OPERATIONS MANUAL

USING URCAP FOR UNIVERSAL ROBOTS

Abstract

This manual is for operating the pneumagiQ,
casemagiQ, pneuvaQ and vaQgrip series
using URCap for Universal Robots.

Document number: 9 101 0007
Edition: 01.27 | 26 Feb, 2026| En



OPERATIONS MANUAL — USING URCAP FOR UNIVERSAL ROBOTS IMPRéWQTI

Dear customer,

At Impaqt Robotics, we aim to deliver an impact with every robot deployed globally. This is how we enable simple &
faster deployment of robots and impact our partners' bottom line in deploying Robots.

If you have any questions or need help with the product, don't hesitate to get in touch with us through
support@impagqt-robotics.com.

Best Regards,
Impaqt Robotics team

Copyright:

This manual and its contents are under copyright. The author is Impaqgt Robotics Private Limited. All rights reserved. Any
reproduction, processing, distribution (making available to third parties), translation, or other usages — even excerpts —
of the manual is especially prohibited and requires our written approval.

Technical changes:

We reserve the right to make alterations for technical and structural improvement.

Impaqt Robotics Private Limited
Operations Manual — Using URCap for Universal Robots

267 Kilpauk Garden Road,
Chennai 600 010 India
Tel: +91 44 4294 9000

support@impagt-robotics.com
www.impagt-robotics.com

© Impagt Robotics Private Limited
All rights reserved.

Page | 1


mailto:support@impaqt-robotics.com
http://www.impaqt-robotics.com/

OPERATIONS MANUAL — USING URCAP FOR UNIVERSAL ROBOTS IMPAQT

ROBOTICS

Contents
(6e] o}V 4T ={ o) T T TP P PO PPTOPPPOPRPOP 1
=Yoo oot el =T o= TS SR UPURSNE 1
11 ReViSion 16 NOVEMDEr 2023 ......ooiiiiieieii ettt sttt ettt b e b e b e e e aresnesaeesreesneenneenneenns 4
1.2 ReVvision 29 NOVEMDEI 2023 .......oo ittt ettt st e e st e st e st e e e bt e sa b e e saseesabeesabeesabeesabeesabeesaneenas 4
13 REVISION 10 APFil 2024 ...ttt et sttt st e et e st e s bt e st e e eabe e sa b e e sabeesabeeeabeesabeesabeesabeesaneenas 4
14 ReVISION 3 SEPLEMBDET 2024 ....... . eeeeeeiiee e eeee ettt e et e e e s e e e et e e e saaaeeeesataeeeasstaeesssaeeesstseseassaeesanseeeesnsseeannes 4
1.5 REVISION 7 JANUAIY 2024 ... 4
1.6 ReVISION 10 FEDIUANY 2026 ......co.ueiiiieiiieeiee ittt ettt ettt et sab e st e st e e sabe e sabeesabeesbeesabeesabeesaneenas 4
P C 1= o1t = W 1o o U S T TP T T PP PP PP OTPPOPROPI 5
2.1 VaTANTS . ..eviiiiitii it a e b e s e et e s a e e s b e e e s s b e e e s ean 5
2.2 COMPATIDIE RODOTS ...ttt ettt e bt e s et e e bt e s bt e s be e e bt e e be e e saeeebeeesaneenneees 5
23 APPIICADIE DOCUMENTES. .. .eeeeitiieiie ettt ettt ettt et e ettt s bt e e bt e sat e e bt e e s abeesbe e e sabe e st e e sabeesneeesabeesnseesareenaneesas 5
2.4 Y=l A o] (1 o 1=T =Y a o] USSP 5
2.4.1  Personnel QUAlIfICATIONS ...c.eoiiiiirieieet ettt e sttt she e she e bt e bt ettt e eeesreenreens 5
2,42 NOTES fOr OPEIAtION ..couuiiiiiieiieeete ettt ettt e st sa e et e e st e e eat e e sabeesaeeesa bt eeaseesabeesaseesabeesnseesabeesnseenas 5
25 INSTAIIATION OF URCAP c.uveiuiieeitieiitie ettt ettt e e st e st e st e s bt e st e s bt e sabeesabeesabeeeaseesabeesaseesabeesaseesabeenaneenas 5
2.6 Setting up the INStallation Tab .......couiiiiiiee e et e e e st b e e e et e e e s abae e e staeeeentaeeennees 7
2.6.1  URCaps > pneumMagiQ SEtiNGS .ooeeieie e 7
2.6.2  URCaps > CasemMaBiQ SETEINES ..veieiiieiiiiiiieti ittt e e sttt e e e s e sttt e e e s e sttt e e e e e e ssabataeeeesssassssseaaeesssessnssenes 8
2.6.3  URCAPSs > PneUVaQ SETHINGS coooee i 9
2.6.4  URCaps > VaQgrip CHek SEtNES . .ccci ittt et e e e e e e s et r e e e e e s seaantraeeeeeeenssnsreneas 9
2.6.5 URCaps > vaQgrip VO Series SETIINGS. ....uuuiiiiiiiiiiiieieteeeiciitttee e s e sttt e e e s e sebatreeeesesssssstaeeeesssessssssesesssesssnne 10
2.7 (=T T=T = 1 Lo Yo ] I 1@ OO PRRR PR 10
2.8 TOOI CONTEI POINT ...eiiiieiiieetee ettt ettt e s bt e b e e s bt e b e e s b e e e beeebe s e sbaesabatesbnesaneeesnneenneees 11
2.9 VLo o I o Vo I 61 C NS URP 12
2,10 TS BULEON ..t ettt ne s ne s 12
2.11 URH DUTEON «.ciieceeec ettt et et r e bt e r e n e sene s e saeesreesre et e enneennesrnesreens 12
2.12 01 Te Y al o= U 10T o SR URPR 13
N o1 <TU 0 4 F= -4 O PP P PP PTPR 14
3.1 PNEUMAEIQL STATE .. .eeeeiiiiiee ettt ettt e e et e e st e e e s et e e e s re e e s ann e e e sanaeesenreeesannneeesaratesenreeesannneeesnneeean 14
70 Y =1 (UL [T [ o= ) o S TP TP PO PR PR PP PP 14
3.1.2  StAtUS INAICATOI: GIEEN .cueeiiiiiiiiieieteete ettt ettt ettt e s bt e bt e st e s bt e e s bb e s bt e e saseeant e e sabeeanneesaneennnees 14
3.1.3  StatuS INAICATOr: RO ...ttt sttt e 14
3.1.4  Status Indicator: SWItChed Off.......cc.eoiiiii e s 14
3.2 Operating pneumMagiQ in TOOI Bar ....ccciiciiiiiiee ettt e e e et e e e e e e e ata e e e e e e sesaataeseaaeseannnsaaseaassessanses 14
33 O o) o110 0 F=Y - 1O P PURT 15
3.4 (0o ]G {o o o T=1 U] s o F-T=4 L OO OO PP PO PPRPTR 16

