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1 Preface

Congratulationsn your new RGdustrialRobot Gripper

The RG2 is an electritadlustrial robotgripper that can handle a variation of differetject sizesTypically
for pick and place applicationghe gripping force as welk the gripping width can lsetto custom
requirements

1.1  Scope of delivery

1x RG2Industrial Robot Gripper
1x RG2 MountingdDpling
2xRG2Hngertips

1x USBFlash Drive
- Software
- Manual

1x Bag of bolts

3x Allen keys

The appearance of the delivered components diffgr from the image and illustrations in this manual.

1.2  Important safety notice

The Gripper ipartly completed machineand a risk assessment is required for each application the gripper is
a part of.lt is important that all safety instructions herein are fotddw

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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2 Il ntroducti on

The RG2sanindustrial robotgripper.Designed for grabbing objects, typically used in pick and place
applicationslts long stroke allows it to handle a variety of object sizes and the option to adjust the gripping
force allows theyripper to handle both delicate and heavy obje@he standard fingers can be used with
many different objed, but it is also possible to fit custom fingers. The installation complexity is minimal as
the RGZcable attaches directly onto asypported rofot. All configuration athe gripper iontrolledin the

robot software.

3 Safety instructions

3.1 Validity and responsibility

The information in this manual is not a guide to design a complete robotic applicatiGafdtymstructions
islimited to the RG2 gripper only and does not cover thetygfrecautionsof a complete application. The
complete application must be designed and installed in accordance with éhe regfuirementsspecified in
the standards and regulations of the country where thgliagtion is installed.

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

This includs, but is not limited to:

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

3.2 Limitations of liability

The safety instructions and other information in thisnual is not awprantee that the usewill not suffer
injury, even if all instructions are followed.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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3.3 Warning symbols in this manual

DANGER:

This indicates a serious dangersugation which, if not avoided,
could result in injury or death

WARNING

This indicatea potentially hazardous electrical situation which, if
not avoidedcould result in injury aclamage to the equipment.

WARNING:
This indicates a potentially hazardous situation which, if not

avoided, could result in injury or major damage to the equigme

CAUTION:

This indicates a situation which, if not avoided, could result in
damage to the equipment.

NOTE:

This indicates additional informatisach as tiper recommendations

Specifications is periodically reviewed and may change without notice

Copyright © 2015, 2017by On Robot ApS. All rights
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3.4  General warnings and cautions

This section contains general warniags caution

WARNING:

1. Make sure that the Gripper is properly mounted.

2. Make sure the gripper is not collided irgbstacles

3. Never usea damagedsripper.

4. Make sure not to have any limbsciontact with or between th&ripperfingers and
finger armswhen it is operating or in teach mode.

5. Make sure to follow the safety instructioofsall equipment in the application.

6. Never modify the GrippeA modification might cause dangerous situati@s.Robot
DISCLAIMS ANY LIABILITY IF THE PRODUCT IS CHANGIEDEIRIMANY WAY.

7. When mounting external equipment such as cusfimgersmake sure that the safety
instructionsboth hereinand in the external manuate followed.

8. If the gripper is used in applicationkeawve it is not connected to a UR robot.

Make sue the connectionsesemblesthe analoge input, digital iputsand outputs
and the power connections. Make sure you use a RG2 gripper programming
script that are adapted to fit your specific application.

For more information, please contact your supplie

CAUTION:
1. When the gripper is combined with or working with machines capable of damaging the

gripper, then it is highly recommended to test all functions separately outside the
potentially hazardous workspace.

When the grippefeedback(l/O ready sigal)is relied upon for continuingperation and

a malfunction will cause damage to the gripper and/or other machines, it is highly
recommended to use external sensors in addition to the gripper feedback for insuring
correct operations even if a failureahd occur On Robotannot be held responsible for
any damages caused to the gripper or other equipment due to programming errors or
malfunctioning of the gripper.

