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Surface on which the robot is fitted
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ASSEMBLED IN DENMARK

R
UNIVERSAL ROBOTS

Energivej 25, 5260 Odense S, Denmark

MODEL UR10e

SERIAL NUMBER 20215212345 s TOV

PRODUCTION DATE 11 Mar 2021 47 A4 w
18-AB2EQ-01602 R-R-URK-UR10e e -

WEIGHT 33,5kg/7391bs
ENCLOSURE TYPE P54
MAX. PAYLOAD 12,5kg /27,5 Ibs

MAX: REACH 1300 mm /51,2 inches ' 4 K
ROBOT TYPE Industrial &@ @ Ro H S
FUNCTIONAL SAFETY  PLd (ISO 13849-1) —
EMERGENCY MOVEMENT.

RCE JOINT ROTATION
BY PULLING OR PUSHING THE ROBOT ARM 70141 v, 0400
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HHIHE 13, DRk HE VB D AT I3 S TEET

Payload [kg]

A—H4—I=a7IL 29 UR10e

Copyright© 2009-2021 by Universal Robots A/S. All rights reserved.



R
i UNIVERSAL ROBOTS 5. WA 2—DT1—X

Copyright © 2009-2021 by Universal Robots A/S. Allrights reserved.

[l UR10e
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0.15; —@— 100% extended
—8— 66% extended
—e— 33% extended

—@— 100% extended
0.15! —®— 66% extended
—e— 33% extended

0.05

0.00 0.00
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%
10kg M 33% =%t 355 (L B #fE (A—hJL) 10kg M 66% =%t I 5= L B (A—h L)
0.20 —@— 100% extended

—8— 66% extended
—e— 33% extended
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0.12
0.10
0.08
0.06
0.04
0.02

STk 0 (R—R) OfE 1L B R

_9 | 0.150

| —@— 100% extended
| —@— 66% extended

—e— 33% extended

/b
0.075

0.100

| -@— 100% extended
0.125{ —@— 66% extended
| —— 33% extended

L

speed 33% speed 66%

10kg M 33% 3t 3 %f% 1k B FR (7))

0.15

0.10

0.05

speed 33% speed 66% speed 100%

T o ——

speed 100% speed 33%

-@- 100% extended /

| —@— 66% extended
—e— 33% eXtEHM

— |

-

speed 66%

10kg M 66% =t 9B 1L B fd] (7))

10kg DI X B N o & (3t 9 51 LB RE (7))

speed 100%

0.15

0.10

0.05

0.00

Daqvh 1 (PavF—) OfF Ik BB B

—e— 33% extended

| —@— 100% extended __—=o 0.20/ —@ 100% extended
—8— 66% extended /

;0—/4

—8— 66% extended
0.15{ —®— 33% extended

o Py

0.10
0.05 /

4

000 /

speed 33% speed 66%

10kg M 33% =%t 9 5fF L BE B (A—H L)

0.20

0.15

0.10

0.05

0.00

speed 33% speed 66% speed 100%

speed 100% speed 33%

 —-
—@— 100% extended

—8— 66% extended
—e— 33% extended

./ PY
"

*—

speed 66%

10kg D 66% I=xt 9~ 5fF Lk BB B (A—H L)

10kg DE KB E (23 I HIF L BEEE (A—kIL)

speed 100%
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Taqoh 1 (a5 OE LR

speed 33% speed 66% speed 100%

10kg M 33% 34 9 %2 1k B Rl (%))

015/ —@ 100% extended‘/'. —@ 100% extended g————— ©
—8— 66% extended 0.201 —e— 66% extended
—e— 33% extended —e— 33% extended
0.10 / 0.15 /
s 0.10
0.05 ®
—  — 0.05 ""//:f

speed 33%

1

speed 66% speed 100%

Okg M 66% (=3t 9 &fF L B (7))

0.30

—@— 100% extended — 9|

0.25
0.20
0.15

—8— 66% extended

| —e— 33% extended

0.10

0.05

P

P

—

speed 33%

speed 66%

10kg DF KA i1 B (2 37 51F LB R (FD)

speed 100%

@

—@— 100% payload
0.06{ ~® 66% payload
—e— 33% payload

e

/

speed 33%

speed 66%

LEMFEITT I AHELIER (A—FIL)

speed 100%

Taq Uk 2 (TR—) OfF LR

0.175
0.150
0.125
0.100
0.075
0.050

speed 33%

EAMFAEICH T HFLEMHE (7))

o — O
—@— 100% payload

| —@— 66% payload
—e— 33% payload

"

.

—

speed 66% speed 100%

Taq Uk 0 (R—X) O Ik 26 E#

0.1751 —e— extension 100%

—e— extension 66%

0.1507 _g— extension 33%

0.125+

0.100 1

0.075+

[meters]

0.050+

0.0251

0.000

o
=
w

[meters]
©
o
o

0.05

—e— extension 100%
{ —@— extension 66%
—e— extension 33%

speed 33%

speed 66%

speed 100%

12.5kg M 33% =t 3 Bf= 1k 55 B (A—F L)

speed 33%

12.5kg O 66% =5t 9 %= 1t B5 B (A—H L)

speed 66%

speed‘ 100%
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[meters]

TaqUbk 0 (R—X) O 1k B

—8— extension 100%
0.251 —e— extension 66%
—e— extension 33%
0.201

[=}
=
wv

o
=
o

o
=)
o

0.00

speed 33% speed 66% speed 100%

12.5kg DEx K B 3N 1 E ITxt 3755 1L FEBE (A—b L)

o
=
N

[seconds]

0.00

SaqUk 0 (R—X) O 1k K

0.14

e
=
o

o
o
=)

o
o
>

o
=)
=

o
o
]

—e— extension 100%

| —e=— extension 66%

—e— extension 33%

// 0.050+4
0.025

0.1501

0.125+

[seconds]
o o
(=] [
~ o
wu o

0.000

0.1751 —e— extension 100%
—e— extension 66%
—e— extension 33%

speed 33%

speed 66

12.5kg ) 33% |3t 9 %4= 1k BE RS (7))

[seconds]

% speed‘loo% speed 33%

speed 66%

12.5kg 0 66% =3t 3 %% 1L B RS (7))

—e— extension 100%
—8— extension 66%
—e— extension 33%

0.20

0.15

0.051 //

0.00

o
=
o

speed 33% speed 66% speed‘ 100%

12.5kg DI K H $ & E (2t 37 5F L B (7))

speed 100%
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Daqvh 1 (PaVsE—) off Ik 6 B

0.351
—8— extension 100% —e— extension 100%
0.30{ —®— extension 66% 0.5{ —e— extension 66%
—e— extension 33% —e— extension 33%
0251 0.4
£ 0.201 o
% % 0.3
é 0.154 é
0.2
0.104
0.05 1 0.1
/ &
0.00 b

speed 33%

speed 66%

12.5kg ) 33% =54 3 1= 1k 56 8 (A—F L)

0.1751

speed‘ 100%

speed 33%

—e— extension 100%
| —e— extension 66%
—o— extension 33%

=

speed 33%

speed 66% speed 100%

12.5kg DEx K B X1 E ITxt 3755 L EE B (A—FJL)

speed 66%

12.5kg 0 66% (=5t 351 1k 35 8 (A—h L)

speed' 100%

Jaq ok 1 (PaVF—) OfF LR

—e— extension 100% 0.41{ —®— extension 100%
0.251 —g— extension 66% —8— extension 66%
—e— extension 33% —8— extension 33%
0.204 0.31
0 g
S 0.154 S
u] 0 0.2
3 3
—0.10 —
0.1
%] .__’/.
0.0

speed 33% speed 66%

12.5kg D 33% =31 9 515 1L B (7))

speed‘ 100%

speed 33% speed 66%

12.5kg M 66% =xf 9 %1% 1L B (#))

speed 100%
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Taqok 1 (aVF—) OFE LB

