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About this manual I-PEX

This manual contains information on the "URCap" software. The software is used to easily integrate and control the
following products in Universal Robots applications:

 ES-Gripper for cobot
lllustrations in this manual are provided for basic understanding and may differ from the actual product design.
This manual describes the software environment on an e-Series UR robot. Follow the instructions for the robot.
Applicable documents

* Assembly and operating manual for the product
Functional description of "URCap"

The "URCap" software Is used for the simple commissioning and programming of the ES-Gripper in combination with
robots from Universal Robots. The "URCap" software Is integrated seamlessly into the "Polyscope” programming

environment of Universal Robots. The programming and configuration of the gripper are supported via the control panel
of the robot.

The "URCap" software has been tested under the Polyscope version 5.11.0 of Universal Robots. I-PEX recommends
installing the current Polyscope version on the robot used. To avoid compatibility problems, check the operating
software of the UR device before using the "URCap" software and update It if necessary.

The "URCap" software was tested at I-PEX with the following
system configuration:

« Starter Package for SDK 1.13.0

« URCAP SDK 1.13.0

* Polyscope version 5.11.0
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Manual ES-GRIPPER Body

ES-Gripper Body

 Manual
« ES-GRIPPER Body x1
 Pinx1(6mm

[Mow to takw out the product]
It you laka out the cable sids fest as shown in the phota * | m load may b6 applied o tha base and thers is

foar of bresking.

* Hexagon socket head cap screw (M4 Atenton!

Don't pull a cable

Dai-ichi Seiko Co. Lid,




ES-Gripper feature1 (sensor) FPEX

Electrostatic Capacitance Torque Sensor

ES-TORQ  Simple construction, light weight & high durability
due to adoption of electrostatic capacitance system

 Built-in micro computer,
outer module for corrective process is not required

« (Can be used without initial setup

nterface
JSB
RS422
RS485




I-PEX

ES-TORQ spec.

IHE/Items {+1%/Spec

miRBE/Power supply DC5BV

EEE/Measurable force 5Nm #1

HAHRZRE/ Output form RS 422

HE %/ Current consumption 120mA max.

{FH:RE&HFE/Operating temp.limit 0 to 80 °C (Non-condensing)
#—L — }/Baud rate 307.2kbps 2

Y7 SEE#/ Frequency response bKHz :#:2

Yz ~Fi%/External dimensions Standard type : ®80mm x H96.4mm / Vertical type ; ® 80mm x H34mm

B/ Weight 415g (Except for Attachment)

iF#4s —7 I &/Standard length of cable 2.0m

%1 SHITFEDIgERErE(N)EEHE (Z. Body Type. AttachmentfZ iR IC L TIENEDDET.
%2 m—L—kx1152kbps. YU REERR 1 kHz[CEER]§ETI.

3 »:1 The measurable load (M) range changes depending on the Body Type and Attachment shape.
FOF

%2 The baud rate and sampling period is changeable. Please kindly refer to the data as below.

Baud rate: 307.2 kbps — 115.2 kbps
Frequency response 5 kHz — 1 kHz
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ES-Gripper Feature2 (sody)

Built-in floating mechanism can be adapted to the offset
e problems caused by the jig/product positioning/robotic...efc.
_ during product assembly on the production line

STANDARD TYPE OMNIDIRECTIONAL TYPE
(BRI

Attachment
(Customize ) ‘f'




| I-PEX
ES-Gripper(Standard type)