Never let the gripper come itontact with corrosive substancesldering splashes

abrasive powders as they may damage the gripper. Never let personnel or objects stand
within the operating range of the gripper. Never operate the gripper if the machine on
which it is fitted does not comply with safety laws and standards of your country

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights

reserved
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3.5 Intended use

The Grippeisindustrial equipment and intended as an end effectorool for industrial robots. lisintended
for pick and place operatiomnd a variety of different objects

The RG2 gripper is intended for use with robots from Universat&dbe informationin this manuahbout
electrical connectiongprogramming and use of the gripee describeanlyfor robots fromUniversal
Robots.

CAUTION:
Use without a UR robot mot described in this manual and misuse can cause damage to the
gripper or the connected equipment.

Collaborativause of the gripper, were humans are close tavithin thework areais only intended for non
hazardous applications, whettee complete applicatiarincluding the objectis without any significamisks
according to the risk assessment of gpecificapplication.

Any use or application deviating from the intended issdeemed to be impermissilstésuse. This includes,
but is not limited to:

1. Use in poentially explosive environments.
2. Use in medicand Ife critical applications
3. Use befoe performing a risk assessment.

3.6 Risk assessment

It is important to make a risk assessment. Since the Gripper itself is conpiadledompleted machinerit
is also important to follow the guidelines in the manwéhlall additional machines in the application.

It is recommended that the integrator uses guidediin ISO 12100 and 1ISO 16218 conduct the risk
assessment.

Below is listed some potential dangerous situations that the integrator as a minimum reust tak
considerationPlease note that there can lbéher dangerous situations depending on the specific situation.

Entrapment ofimbsbetweenthe grippers finger arms.

Penetration of skin by sharp edges and sharp pointeeabject

Consequences due tncorrect mounting othe gripper.

Objects falling out of the gripper, e.g. due to incorrect gripping force or to high acceleration from a
robot.

PR

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
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4 Mechani cal i nterface

The Gripper isonstructedn such a way that should a power loss occur, it will maittiai gripping force.

4.1  Mounting the gripper

The design of the standard gripper coupling is in such aheythe angle of thegrippercan be adjusted
from 0° to 180%n steps of 30°.

Mount the grippercoupling with4 pcsM6x8 bolts
Tighten the bok with minimum/Nm

Mount 4-6 pcs M4x8 bolts.
Tighten the bolts with minimuraNm

DANGER:
Make sure that the gripper is properly mounted using correct torque to tighten the bolts.
Incorrect mounting can result in injury.

CAUTION:
The M4 thread in the gripper are 6mm deep. Do not exceed this.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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4.2 Mechanical dimensions

=

= 5
=
54 % 8 20 §

f~f
] H\W‘ ra
g |
L/)/ )\ /| Q
- /| T4 8
8 18| e
F // l\m( \X!.\ £
/ / )d \"/'/ /q’ }
/7 6x @ 3307 8,10 G
N — M4-6HT 6 ©
== 149 =
110
K 65 I 36
77 -
([ 1)
il - o= e e i
/// 7,// //r\\\ /'/ /fl\\\ \&K\
I/-*' - - B ~__TA
\9/<\ > ,,/\(i%>)»— /Kj{:\\‘ /?@/ I--N1r
\‘\@J?;; — | 1 | ; | I(J ~\\\\;_\\\ “6\ ,// —
=1l VL | | <4 20 e
i | | /|
ol | | [©) slls
o VJ y L/ 4x ®330THRU [ [0
\ y M4 - 6H THRU 1
of O

The dimensions are in millimetdthe cable may differ from above drawing)
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4.3 Load capacity

Be awae that when grapping an object, some of the parameters below are not directly aplicative. But can be
used to calculate the load on the gripper.