0.30{ —® extension 100%
—e— extension 66%
0.25, —®— extension 33%
% 0.20
kel
s
0 0.15
o}
)
0.10
0.054 //.
0.00

speed 33% speed 66% speed 100%

12.5kg Dix KB 1 E 123t 975 LB (7))

Saqk 2 (TIVKR—) OFE 1L B

[meters]

| —e— payload 100% 035 | —e— payload 100%
—e— payload 66% ’ —e— payload 66%
1 —&— payload 33% 0.30{ —®— payload 33%
—0.25
%]
2
5 0.20
|9}
]
015
0.104
0.051
; ; " 0.00
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%
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EU Declaration of Incoporation in accordance with ISO/IEC 17050-1:2010

Manufacturer Universal Robots A/S
Energivej 25
DK-5260 Odense S Denmark
Person in the Community David Brandt
Authorized to Compile the Technology Officer, Research and Development
Technical File Universal Robots A/S

Energivej 25, DK-5260 Odense S

Description and Identification Industrial robot (multi-axis manipulator with Control Box and Teach

of the Partially-Completed Pendant). Function is determined by the completed machine (with
Machine(s) end-effector and intended use).

Product and Function

Model UR3e, UR5e, UR10e,UR16€e (e-Series)

Serial Number Starting 20195000000 and higher — Effective 17 August 2019
Incorporation: Universal Robots UR3e, UR5e, UR10e and UR 16e shall only be

put into service upon being integrated into a final complete machine
(robot system, cell or application), which conforms with the
provisions of the Machinery Directive and other applicable
Directives.

It is declared that the above products, for what is supplied, fulfill the following Directives as

detailed below:

| Machine Directive The following essential requirements have been fulfilled: 1.1.2,
2006/42/EC 1.1.3,1.1.5,1.2.1,1.2.4.3,1.2.6,1.3.4,1.3.8.1,1.5.1,1.5.2, 1.5.6,
1.5.10,1.6.3,1.7.2,1.7.4,41.2.3

Itis declared that the relevant technical documentation has been
compiled in accordance with Part B of Annex VIl of the Machinery
Directive.

Il Low-voltage Directive Reference the LVD and the harmonized standards used below.

2014/35/EU

11l EMC Directive 2014/30/EU Reference the EMC Directive and the harmonized standards used
below.

IV RoHS Directive Reference the RoHS Directive 2011/65/EU.

2011/65/EU

V WEEE Directive Reference the WEEE Directive 2012/19/EU.

2012/19/EU.
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It is declared that the above products, for what is supplied, fulfill the following Directives as

detailed below:

Reference the harmonized
standards used,

referred to in Article 7(2) of
the MD and LV Directives
and Article 6 of the EMC
Directive

(I) EN1SO 10218-1:2011 TUV Nord Cert. 4470814097607
(I) EN 1ISO 13849-1:2015 TUV Nord Cert. 4420714097610

(I) EN ISO 13732-1:2008, (1) EN 1037:1995+A1:2008
(I) EN 1SO 13849-2:2012, (1) EN ISO 13850:2015

(1) EN 60204-1:2006/A1:2010, () EN 60320-1:2001/A1:2007
(I1) EN 60529:1991/A2:2013, (Il) EN 60947-5-5:1997/A11:2013

(1) EN 61000-6-2:2005, (111) EN 61000-6-4:2007/A1:2011

Reference to other technical
standards
and specifications used

() ISO/TS 15066 as applicable

(1) IEC 60664-1:2007, (1) IEC 60664-5:2007, (II) IEC 61326-3-
1:2008

(I1) IEC 61784-3:2010 (SIL2) ISO 14664-1:2015 (Cleanroom Class
6 for control assembly with enclosure and Class 5 for UR3e,
UR5e,UR10e and UR 16e manipulators)

(111 IEC 60068-2-1:2007, (1ll) IEC 60068-2-2:2007
(111) IEC 60068-2-27:2008, (lIl) IEC 60068-2-64:2008

The manufacturer, or his authorized representative, shall transmit relevant information about the
partly completed machinery in response to a reasoned request by the national authorities.
Approval of full quality assurance system (ISO 9001), by the notified body Bureau Veritas, certificate

Ty ;
7 [/ Wk ’
Odense Denmark, 17 August 2019 Uttiz #s AS >AJ-—
Name- Roberta Nelson Shea
Position/ Title Global Technical Compliance Officer
Universal Robots A/S, Energive] 25, DK-5260 Odense S, Denmark Phone +45 8993 8989 info@universal-robots.com
CVR-nr. 29 13 80 60 Fax +45 3879 8989 www universal-robots com
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ISO/IEC 17050-1:2010I=#e 8. L =EUDE # A AE E

JT Universal Robots A/S
Energivej 25
DK-5260 Odense S Denmark

Bffi o7/ IVE#wE 3 5%  David Brandt
R A A DA ) s . HEEHE
Universal Robots A/S
Energivej 25. DK-5260 Odense S

faft

%

EL. BMiE T RIUEDt OE A s S
%o

O BITSER L TULAHEM 2 % A ORyk (3 O— LR IRAB EVTA—FRUEUN %l 2118

D5 B S KU Al BEv—EaL—3—) . BEEEIXTE R L TODHEMITEYRE ShET
BB IUBRE (IVRIDVRLFER B MEEDLD) .

ETIL UR3e, UR5e, UR10e,UR16e (e-Series)

JITIEE 2019500000014 f& — 2019 5H 17H & %)

A>a—RL—3av: Universal Robots( UR3e. UR5e. UR10e. UR16e) . & #& 5¢ A #

W (ORus O AT L L. 7")'7—73/) [ZH#t & SDEF = TOHE)

FKEICENTHLEDET

LRHERKIMRDTHY. LT THLBRIUTOREGER T ENEEINTIS.

EMCH R DE6XTER

| 44 4% 15 % 2006/42/EC BT O 4 A% = TLVB: 1.1.2,1.1.3,1.1.5,1.2.1,1.2.4.3,
12.6,1.3.4,1.38.1,15.1,15.2,156,1.5.10,1.6.3, 1.7.2,1.7.4,
4123
BBESTEEVIOE ZHFITRWNERL-EERTXETHD
ZEMNEEINTLVS.

IMEBEES2014/35EU LI T CEASNILVDELUR S HEESRE.

Il EMC#& 45 2014/30/EU LT T R ShBEMCIE S BEUR SR ES R,

IV ROHS$§$2011/65/EU  RoHS#542011/65/EU%S R .

VWEEE#S$201219/EU  WEEE$E$2012119/EU%ES B,

RSN TNAESERICAE (1) ENISO 10218-1:2011 TUV Nord Cert.4470814097607

TS HE. ) EN ISO 13849-1:2015 TUV Nord Cert.4420714097610

MD3f & O 7%(2)\LVIE (1) ENISO 13732-1:2008, (I) EN 1037:1995+A1:2008

I1) EN 60204-1:2006/A1:2010, (II) EN 60320-1:2001/A1:2007
I1) EN 60529:1991/A2:2013, (II) EN 60947-5-5:1997/A11:2013

(
(
(
w (I) ENISO 13849-2:2012, (1) EN ISO 13850:2015
(
(
(111) EN 61000-6-2:2005, (111) EN 61000-6-4:2007/A1:2011
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FEARAINTLSZDMmD (1) ISO/TS 15066 & A Bl fE 715 &

Bl B9 1% 2 (Il) IEC 60664-1:2007, (II) IEC 60664-5:2007, (Il) IEC 61326-3-1:2008

BIOLERIBETIZE (1) IEC 61784-3:2010( SIL2) I1SO 14664-1:2015( 75 32 1 =1 81 2 8 (%
91)—>)L—LClass 6. UR3e/UR5e/UR10e/UR16e¥=E 1L —3—I[%
Class 5)

(111 IEC 60068-2-1:2007, (1ll) IEC 60068-2-2:2007
(111) IEC 60068-2-27:2008, (l11) IEC 60068-2-64:2008

A= H—FREZOEXGREAL BREBICOEEMGEFICCTHIMISSTERLTLS
BMISOVWTRE T HFEHRERKTHIDET B
5t £ 75 B R EEHI E (1SO 9001) (& 32 . 38 % # B : Bureau Veritas. &8 3L % = : #DK008850.