Recommended P/N| AHRO01-01-A02-0
L 1T 1S CODE No. THAT I-PEX USES.
1 : OUTPUT FORM RS-422 ., WITH USB
2 : OUTPUT FORM RS-422 , WITHOUT USB
A : WITH FLOATING MECHANISM
B : WITHOUT FLOATING MECHANISM < RANGE OF MOTION >
ES-Gripper Body *WITH FLOATING MECHANISM
=
31@'4.5 [ — nn — ] 1) e
SCREW HOLES FOR FIXING |! it
OPTIMUM SCREW SIZE : M4 |L | | J :
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o i [ o (8]
7 t (L || [l [
i -
! Ll | ! =
1= CABLE POSITION &
A 11 '
I
20 20 ZZ.L.‘
@20.0 H7 DEPTH 5.0
— VIEW B
P.CD.®700 2% @ 6.0 H7 DEPTH 4.0
3.0 E7 DEPTH 5.0
—H
. 348 | |
80.0 -
=]
o
i
. ! N — BUILT IN MICROCOMPUTER
L | =
:| CABLE = = |
E 1 < P ¥ L it
-+ . 3:“1 ] ] 1 7 }}' ] E
s J i\ p =
|
+120
Y L et (L 20000 = AHRO01-01-#01-0 : WITH USB v
@ N AHRO01-01-#02-0 : WITHOUT USB / : \4xM3
r @ ©12.0 H7 DEPTH 7.0 / ifzgr— SCREW HOLE TO FIX
/;!" = —= ES-Gripper Attachment
A VIEW A
ANGLE 122" |GOVER OMAX.  [£03| FROECTION SERES Me. COPY
6 MAX, (02|30 OVER 120 Mﬁ.:li.i:l:llﬁ "-:'ZE}'E' = EUSTEI"EH
GENERAL TOLERANGE TITLE SEALE
NOTES. we oaTE ES-GRIPPER®BODY 1:2 " :
1. MATERIAL - T Nishimura 2019,/02/26 | GENERATION 2 — 1
FRAMEWORK : ALUMINIUM 3 &'L‘é*}'f’aff"i TN o STANDARD TYPE i
2. WEIGHT : APPROXIMATELY 415 g = = TN mr;g.s.:mm Eggwm;zs - | SGNSOrs
3. ES-Gri Body USES MAGNETIC PARTS. : | HF.
ppar Body REVISION RECORD K Masuda 2019/02/26 AHR001-01 A3 [T 272 & 1
Confidential C DAI-ICHI SEIKO CO., LTD.




I-PEX

ES-Gripper(Omnidirectional tgpe)

Recommended P/N | AHR004-01-A02-0

PART No. AHRO04-01-A0%-0

AHRD04-01-A0*-0
‘ L IT IS CODE Ne. THAT I-PEX USES.

1: OUTPUT FORM R5-422 , WITH USB
2 : OUTPUT FORM RS5-422 , WITHOUT USB
ES-Gripper Body

< RANGE OF MOTION >
*WITH FLOATING MECHANISM

| EE ] L\}}Llﬂfﬁ‘fﬁﬂ*

Bx D45 | i | ' \R“\s"
SCREW HOLES FOR FIXING T e | %
OPTIMUM SCREW SIZE : M4 7 = I fé kA
= i 3 L i
o, ._ . ‘ -

:

T I (@) o
: { e i
| | qﬁ O ®
ig&@ji | CABLE POSITION
|
.|
(1) . (1] (1) . (1] 20" _|
, ©20 H7 DEPTH 4 .
206 HT DERTH A X DIRECTION ¥ DIRECTION 8 DIRECTION

3 s DEPTH 5

Confidential C

- @80 , -
]
(I -
BUILT IN MICROCOMPUTER
© CABLE -
= _ i i [
- N | -
g ' R T
\ _ "{_‘ 2000 %° ‘
@
o ®12 HI DEPTH 7 /| | 25 "\ 4xM3
. SCREW HOLE TO FIX
/ ' ES—Gripper Attachment
42 A VIEW A
1 ANGLE 127 |GOVERJOMAX. [£03| FROECTION SERES He
B - |
6 MAX. I:IIIE 30 OVER 120 MAX. 1 £0.5 "'::f; "5‘ = CUSTOMER COPY
GENERAL TOLERANCE. TITLE SALE
NOTES. WG DATE ES-GRIPPER®BODY 1:2
FRAMEWORK : ALUMINIUM 0 | Feb/ 06720 |HT CHE DATE OMNIDIRECTIONAL TYPE mm
2. WEIGHT : ABOUT 460 g o nATE TR Y.Alba 2020/02/12 —
3. ES-Gripper Body USES MAGNETIC PARTS. - 3 | ik ol e .
or Body REVISION RECORD T Hirakawa 2020/02/12 AHRO004 A3 [ 2,2 =" o
I-PEX Inc.