Parameter Static Unit
Fy 362 [N]
Mx 7,55 [Nm]
My 4,1 [Nm]
Mz 6,92 [Nm]
Mxq 22 [Nm]
My1 11 [Nm]
Mz, 22 [Nm]

The parametes in the finger tips are
calculated at the showposition

and will change in relation to the finger
positions

4.4  Fingers

7
Thestandardfingers can be used for many different R5.8
workpieces. If custom fingers are required, they can be Ll
made to fit the grippefingertips T

Standard fingers
For a variety ofvorkpieces

T
yL

2x @ 3,3THRU
M4 - 6H THRU

Dimensions of the gripper aluminum fingertips
Dimensions are in millimeters.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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45  Gripper Work Range

Thework rangds measured between the alumindingers.The gripper can be used for both internal and
external gripe.g. by rotating the fingers. Make sure that the offsetdlsided before entering valu@sto the
gripper settings.

ExternalGrip Internal Grip

81,8

Rotatedfingers

45.1 Finger thickness

In this example, we want to grip an obje€E20mm.

To clear the object before gripping we want to set the gripping widi
to 28mm in the gripper settings on the robot. Because of the fingel
thickness, theesultingactual gripper width will b29mm, which is
not

enough to clear the object. To calculate the needed setting, you n¢
the finger thickness, which is the offset from the inner aluminum
finger to the contact flange of the mounted fingerthis case 4,5mm. 4,50 ‘

28

i
I

]

19

[

2*finger thickness + clearing gajpbject width= Actual gripping
width

In this example: 2*4,5+8+20 = 37  type 37 into the gripper settings on the robot.

452 Gripping speed gzoo ——— Speed
Speed table illustrating the difference in speed % 150
relative to thegripper finger position. % 100

7

5 50

Q.

Q.

g

o OO0 O0OO0OQCO0OO0OQ O 9O O

AN M T IO O N~ 0 O O
—

Gripper finger gab [mm]

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
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5 El ectrical Il nterface

This chapter describes all the electrical interfaces ofitiper. ¢ K S (i S NI  ta hoth Wigital &8 ¥ S NA
analog control signals going from orthe gripper

5.1 Tool connections

The Gripper cable istendedto fit the tool connector on robots from Universal Robdtse connections are
described belowThe output tool connector on the gripper shares the same connections as the input cable
described below.

pin wire URtool URI/OV3

White  Al2 Tool analog input 2
Brown AI3 Tool analog input 3
Green DI9 Tool input 1
Yellow DI8 Tool input 0

Gray Power 24V DC

Pink DO9 Tool output 1

Blue DO8 Tool output O

Red GND ov DC

O~NOULDA WDNE

Cable RKMV-854

CAUTION:
1. If the gripper is usenh applications Wereit is not connected to a UR robot.

i. Make sure the connectiomesembles the analdgput, digital inand outputs
and the power connections.
ii. Make sure you use a RG2 gripper programming
script that are adapted to fit your specific application.
For more iformation, please contact your supplier.
2. Do not operate the gripper in a wet environment.

5.1.1 Power supply

The gripper can operate at both 12V and 24V. Please NotatthadV¥ the forces, speed and some of the
function tolerances described in this manuaés not apply It isrecommended to use 24V.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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6 Techni cal
6.1 Technical Specifications

Technical data Min Typical Max Units
Total strokgadjustablé 0 - 110 [mm]
Finger position resolution - 0,1 - [mm]
Repetition accuracy - 0,1 0,2 [mm]
Reversing backlash 0,2 0,4 0,6 [mm]
Gripping force(adjustable) 3 - 40 [N]
Gripping force accuracy +0,05 #£1 +2 [N]
Gripping speed* 55 110 184 [mm/s]
Gripping time** 0,04 0,07 0,11 [s]
Operating voltage*** 10 24 26 [V DC]
Power consumption 1,9 - 14,4 [W]
MaximumCurrent 25 - 600 [mA]
Anmbient operating temperature 5 - 50 [°C]
Sorage temperature 0 - 60 [°C]
Product weight - 0,65 - [ka]

* see speed table
** pased on 8mm total movement between fingers, see speed table
***At 12V the gipper runs at approximately half the normal speed

Specifications is periodically reviewed and may change without notice
reserved
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7 Gri pper programming

7.1  Getting started

If UR version >= 3.3 read Quickstart manudhgiallation and getting started with the URCap plugin. For
lower version se@&.8 UR corpatibility.