/ /
L'/ / W/ C/
Odense Denmark, 17 August 2019 AR /7 / TR i +—
Name: Roberta Nelson Shea
Position/ Title Global Technical Compliance Officer
Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark Phone +45 8993 8989 info@universal-robots.com
CVR-nr. 29 13 80 60 Fax +45 3879 8989 www universal-robots.com
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TUV NORD

ZERTIFIKAT

CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This is to certify, that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen.
is authorized to provide the product described below with the mark as illustrated.

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Fertigungsstatte:
Manufacturing plant:

Beschreibung des Produktes
(Details s. Anlage 1)
Description of product
(Details see Annex 1)

Gepruft nach:
Tested in accordance with:

Registrier-Nr. / Registered No. 44 207 14097610
Prufbericht Nr. / Test Report No. 3524 9741
Aktenzeichen / File reference 8003008239

. [J
A,%a&
Zertifizierdngsstelle der TUV NORD CERT GmbH
Certification body of TUV NORD CERT GmbH
TUV NORD CERT GmbH

Langemarckstrafte 20 45141 Essen

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf

Universal Robots Safety System e-Series
for UR16e, UR10e, UR5e and UR3e robots

EN ISO 13849-1:2015, Cat.3, PL d

EN ISO 13849-1
PL*d"

Guiltigkeit / Validity
von / from 2019-07-16
bis / until 2024-07-15

Essen, 2019-07-16

www.tuev-nord-cert.de technology@tuev-nord.de

1—H—7=a7IL 71
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ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This certifies that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen
is authorized to provide the product mentioned below with the mark as illustrated

Fertigungsstatte Universal Robots A/S
Manufacturing plant Energivej 25
5260 Odense S
Denmark
Beschreibung des Produktes Industrial robot UR16e, UR10e, UR5e and UR3e r"v@

(Details s. Anlage 1)
Description of product
(Details see Annex 1)

TOV NORD CERT
GmbH

Geprift nach ENISO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607 Guiltigkeit / Validity
Prufbericht Nr. / Test Report No. 3524 9416 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. ]
A e
Zertifiziefungsstelle der Essen, 2019-07-16

TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafte 20 45141 Essen www.tuev-nord-cert.de technology@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf
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& [E RoHS
Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances
KNI ESEEVRATEEMEZ EMRER
;f’.i.’l;f;’ ::2';:;"“ Toxic and Hazardous Substances and Elements HE A EWRE T
aon/al
PAXi]¥ e ZR_KB
0 R ] Hexavalent Polifrf\;iér::te d Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) | Chromium bi r‘:en ls (PBB) diphenyl ethers
(Cr+6) pheny (PBDE)
UR Robots
UR3/UR5/ UR10
URHLERA
UR3/URS5/UR10 X 0 X 0 X X

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit requirement in
SJIT11363-2006.

O RARZBBEEWREXEMPIBIARM R E S197ESIIT 11363-2006 N EHI PREZKLAT -

X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above the limit
requirement in SJ/T11363-2006.

X RRZAFEEYREDEZEHFNE IR PR Z SHBHSIT 11363-2006 I EHIPREZEK -

(AVBIFELESA - ARIESERR B RS ER P X B ARR BT —H 5 - )

Items below are wear-out items and therefore can have useful lives less than environmental use period:

T3 B 2R m, B e i/ ER&Sh o) g T MR E RN E:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
IKzhas, BB, #REr, TIRaE, AlE, 4148, IR, &0

Refer to product manual for detailed conditions of use.
FMEAERERSEmFM.

Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.
Universal Robots &% fih [B1 4% & 18 M R FFT B A8 715 2 7=, 18 Universal Robots A< S AT SR 3 X 55

To the maximum extent permitted by law, Customer shall be solely responsible for complying with, and shall otherwise assume all liabilities that may be
imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for Controlling Pollution
by Electronic Information Products (Ministry of Information Industry Order #39) of the Peoples Republic of China otherwise encouraging the recycle and
use of electronic information products. Customer shall defend, indemnify and hold Universal Robots harmless from any damage, claim or liability relating
thereto. At the time Customer desires to dispose of the Products, Customer shall refer to and comply with the specific waste management instructions
and options set forth at http://www.teradyne.com/about-teradyne/corporate-social-responsibility, as the same may be amended by Teradyne or Universal
Robots.
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SEERE

KCCZ£H%
<0 >
AI=22HFERI A TIE0IA
oH x| 1 il =
AE e Universal Robots MS;*EQJEME 2016E110079
) ----6_‘---1-;-:_. ......... -;- --------------------- .........------i-------------------------- R T L L]
Aol MEASEEE 000079 ;E“E” S8 s Vesiertaand
A — P —— ...............--'—-------------------|||.........-----——----------------" -
A A Energivej 25, 5260 Qdense S, Denmark
T e P R Y.y
— [==] s
51 Al J E N
g4 (4) UR10e g8(s=) 6 axis
ArgetHselne 18-AB2EQ-01602
HE=A L ~ -
A=A Universal Robots A/S
.\ |

Energive] 25, 5260 Ddense'S, Epﬁmprk

FMetME Y, W3sEH1ar o 22 ¥ A8 & 561 =H 380l wat
A& ckEtal M D=0 M 2 E ot

=

2018 118 062
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KC% &%

8ED6-B666-998D-8738

FEEANAANT) 4G5S 25

Registration of Broadcasting and Communication Equipments

4% e 4o

Universal Robots A/S
Tiade Name or Registrant .

71 A A (A FHE )

|
, UR e-Series robot
Equipment Name

X oo ule |
7}_‘-* 47 | UR10e
Basic Model Number |

SRR
Series Model Number

= S
e5UE | R-R-URK-UR10¢
Registration No.

xﬂix}/xﬂi(&a‘ﬁ)iﬂ' Universal Robots A/S / R w}=
Manufacturer/Country of Origin

=
i
Date of Registration

7)e) |
Others B
A 7NAAE TR Asgxo)2 Ao vhet §F= 0 w& FHFdch
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio

2018-10-23

Waves Act.
1 (Month) 23% (Day)
Director General of National Radio Research Agency
¢ AR WEEA s A e "ARABEEAY S 2 adsle) §Eskoio} s}
5ol Had + UHeh

A—H—<=a7IL
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REHRIASE

A PART OF

Climatic and mechanical assessment

Client Force Technology project no.
Universal Robots A/S 117-32120

Energivej 25

5260 Odense S

Denmark

Product identification

UR 3 robot arms

UR 3 control boxes with attached Teach Pendants.
UR 5 robot arms

URS control boxes with attached Teach Pendants.
UR10 robot arms:

URI10 control boxes with attached Teach Pendants.
See reports for details.

Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

The three robot arms UR3, URS5 and UR10 including their control boxes and Teach Pendants have been tested
according to the below listed standards. The test results are given in the Force Technology reports listed above. The
tests were carried out as specified and the test criteria for environmental tests were fulfilled in general terms with
only a few minor issues (see test reports for details).