Page | 2



OPERATIONS MANUAL — USING URCAP FOR UNIVERSAL ROBOTS IMPAQT

ROBOTICS

35 Lo =4 =T T 1 o SRR 16
351 PNEUMAGIQ TOOIS ....eeiiiiiiie ettt ettt ettt e s e e bt e s a bt e bt e e s ab e e bt e e s abe s bt e e sane e bt e e saneebe e e eareenaneas 16

L o 11T o 4 1= =4 1O LT ST P PP TRUPPPOTRT 19
4.1 CASEMAGIQL STATE ..eei ettt ettt ettt e et e e et e st e e e s b et e e e a bt e e st e e e s b bee e e abeeeseabreeesbbeeeeaaraeeeann 19
I R = Y { U [ o o= o TP PP PP ORISR 19
4.1.2  StAtUS INAICAtOr: GIEEN ..coiuiiiiiieitie ettt ettt ettt sb e et e s bt e et e s bt e e bt e s b e e sabeesabee e bt e sabeeebeesbaeeneesares 19
4.1.3  StatuS INAICAtOr: RO ..c..eeiiiiieiieie ettt et s e et e st e s bt e s b e e e bt e s b e e e beesbeeeneenanes 19
4.1.4  Status Indicator: SWItChed Off........coioiiii e e e e 19
4.2 Operating casemMagiQ in TOOI BAr ..ccc.uiviuieriiiiiiiieeiieerite ettt sttt et e sttt e st e s saaesbe e s sbeesabeessbeesabeessaesbaeenseesnses 19
4.3 TCP OF CASEMAGIQL . eeutteeuteeeitte ettt ettt ettt et e s bt et e e bt e bt e s b et e bt e s bt e e bt e e bt e e ssbeebeeeabbeeabeeeasbeebeeesaneeneeas 20
4.4 (0o T Gl o] gl o= Y= 4o - = @ LSS U 20
4.5 o T={ =10 Y =1 o TSP URR 21
4.5.1  CASEMAGIQ TOOIS...couiiiiiiiitee ettt sttt e et e s bt e st e s bt e et e s bt e e bt e s b e e e bt e s be e e bt e s b e e ebee s beeeneenares 21

T o] LT U 1Y = 1 OO U PP OOPPPPPR 23
5.1 PNEUVAQ STt i 23
70 B Y =1 {1 [T Lot ) o TP TP PR PR PRRTI 23
5.1.2  Status INAICALOI: GIEEN ...ueiieiieiiieiieeeee ettt ettt ettt ettt ettt he e st e s bt e e s abeesbe e e s abe s bt e e saseesaseesabeennseesaneenanees 23
5.1.3  Status INAICAtOr: RO .. ..oieiiiiiieie ettt ettt ettt e st e e bt e s abe e sat e e saseesat e e sabeesnteesaneennnees 23
5.1.4  Status Indicator: SWIChed Off.......cc.eiiieiiiiee et 23
5.2 (O] 011 =Y ul o T=d o o Y=YV A @ N Vo T o Yo I - 7=V SR 23
5.3 QLo o 0 1101 @ LSRR 24
5.4 (0oL Gl o] il o] o [TV V7 [ SRR SRS 24
5.5 oY =4 T s T =1 o U URT 24
TR 70 A o T o T TU L =1 o o SRRSO 24

(SR =1 @ ¥ - o '« PP RTPPPPPT 26
6.1 VA D STt it a e e 26
6.1.1  STATUS INAICATON ..eiiniiiiiieiie ettt ettt b e et s et e bt e s bae s b et e s bn e e be e e s baeenra e e sareennae s 26
6.1.2  StAtuS INAICATOr: GIEEN ...ooueiiiiiieiecee ettt sttt et e e e e s re e b r e e neene s 26
6.1.3  Status INAICAtOr: RO .....oiiiiiiiieiie ettt e s bbbt e s bt e nb e s bt e bt e sareennne s 26
6.1.4  Status INdicator: SWILChEd OFf.......c.iiiiii ettt b e sbe e e s 26
6.2 Operating vaQgrip Click & VQ Series in TOOI Bl .....ccueviiiiiuieriiieiiee sttt ettt sttt site s ieesbaessaeeeaeee 26
6.3 TCP of VaQgrip ClCK @Nd VO SEIES ..cuvieiiiiiiieeiet ettt ettt ettt et sttt sate s sbe e e satesbe e e sabeesaseesaneenseees 27
6.4 CoG for vaQgrip Click @Nd VQ SEIIES ......uuuiiiiiiee e ettt ee e e ettt e e e e e et e e e e e e sesaata e e e e e e sesantaeseaaesesanssseseaaesesnannes 28
6.5 oY =d = T s T =1 o SR UUTR 28
LT 700 R V= T T T T Lo Yo L3RRS 28

Page | 3



OPERATIONS MANUAL — USING URCAP FOR UNIVERSAL ROBOTS

Revisions

1.1 Revision 16 November 2023

e Beta Release

1.2 Revision 29 November 2023

e Updated the latest URCap version screens.