I-PEX
Connection assembly application ( Floating function for Pick up FPC)

) . Movement direction of alignment correction

Robot flange
mounting part

Vacuum pad for adsorption

X-direction
FPC/FFC Adsorbs FPC /| FFC

Tube connection port
for vacuum pad

N B s

Deviation,
Inclination

Correct the deviation and inclination
of FPC to the connector.

Insertion direction




I-PEX
Connection assembly application (Floating function for misalignment of pitch and 6 direction)

ES-Gripper automatic correction movement - [ Correction in 8 direction ] N
r— .
Correction direction N .
STANDARD TYPE X, 8 ‘IQ. A\ ‘*. ‘q~
VERTICAL TYPE X, 8 ' .0 “ Ol ‘\ B ‘\
OMNIDIRECTIONAL TYPE X,Y,0 .‘ !: .:*: l Center Position ‘ ‘C

©
FINE CONTROL DEVICE ASS’Y X,0orXY0 ‘ U g '/
N ,\O

nght rotation

‘ N ‘r 5 '/

Technical notes I G
The position misalignment automatic correction function does not work beyond the allowable range of the design Left rotation @6
of the connector itself.
Originally, it is a function that ES-Gripper has realized the movement that humans naturally support by hand.
Please contact us for the allowable design range of each connector.

- [ Correction in X direction ] N
Center Position | Ric
,\ | |




ES-Gripper installation(hardware) I-PEX

tip of the robot

Installation

1. Place the flange on the tip of the robot and lock it
tightly

(refer robot manual , the M6 tightening torque is 8Nm )
Due to different robot suppliers, please refer to the
manual of each robot for its screw tightening torque

ES-Gripper Flange Adapter

(Customize) 2. Place the ES-Gripper body on the flange and
tighten it (the tightening torque of the M4 screw 1.8T

series is 2.70 Nm)

3. Place the Attachment on the ES-Gripper body and
tighten it (M3 screw locking force 1.8T series is 1.14
Nm)

ES-Gripper Body
(Standard / Omnidirectional

type)

Communication USB / RS422 [ RS485 Connect the

Interface corresponding interface of the robot control unit
ES-Gripper Attachment { Pneumatic (Use ®4 air hoses connection to vacuum
(Customize) - connector control valve here)




ES-Gripper Installation

USB cable connection to USB2.0 of UR Robot Control system

. WARNING!

\ n CMQ(W g satety-elaled soupmen: shall
| B0 CaRA ACcarding 10 1he ritk wsesment of
the COMPIete rono instalatian, Read the
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-

JAN

| 1
| - H"ﬁm =

DO NOT REMOVE
1

AL

=

S04

»Jn"s‘u

-

i

| BIEEEEER

[T

SHE

ARANARAA| =1

UR Robot Control system

T

I-PEX

=

HEHE

=35




Solenoid valve Installation I-PEX
solenoid valve connection to Digital Outputs of UR Robot Control system

UR Robot Control system

AT

9
=2 2

UNIVERSAL ROBOTS

! I8
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| @ {} ' PCWER ROBOT

HEE

| EEEEEEEE .
2 E‘I—é

HENNEdE
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Gevice shall ratch secin aun e raba |
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I-PEX
URCap setting for Vacuum generator control

Configuring digital output for the solenoid valve output setting (for Vacuum generator control )

Control of the solenoid value output is only possible via the separate digital supply lines. If the solenoid value
output is deactivated, the digital outputs are not used in the program.

Digital Outputs
1. Connect the solenoid value to the robot control system . 1o ov
: . : : : looo|i D04
2. Enter the corresponding ports of the digital outputs of the robot control system in the input field. = =
- DO1 DO5
o | vk | Awe | cwasboiek o oV ov
B EEE = il o
E o o | e v . ov ov
8 N N e - = DO3 DO7

f:‘!—‘ Dods kax Sf‘,' .'w — -»>

S zleEEEE R —_—

AN
ERTTITY

Control box output wiring

When using the robot control system, I-PEX recommends using the digital outputs of the "Digital I/0" group
for general purposes to control the solenoid value . The output address to be configured refers to the

numbering of the ports shown above.