IEC 60068-2-1, Test Ae; -5 °C, 16 h

IEC 60068-2-2, Test Be; +35°C, 16h

TEC 60068-2-2, Test Be; +50°C, 16 h

IEC 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g?/Hz, 50 — 100 Hz: -12 dB/octave, 1,66
grms, 3x 1¥2h

IEC 60068-2-27, Test Ea, Shock; 11 g, 11 ms, 3 x 18 shocks

Date Assessor

Hgrsholm, 25 August 2017 W % %

Andreas Wendelboe Hgjsgaard

M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.detta.dk

UR10e
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EMC EHERFIAE

Attestation of Conformity
AoC no. 1645

Project / task no. 117-29565

DELTA has performed compliance test on electrical products since 1967. DELTA is an accredited test
house according to EN17025 and participates in the international standardisation organisation
CEN/CENELEC, IEC/CISPR and ETSI. This attestation of conformity with the below mentioned standards
and/or normative documents is based on accredited tests and/or technical assessments carried out at
DELTA - a part of FORCE Technology.

Client

Universal Robots A/S
Energivej 25

5260 Odense

Denmark

Product identification (type(s), serial no(s).)
UR robot generation 5, G5 for models UR3, URS, and UR10

Manufacturer
Universal Robots A/S

Technical report(s)
EMC test of UR robot generation 5, DELTA project no.117-29565-1 DANAK 19/18171

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN 61326-3-1:2008 Industrial locations SIL 2
EN/(IEC) 61000-6-1:2007

EN/(IEC) 61000-6-2:2005

EN/(IEC) 61000-6-3:2007+A1

EN/(IEC) 61000-6-4:2007+A1

EN/(IEC) 61000-3-2:2014

EN/(IEC) 61000-3-3:2013

The product identified above has been assessed and complies with the specified standards/normative docu-

ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer
that mass-produced apparatus have the same properties and quality. This attestation does not contain any
statements pertaining to the requirements pursuant to other standards, directives or laws other than the
above mentioned.

Hgrsholm, 15 August 2017

Michael Nielsen
Specialist, Product Compliance

A PART OF

DELTA - a part of
FORCE Technology
Venlighedsvej 4
2970 Harsholm

Denmark

Tel. +4572 19 40 00
Fax +4572 19 40 01
www.delta.dk

VAT No. 55117314

20aoctest-uk-j
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COto2ar T, ARy 7—LAEU b O—JLIRYIZADR F ICHEWTE A SN TLOAREER & ZER AL
FI. BMNERDBESAMEIMAISR RSN TVDIE G (. RIREHAEDE T ICEHLTNSIEET
LTLET,

MR ILE R TREBYFEAD FFE DX R DRT IR —IZEoTHESN-XE TY . R TH
MFELEFEBVIL—TOREDR L - HEEHEERLET.

AETHERASNIBEIUTEEKRLEY .

ISO International Standardization Organization
IEC International Electrotechnical Commission
EN European Norm

TS Technical Specification

TR Technical Report

ANSI American National Standards Institute
RIA Robotic Industries Association

CSA Canadian Standards Association

LBIZaT7IDT LTIV T EE R T2 ICETHE TR AR SAUDT RTF oht=i5 & DH.
VLT DR A8 ~DERIMREESNFET .

ISO 13849-1:2006 [PLd]
ISO 13849-1:2015 [PLd]

1ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd - 2006/42/EC]
EN ISO 13849-2:2012( E) ( 2006/42/EC)

Safety of machinery - Safety-related parts of control systems
Part 1: General principles for design
Part 2: Validation

&2 Fl S RTLIE MO0 & DFE H IZE DUV EEL AU PLA) ZE LT85 G SN TLE
ER

ISO 13850:2006 [ 1t HFT— 1]

ISO 13850:2015 [% 1t HF=1)— 1]

EN 1SO 13850:2008 (E) [f& 1t hF=1)— 1 - 2006/42/EC]
EN ISO 13850:2015 [{& 1k hF=1)— 1 - 2006/42/EC]

B DL 1L -FEEFILHEE -k RA

R FE BB LCOR B ICE DEFE DT AEER T LR G ENTVET . FIEATT—1
(X, E—2—ABNZHIETHETORISDEEEFILL . FIEAZE R SNDEE N EFRE T 5
SNf=FIETY.
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ISO 12100:2010
EN ISO 12100:2010( E) [2006/42/EC]

Safety of machinery - General principles for design - Risk assessment and risk reduction
UR AR (XD #& O B (CE DFFF @i Sh TULET .

ISO 10218-1:2011

EN ISO 10218-1:2011( E) [2006/42/EC]

Robots and robotic devices - Safety requirements for industrial robots
Part 1: Robots

COMIEF. ORI DA TIL—2—TI3< BEEE R HRAFESINAOTY . 2% B 08 5
(180 10218-2) [, ARYs DA LTI —4—Mm [FIZFA FE SN =1 DT, ORvk DR E 5% E & A 12617
SRFEERLTVET

ANSI/RIA R15.06-2012
ERXRBORNS R VORI RTL-ZTEEREE

COXERHEIL. ISO R 1SO 10218-1£1S0 10218-2 Z— DDX E LL THEEH-HDTY . FHE
EAEERBFMIKEREBICEEFESATOEIN AEXELTY.

L3R DE Z #3(1SO 10218-2) [FUniversal Robots Tl <. Ok ¥ AT LDA 2 T5 L —2—(Z5%E F
SINBELDTY .

CAN/CSA-Z434-14

Industrial Robots and Robot Systems - General Safety Requirements

COAFTFIRIE L. ISORIE 1SO10218-1( LEEESH) L-2F5— DDOXE LL TFEEHHLDTT .
CSAIZARYr VAT LDI—H—ME (HITE MM GEHEMAFELTz. ThoDEH DL DOME. Atk
DATIL—3—IE A SNSRI REME AHYFET .

L3RR DE — B (1SO 10218-2) [FUniversal Robots Tl&A: <. ARk & ZTFLDA U T5 L —42—| ZiE
ENBHLDTY .

IEC 61000-6-2:2005

IEC 61000-6-4/A1:2010

EN 61000-6-2:2005 [2004/108/EC]

EN 61000-6-4/A1:2011 R2004/108/EC]

Electromagnetic compatibility (EMC)

Part 6-2: Generic standards - Immunity for industrial environments

Part 6-4: Generic standards - Emission standard for industrial environments

hoDREIE. EXH . B EICEIIEHEZERLET . ChoDRE~DEHLE. URD
RS AERMIRBICEWTERICEESL . T DR EHE LGV EEEREITLET .

A—H4—I=a7IL 79 UR10e
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IEC 61326-3-1:2008
EN 61326-3-1:2008
Electrical equipment for measurement, control and laboratory use - EMC requirements

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform
safety-related functions (functional safety) - General industrial applications

CORBIE. R EEE DN R SNI-EMCAI =T EH 2T ELET. CORBADERI(L. F
Dith D% 28 AVIEC 61000 DE FE I AEMC R4 LREZE Z1-15E& TH. UR ORvr DR £ #EREMN
RELFHRTHILEEEIZLET.

IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]

Programmable controllers
Part 2: Equipment requirements and tests

BE . OZEEE24VI0 IE. ttDPLC SRATLENE ELI-BIEFHEIZT S0, HIZTOHRB D
EHICEDOVTHEEIATONET.

ISO 14118:2000 (E)
EN 1037/A1:2008 [2006/42/EC]

Safety of machinery - Prevention of unexpected start-up

LD DDA (IBOTEHEULTOEY . Thnld, A0TFUAPEEPOERLLGVERA N,
FEHEHE TOERLGMER IV ZEBHET S, FTHLGVEBZEE T 5-00K R AZ
E&ELFY.

IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]

Low-voltage switchgear and controlgear

Part 5-5: Control circuit devices and switching elements - Electrical emergency stop device with
mechanical latching function

REFLERIDEZHFABIIELRZ EOVIANZILIF. CORKICERLTOET .