1.3 Revision 10 April 2024
e Added pneumagiQ PQ0-1G2S.

1.4 Revision 3 September 2024

e Added casemagiQ CM100.
e Added pneuvaQ PV21.

1.5 Revision 7 January 2024
e Updated pneuvaQ PV21 UR+ button image.

1.6 Revision 10 February 2026

e Added whole vaQgrip part.
e  Restructured whole document as per the other Manuals.
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2 General Inputs
Download more information and documentation of the products at https://www.impaqt-robotics.com.

2.1 Variants

This operations manual applies to the following variants:

pneumagiQ PQO-1G2S
pneumagiQ PQ90-2G2S
pneumagiQ PQ180-2G4S
pneumagiQ PQ9020-2G4S
casemagiQ CM100
casemagiQ CM50
pneuvaQ PV21

vaQgrip Click

vaQgrip VQ10

vaQgrip VQ20

2.2 Compatible Robots

pneumagiQ compatible with all models of Universal Robots.

Recommended minimum version of polyscope in UR is as follows:

For CB3 starts from v3.12.1
For E series starts from v5.11.1

2.3 Applicable Documents

Catalog of the products
Manuals of the products
Manuals of the accessories

2.4 Safety Considerations

2.4.1

Personnel Qualifications

Only authorized personnel with a working knowledge of handling pneumatic and electrical circuits should operate the
product. Anyone managing the product should have understood the different product manuals.

2.4.2

Notes for operation

Always switch-off pneumagiQ by disconnecting the I/O cable before adding or removing accessories. Before switching
off, neutralize the pressure inside by shutting off the pneumatic supply and actuating the air blow-off or the air outlet
ports using the URCap (Refer to operations manual).

2.5 Installation of URCap

The URCap of pneumagiQ, casemagiQ and pneuvaQ is available in the respective product pages. Download the URCap
to a USB drive and plug the USB drive to the Universal Robot's USB port either in the teach pendant or the robot
controller.

1.

vk wnN

To install URCap, tap the Hamburger icon (=) on the top right from anywhere in the Polyscope as shown in
Figure 1.

Select Settings

In the side menu on the left, choose System

Go to URCaps.

Click the ‘+” button shown in Figure 2, navigate to the USB disk, and add the corresponding URCap (example:
pneumagiQ-X.XX.urcap).

Page |
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6. Once the URCap is installed, ensure that there is a green check mark next to pneumagiQ in the Active URCaps
section as shown in Figure 3. (Same for all the URCaps)

7. Restart the robot after installing URCap.

8. Toremove the URCap, select pneumagiQ from under active URCaps and click the ‘-’ button at the bottom. As
always restart the robot after removing the URCap.

RE 24+ QH

What would you like to do first?

R 1= 2

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT
INSTALLATION

O Dont show this message again

o RS——

> Preferences Active URCaps Inactive URCaps

= Rer TCP & Toolpath

System
Backup

Robot
Registration
URC.
i URCap Infermation
Remote
Control

Constrained
Freedrive

Network
Update

Figure 2: Use the ‘+” button at the bottom left to install the URCap
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Acthee URCaps

> s |l

System
Backup
Robot
Registration

UACa Information
Ramcte UILCAD BasSe: pHeumagiy

.
Fraedrive
Netwark
Update
> Securiny

Viersion: 152/
Dswlogsr

Contact Info.

Rioe | S
Licenss bata veriion 202306

arden Rosd. Edpauk Chennal-8G0140. Inda. Phone: + 61 4442845000

2dmpaqt Robotics. All Raghts Reserved
011840

Remcte TCP & Tookath

O [——

Figure 3: Ensure that there is a green check mark next to pneumagiQ

2.6 Setting up the Installation Tab

IMPAQCT

ROBOTICS

To control the products with Universal Robots, need to set the right settings in the installation tab as follows:

2.6.1 URCaps > pneumagiQ Settings

In the Installation tab, under URCaps, under pneumagiQ Settings, choose the pneumagiQ Variant from the drop-down
box, Tool Type as Pneumatic Grippers and select the gripping mode of both Tool 1 & Tool 2 as either External Gripping
or Internal Gripping. By default, the gripping mode is in external gripping mode.

To identify the tool quickly in the pneumagiQ PQ90 & PQ9020, Tool Mounting Face 1 is marked with a single dot, while
Tool Mounting Face 2 has two dots, on both sides of the product. In the case of pneumagiQ PQ180, it is marked as 1 & 2
on the bottom face. Refer to the Installation Manual for the corresponding pneumagiQ variant to know more.

Fun ation

) Genera

pneumagiQ
Settings

pneumagiQ
Status

pneumagiQ Settings

preumagiQ variant
Tool 1 Gripping mode
Tool 2 Gripping mode

Communication Via

default*

IMPAQCT

ROBOTICS

o Normal

Figure 4: Installation tab - pneumagiQ
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Fu o Irstalati o Log

pneumagiQ Settings
IMPAQT
preumagiQ variant ‘PQ90—2G25 - ROBOTICS
Tool 1 Gripping mode : External Gripping hd
External Gripping

Tool 2 Gripping made nternal Gripping

pneumagiQ
Settings

Communication Via  : ‘TDU| Port V‘

pneumagiQ
Status

O Normal

Figure 5: Installation tab - pneumagiQ

2.6.2 URCaps > casemagiQ Settings

In the Installation tab, under URCaps, under casemagiQ Settings, choose the casemagiQ Variant from the drop-down
box, and the mode of communication, which is whether is it connected to the UR Tool Port or the robot controller using
USB to RS485 Converter with 5m 1/0O cable.