7.2  RG2 configuration

7.2.1 Mounting setup

Q File 12:59:54 Ela3s O

[ Program | Installation | Move | /O [ Log |
TCP Cenfiguration |MountingHSettings| WlEnable RG2 @ [} robot
Mounting

Bracket
/0 Setup snge ||

Single
O.% Safety Precision

Dual ;
Variables W L flange ngf
MODBUS client X mm
Features v mm

Base

Conveyor Tracking

RX | 0.0000
EtherMet/IP

RY | 0.0000
PROFIMNET

RZ | 0.0000
RG2 Configuration
Default Program
e Ee e Adjust TCP at Width: i

7.21.1 Bracket

{ St SO0 GKS oN}O1SG GKIFG A& dz&ASR FT2N) Y2dzydAy3a
2NJ a5dzZl f € ¢KS a5dzfé¢ ONFO1SO A& dza Sdsadafcuraid a S ;
remount of the RG2 with the rotation options of8teps2 A 1 K G KS aG{ Ay 3If Sé¢ | yR a5
can be rotated at 30steps.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved



7.2.1.2 Rotation buttons

@ File

[ Program | Installation | Move | /O | Log |

TCP Configuration

Mounting

1/O Setup

Q@_\ Safety
Variables
MODBUS client

Features

Base
Tool

Conveyor Tracking

EtherNet/IP
PROFINET
RG2 Configuration

Default Program

Load/Save

RG2User Manuat Version 1.6

13:03:42

E438 @

|Mounting Settings

Bracket
snge [~

TCP:
TCP TCP
@ Tflangf o Tree

Y 0.0 mm
Z 0.0 mm
RX | 0.0000
RY | 0.0000
RZ | 0.0000

Adjust TCP at Width: {101

mm

[v] Enable RG2

< @ robot

Button Y I NJ SMfl rotété tie bracket 90counter clockwise around theaxisof the tool flange

dzi G 2 y & willlrodidle BdseléBledRG2-he step size (3090° depending on bracket).

Specifications is periodically reviewed and may change without notice

reserved
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7.2.1.3 TCP radio buttons & values

The radio button will change if the values represent the transformation from thdaiogéfto theactud
TCPY or thetransformation for the point in between the fingers of the RG2 to the actuadNTCP

The default values of 'Y  will always be [0,0,0,0,0,0] whilg is depenént on kracket and RG2
rotation.

~TCP TTCP
@ f_n.m,;. Q Thca

X 0.0 mm
Y 0.0 mm
£ 0.0 mm

RX l 0. C-DDC-.

RY | 0.0000

RZ | 0.0000

TCP TCP
o Tffrmffr' @ Tica

X -142.8: mm
Y 0.0: mm
£ 39.0: mm
RX 0.0000:
RY —1.5708:
RZ 0.0000:
The above example illustrates théference between howy and™Y is calculated.

The fielddX,Y,Z,RX,RY,RZ] serve both as input and oithanh™Y is selected, thevalues will be

affected by pressing the Rotation buttons and entering a new TCP width. The values of [X,Y,Z,RX,RY,RZ] c
always be overwritten. If a reset is wanted T@Radio button should be set tor  and [0,0,0,0,0,0]
should be filledn in the rotation vectos[X,Y,Z,RX,RY,RZ].

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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o TTC“P o TTCP

flange RG2
X 0.0 mm
y | o.o| mm
z | so00] mm
RX | 0.0000

o
w 00009

TP wTCP
° lflunu)t o 1“ g

RG2

x | -192.8] mm
v | o0 mm
Z 39,0 mm
Rx | 0.0000)
RY | 1.5708|
Rz [ 0.0000)

The example shown above is to illustrate vib&ike into account, if you extend the RG2 fingers by 50 mm.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved



7.2.1.4  TCP width

RG2User Manuat Version 1.6

Is defining the reference width for the point in between the fingers. A low valueakibhse the
displacement from the bracket to the point in between the fingers, while a higher width will decrease the

displacement.

