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1. PrefaceGeckaoGripper Technology

The Gecko Gripper #&srobot gripper that uses geckospired adhesion to pickpuflat objects
without an air sgtem.

1.1.GeckoGripper Nomenclature

Mounting Face ~.

gﬁ LEDs

Gripper Base ~ .

Ultrasonic

Sensor Gripping Face

Pads

Figurel. Gecko Gripper Nomenclature.

The gripper design features a structubalsethat also encompasses the sensing and control
electronics. The top of the itctural base is thenounting face which is physically mounted on
the robot. Opposite the mounting face, thygipping facepresentsfour gripperpadsarranged

in a 2x2 gridhat perform the adhesion actiariThepadshave a proprietary adhesive gripping
technology that enablethe gripperto efficiently attach and lift flat and smooth objeatsthout
an air systemThe grippepadsare removableand can be fully replaced asirt of a
recommended routine maintenance schedulde gripping face also contaias ultrasonic
sensoril K G Y2y A G2 NR | The it B Ofihe dgrippeidisa dsplaySfdur (4)
LEDSi K 0 RAALI & Ay TF2N)¥I (A zhee (3ocodrdiorsiorigiipperd NA LILIS ND
power, communication and power fothe optionalautonomouspiezoelectric cleaning system
are located on the right side of the gripper bas&wer(24V)is supplied through the 1/0
connector. Data is passed via either thtadfnet connector(8 pins)or the 1/0O connecto(10

pins)



1.2.How the Gecko Gripper War

The Gecko Gripper attaches to flat and smooth object surfaces through the same
mechanism used by an actual gecko (van der Waals forces). This is accomplished through
contact with adhesive pads inpreloadhold-detachfashion.

per creates a@ision by preloadlng the pads with a small force normal to the
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Figure2 Gecko Gripper placement on substrate (left) and applying a preload force, compressing the pads (right).

N

After preloadng, the gripper carhold and move the object with no additional force

application.
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Figure3 The grippercanlift the substrate.

As specified by the robot protocol, the gripper will detach from the object by withdrawing

the pads into the griperK 2 dzA Ay 3® ¢ KS 3INALILISNI LI Ra | NB NI dz
NBEaARdzZS 2y &adaNFI OSad ¢KS LI RA gAfft oS NI 2dz
material) and can be easily replaced using the pad replacement tool. Furthermore, the



geckaolike pad tetinology enables the gripper to attach and detach on fast timescales (e.g.
detachment 500msec).
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Figured. The Gecko Gripper retracts thdhesive pads in order to detafrom the substrate.
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1.3.0Overview of Key Operatifyinciples

.80l dzaS 2F GKS DSO12 DNALILISNIRDE dzyAljdzS YSOKI vy
the following key operating principles to use the gripper correctly and to achieve optimal
gripper performance.This is VERY important.

1 Surface RoughnesAffects Gpping
The Gecko Gripper works best with highly polished surfaces that allow for maximal
contact between the adhesive pads and the substrate surface. As the surface becomes
less smooth, more preload force is required to grip substrates. Mattéaces shold be
considered the maximal surface roughness limit which the gripper is able to grip.
See Sectio8.4 for further information.

1 Environmental Conditions Affect Gripping
The adhesive pads use van der Waals forces to attach to a substthtrelis dwst or
debrison the substrate surface, the pads will interact with these particles instead.
Dusty, greasy, oily, or wet substrates wit adhere to the Gecko Gripper. The Gripper
works best with clean, smooth, and dry surfaces.
See Sectio8.5 for further information.

1 Preload Force Determines Maximum Payload Force
The adhesion force is also dependent on the amount of preload force applibe
surface. This preload force also depends on the surface smoothness or roughness. A
minimumthresholdof preload force is required to grip and move any payload. The
payload force then increases with a corresponding increase in preload force. Finally,
payload force is also saturable at some preload force specific to the material and
operating conditions.
See Sedatn 8.4 for further information.