=z P

retalation 1<

=
IMPAQT
) Safety casemagiQ variant  : [CM100 [ ROBOTICS

Communication Via -
v URCaps

casemagiQ
Settings

casemagiQ "=

o ﬂ

O Normal

Figure 6: Installation tab — casemagiQ
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2.6.3 URCaps > pneuvaQ Settings

In the Installation tab, under URCaps, under pneuvaQ Settings, choose the pneuvaQ Variant from the drop-down box,
and the mode of communication, which is whether is it connected to the UR Tool Port or the robot controller using USB
to RS485 Converter with 5m |/O Cable.

IMPACT

preuesd) variant Pzl - ROBOTICS

Commurication Via  : [Tool Port -

Figure 7: Installation tab — pneuvaQ

2.6.4 URCaps > vaQgrip Click Settings

In the Installation tab, under URCaps, under vaQgrip Settings, choose the vaQgrip Click Variant from the drop-down
box, and the mode of communication, which is whether is it connected to the UR Tool Port or the robot controller using
USB to RS485 Converter with 5m 1/0 Cable.

<unnamed: [3 B H

default*

fun program

IMPAQT
> safety VaQgrip variant . Daock_80 - ROBOTICS

Communication Via  : [Tool Port -

v URCaps

VaQgrip
Settings

VaQgrip
Status

o Normal

Figure 8: Installation tab - vaQgrip Click
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2.6.5 URCaps > vaQgrip VQ Series Settings

In the Installation tab, under URCaps, under vaQgrip Settings, choose the vaQgrip VQ Series Variant from the drop-
down box.

2 P Q

[ Irstalation

VaQgrip Settings

| IMPAQT
VaQgrip variant ¢ wgzo - ROBOTICS
Vacuumn digital out o

VaQagrip
Settings

<unnamed:> ccce —
.D i H RH ccce —

default*

O Normal

Figure 9: Installation tab - vaQgrip VQ series

2.7 General > Tool I/O

Now, the Tool I/O interface of the robot needs to be controlled by pneumagiQ. Only then, the appropriate Analog
Inputs, Communication Interface and Digital Output modes can be set as needed by pneumagiQ. Hence, in the
installation tab, in the side menu under General, choose Tool 1/0.

Under the 1/0 Interface Control, for controlled by, select pneumagiQ or casemagiQ or pneuvaQ or vaQgrip depending
on the URCap installed. This will set all the correct settings for the Tool I/O Interface to be controlled by pneumagiQ or
casemagiQ or pneuvaQ or vaQgrip. Now that the Tool I/O setting has been set properly, the product will switch-on with
red light flickers in the status indicator. Refer to section or or or to know more about Status Indicator.
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TCP

Payload
Mounting
I/O Setup
Tool I/O
Variables
Startup
Home

Conveyor
Tracking

Screwdriving

) Safety

» Fieldbus

> URCaps

I/Q Interface Control

Select how the Tool IfO interface is controlled. If a URCap controls the interface, user defined options will be overridden.

Controlled by User hd

Analog Inputs - Communicat

neumagic)
@Ana\og Inputs P & -
e
analog_in[3] |Vullage '|

User

o Communication Interface

The Toal Communication Interface allows communication
with the tool without external wiring

Baud Rate

Parity

Stop Bits

RX Idle Chars 1.5
TX Idle Chars 3.5

Impagt Robotics Private Limited..|gital Qutput Mode

ool Digital Output mode is defined based on the tool attached

Tool Output Voltage o] hd

Setting the tool voltage to 24V may damage attached equipment
if it is only configured to 12V

(O bual Pin Power

@ standard Output
Digital Qutput O |Slnk ng (NPM) -
Digital Output 1 |Sir|K ng (NPM) v

000 @

Figure 10: Under I/0 Interface Control, for ‘Controlled by’ choose product based on the URCap installed

2.8 Tool Center Point

ROBOTICS

The Tool Center Point is the specific point of the EOAT that the robot’s control system uses to position and orient the
EOAT. By default, the TCP of Universal Robots is set at the end of the robot arm.

Note: In this manual, we are providing the TCP only from the Top Mounting Face of the product until the center point of
the Tool Mounting Face (Refer to the respective product installation manuals to know more.). Hence, while calculating

the TCP, one must take into consideration the Robot Coupler, Tool Coupler, tool type, tool peripherals such as
fingers/jaws and the specific robot application. So, the TCP needs to be calculated by the integrator/ end user
depending on the final application setup.

Payload

Mounting
I/O Setup
Tool /O
Variables
Startup
Home

Conveyor
Tracking

Screwdriving

TCP

A ~[m |
Position

X -33.65 mm

Y 0.0 mm # Measure

z 48.64/ mm

Orientation

Units ReY () -]

RX 0.0000

RY -45.0000 # Measure
RZ 0.0000

¥
5

o -

° 0 O Simulatior .

Tool Flange

Figure 11: Tool Center Point
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2.9 Payload and CoG

The payload for Universal Robots refers to the total weight the robot must lift. By default, the payload is considered as
Okg at the end of the robot arm. In the case of pneumagiQ, there are 2 EOATs that hold payloads further away from the
end of the robot arm. Hence, the Center of Gravity (CoG) becomes a critical factor.

The Center of Gravity (CoG) refers to the point where the total weight of the robot is concentrated. This is critical for the
robot control system for Balance, Stability, Motion Planning, Payload Handling and Robot Safety.