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

COMIEIE. EOKICHITEIREERZEEZLTT . UROKRYNIHBIRIZE DLV IPO—KR(ZED
LR 2 EISATOET . ORYr DRTYA—ES B L TFEELY,
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IEC 60320-1/A1:2007

IEC 60320-1:2015

EN 60320-1/A1:2007 [2006/95/EC]
EN 60320-1:2015

Appliance couplers for household and similar general purposes

Part 1: General requirements
BRANT—TIUIZOREICEHLTLET

ISO 9409-1:2004 [Type 50-4-M6]

Manipulating industrial robots - Mechanical interfaces
Part 1: Plates

UR Bk DY—ILITU P& CORRE DRAT 50-4-M6 [ZEHL TLET . Rk ICARIE OY—ILE,
BYNEITAVTAVTEREEI1TT BT, COMBITE DVTHBEIhTHET.

ISO 13732-1:2006
EN ISO 13732-1:2008 R006/42/EC]

Ergonomics of the thermal environment - Methods for the assessment of human responses to contact
with surfaces

Part 1: Hot surfaces

URBOARDRERE T CORBDEETHIAMIFE L ORFRKRE THEINSLIICEK SN
TWEY .

IEC 61140/A1:2004
EN 61140/A1:2006 [2006/95/EC]

Protection against electric shock - Common aspects for installation and equipment

UR Bk [E. BREBICH THREXIRBETE70. COMBICRIETFEINATVET . RENLT—
A($EHh) aRIF—F/ Sk | N DITA VAR —)LT=a T )L R—U5DF T ITEY, EFHF o TL
FY.

IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007

A—H4—I=a7IL 81 UR10e
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EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part2-1: Tests - TestA: Cold

Part 2-2: Tests - Test B: Dry heat

Part 2-27: Tests - Test Ea and guidance: Shock

Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance

UR ARk (. ChoDREHBE R T HTANFHITE DF, TRARSWTLVET .

IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Industrial communication networks - Profiles
Part 3: Functional safety fieldbuses - General rules and profile definitions
CORBIE. R EEERENRDEHZERLTT.

IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Safety of machinery - Electrical equipment of machines
Part 1: General requirements

CORIED—RREAAERSNTOET .

IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007

Insulation coordination for equipment within low-voltage systems

Part 1: Principles, requirements and tests

Part 5: Comprehensive method for determining clearances and creepage distances equal to or less

than 2 mm

UR ARvk OB KB B (. SO [TE DEH SN TOET

UR10e 82
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EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot

UR ORYM TR IZE OF. ST B # LA 3—D1—RT 5=, E67 B RED1—ILEE
LTLET.
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16. 2 i 4+ 4%

16. B if7 1 £k

mpERY NN )
-

RRXKAMHE

B Z & B
Ta( UM EH

Speed

System Update Frequency
AR HREE
ZOBEHEM

PALNPUVS

BHE

b A—JLRYIROYA X(W x H x D)
Ok A—)LRYI R 10 R—k
Y—)L /0 R"—hk
Y—)Laza=Hr—av
Y—ILI/IO BiR

/10 EiR

%
>
2h

SV )= ) —L5y £8
BRXEHEAH
BEHHE
EREMREH (SCCR)

UR10e
33.3kg/73.51b

10kg/221b Ef=1£12.5kg/27.5b (5. # i I A >~
A—D1—A R—U25)

1300 mm/51.2in
+ 360 ° for all joints

R—REIVF—DOIAL U : T K120 °/s. ZDM DE
2aq bk & X180 °/s. Tool: Approx. 1M/ / Approx.
39.41/,

500 Hz
55N

+0.05mm/ % 0.0019in (1.9 mils)per ISO 9283
@190 mm/7.5in
6 rotating joints
460 mm x 449 mm x 254 mm/18.2in x 17.6in x 10in
16 digital in, 16 digital out, 2 analog in, 2 analog out
TORWARA2. TOANWHE A 2. 7FETA N2
RS

12VI24V 2 A(TaTIEL) 1 A( VT ILEY)
24V 2 Ain Control Box

TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T
Ethernet socket, MODBUS TCP & EtherNet/IP
Adapter, Profinet

PolyScope graphical user interface on 12" touchscreen

ARk 7—Ls: 65dB(A) K i . Ok A—)LRy
A:50dB(A) &k i

IP54

ARyt 7—L: 1ISOYSR5. avk A—)LiRvIR: ISOUZ
A6

615W
Approx. 350 W using a typical program
200A

17 advanced safety functions. In compliance with: EN

1% 18 & F ISO 13849-1:2008, PLd, Cat.3and EN ISO 10218-
1:2011, clause 5.10.5
UR10e 84 d1—H—<=a7)L
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TP Cable: Teach Pendant to Control Box

AARyk r—J ). Akwk 7—Lhnavk0—
RO R( AT 30)

Aluminium, PP plastic

The robot can work in an ambient temperature range of
0-50°C

100-240 VAC, 47-440 Hz

4.5m/177in

2 (PVC)6m/236inx 13.4 mm
EH#(PVC)12m/472.4inx 13.4 mm
HiFlex( PUR) 6 m/236in x 12.1 mm
HiFlex(PUR) 12 m/472.4inx12.1 mm

1—H—7=a7IL
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17. E & EE R

17.1. Table 1

bIZ#§ & L TLVET : hitps://www.universal-robots.com/support

::
| @ COBETRBL TSR BAER LB L SN TLES. TATEEBLILOIETS

Universal Robots e-Series Safety Functions and Safety I/0 are PLd, Category 3 (ISO 13849-1), with
certification by TUV NORD (certificate # 44 207 14097610).

Safety Function (SF) Descriptions (see Chapter 2 of manual: For safety I/O, the resulting safety
function including the external device or equipment is determined by the overall architecture and the
sum of all PFHds, including the UR robot safety function PFHd. All safety functions are individual safety

functions.

fﬁ BE
If any safety function limit is exceeded, or a fault is detected in a safety function or
safety-related part of the control system, the result is a Category 0 stop (immediate
removal of power) according to IEC 60204-1.

Pressing the Estop PB on the
pendant1 or the External Estop (if
using the Estop Safety Input) results

L in a Cat 1 stop with power removed
1,2,3,4
Emergenc from the robot actuators and the tool Robot
Stg Y I/0. Command1 all joints to stop and Category 1 stop 1.30E- including
(accorSin upon all joints coming to a monitored (IEC 60204-1) 07 robot
9 standstill state, power is removed. tool 110
to ISO . .
13850) See Stop Time and Stop Distance
Safety Functions. ONLY USE FOR
EMERGENCY PURPOSES, not
safeguarding.
UR10e 86 A—H—<I=a7IL
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This safety function is initiated by an
external protective device using
safety inputs which will initiate a Cat 2
stop3. The tool I/0O are unaffected by
SF2 the safeguard stop. Various
Safeguard configurations are provided. If an

Stop4 enabling device is connected, it is Category 2 stop
(Protective possible to configure the safeguard (IEC 60204-1) SS2 1.20E-
S . . - Robot
Stop stop to function in automatic mode stop (as described 07
according ONLY. See the Stop Time and Stop in IEC 61800-5-2)
to ISO Distance Safety Functions4 . For the
10218-1) functional safety of the complete
integrated safety function, add the
PFHd of the external protective
device to the PFHd of the Safeguard
Stop.
Sets upper and lower limits for the
allowed joint positions. Stopping time Will not allow
and distance is not a considered as motion to exceed
SF3 the limit(s) will not be violated. Each any limit settings.
Joint joint can have its own limits. Directly Speed could be
Position  limits the set of allowed joint positions  reduced so motion 50 1.20E- Joint
Limit (soft that the joints can move within. Itis will not exceed any 07 (each)
axis set in the safety part of the User limit. A protective
limiting)  Interface. Itis a means of safety-rated stop will be initiated
soft axis limiting and space limiting, to prevent
according to ISO 10218-1:2011, exceeding any limit.
5.12.3.
Sets z?n.upper limit fgr the10|.nt .spee'd. Will not allow
Each joint can have its own limit. This .
, , motion to exceed
safety function has the most influence . .
on energy transfer upon contact any limit settings.
SF4 (clamping or transient). Directly limits Speed could be
Joint ping g yin reduced somotion 1.15 1.20E- Joint
the set of allowed joint speeds which . o
Speed . . will not exceed any Is 07 (each)
. the joints are allowed to perform. Itis . .
Limit limit. A protective

set in the safety setup part of the User
Interface. Used to limit fast joint
movements, e.g. risks related to
singularities.

stop will be initiated
to prevent
exceeding any limit.