1 Reconcile Gripper Functiowith RobotCollision Detection or Other Safety Systems

When using th&secko Gripper with a robot in position control, care must be taken

during the gripping phase of the object as to not trip@&K S NR 624G Qa O2f f A & A

system. The most force the gripper will ever need to exert on an object is 150N for
maximal adhei®n. Based upon your robot type and object, it may be necessary to

FR2dzad (GKS NRo20GQa O2f precudMipping dfthe didd O2f f A &

upon contact.

Pick Location and Object MomentSanOvercome Gripping Force

Gripper adhesiopecificationsassume that the center of gravity of the object is
equidistant from the gripper pads. If the center of gravityttté object is not centered
or moments are applied to the objeatbot-object movemen can decrease the
adhesion force of the gripper causing it to drop the objects.

See Sectio8.5 for further information.

Pads will Wear Out

Over time, the gecko padsibwear and require replacement. There is no deterministic
way to determine how war the pads are, so the user must be mindful of the pad
changeout interval. This will depend on the environment in which the pads are used.
While pad wear cannot be meai®d, a dropped part can b#etected,and the robot
AYT2NNSR 27F (0 KESSISNES y[(od6 @AKESE alLOlaR?2 f A I K
action is required.

See Section.1, 7.2 and 1@or further information.

dzLJz



2. Sfety

TheGeckoGripper isa piece oindustrial equipment, intended as ame-effector or tool for
industrialrobots. It is intended for pickral place operations of flat, smootibjects.Misuse can
cause damage to the @per or the connected equipment.

2.1.Validity and Responsibility

The iformation in this manual is not a guide to design a complete robotic egpin. The
safety instructions are limited to the Gecko Gripper only and does not cover the safety
precautions of a complete application. The complete application must be desigmed a
installed, in accordance with the safety requirements specified irsthadards and
regulations of the country where the application is installed.

The application integrators are responsible for ensuring that the applicable safety laws and
regulatiors in the country concerned are observed and that any significant hazards in the
complete application are eliminated.

This includes, but is not limited:

1 Making a risk assessment for the complete applicaton.
1 Validating that the complete application is designed and installed correctly.

2.2.Limitations of Liability
The safety instructions and other information in this manuaasa guarantee that theiser

will not suffer injury, even if all instructions af@lowed.

2.3.Warnings in this Manual

DANGER!This indicates a very dangerous situation which, if not avoided, cou
result in injury or death. A

CAUTIONThis indicates a potentially hazardousuation which, if not avoided, could
result in injury or darage to the equipment.

NOTICE This indicates additional information such as tips or recommendations.



2.4.General Warnings

This section contains general warnings regarding use of the Gardgper.
1. Make sure that the Gripper is properly mounted.
2. Make sure the Gripper does not ad# with obstacles.
3. Never use a damaged Gripper.

4. Make sure not to have any limbs in contact with or between the Gripper housing
and mounting face when it is op&ting or in teach mode.

5. Make sure to follow the safety instructions of all equipment in épplication.
6. Never modify the Gripper! A modification might cause dangerous situations.

7. OnRobot A/S DISCLAIMS ANY LIABILITY IF THE PRODUCT IS CHANGEIDOR MODIFYE
IN ANY WAY.

8. When mounting external equipment, make sure that the safety instructions both
herein and in the external manual are followed.

9. If the Gripper is used in applications where it is not connected to a UR robot, it is
important to make sure thathe connections resemble the analogue input, digital
inputs, outputs and the power connectionglake sure you use a Gecko Gripper
programming script that is adapted to fit your specific application. For more
information, please contact your supplier.

10.Whenthe Gripper is combined with or working with machines capable of damaging
the Gripper, it idighly recommended to test all functions separately outside the
potentially hazardous workspace.

11.When the Gripper feedback (I/O ready signal) is relied upondotinues operation
and a malfunction will cause damage to the Gripper and/or other machiniss,
highly recommended to use external sensors in addition to the Gripper feedback for
insuring correct operations even if a failure should occur. OnRobotak$ot be
held responsible for any damages caused to the Gripper or other equipment due to
programming errors of the Gripper.