' General Payload Payload Visualization

TCP ) )
Z | [Bvraosaroeo w| | R || + L._]
Payload e |
Payload « Set Now
Mounting :
Mass 0.750 kg
IO Setup
Center of Gravity .
Tool | -
= o 0.00/mm | # Measure
Yarisles cr -0.92/ mim
A £z 32.12/mm
Smooth
Transition [:|
Home
Inertia (kg m?)
Col
Tracking O Use custom Inertia Matrix
Tool Flange
Screwdriving : :
> Features
X r4
> Fieldbus
» URCaps (@ et given with origin n the CoG and the axes aigned with the

tool flange aves.

Figure 12: Payload

Note: The Tool Center Point (TCP) and Center of Gravity (Cog) details for each IMPAQT product are provided in the
respective product sections of this manual. For example, the TCP information for pneumagiQ is documented under:
PneumagiQ - Configuration and Operating pneumagiQ —» TCP of pneumagiQ Users must refer to the corresponding
product section to obtain the correct TCP reference values and use them while defining the final TCP based on the
complete EOAT configuration and application.

2.10 Test button

The pneumagiQ, casemagiQ, pneuvaQ and vaQgrip nodes have a built-in Test button that can be used to assess the
current operational state of the node. Hence, before running the code in the robot program tree, evaluate it for all
possible options to understand the complete workflow of the node.

2.11 UR+ button

The UR+ button on the title bar provides easy access to actuating all the nodes of pneumagiQ, casemagiQ & pneumagiQ
and quickly showcases the status of the Sensors. The UR+ button is always on the top right of the UR teach pendant as
shown in
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<unnamed>*
default*

Nk wessT

Advanced
£ Variabies Seup

Program VaQgrip Toolbar
BeED) 2_|v| Hobobdvomien Here you can progra
3 B ernptys
SubP1
eeres To program your rok Vacuum
Assignment the Program Tree. . .
L Node List
Script on off

Event Red Indicator

Thread - -
Switch \ k

on Off

E 3

Off

Timer
Green Indicator
Home

O Add Before 5

Vacuum Sensor
= Program Loo| _

I 0
=]

23S XERHREZ
@ e r—— 000 @

Figure 13: UR+

2.12 Updating URCap

The URCap of pneumagiQ is constantly updated to provide the most seamless integration & operation of the
pneumagiQ. Hence, one should always install the latest version of URCap. The URCap is available in the respective
product page in the Impaqt Robotics page.

Page | 13


https://impaqt-robotics.com/our-products/

OPERATIONS MANUAL — USING URCAP FOR UNIVERSAL ROBOTS IMPAQT

ROBOTICS

3 pneumagiQ

pneumagiQ is a compact Universal Pneumatic EOAT Interface designed to seamlessly mount two pneumatic EOATs. The
compact design of pneumagiQ makes it ideal for tight-spaced material handling applications such as machine tending
and material handling. The lightweight design maximizes the payload of the robot for handling heavier parts which is
especially important for collaborative robots.

These are variants of pneumagiQ:

=  pneumagiQ PQO-1G2S

=  pneumagiQ PQ90-2G2S

=  pneumagiQ PQ180-2G4S
=  pneumagiQ PQ9020-2G4S

The URCap used for all three models are the same.

3.1 pneumagiQ State

While pneumagiQ is in operation, the status indicators are used to communicate the current state of the product.

3.1.1 Status Indicator

The status indicator is on the front cover of pneumagiQ on both sides of the 8-pin I/O connector.

LED Color State

Red 1. Flickering - Powering up.
2. Gripper actuation
3. Initiating Air blow-off
Green 1. Idle
2. Ready for operation

3.1.2 Status Indicator: Green

The status indicator is green when pneumagiQ is idle & ready for operation.

3.1.3 Status Indicator: Red

The status indicator is red when:
e Powering up the product.
e During power-up the status indicator flickers in Red.
e Receiving communication from the robot through the URCap

3.1.4 Status Indicator: switched off.

The status indicator is switched-off only when:
e No power supply is provided to pneumagiQ.
e 1/O cable is not connected properly.
e Universal Robot is not in ‘Normal mode’.
e Tool I/O interface of Universal Robot URCap is not set to pneumagiQ.

3.2 Operating pneumagiQ in Tool Bar

After installing the URCap, selecting variant in the Application node and selecting pneumagiQ in the Tool I/0 as
mentioned in and 2.7. In the top right corner press the UR+ icon. The gripper is tested here, with External Gripping
Mode selected by default. This tab allows the user to manually test the gripper using Grip, Release, Air On, and Air Off
and reset the pneumagiQ.

This page is mainly used to verify proper gripper operation before running robot programs.
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Figure 14: UR+ button for PQO, PQ90, PQ9020, and PQ180.

3.3 TCP of pneumagiQ

In pneumagiQ as there are two EOATs, we need to set two different TCPs for each of the EOATs. The TCP value also

IMPAQCT

ROBOTICS

changes for each of the pneumagiQ variants. Hence, use the data from the Table 1 to create a TCP for each of the Tool

Mounting Faces 1 & 2 as shown in the Figure 11.
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Product PQO PQ90 PQ180 PQ9020
Tool Mounting Face 1 1 2 1 2 1 2

X 0 -33.65 33.65 -200.00 200.00 -38.89 38.89
Y 0 0 0 0 0 0 0

z 34.00 48.64 48.64 37.5 37.5 53.89 53.89
RX 0 0 0 0 0 0 0
RY 0 -45 45 0 0 -45 45
RZ 0 0 0 0 180 0 0

Table 1: Tool Center Point up to the Tool Mounting Face of pneumagiQ

3.4 CoG for pneumagiQ

As there are 2 separate EOATs coupled through pneumagiQ, 4 different Payloads must be created along with respective
unique CoG as follows:

1. pneumagiQ No-Load Payload includes:
o pneumagiQ No-Load Payload includes:
o all peripherals

I/O Cable

8mm pneumatic tube
Robot Couplers

Tool Couplers

EOATs

EOAT peripherals such as fingers/jaws, sensors, etc

2. Tool 1 Payload includes:
o pneumagiQ No-Load Payload
o Part handled by Tool 1

3. Tool 2 Payload includes:
o pneumagiQ No-Load Payload
o Part handled by Tool 2

4. pneumagiQ Full Payload includes:
o pneumagiQ No-Load Payload
o Part handled by Tool 1
o Part handled by Tool 2

Refer to Table 2 for the Payload of all the variants of pneumagiQ and it can be added to the Universal Robots as shown
in Figure 12. This is only for the product. As mentioned at the top, all the payloads mentioned above need to be
calculated by the integrator/ end user depending on the final application setup.