A—H4—I=a7IL 87 UR10e
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Exceeding the internal joint torque
limit (each joint) resultsina Cat 0
stop3. This is shown as SF #5 in the
Joint Generation 3 (CB3) UR robots. This
Torque is not accessible to the user; itis a
Limit factory setting. Itis NOT shown as a
safety function because there are no
user settings and no user
configuration possibilities.

Monitors the TCP Pose (position and
orientation) and will prevent
exceeding a safety plane or TCP
SF5 Pose Limit. Multiple pose limits are
Called possible (tool flange, elbow, and up to
various 2 configurable tool offset points with a
names:  radius) Orientation restricted by the

Will not allow
motion to exceed
any limit settings.

Pose Limit, deviation from the feature Z direction Speed or torques 30 TCP
Tool Limit, of the tool flange OR the TCP. This could be reduced 40 1.20E- Tool
Orientation safety function consists of two parts. so motion will not mm 07 flange
Limit, One is the safety planes for limiting exceed any limit. A Elbow
Safety the possible TCP positions. The protective stop will
Planes, second is the TCP orientation limit, be initiated to
Safety which is entered as an allowed prevent exceeding
Boundaries direction and a tolerance. This any limit. Will not
provides TCP and wrist inclusion/ allow motion to
exclusion zones due to the safety exceed any limit
planes. settings.
SF6
Speed Monitors the TCP and elbow speed 50 1.20E- TCp
Limit TCP  to prevent exceeding a speed limit. mm/s 07
& Elbow
UR10e 1—4—<=a7I)L
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The Force Limit is the force exerted
by the robot at the TCP (tool center
point) and “elbow”. The safety
function continuously calculates the
torques allowed for each joint to stay
within the defined force limit for both
the TCP & the elbow. The joints

Will not allow
motion to exceed
any limit settings.
Speed or torques

SF7 .
Force Limit cc?nt.rol their torque output to stay ' could be reduced 25N 1.50E- TCP
(TCP) within the allowed torque range. This o motion will not 07
means that the forces atthe TCP or exceed any limit. A
elbow will stay within the defined protective stop will
force limit. When a monitored stop is be initiated to
initiated by the Force Limit SF, the prevent exceeding
robot will stop, then “back-off’ to a any limit. Will not
position where the force limit was not allow motion to
exceeded. Then it will stop again. exceed any limit
The momentum limit is very useful for settings.
SF8 s —
limiting transient impacts. The 3kg 1.20E-
Momentum o . Robot
o Momentum Limit affects the entire m/s 07
Limit
robot.
This function monitors the
mechanical work (sum of joint
torques times joint angular speeds)
SF9 performed by the robot, which also Dynamic limiting of 1 50E-
Power affects the current to the robot arm as ow Robot
- . the current/torque 07
Limit well as the robot speed. This safety
function dynamically limits the
current/ torque but maintains the
speed.
1—H4—<T=a7IL 89 UR10e
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When configured for Estop output and there is an Estop
condition (see SF1), the dual outputs are LOW. If there is no
Estop condition, dual outputs are high. Pulses are not used but

F1 External
SF10 they are tolerated. For the integrated functional safety rating with X .
UR i connection
an external Estop device, add the PFHd of the UR Estop .
Robot , . 4.70E-08 tologic
Estop function (SF0 or SF1) to the PFHd of the external logic (if any) and/or
Output and its components (e.g. Estop pushbutton). equibment
P For the Estop Output, validation is performed at the external quip
equipment, as the UR output is an input to this external
equipment.
SF11  Whenever the robot is moving (motion underway), the dual External
UR digital outputs are LOW. Outputs are HIGH when no movement. .
. . . connection
Robot  The functional safety rating is for what is within the UR robot. .
. . : . ) 1.20E-07 tologic
Moving: The integrated functional safety performance requires adding and/or
Digital  this PFHd to the PFHd of the external logic (if any) and its .
equipment
Output  components.
SF12  Whenever the robot is STOPPING (in process of stopping orin a
UR stand-still condition) the dual digital outputs are HIGH. When External
Robot  outputs are LOW, robot is NOT in the process or stopping and connection
Not NOT in a stand-still condition. The functional safety ratingisfor =~ 1.20E-07 to logic
stopping: what is within the UR robot. The integrated functional safety and/or
Digital  performance requires adding this PFHd to the PFHd of the equipment
Output  external logic (if any) and its components.
SF13 o i
Whenever the robot is in reduced mode (or reduced mode is
UR . . External
initiated), the dual digital outputs are LOW. See below. The .
Robot . N S connection
functional safety rating is for what is within the UR robot. The .
Reduced . g , , , 1.20E-07 tologic
Mode- integrated functional safety performance requires adding this &Jor
.. PFHdto the PFHd of the external logic (if any) and its .
Digital components equipment
Output P '
SF14
UR Whenever the robot is NOT in reduced mode (or the reduced External
Robot  mode is not initiated), the dual digital outputs are LOW. The .
. o . connection
Not functional safety rating is for what is within the UR robot. The .
. . . . . 1.20E-07 tologic
Reduced integrated functional safety performance requires adding this &Jor
Mode: PFHd to the PFHd of the external logic (if any) and its .
.. equipment
Digital components.
Output
UR10e 90 A—5—<=a7IL
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SF# and Tole
Safety Description What happens? PFHd Affects
Function
Real time monitoring of conditions such
that the stopping time limit will not be
exceeded. Robot speed is limited to
ensure that the stop time limit is not Will not allow the
exceeded. The control SW continuously  actual stopping time
SF15 calculates the stopping capability of the to exceed the limit
Stopping robot in the given motion. If the time setting. Causes 1.20E-
. : : . 50 ms Robot
Time needed to stop the robot is at risk of decrease in speed 07
Limit exceeding the time limit, the speed of or a protective stop
motion is reduced to ensure the limit is not soasNOT to
exceeded. The safety function performs exceed the limit
the same calculation of the stopping time
and initiates a cat 0 stop if they are
exceeded.
Real time monitoring of conditions such
that the stopping distance limit will not be
exceeded. Robot speed is limited to
ensure that the stop distance limit willnot ~ Will not allow the
be exceeded. The control SW actual stopping time
SF16 continuously calculates the stopping to exceed the limit
Stopping capability of the robot in the given motion. setting. Causes m 1.20E- Robot
Distance If the distance needed to stop the robotis  decrease in speed 07
Limit  at risk of exceeding the distance limit, the  or a protective stop
speed of motion is reduced to ensure the soas NOT to
limit is not exceeded. The safety function exceed the limit
performs the same calculation of the
stopping distance and initiates a cat 0 stop
if they are exceeded.
Safety function which monitors a safety .
. The “safe home
rated output, such that it ensures that the y External
SF17 . output” can only be .
output can only be activated when the ) connection
Safe . , « activated when the . 1.20E- .
robot is in the configured “safe home . 1.7 to logic
Home ey . . robot is in the 07
... position”. A cat 0 stop is initiated if the . « and/or
Position _ . . . configured “safe .
output is activated when the robot is not in e equipment
. " home position
the configured position.
A—H—T=a7IL 91 UR10e
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Reduced

Mode SF
settings
change

Safeguard
Reset

3 Position
Enabling
Device
INPUT

Mode
switch
INPUT

Reduced Mode can be initiated by a safety plane/ boundary (starts

when at 2cm of the plane and reduced mode settings are achieved PFHdis
within 2cm of the plane) or by use of an input to initiate (will achieve either
reduced settings within 500ms). 1.20E-07
When the external connections are Low, Reduced Mode is or 1.50E-

initiated. Reduced Mode means that ALL reduced mode limitsare 07

Robot

ACTIVE. depending
Reduced mode is not a safety function, rather it is a state affecting onthe

the settings of the following safety function limits: joint position, joint safety
speed, TCP pose limit, TCP speed, TCP force, momentum, function

power, stopping time, and stopping distance.