12.Never let the Gripper come in contact with corrosive substances, soldering splashes,
or abrasive powders as they may damage thipear.



13.Observe collaborative standards if personnel stand within the operating range of the
Gripper.

14.Never operate the Gripper if the machine on which it is fitted does not comply with
safety laws and standards of your country.

2.5.Intended Use

TheGripper is industrial equipment intended as an esftector or tool for industrial robots.
It is inended for pick and place operations of a variety of different objects.

Collaborative use of the Gripper, with humans close to or within the work arealyis o
intended for non hazardous applications, where the complete application, including the
object,is without any significant risks according to the risk assessment of the specific
application.

Any use or application deviating from the intended use isrded to be impermissible
misuse. This includes, but is not limited to:

1. Use in potentially explosivenvironments.

2. Use in medical and life critical applications.

3. Use before performing a risk assessment.

2.6.Risk Assessment

It is important to make a risk asssment. Because the Gripper is considered partly
completed machinery, it is also important to lfol the guidelines in the manuals of all
additional machines in the application. OnRobot Ad8&ommends that the integratauses
ISO 12100 and ISO 10228 udelines to conduct the risk assessment.

The integrator should consider the followipgtentiallydangerous situations when
performing the risk assessment. There may be additional dangerous situations depending
on the specific situation or application.

1. Ertrapment of limbs between the Gripper and substrate.

2. Penetration of skin by sharp edges and shasm{s on the grabbed object.

3. Consequences due to incorrect mounting of the Gripper.

4. Objects falling out of the Gripper, e.g. due to incorrggpping force or to high

acceleration from a robot.



3. Getting Started: Contents

3.1.Gecko Gripper
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Figure5 CAD drawing of the Gecko Gripper and pads.



3.2.Parts List

Part Name Description

Gecko Gripper V5 Gecko Gripperyersion 5

Gecko Gripper Pad Gecko Gripper Pad Assembly, 1 se

Assembly, 1 set of 4 pads of 4 pads
Cable, 16wire, Doubleended cord
set, straight femaé connector to
straight male connector, M12

Turck Cable 10 wire, 1/0 Eurofast connectors
Turck Cable 8 wire Ethernet = Cable, 8wire, Ethernet, Male, M12,
RJ45 5M

M6X1.0 80mm Length SS Socket
Gripper Mounting Bolts Head Cap $ew
Hex Key 5mm for mounting = Hex Key 5mm for mounting robot,
robot, 9" overall length 9" overall length

Blade Putty Knife,-1/4" Wide x
0.075" Thick Blade with Beveled
Gecko Pad Removal Tool Edge
OnRobot A/SUSB Drive

user guides & GUIs USB Stickuser guides & GUIs
AC/DC DESKTOP ADERT

24V 90W AC/DC DESKTOP ADAPTER 24V
Quick Start Guide

Tablel Parts list for Gecko Gripper and optional additions.

3.3.Gecko Gripper Software

User interface software for configuringné operating the Gecko Gripper can be
downloaded from either the accompanying OnRobot BA&B flash drive or from the
OnRobot A/Svebsite:

https://onrobot.com/products/geckegripper/
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4. Quick StarGuide

SafetyReminders
Installation and operation of th&eckoGripper should be performed by trained
professionals only.

DANGER Improper handling of thegripperand its partswhile A

STEP 1:

STEP 2:

STEP:3

STEP 4:

STEP 5:

connected could result in injury or death.

Install Pads anlount Gripper

Install thefour Gecko Gripper pads by inserting them into the gripping face of
the gripper.TheGeckoGripper uses two screw®16-1-80)to mount directly toa
Universakobot. Otherwise, a mounting plataustbe used(for other robot
brands). Use the 5mm hex key to insert atightenin the boltsto 8 Nm

Power Gripper
TheGeckoGripperis powered through the 1/0 cable.

Upon powering upii K S 3 NJA LGhdSnsJiyt wib HlirdzSvicafter a slight
delayto indicatethat the gripper has completed its powearn sequenceltis

now recommended that you test all the gripper functions using the Windows
Desktop GUI.