Product PQO PQ90 PQ180 PQ9020
Weight 0.41Kg 0.58 Kg 0.87 Kg 1.1Kg
CX 0 0 0 0

cY 0 -0.92 -1.2 -4.0
Ccz 16.5 32.12 30.3 30.2

3.5 Program Tab

Table 2: pneumagiQ CoG until the Tool Mounting Face

3.5.1 pneumagiQ Tools

(1) pneumagiQ Grip/Release
In the robot program tree, to actuate the EOATs, need to use the pneumagiQ Tool node. For example, if the Tool Type is
selected as Pneumatic Grippers in the pneumagiQ Settings in Installation tab, then choose either Gripper 1 or Gripper 2
tab. Then, set the gripper action as either Grip or Release. The action Grip denotes the fingers/ jaws of the grippers
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moving towards each other for External Gripping while for Internal Gripping, it denotes the fingers/ jaws of the gripper
moving away from each other.

For example, if the end user has a hardware change in the application and must now use Internal Gripping instead of
External Gripping, there is no need to change the complete program tree by swapping Grip and Release actions. Instead,
simply change the Tool’s gripping mode from External Gripping to Internal Gripping and the program nodes will
automatically update themselves.

Q _ Graphics Variables

1 X Variables Setup
pneumagiQ Tool

2 ¥ Robot Program

3 = PQS0 Gripperl: GRIP == lMPAQT

Gripper2 ROBOTICS

Air blow-off
®cre
& QO reLease

-
-

B Sensor Feedback

Test

ATTENTION!!!
Before using the Test button, Make sure to set the robot In Power ON' state

R A-RSE N ol ==

O Normal

Figure 15: pneumagiQ PQ90 Gripper1 action node

(2) Sensor Feedback

To understand the current state of the pneumatic grippers, connect the sensors such as Reed switches to gripper and
sensor connector of the pneumagiQ. Now, when the checkbox of Sensor Feedback is selected, the pneumagiQ control
system will pause the program tree until the receiving feedback from the sensor ports. The Sensor Feedback checks for
the following conditions to confirm the Grip or Release action.

1P Sensor feedback timeout

No sensor feedback. Verify connection and
placement with tool 1.

‘ Stop Program H Continue

Figure 16: Sensor Timeout dialog box

pneumagiQ Variant Node Action Gripper 1 Gripper 2
1P 1Q 2P 2Q
PQO-1G2S Grip On
Release On
PQ90-2G2S Grip On On
Release Off Off
PQ180-2G4S Grip On On
PQ9020-2G4S Release On On

Table 3: Sensor mapping for pneumagiQ
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(3) pneumagiQ Air blow-off
In the Air blow-off node can do 3 different actions: Active, Inactive and Pulse.

e Activate: the activate node inserted will activate the Air blow-off, thereby blowing compressed air through the
Air blow-off port.

e Inactivate: the inactive node inserted will deactivate the Air blow-off, thereby stopping the flow of compressed
air through the Air blow-off port.

e  Pulse: the pulse node will activate the Air blow-off port for the set duration as determined by the slider value
and then deactivates it.

[ )

The duration of the pulse can be varied from 0.5 seconds to 10 seconds at an increment of 0.5 seconds.

Vit B o v

pneumagiQ Air blow-off pneumagiQ Air blow-off pneumagiQ Air blow-off
IMPAQT
[ oo | IMPACT o .- IMPAQT i
O et v O st
O roctn Oacne -.:9
[ () Active Puse 3 (@) acrive Puise 4
—D 50s
[ ] 05s ® o
ATTENTION!!
Before using the Test button, Make sure to set the robot in Power ON state
ATTENTICHE!!

o
the Test button, Make sure to set the robok in Power ON state Bafore using the Test button, Make sure to set the robot in Fower ON state

Figure 17: pneumagiQ PQ90, PQ9020, PQ180 & PQO Air blow-off node

Note: Both pneumagiQ PQ90-2G2S and PQ9020-2G4S have only one Air blow-off port while the pneumagiQ PQ180-
2G4S has two Air blow-off ports.
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4 casemagiQ
casemagiQ is a compact Universal Case Forming EOAT designed to seamlessly form cases of wide range of dimensions.
The compact design of casemagiQ is ideal for case forming / carton erection applications with minimal footprint.

These are variants of casemagiQ:

=  casemagiQ CM100
= casemagiQ CM50

The URCap used for all variants are the same.
4.1 casemagiQ State

While casemagiQ is in operation, the status indicators are used to communicate the current state of the product.

4.1.1 Status Indicator

The status indicator is on the front cover of pneumagiQ on both sides of the 8-pin I/O connector.

LED Color State
Red 1. Flickering - Powering up.
2. Vacuum Actuation
3. Cylinder Actuation
Green 1. Idle
2. Ready for operation

4.1.2 Status Indicator: Green

The status indicator is green when casemagiQ is idle & ready for operation.

4.1.3 Status Indicator: Red

The status indicator is red when:
e Powering up the product.
e  During power-up the status indicator flickers in Red.
e Receiving communication from the robot through the URCap

4.1.4 Status Indicator: switched off.

The status indicator is switched-off only when:
e No power supply is provided to casemagiQ.
e 1/O cable is not connected properly.
e Universal Robot is not in ‘Normal mode’.
e Tool I/0 interface of Universal Robot URCap is not set to pneumagiQ/ casemagiQ/ pneuvaQ.

