into UR Teach Pendant.
Power on Pendant.

Click on the menu button in the top right corner of screen.

Universal Robots Graphical Programming Environment

REE+ QH e 0 @

N Open.

Ruri T Log
TCP e
o [ 2] [ree Y[ ®[+ |[1@ B
Payload
m"“ﬂ'ﬁﬂi Position
1/0 Setup X 0.0/mm
— Y 0.0/ mm # Measure
Tool 1/0 / &
- z 0.0/ mm
Variables
Startup.
= Orientation
Smooth ; ‘
Transition Units Rotation Vector [rad] - | E
Home
= RX 0.0000
Conveyor »
Trac -k Y: RY 0.0000 # Measure
R "~ 88008 el EiAnge
> safety :
> Features

» Fieldbus
» URCaps

O Power off Speed (  —— Eiw'l'ul_ll-atin:'wr"\.

Figure 2: Polyscope screen
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o Navigate to Settings > System = URCaps
e Click on ‘+ button in the lower left side of screen.

Universal Robots Graphical Programming Environment

RE 2 4R

O power off Speed —) 100% @ @ @ Simulation O

Figure 3: URCap Installation
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e Locate appropriate URCap file (e.g. DESTACOTC1-1.0.0.urcap in below screen) from USB drive and click on
Open button in the lower right side of screen.

Universal Robots Graphical Programming Environment

12 2

KEE 4

New

# 1.00-220203

[&] DESTACOTC1-1.0.0.urcap

Filename: Filter:

/1.0.0-220203/DESTACOTC1-1.0.0.urcap URCap Files

O Power off Speed (e—— 100% ‘_'.-i\'\'ll.\l-ht\-::\'uO

Figure 4:URCap Open
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Restart robot when notified and remove USB drive.

' Universal Robots Graphical Programming Environment

innamed>
ult

URCap name: TC1 Manual Tool Changer
Version: 1.0.0

| Developer: DESTACO

Contact Info: https://www.destaco.comy/

| Description: URCap for DESTACC TC1 Manual Tool Changer

Copyright: Copyright (C) 2022 DESTACOC, All Rights Reserved.
License Type: Flease read the license below
License:

. Copyright (c) 2022, DESTACO

All rights reserved.

Redistribution and use in source and binary forms, with or without
mndificatinn are nermitted nrovided that the follnwing conditions are met:

[+ ][ -]
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~

)

O Power off

Figure 5: URCap Installed

Note: -’ button can be used to uninstall any installed URCap which is not required.
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4. URCap Configurations

After successful installation of TC1 URCap, the following steps can be used for implementation:

e TC1 URCap module is available as a Program Node under URCaps. Click on it to add it to Robot Program.
e If necessary, power on the cobot using the red button in the lower left corner.

Q _ Graphics Variables
> Brinont 1 ¥ Robot Program
S Tarplates ) L T TC1 Manual Tool Changer

@ESTHCD
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Select tool mounted to TC1 tool plate. The selected tool plus the TC1 wil create a new
Tool Center Point (TCP).

Set Tool TCP

<MNo Tool= v
Al e

4o xXxBBRTZ
O Power off Speed (T—— ] () ()%, '-_‘wirru_ilath:n'u.

Figure 6: Program Node
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Click ON button.

Active Payload

Payload

TC1URCAP SOFTWARE

Setup and Programming Manual

Power Booting Robot Brake Robot

OFF Idle Release Operational
(® on ® OFf
~—4—

Confirm if Installation and Payload are correct and press the ON button to start.

1 Active Payload ks used ta temporarily overwrite the installation Payload.

| + Payload v ‘

1.000

O Power off

Simulatic

Figure 7: On button
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e Click START button.

<unnamed=*
default

Power Booting Robot
OoN Complete Active

Brake Robot
Release Operational

| ( ® sTart

@ OFF

Y Active Payload is used to temporarily ovenwrite the Installation Payload.

Active Payload | " Payload v |

Payload 1.000

1 Warning! Stand clear of the robot when starting it!

Figure 8: Start button
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Click Exit button.

TC1URCAP SOFTWARE

<unnameds>*
default

Setup and Programming Manual

Active Payload

Payload

()

Power Booting Rabot Brakes Robot in
Complete Active Released Mormal Mode
@ START ® OFF ‘

! Active Payload & used to temporarily ovenwrite the Installation Payload,

| + Payload -

1.000|

P
6 i Normal

Figure 9: Exit button
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e Go to Installation Node. Create TCP and assign a tool name. e.g. My_Tool

<unnamed>* D

default*

Mew. .