A 4pin connector is also attached to the gecko gripper but is only used for
internal troubleshooting.

Ingall GeckaGripper GUI
Install theGeckoGripperWindowsDesktopGUI from the supplied USB flash
drive or theOnRobot A/Svebsite.

SetGripperParameters

We recommend using thebot-agnosticDesktop GUI to test gripper
functionality and prgram the gripper. This eadp-use interface allows you to
specifyseveralgripper parameters that designate a gripper state.

Operate Gripper

You can operate th&eckoGripper throughtwo different communication
modes: Digital I/Gnd EthernetTCP Using these modes, you can create a fully
customized gripping protocol tailored to your needs.



5. Installing the Gripper on the Robot
Mounting the gripper on the robot is a quick and simple procEssall Universal Robots

models the gripper can bemounted directly to the robot and does not require the mounting
plate. For other robot modelsa mounting plateor other adapternsrequired

5.1.Requied Supplies, Tools, &&Epment

Assemble the following supplies, tools, and equipment priongtallatian:

Parts V Gecko Gripper V5
Gripper components. V Gecko Gripper Pad Assembly
V Turck Cable, Xwire, 1/10
V Turck Cable,-8iire, Ethernet RJ45
V Gripper Mounting Bolts (M@-80)
V OnRobot A/SJSB Drive containing use
guides and GUIs
Supplies V Zip ties(recommended)
Consumables. V Mounting plate for alternate robot
models(optional)
Tools V Hex key5mm (included)
Required for installation or repair but n{ V Gecko Pad Removal Tool (included)
operation.
Equipment V AC/DM@esktop Adapter 24V 90W
Required for operation. (included)
V 24V DC power supply

Table2 Installation Materials.

5.2.Mechanicalnstallation Mounting the Gipper

5.2.1. Parts List

The following parts are included in tii@eckoGripper delivery
GeckoGripper

Gecko Gripper Pad Assembly

Mounting Screws2

Hexkey, 5mm (for mounting gripper)

<<<<



5.2.2. Safety notices:

robot, materials, or bodily harm or death to operators. Make
sure that thegripper is installed correctly by a trained
professional.

DANGER! Improper installation can lead to damage to the gripper, f

CAUTION  Ensure that the robot is poweredff or is stationary (not running a
program) prior to installing the gripper.

5.2.3. Procedurégor Mounting the Gripper
Fa Universakobots,proceed to Step @s no mounting plate is required.

Step 1. Install the Gecko pads on the gripper prior to installing the gripper on the
robot.

Figure6 The Gecko Gripper gripping face where the four pads will be inserted.

Attach the four (4) Gecko Gripper pads to the gigpface by Bgning
the notch nthe mounting holewith the reciprocal talon the pad
assembly.



R

Figure7 Notch in mounting hole (left) and tab on pad assembly (right).

Figure8 Aligning the pad assembly farsertion into the mountig hole.

The strong magnets of the pad attachment system will help pull the pads
into place. Once installed, they should be completely flush with the
AdzNF I OS 2F (GKS INRLILISNRA Y2dzy(Ay3

F I



Figure9 Installing the final pad on the grigp. Noticethat the siler plateof
each the installed pais flush with thegripper housing.

Step 2  Attach the mounting plate to the robot usinggo mounting screws (M6
1-80). Tightenedeach screvto 8 Nm using &mmhex key.
This step is fonon-Universal Robots brands only.
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Step 3:  Align the holes on the mounting face of the Gecko Gripper with the
mounting holes on the robot (or moumy plate/custom adapter).
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FigurelThe two mounting holes on the mounting fac of the gripper.

Insert each mounting screw (MB80) into the front of the gripper, down
the clearance tube, and use the supplied 5mm hex kesctew into
place.Tighten each screte 8 Nm using the 5mm hexel.

Figurel2 Tightening the mounting screws to attach the gripper to the robot using the 5mm hex key.