7.2.15 RG2 dual setup

If the dual bracket is selectetigtradio buttois & asteg |- yawreE will fppear andire used to control
the rotation of the two RG@rippers The Master/Slave radio buttons will select if it is the Master or the
Slave RG2 that should perform the action.

@ File

 Program | Installation | Move | 1/0 | Log |

%TCP Configuration
Mounting

I/O Setup

@& Safety
Variables
MODBUS client

Features

Base
Tool

Conveyor Tracking

IEtherNetllP
PROFINET

!RGz Configuration
\

Default Program

Load/Save

13:02:40 8438 O

Mounting | |Settings

Bracket

ovel 7]

TCP:

@ Tfiange @ ThGs
X o.q mm
)/ O.Q mm
Z 0.0 mm
RX | 0.0000
RY | 0.0000
RZ | 0.0000

{9 Master O Slave]

Adjust TCP at Width: |101

[V]EnableRG2 @ @robot

S

Specifications is periodically reviewed and may change without notice
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7.2.2 Settings

o« File

[ Program | Installation | Move | /O [ Log |
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13:30:39 Ea38 O

TCP Configuration

Mounting

1/O Setup

cé Safety

Variables
MODBUS client

Features

Base
Tool

Conveyor Tracking

EtherMet/IP
PROFIMNET
RG2 Configuration

Default Program

Load/Save

| Mounting‘ |Settings|

Fingertip offset: mm

4.0 mm I

WlEnable RG2 @ [} robot

Set TCP at program start
[]Set TCP at RG2 action

Disable single step

Depth compensation
Soft stop

Lag warning
Lag threshold

w
=]

[=]
]
]
]

Lookahead time

!

Gain 200

7.2.2.1  Fingertip offset

The fingertip offset is used to specify the distance from the insideed®G2 aluminum fingertip to the
reference point on the attached fingertip.

Fingertip offset:

20.0 mm

mm

Fingertip offset: mm

-20.0 mm ”
C

The above examplekow how the URCap uses the typed in offset.

Specifications is periodically reviewed and may change without notice

reserved
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7.2.2.2  TCP settings

The option to makéhe URCap plugin set the TI&FY,Z,RX,RY,RZ]tiotavectos at program ste andor
everytime the RG2 performs an action, is available at theigbpcorner.

If theTCRs controlled manullr Y R (1 KS & RS LI K tuSel i dcyndirend fo 2lisable bty 2
check marks. If the TCP is changed dynan(dating a pro;mm)andil KS G RSLII K O2 YLISyYy & |
Al A&d NBO2YYSYRSR G2 SylotS aasSi ¢/t Fd wbu IO

7.2.2.3 Disable single step

A o s oA

number of RG2 nodes, but in thiseat is nopossible to single step the RG2 nedfdt is deselected, the
case is the opposit&his option is aldocated in the top rightorner.

7.2.2.4  Depth compensation settings

Af GKS a5SLII K 6 2a¥us# yoi todtrdlidg Hy thé Beptiicanypehsation should
behave when a RG2 node is set to enable Depth compensation.

G{2F0 adaz2LxX oAff NBRdzOS Iff NRoz2d 22Ayd I OO0St
integrated compensation errdout will make a small increase of the rakecution time.

LT GKS a[F3 gFNYyAy3Ié Aa SylrofSR GKS NRo2dG gAff
specified threshold. The reason for lag can be a low value of the speed slider, low gain, high lookahead time
strict safety settigs,robot kinematicfast RG2Znovementsitigh force) and full RG2 stroke.

¢CKS da[ 3 G§KNBAK2T RE gefadvarning iSessade NiBeildg ddrmimg isiekablad. ¢ A f

¢ KS daiDtheAggirt used for thservojfunction used in the depth compeat®n. See the UR script
manual.