Connector insertion process description

F P C pickup

Set the following
parameters in pick up
page of URCAP

1. Move ES-gripper to
touch the FPC and
define this point as
the pick up point

2. Set the solenoid
valve to ON

3. Set arm movement
speed/acceleration

4.  Set the lift height
parameters after
FPC pick up

5. Set the waiting time
parameter after FPC
pick up

-)

Move to
Relay point
(safety point)

1. Use the move
command to move
ES-GRIPPER to
safe location
(relay point)

2. Relay point can be
set More

P.S If doesn't set relay
point, directly enter the
process of FPC inserting
the connector

-)

F P C insert
{o connector

Set the following
parameters in Insert page
of URCAP

1. Move the FPC to the
front of the
connector insert
connector slowly
until completed and
define this point as
the insertion point

2. Set arm movement
speed/acceleration

3. Lifting height
parameters after
insertion

4.  Set the connector
insertion depth
parameter

5. Set the force value
condition

-)

Move to
Relay point
(safety point)

Finish

1. Use the move
command to move
ES-GRIPPER to
safe location
(relay point)

2. Relay point can be
set More

P.S If doesn't set relay
point, directly enter the
process of FPC inserting
the connector

I-PEX




URCap setting for Vacuum generator control
=)

FPC simulation01* I:':‘] ﬁ
=+

default*

I-PEX

Fun Prograrm | Installation

) General

» Safety

> Features

> Fieldbus

v URCaps

Force
Daemon Se...

O Normal

P L

Mowve

Force Daemon Service

G4 Technology _~
—————————

Mew... Qpen... Save...

Press this button to complete the
solenoid valve output setting (control
the vacuum generator action)

I Digital out: ‘D v \:‘

L------------

Tool Center Point:
X 0.0 mim
Y 0.0 mim
Z 0.0 mm

Start Daeamon

TCP v

Rx 0.0 deg
RY 0.0 deg
RZ 0.0 deg

Stop Daemon

G4 Technology

The Daemon is a loop that runs a python script

Control box output wiring (

DO1 DO5
ov ov
D02 D06
oV ov
DO3 DO7

Simulation .



I-PEX

- P C pick up setting page
8 2 ¢ QM -

Pragrarm = nstallation Move

Q — Graphics Step3
: this button to
I"M‘II:‘HF‘E 1 ¥ Robot Program Step1 . . Press :
Weypoint 2 =I5kl — Click the butor -PEX pick M otsating T
Dil-ection 3 = |-PEX insert to set the pick up J
L point | Set start pose Move here
whit
Selt Speed : 3.0 mfs = = == =»> [MOVE speed
p1pup Accel : 150.0 m/s"~2 == =: = = = Acceleration
Start up offset: 50.0 mm = = Lift height after FPC pick up
Weit Time: |0.3 sec = — — — => Wait time after FPC pick up
I+
= step2 : move the ES- step4 : in order to pick up |
gripper to the FPC pickup FPC, please enter an |
position (Use the move appropriate value

function of the UR robot )

-‘/‘

O Normal




I-PEX

FPC pick up position

Botton View Top View

Attachment « 8




F P Cinsert into connector setting page e

M n FPC simulation01*
" 2 ¢ Q2 [ & W
Eun |.l":' L|:||;| LADEen.. . Save. ..

Mew...