4.2 Operating casemagiQ in Tool Bar

After installing the URCap, selecting variant in the Application node and selecting casemagiQ in the Tool I/O as
mentioned in and 2.7. In the top right corner press the UR+ icon. The vacuum, Laser and Flap are tested here. This
tab allows the user to manually test the casemagiQ using Flap On/Off, Laser On/Off, and Main vacuum On/Off and Flap
vacuum On/Off and reset the casemagiQ. And remember the Flap vacuum will turn on only when Main vacuum is
already turned on.

This page is mainly used to verify proper vacuum and flap operation before running robot programs.
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Figure 18: UR+ button for CM100, CM50

4.3 TCP of casemagiQ

In case of casemagiQ, there is only one face for the case/carton to be picked. Hence, it is much more straightforward.
Hence, use the data from the Table 4 to create a TCP as shown in the Figure 11.

Product CM50 CM100
X 0 0

Y 0 0

Z 93.6 93.7
RX 0 0
RY 0 0
RZ 0 0

Table 4: Tool Center Point up to the suction cups of casemagiQ

4.4 CoG for casemagiQ

The CoG for casemagiQ is a bit different. As CM100 can extend up to 100mm and the case forming flap can be turned on
or off. Hence, the CoG will change depending on the configuration of the casemagiQ

Product CM50
Flap off Flap on
Weight 0.915 Kg
CX 36.97 29.86
CcY -3.84 -3.84
CcZ 54.73 61.98
Table 5: casemagiQ CM50 CoG until the suction cups
CM 100 - Not Extended CM 100 - Extended — 100 mm
Riodiat Flap off Flap on Flap off Flap on
Weight 1.352 Kg 1.352 Kg
Ccz 14.4 -15.2 4.2 5.0
cY -2.6 -2.6 -2.6 -2.6
Ccz 53.0 58.3 53.0 58.3

Table 6: casemagiQ CM100 CoG until the suction cups
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4.5 Program Tab

4.5.1 casemagiQ Tools

(1) casemagiQ Flap / Laser

The casemagiQ Flap / Laser node is used to control the case forming flap and the laser aligner. As shown Figure 19, the
case forming flap can be switched on or off use this node. This is used to bend and shape the flat cases / cartons into an
open cuboid ready for taping.

The same node can also be used to switch on / off the laser aligner. The laser aligner becomes an easy guide for the
robot programmer to align the casemagiQ right at the fold of the case / carton when positioning the pickup point. This
way, the case forming flap is positioned perfectly to bend the flat case / carton at the fold into a cuboid.

Graphics Variables _ Graphics Variables

caskemagiQ Flap / Laser casemagiQ Flap / Laser

= IMPACT | o IMPACT

Laser ROBOTICS ROBOTICS

L @on % ® on
" ﬁ QorF " %* Qorr

[ Sensor Feedback @ Sensor Feedback

e —— Y =
‘ Test ’ Test

ATTENTION!! ATTENTION!!!
Before using the Test button, Make sure to set the robot in 'Power ON' state Before using the Test button, Make sure to set the robot in 'Power ON' state

Figure 19: casemagiQ Flap / Laser node

(2) Sensor Feedback

To understand the current state of the Flap. When the checkbox of Sensor Feedback is selected, the casemagiQ control
system will pause the program tree until the receiving feedback from the sensor which is built-in. The Sensor Feedback
checks for the following conditions to confirm the Flap On or Flap Off action.

casemagiQ Variant Action FS RS

CM50 Flap Off On
Flap On On

CM100 Flap Off On
Flap On On

Table 7: Sensor mapping for casemagiQ

(3) casemagiQ Main/Flap Vacuum
The casemagiQ Vacuum node is used to control both the main vacuum used to hold the case / carton and the flap
vacuum used to hold the side face of the case / carton.
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Figure 20: casemagiQ Main/Flap vacuum node
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5 pneuvaQ

pneuvaQ is a compact Integrated Pneumatic & Vacuum Interface designed to simplify building custom EOATs for
applications such as machine tending for injection molding and press brake. The compact design of pneuvaQ is ideal for
adding to custom EOATs to enable quick control of pneumatics and vacuum outlets.

The variant name PV21 has a specific nomenclature. P is for pneumatics, denoting the number of compressed air
outlets and V is for vacuum, denoting the number of vacuum outlets. Hence, in this case, PV21 has two compressed air
outlets and one vacuum outlet. These are variants of pneumagiQ:

=  pneuvaQPV21
The URCap used for all variants are the same.

5.1 pneuvaQ State

While pneuvaQ is in operation, the status indicators are used to communicate the current state of the product.

5.1.1 Status Indicator

The status indicator is on the front cover of pneuvaQ on both sides of the 8-pin 1/0O connector.

LED Color State

Red 1. Flickering - Powering up.
2. Compressed Air actuation
3.  Vacuum actuation

Green 4. Idle

5. Ready for operation

5.1.2 Status Indicator: Green

The status indicator is green when pneuvaQ is idle & ready for operation.

5.1.3 Status Indicator: Red

The status indicator is red when:
e  Powering up the product.
e  During power-up the status indicator flickers in Red.
e Receiving communication from the robot through the URCap

5.1.4 Status Indicator: switched off.
The status indicator is switched-off only when:
e No power supply is provided to pneuvaQ.
e |/O cable is not connected properly.
e Universal Robot is not in ‘Normal mode’.
e Tool I/O interface of Universal Robot URCap is not set to pneuvaQ.

5.2 Operating pneuvaQ in Tool Bar

After installing the URCap, selecting variant in the Application node and selecting pneuvaQ in the Tool I/O as mentioned
in and 2.7. In the top right corner press the UR+ icon. The Air-1, Air-2 and Vacuum are tested here. This tab allows
the user to manually test the pneuvaQ using Air-1 On/Off, Air-2 On/Off, and vacuum On/Off reset the pneuvaQ.