¢CKS a[221FKSIFIR GAYSEé A asenbjfuition et n th& deptiRconipénsagon. dza S
See the UR script manual.

Specifications is periodically reviewed and may change without notice Copyright © 2015, 2017by On Robot ApS. All rights
reserved
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7.3 RG2node

To add a RG2 node, go to fregramtab seleciStructureand thenthe URCapgab. Press th&G2button to

addthe node.

& File

["Program | Installation | Move | /O [ Log |

10:29:03 438 O

=unnamed:=

[ Command | Graphics | Structure | Variables |

¥ Robot Program
= RG2 master(0)

Program Structure Editor

Set placement of node |A1"ter selected |v|

Insert
[ Basic [ Advanced | Wizards [ URCaps |
RG2 TCP RG2
Edit
‘ 4 Move | ‘ Copy | | Paste ‘ | Suppress |
‘ ¥ Move | ‘ Cut | | Delete ‘
Qe e--->]
o Simulation .
© real Robot = IS Speed =———1 N100% | 48 Previous || Next B |
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7.3.1 Width and Force

< File
[ Program | Installation | Move | /O [ Log |

RG2User Manuat Version 1.6

438 O

13:33:54

<unnamed=> [ Command | Graphics | Structure | Variables |
¥ Robot Program -
= RG2(80) RG?2 ® (Yrobot
Width T
orce g
—
Set Pa-,flcad: kg
Width 80,0 mm
Depth Compensation
Open Close
| Perform action now |
@IEH:‘ Fingertip offset: 4.0 mm
o Simulation .
& Real Robot e | | speed =———{ _N00% | 48 Previous || MNext = |

& 2 A Rsithitargetwidth that the RG2 will try to reach. If the specified force is achieved, the R@&will s

at a width that differs fronthe target width.

& C 2 NIbhétargetkascethiat the RG2 will try to achievifthe target widthis reached before the target
force, the RG2 will stop moving and the target for@gy not beachievedat the anticipated width
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7.3.2 Payload

AL IR (S1v) T

(& 18
Force 40 N ‘\

( vl Set Payload: 0.0 kg ]
Width 80.0 mm

v Depth Compensation

" = Open | Close
Perform action now -

Whenii K S ayl[o&#icalculation iselected the objectweight must be entered in the Payload field. The
URCap plugin will then perform thalculation of the resulting payload mass (sdracket, RG2(s) and
objecl. The enter of mass for the objeid assumed to be in the TAMPe object for the active gripper only
taken into the calculations if an objecgimsped.

Themath behind thecalculatiors:

n: number of present components

i: bracket, 52_master, RG2_slaweaster object, slave_object
m: mass fo each component

r: center of massectorfor each component

M: resulting mass send to UR controleayload)

R resulting center of masgector(CX=RxCY=Ry, CZ=Rz)

The above formulas correlates with the TCP configuration setup, which is shown bedéderéoce. To make

A 2 4 A x

AG aAYLX ST 6KSy (GKS a{SiG tret2FrR¢ A& aStSOGSRTI Al
account.
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Two examplesf what the URCap will calculate in the case the RG2 will pick a workpiece with the mass of
0.5Kg

Single mount bracket:
Robot payload = 0.@§(bracket) + 0.88(RG2) + Okg(work piece) = 1.4
Dual mount bracket:

Robot payload = 0.k§(dual bracket) + 0.8§(RG2 master) + 0.KHRG2 slave) + @dfwork piece) = 1.98Kg

7.3.3 Depth compensation

When thedepth compensation is enabletietrobot arm will try to make a movement that compensates

for the circular movement of the finger arms. There will be a small lag between the RG2 and robot arm
movement. Thitag will be dependent on the settings set initistallation see7.2.2.4 The compensation

is done along the-axis so any manual change that will change the orientation of-#xesawill affect the
compensation.
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