Prograrm | |nstallation M owe

W Basic 0\ _ Graphics Step3

Move press this button to

1 ¥ Robot Program . . :
e > = L PEKck. Step1. I-PEX insert /complete the insert

Im,i,.F_.,_.,:ir1 3 = -PEX inserthe— Click the putton point setting
====d |{osetthe insert o ere
jwai point

ISet | Speed: 1.0 mis = = = => |\love speed
Popup Accel: 150.0 mis™2 == == == == $ Acceleration
Halt cmmm - : Before offset : 30.0 mm == = The distance before the FPC insert into the cannector
Icﬂmment L@[O_U_Fﬂ;.... Back offsetl: 5.0 nm = = = p 1st segment of the fpc insert into conngctor
|Fu,d,_,,_ - ‘_E--di Back offset2 : 5.0 mm = = 2nd segment of the fpc insert into connector
a oy - \
: - Insert up offset: 50.0 mm = = = » Lift he'th after FPC pick up h
== -] - Wait Time: 0.3 sec = = = Wait time after FPC insert completed
_Grﬂjpz'l Force Type: ‘Cugmm . _ The force value of Fpc insert into the fijst segment of
| e 2T w0 = the connector/Judgment condition
S ~Force2. < w|0.15 = #m= =— » The force value of Fpc insert into the first segment of the
step2 : move the ES- IForce3: > ¥ [022  jm Na_ connector/Judgment condition
B gripper to the connector R ~ = = » Force value of Fpc insert completed/
" position (Use the move Judgment condition
function of the UR robot = — .
-~ .,—‘)—[ L m = step4 : Enter the suitable

value

O Normal Speec (————————— u U U Simulation .




FPC insert connector parameter definition rPeEx

§ Connector

-

Before Offset Back Offset 1 Back Offset 2 Insert finish
Force 1 value Force 2 value Force 3 value
Judge > or < Judge > or < Judge > or <

When the fpc is insert into the connector, at the segment position (back offset 1/
Back Offset 2 / Insert Finish), the force value meets the judgment formula (Force1
value / Force 2 value / Force 3 value) and then enters the next program




FPC insert into Connector example

I-PEX insert

Set inserted pose Move here
Speed : 1.0 m/s
Accel: 150.0 m/s ™2
Before offset : 5.0 A

Bacls offset]l : 0.8
M Back offset2 : 0.2

Insert up offset: 50.0

Wait Time: 0.3

|

I
i
I
I

wd

SeC

Force2: : v 0.442

s om ==

Force Type: |[Custom

Force3: = w|0.632 .

Connector

Before Offset

Back Offset 1

Back Offset 2

1-PEX

onnector insertion waveform
(define by connector

20
18 H 30P r
16
14 & / Spec. 12.15 N MAX.
z ©, o 9
D 32 F
5 ) ©-2/ peak : 8.5N
@ 10
s };\
= @ ()
~
& 6|
% ( |
4 /r‘ E
BATT/
(@ < Insertion completed
0 1 |
0 0.2 04 0.6 0.8 1
AMO-7 / Stroke [mm]

7357 3. 30PIEATIERZ /
Graph3. 30P Mating force waveform

Calculation of torque at insertion

(DBefore PLUG insertion : ON =>0N * m

@Peak : 8.5N =0.442N = m

(@Mating completed(Mating force standard) :12.15N =>0.632N -
m

><Because torque setting beyond insertion force is necessary.

21



. o I-PEX
Torque calculation of connector insertion force)

L 20
— | T=PX X sin 45° 18 || 30P
D0 ( =
16
14 & / Spec. 12.15 N MAX.
| T B
—— BOdy ‘ % 12 @ \
- ~ 5 @ E—% / Peak : 8.5N
—T1— 5 g 10 \
* IJ \ I g 8 ( \'
= E ' . ¥ 5 7
6 !
. = ' ¥ = ( )
—— Attachment 8 ==
ESTORQ| E 5 AT/ /
—~—~——" L] | ' ' Insertion completed
i pEEp — ESTORQ @\ 1 1
0 0.2 04 0.6 08 1
] AbO-7 / Stroke [mm]
- . ' )57 3. 30P A TRRZ /
T TOI'qUE:(N ITI) ‘ll Graph3. 30P Mating force waveform
P Matlng force(N) Calculation of torque at insertion
L : Distance(mm) (DBefore PLUG insertion : ON =0N - m

@Peak : 8.5N

(3@Mating completed(Mating force standard) :12.15N =0.632N = m
><kBecause torque setting beyond insertion force is necessary.

22



: I-PEX
Notice

* Be sure to fix the cable and reserve the length of the cable at the arm
joint to avoid breaking the cable when the robot is working.