When configured for Safeguard Reset and the external
connections transition from low to high, the safeguard stop
RESETS. Safety input to initiate a reset of safeguard stop safety

Input to
SF2 (See Robot

function. SF2)
When the external Enabling Device connections are Low, a
Safeguard Stop (SF2) is initiated. Recommendation: Use with a
mode switch as a safety input. If a mode switch is not used and Input to
connected to the safety inputs, then the robot mode will be
: o SF2 (See
determined by the User Interface. If the User Interface is in SF2 Robot
* “run mode”, the enabling device will not be active. safeguard
* “programming mode”, the enabling device will be active. It is stop)
possible to use password protection for changing the mode
by the User Interface.
When the external connections are Low, Operation Mode (running/
automatic operation in automatic mode) is in effect. When High,
. . . . Input to
mode is programming/ teach. Recommendation: Use with a 3-
N . i . L SF2 (See
position enabling device. When in teach/program, initially the TCP
. L SF2 Robot
speed will be limited to 250mm/s. The speed can manually be
. . . . o safeguard
increased by using the pendant user interface “speed-slider”, but stop)

upon activation of the enabling device, the speed limitation will
reset to 250mm/s.

17.2. Table 2

UR e-Series robots comply with ISO 10218-1:2011 and the applicable portions of ISO/TS 15066. It is
important to note that most of ISO/TS 15066 is directed towards the integrator and not the robot
manufacturer. ISO 10218-1:2011, clause 5.10 collaborative operation details 4 collaborative operation
techniques as explained below. It is very important to understand that collaborative operation is of the
APPLICATION when in AUTOMATIC mode.

UR10e
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Stop condition where position is held

at a standstill and is monitored as a

safety function. Category 2 stop is
Safety-rated permitted to auto reset. In the case of

UR robots’ safeguard stop
is a safety-rated monitored

Collaborative stop, See SF2 on page 1.

Operation . . . . Itis likely, in the future, that
1 " monitored resetting and restarting operation « .
2011 edition, . safety-rated monitored
clause 5.10.2 stop after a safety -rated monitored stop, stop” will not be called a
o see ISO 10218-2 and ISO/TS 15066 P .
. form of collaborative
as resumption shall not cause .
" operation.
hazardous conditions.
This is essentially individual and direct
personal control while the robot is in
automatic mode. UR robots do not provide
Hand guiding equipment shall be hand-guiding for
located close to the end-effectorand  g|1aborative operation.
Collaborative shall have: Hand-guided teach (free
2 Operation Hand- e an Emergency Stop drive) is provided with UR
2011 edition,  guiding pushbutton robots but this is for
clause 5.10.3 programming in manual

» a 3-position enabling device
P g mode and not for

* asafety-rated monitored stop  collaborative operation in
function automatic mode.

 a settable safety-rated
monitored speed function

A—H4—I=a7IL 93 UR10e
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SSM is the robot maintaining a

separation distance from any

operator (human). This is done by

monitoring of the distance between 10 facilitate SSM, UR

the robot system and intrusions to robot§ h"’_“’e the capability
ensure that the MINIMUM arsnlie g eleen e
PROTECTIVE DISTANCE is sets of parameters for

assured. Usually, this is accomplished Safety functions with

using Sensitive Protective Equipment configurable limits (normal
(SPE), where typically a safety laser ~ and reduced). See
scanner detects intrusion(s) towards ~ Reduced Mode on page 4.

the robot system. Normal operation can be
This SPE causes: when no intrusion is
. : detected. It can also be
Speed and 1. dynamic changing of the
. . o caused by safety planes/
Collaborative  separation parameters for the limiting . .
. . . safety boundaries. Multiple
Operation monitoring safety functions; or

safety zones can be

2. asafety-rated monitored stop  readily used with UR
condition. robots. For example, one

safety zone can be used

for “reduced settings” and

another zone boundary is

used as a safeguard stop

2011 edition, (SSM)
clause 5.10.4 safety
functions
Upon detection of the intrusion exiting
the protective device’s detection
zone, the robot is permitted to:

1. resume the “higher” normal input to the UR robot.
safety function limits in the case Reduced limits can also
of 1) above include a reduced setting

2. resume operation in the case of for the stop time and stop
2) above distance limits - to reduce

the work area and
In the case of 2) 2), restarting floorspace.

operation after a safety -rated
monitored stop, see ISO 10218-2 and
ISO/TS 15066 for requirements.

UR10e 94 A—H—I=a7IL
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Collaborative
Operation

2011 edition,
clause 5.10.5

Power and
force limiting
(PFL) by
inherent
design or
control

How to accomplish PFL is left to the
robot manufacturer. The robot design
and/or safety functions will limit the
energy transfer from the robot to a
person. If any parameter limit is
exceeded, a protective stop happens.
PFL applications require considering

the ROBOT APPLICATION
(including the end-effector and

workpiece(s), so that any contact will
not cause injury. The study performed
evaluated pressures to the ONSET of
pain, not injury. See Annex A. See
ISO/TR 20218-1 End-effectors.

UR robots are power and
force limiting robots
specifically designed to
enable collaborative
applications where the
robot could contact a
person and cause no
injury. UR robots have
safety functions that can
be used to limit motion,
speed, momentum, force,
power and more of the
robot. These safety
functions are used in the
robot application to
thereby lessen pressures
and forces caused by the
end-effector and
workpiece(s).

A—H—<=a7IL
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- RE

3
4
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RLyqvvyg 6 O Fv7Fs7

SURpRs, | Oft BaHLERDGAS A—F—TEBSNET,
8 ® Xk I I

_ A FEAE
9 9 mTHLS B B: A7 - FromPos

10 - C: A - ToPos
W11 ¢ 2 4—7 s e D 74 T LDES
12 - ol - &
13 L. IFTREL
14 == var_2:=2 *force()
15 ¢ b IFX..
16 =) <2 ROWEAHE S B R -
17 B RzUFk
18 & RfvFX.
19 ©Frv—1 T—5OEX HENSA—F
20 9 1B BHHL 0.0/ mm W — LB 250 mm/s
21 @® StartPos_1 U — HEE 1200 mm/s?

& — A

N FAI 0 TORERFNY—T A — —
a8 xmBR= ST

BEAHHELETOR . ORI T—LAIIRA AR E DA FIIZENE. ROT—VFFERLEFT . BHEHD
EHIZEOT. ROT—IDRNZETIIAIVTNRFVET . FHNEFSNdE ORI EZDRLE F
SERLTERLE S UREETLET.

B DOTIUR T, ORvhEA RSB S-T—VDESEME LR E MR REMIBLET .

B 48 4z i

IR E SR AERERZROAMETY . KN EZE B I 5E. BAEREORIS7—LDE
O E MR IR ENET .
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v FyZL—t 2 9 & Move] "
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74— 5 B #m O rofgicEL 500.00 mm

— 6 @ Xy Fre7 O koBEicEE
AT E g P B

77 7 omr
AYR¥EZ.. 8 =

S ¢ m FFNY—

13 Y. FodgL

14 3= var_2:=2 * force()

15 9 b Ifxz.

16 - <z

17 B zrUuFk HERFA—F

18 & X1vFX. W — L OEE 10.0 mmy/s
19 ®Frv—1

20 9 1 EAEEL WL mEE 1200/ mmy/s?
21 ® StartPos_1
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BRI AT S —>R]

F7iavd([Beforestart] (FEERMMERMICETINET . ChiF. EBETIESEHFH I DI
ERTEEY .