The Gecko Gripper tool center point has»x@r y-axis offet with respect to the
robot. Therefore the tool center point § located 185mmz-axis direction) away
from the robot arm mounting face.

See Section 9.1 fdetailed gripper dimensions.

You are now ready twire the mounted gripper (Section 6.3).

5.3.Hectricallnstallation Powering& Communicating witthe Gripper

5.3.1. Power Supply Specifications

The Gecko Gripper itself is powered through thedéble The flying leads on the
accompanying cable will need be terminated at the power supply that meetsyr
needs. This may include caeuting to:
1 24V DC, 48W (nominal; 28V maximum) external power sypyncluded
barrel connector)
T ¢KS NRBo620G O2yiNRffSNRAE AYyiS3aINIrGSR uHn+ 5

5.3.2. Communications

Depending on your power and communication needsyéhare two possible gripper
cabk configurations (that include the autonomous cleaning system):

1 Power and communications using Digital (IOCablég

1 Power using Digital /0, Communications Ethernet TCHP (2 Gbles)

The optional piezo cleaning systeaquires an additional-4in cabe.

Digital I1/0

V Communicatiorand 24V powepver 13pin connector (8in connector is
not used for Digital /O communication, only Etherrede beloy

V Can be controlled by any type of robot with simple 1/0 sighals

V Desied set points€.g position control spec, force control spec, preload
spec,etc.) are first setusing the Windows DesktdpU| then the Gripper is
controlled usingthe 1/O interface

V No robot software installation is necessary

You can power the Geckoi@per in one of twowvays using the 1/O:
1. You can plug in barrel jack connector directly to the included power supply.
2. You can remove the barrel jack connector and use a 24V power supply on
your preferred robot controller (oanothersource). The Gecko Gpigr
draws less thal Amp (peak and RMS).



The Digital I/O cable is suppliadgth ports for connecting to the gripper and
pigtailson the opposite end for direct and customizable wiring as necessary to
integrate them with your system.

Figurel3Digital I/O cable terminal with barrel jack connector (for
direct connection to power supply) and other input/output wires.

For wiringof the I/O channels to their proper connections, see SectidnCdgital
I/O Communications.

Ethernet
VvV Communicatiorover &pin connector.
V Can be controlled by custom Universal Robot, Kawasaki, and FANUC Teach
Pendant interfaces.
V Can also be controlled with the Windows Desktop GUI by direct Ethernet
connection between the computer and Gripper.

Ethernetcommunication allows for dynamic adjustment of the gripper parameters
whereas in I/O the gripper parameters cannot be dynamically adjusted without the
Windows Desktop GUI.

5.3.3. Procedure for Powering and/iringthe Gripper

After mountingthe grippe to therobot (Section 6.2) and identifyirapn appropriate
power supply, you are ready to wire the gripper.

You will needhe power and communicationables supplied with the gripperTurck

Cable, 16wire, /0, andTurck Cable,-&ire, Ethernet RJ3%aswell asseveralzipties or
similar supplies2 a4 SOdzZNS GKS Ol ofSa a2 la yz2a 02
motion.



CAUTIONMake sure to check the integrity of the connectors on the gripper base
as the pins may be easily bent and damaged.

Step 1:  Gonnect thedualDigital I/O and powecable to its connector mate
located on the gripper base.

Figurel4 Connecting the power/digital I/O cable to the matching gripper connector.

Step 2:  If using Ethernecommunicationsattach the Ethernet cable to its
connector mate located on the gripper base.



Figurel5 Attaching the Ethernetable to the matching connector on the gripper base.

Step 3  Run the cable(s) away from the gripper along the robot ® plower
supply and controller
Make sure to leave sufficient cable slack so that the cables are not under
GSyaizy RdzNllyaRge ofbtiorNE 6 2 (1 Q &

Figurel6 Cables are routed loosely along the robot arm.

Step4:  Secue the cables so that they will remain safely out of the robot and
adzoaldNF GSQa Bkeroisatfe raodt thiv@h all the eqpied