This page is mainly used to verify proper Air - 1 and 2 and vacuum operation before running robot programs.
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Figure 21: UR+ button for PV21

5.3 TCP of pneuvaQ

In case of pneuvaQ, there is only one face. Hence, it is much more straightforward.

Product PV21
X 0
Y 0
z 25
RX 0
RY 0
RZ 0

Table 8: Tool Center Point up to the Bottom Mounting Face of pneuvaQ

5.4 CoG for pneuvaQ

The CoG for pneuvaQ from the robot mounting face

Product PV21
Weight 0.3Kg
CX 7.3
cY 0.4
cz 11.5

Table 9: pneuvaQ CoG until the bottom plate

5.5 Program Tab

5.5.1 pneuvaQ Tools

(1) pneuvaQ Compressed Airl & Air2

The pneuvaQ Comp. Air node is used to control both the compressed air outlets. They can be individually switched on
and off using the pneuvaQ URCap. For other variants of pneuvaQ, the pneuvaQ Comp. Air node will have extra tabs to
be able to control all the compressed air outlets.
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Figure 22: pneuvaQ Comp. Air node

(2) pneuvaQ Vacuum

The pneuvaQ Vacuum node is used to control the vacuum outlet. The vacuum can be switched on and off using the
pneuvaQ URCap. For other variants of pneuvaQ, the pneuvaQ Vacuum node will have extra tabs to be able to control all
the vacuum outlets.
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Figure 23: pneuvaQ Vacuum node
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6 vaQgrip

vaQgrip is a family of Plug & Play vacuum grippers designed for palletizing and material handling. Its lightweight and
compact form eliminates external tubing, reduces clutter, and allows installation in just minutes. The series combines
pre-engineered grippers and a modular platform under one system, making vacuum automation practical and scalable.
All vaQgrip products follow the same design principles: clean integration, safe operation, and reliable vacuum gripping
for industrial use.

These are variants of vaQgrip:

=  vaQgrip Click
=  vaQgrip VQ10
= vaQgrip VQ20

6.1 vaQgrip State

While vaQgrip is in operation, the status indicators are used to communicate the current state of the
product.
6.1.1 Status Indicator

The status indicator is on the front side of the vaQgrip on both sides of the 8-pin I/O connector.

LED Color State

Red 1. Flickering - Powering up.
2. Vacuum actuation
Green 1. Idle

2. Ready for operation

6.1.2 Status Indicator: Green

The status indicator is green when vaQgrip is idle & ready for operation.

6.1.3 Status Indicator: Red
The status indicator is red when:
e Powering up the product.
e During power-up the status indicator flickers in Red.
e Receiving communication from the robot through the URCap

6.1.4 Status Indicator: switched off.

The status indicator is switched-off only when:
e No power supply is provided to vaQgrip.

I/0 cable is not connected properly.
Universal Robot is not in ‘Normal mode’.
Tool I/0 interface of Universal Robot URCap is not set to vaQgrip.

6.2 Operating vaQgrip Click & VQ Series in Tool Bar

After installing the URCap, selecting variant in the Application node and selecting vaQgrip in the Tool I/O as mentioned
in for vaQgrip Click and for vaQgrip VQ series and for Tool I/0. In the top right corner press the UR+ icon.
The vacuum is tested here. This tab allows the user to manually test the vacuum and reset the vaQgrip.

This page is mainly used to verify proper vacuum operation before running robot programs.
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Figure 24: UR+ button for vaQgrip Click, VQ10, VQ20

6.3 TCP of vaQgrip Click and VQ Series

The TCP of the vaQgrip Click varies depending on the selected configuration. Since vaQgrip Click is a modular vacuum
gripper, the TCP changes based on the pod, dock, hub, reducer, offset, and vacuum cups used in the setup.

Users must calculate and update the TCP values in the robot controller after configuring or modifying the gripper
assembly to ensure accurate motion, stable handling, and safe operation.

In the case of vaQgrip VQ Series, there is only one face for the case/carton to be picked. Hence, it is much more
straightforward.
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Product vQ10 vVQ 20
X 0 0

Y 175 0

Z 161 172
RX 0 0
RY 0 0
RZ 0 0

Table 10: Tool Center Point of vaQgrip VQ Series

6.4 CoG for vaQgrip Click and VQ Series

The CoG of the vaQgrip Click varies depending on the selected configuration. Since vaQgrip Click is a modular vacuum
gripper, the overall CoG changes based on the pod, dock, hub, reducer, offset, and vacuum cups used in the setup.

Users must calculate and update the CoG values in the robot controller after configuring or modifying the gripper
assembly to ensure accurate motion, stable handling, and safe operation.

The CoG values for vaQgrip VQ10 and VQ20 are provided in the below table

Product vQ1lo0 vVQ20
Weight 1.01kg 1.04kg
CX -2.73 2.3
cY -143.1 -0.9
(o4 80.1 92.7

Table 11: casemagiQ CoG until the suction cups

6.5 Program Tab

6.5.1 vaQgrip Tools

(1) vaQgrip Vacuum
The vaQgrip Vacuum node is used to control the vacuum outlet. The vacuum can be switched on and off using the
vacuum On/Off buttons in the programming node.
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Figure 25: vaQgrip vacuum node

(2) vaQgrip VVQ Series Indicator

The vaQgrip Red/Green Indicator node is used to show the gripper status during operation. The indicators are mapped
to the robot RO (Robot Output) signals to provide a clear visual indication. The Red indicator can be turn ON when the
gripper is holding a box or carton, while the Green indicator turns ON when the gripper is not holding a box or carton.
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Figure 26: vaQgrip VQ Series Indicators
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