Tool Center Point  TCP Visualization
[ Z ] MyTool SR E)E]
Mcuntim Position
fo Smp X 0.0/mm )
ol I/O ¥ 0.0/ mm # Measure
Tool I/O
Varlables

w e r t u i ] .
q ¥ - ‘Submit
a s d f g h i Kk I ]
}
4 shift z x c v b n - *(’ :
4 »

Figure 10: Create TCP

@ESTQCD 1
B a JIIE) company



TC1URCAP SOFTWARE

Setup and Programming Manual

e Configure TCP. Enter coordinates and orientation of TCP (TC1 + Tool combined TCP)

<unnamed=*
defaulc*

[Z ] Mool v [m [+ ][] [+

Default TCP (0, 0, 0)

Tool Flange

> URCaps

Normal

Figure 11: Configure TCP
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e Example TCP: TC1 + Sample Tool
TC1 thickness = 25mm
Sample tool effective height after connecting to TC1 = 75mm
TCP z dimension = 25 + 75 mm = 100mm
Refer “Figure 1. TCP” section of this document for more info on TCP.

<unnameds* c C
. i T B
Tool Center Point | TCP Visualization

TCP —
o [ 2 ] Mool v [ &'+ ][ F]
Position
1/0 Setup X 0.0/ mm
- Y 0 PM
Tool I/0 A8 i # Measure 4
z ( 100.0)mm
Variables N 100mm
Startup l r
- Orientation R
ooth
Units |R0tation \ector [rad] v| I"" ), E|
feme; RX 0.0000 T
Conveyor : . TCP (0, 0, 100)
Tracking RY 0.0000 # Measure
EenoeE RZ 0.0000
 Screwdriving Tool Flange
> safety

> Features
) Fieldbus

> URCaps

O Normal Speed (C— 1 00% Sin'|l._4|atiu.:.w'1.

Figure 12: TCP Configured
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Go to Program Node. Select required TCP from drop-down at home screen of TC1 URCap.

Variables

> L] 1 ¥ Robot Program
» Templates
v URCaps

= Change Tool

@ESTFM:D
i a company

Tonl Channar

. Tool Center Point (TCP).
Yellow colored icon

Set Tool TCP

ol= v

TcP_1

A

Gripper
Screwdriver
ToolChangerTCP
\WeldingTool

t R B-RS Nl =

O Normal

Figure 13: TC1 URCap TCP selection

TC1 Manual Tool Changer

Select tool mounted to TC1 tool plate The selected tool plus the TCL will create a new

Sirnulation .
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e “Change Tool” icon has now become black colored, which signifies TCP selected.

RE 2 ¢ Q

Run \Frogram | Installstion  Move 110

e C
Q _ Graphics Variables
) Advanices 1 ¥ Robot Program

> Templates > | = FRRE S el TC1 Manual Tool Changer
e Wi @ESTFMID
Tool Changer ' a JIIE) company

Select tool mounted to TC1 tool plate. The selected tool plus the TC1 will create a new
Tool Center Point (TCP).

Black colored icon

Set Tool TCP

My _Tool v
I

t8o xBEEZ

Normal

Figure 14: TCP selected
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e Gotolnstallation > URCaps tab to configure desired position of TC1 for tool changing operation. Since this URCap
is built for Manual Tool changer, therefore, only a common position is kept for all tool changing operation. That
means whenever any tool needs to be assembled for the first time to TC1 or changed/replaced by another tool,
UR wrist interface/tool flange will reach a specific preconfigured position every time where human operator will be
present for carrying out tool changing operation.

)- General

> safety

STACO Tool change position

> Features | Change position | | Move here
> Fieldbus
“ URCaps
! Tool TCPs
TC1 Manual O Gripper

Tool Changer

O Screwdriver
O welding toaol

DESTACO Tool flange offset/TC1 Thickness

X 0.00 mm
Y 0.00 ' mm
z 25.00 mm

O Normal —— 100% ° @ o 5il'7‘1l.,1\f3ti[.\l"|.

Figure 15: Tool Change Position Configuration
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e Set tool changing position very carefully and click on Ok button. Click on Cancel button if no need to change

position.

<unnamed:=*

default*

TCP Position

TCP Orientatich

O Normal

Robot
Feature Active TCP
View w | Gripper
[+]
@
oK Cancel
ﬁ? Home )\Align Freedrive ]

) 100%

Tool Position
x| -136.45/mm RX|  0.001|rad

Y | -428.13)mm RY -3.166|rad
Z| -497.78)mm RZ -0.040|rad

Joint Position

Base -91.71|°
[ . |
Shoulder -98.96 °
[ i I
Elbow -126.22 |©
[ N |
Wrist 1 -46.29 °
[ A |
Wrist 2 91.39 °
[ a |
Wrist 3 -1.78 °

o 0 o Simulation .
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Figure 16: Tool Change Position Defined



e UseTC1 URCap

Move
Waypoint
Direction
Wait

Set
Soptip
Halt
Comment

Folder

Set Payload

» Templates

O Normal
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module wherever needed in complete Robot Program Tree and run the program.

Q _ Graphics Variables

- Waypoint Fixed position
2
g k! Waypoint_1
4 © Waypoint 1|
5 ¢ & Move) A
5} ® Waypoint_2 7
| Edit pose |
" Move here |
Stop at this point (@) Use shared parameters
O Blend with radius O Joint Spead 60
0 Joint Acceleration 80
O Time 2.0

PR -k = Add Until

Simulation .

Figure 17: Develop Robot Program using TC1
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