& THI—TVR]

AT D [AfterEnd] V=V RITEETE THICETINET . WEFERALT. ROBEAERTHE
Bl RV EERIE S EHEBTEL BIENTEET .

EvIIFTL—RO—roR

EYIITL—R— U RIERBAERLE CERITSNAE AN L TOTSILL—T VAT, 1\ U EEIC
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24.12.3. TA—RA

b 3
@ COOMEBEE [V TUX I B[/ \RDA Ty ] ER B IZE R I 5L TO55LD
MAIRLETHAREEAHYFET .
o COMEREE [V S| EIKX [ SROFA TR E—#EIFE A LARLTS
Vicr= AW

TA—REF L. FRIERIN-H TR O-REOTCPRE (FEE THELLOD. KR HYIZZDH (<
B —ZANEELVVARITELTOET . fIZIL AR DO TCP A EISx L TRIER I 5156 .
FET—IE—RERLIVSIWVYTBIGEEHETT.

7—RER L. FRIEZESNEH OB YITHEE DO IIEMZASZEIEXIELTWVET . EALS O
TH—RHEE E SN TWVDE A IEE M HAELME S . QRN 7—LIEZ0E (558 >TMREL L5ELF
9. 1 DDEAE S TELSSBINEN=EL TH. Oy TOSSAIKE| FE =208 (28 >TaARv &
BELISELET . =1L TA—RH#H Tl QRS 7—LAYNE E SN=TA—RERIH TEEL58 &
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b 3

@ If. Elself#2U\MELoop [Z [F4—R] AR HBY. [E . XZHEZR]| AT avrER
shtTuwhiE, XD HYiZend_force_mode() 29T+ %1E il L TIA—REI il 48
T TEET.

‘fs

—~ I

TA—RAE—FR A BEBTIZEITHE LG LESIZL TS,

TA—RH 1H OF5 E AME T 975718, TA—RAE—R TIXAITIHELELESIZL
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3. TA—RE—FICADHIZ. #EETHEH IR L TETARICESH LA LESIZL
TLEEELY,

N
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13 [ P 742
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14 3= var_2:=2 *force() 0.0 N

15 ¢ bIfx.. —?

16 -z

17 F 2707k

18 o XL uFX .

19 B sre—1

20 9 B BHAHL

21 @ StartPos_1

22 e EH

25 e i PickSequence

30 § F Z#—2X v Fo [FARM] #yvEBLTHS [2Y—RKS T Hs Y
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;»slpff,-ay.
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o Ib—L: IL—LBATIISHICE ELEREZETEEICLET . ZCTIE. 6 DOEBHEITARTO
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NE=TDA—REERTA-OMNBEERHELET .
« BALTULVEWNEICEL TIE, ARy 7—AIFTOSSAIZE TR E Sh=#E TR LVET .
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RLh

OK: RLEILIE. FSA/\—m0OKIE B I H ShAdFETHELE
ER

Bl : RCEILIX. EESN-F R FEFTHBELET .
Bl RLEILIE. EESNERFEFTRELET .
H:RLEILIK. ARZLDH A FHEmI-TTTRELET .

Iro—

s FEHE:RLEILIF. FS4/3—DONOT OKIE S & H L1=EZIE
IELFES.

- R RLEILIE. ERSNIEMEBALEIFIELTFT.
« BALTOM - RLEILIE. EESN-REZEBAEEIFILELET.

24.13. URCaps

24.13.1. 1 )JE—r TCP&Y— L/ AAURF+y

JE—FTCPEY—IL/ SRURFV T TlE. JE—hY—ILEA—RA UM (RTCP)DEL E AT A ZZTH
Rk DR A IZH X SEEZERBIIY—ILE S — RA U EBR E L ET . JE—FTCPEY—/L/ SRURF Y
JTHH KR PABEOITOIIZUIIMT A Y—R /\—T4CAD/CAMY Ib D7/ —VTEES
Ni=AUiR—k F I— I R T 74 JUZE DUV =0Rwk DF) 45 245 fk T=F 9.

IJE—rURCapTl&. £ ARTICORVEE TR T2 EHHYFES(118.7. ORvk & ik LURCapT/ 7>
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< amed>
R N B pr il P

Run

Move o Log
Remote TCP & Toolpath

) Safety
Start the controller before using this URCap:

2 Fieldous Controller Status: STOPPED

0 n
nn

v URCaps
Remote TCP
& Toolpath
Select an option below based on your application:
Remote TCP
| Toolpath Moves | | Linear & Circle Moves
Regular TCP

| Toolpath Moves |

O Power off Speed ([ —— 100% Simulation .

BEDTCP(25.2. TCP # Bl R—201 1525 BR) Bk . [REH E] 27 D& TE TRTCPORE & %
MEEZTATS . UTOERLE T TEFT -

« RTCPOEM . ZEMEE . £ H. HIR
o TIAIBLUTIT1IRTCPOE

« RTCP{LE D¥ R

« RTCP AR ®OaE—

WEEHSRTCPERE TS
W EEZE STRTCPDEE E Z1T LY RTCPITARA UK ORTCPH— LI B Z24E B LG AN, ARkvk
ARTCPIZLLBIL TNEYTESLIICLET

1. TSADT7A%E2YTL . HiHRTCPEER LET . £LLIE. BEFEDRTCPZER OyTA U A
—a—hERLET .

2. [IRAVE 24—F—DDfEZIE—] K OVTFIUAZ—42YTL . T4—Fv—EEIRLFT .
RTCPDA R OMEEFEFZEL . BIRL Iz —Fr—¢— B EL=OIEH LFET .

UR10e 192 A—H—I=a7IL



24. UnysL]57

I
UNIVERSAL ROBOTS

General
) Safety
) Features

Fieldbus

W URCaps

Remote TCP
& Toolpath

o Power off

Remote TCP & Toolpath

<unnamed>
default*

B e

Remote Tool Center Point
Defined with respect to the robot base frame.

[ 27 | @rrcr d L+ 1
Position
Set position using the wizard:

X 0.00 mm
Y 0.00 mm
z 0.00 mm
Orlentation

Copy values from a feature:
RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad

“n oz

Remote TCP

Simulation .

24.13.2. JE—FTCPHEIDRAT

RTCP_MoveP

RTCP_MoveP25.2. TCP 18 il A—2201%5 BB L TS,

RTCPH # &)

RTCPM#&)25.2. TCP g it A—2201&5 R L TS,

x

Ml B ORE EE (F. REEIVLELGIEDHYET . A+ EE rTHY. &

RIMFEEFAT ZRREEIIKRDIMERE DD, AreBZAHEETETEA.

24.13.3. JE—r TCPITARA >k

BEOITARAUMREIH . RTCPIE. —EEE THILURE#FE>TY—ILEE R ICEBI AT ZEMNTE
FI. TIAINDILUR EFEDOKRES[E. TRTOVIARAUNE DX BB ELEYET . TILUREED
KESHINESLERBESADA— D A (T YET . TUUR £ B ORZENK ELALBE/SADE—U DR

L—RHYET . RTCPOTARAUN L. WEMIZHF L TAEHE ([CORYS T—LEFI AT ZETHRL

F9.
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default*

ur arar allation Log
) Basic Q _ Graphics Variables
) Advanced
_ 1 ¥ Robot Program .
) Templates 2 @ v RTCP MoveP Remote TCP waypo"“:
' URCaps 3 = RTCPWaypoint_1

B RTCPWaypoint_1

<unnamed=* D ﬁ E
+
Hew. Open Save.

Toolpath

Move

Move

@ Use shared blend radius @ Use shared parameters

O Blend with radius O Tool speed 250 |mm

4

I 25 [mm Tool acceleration 200 \rmys®

~+ Waypoint
+ CircleMove k
=+ Toolpath

23S XKBRERTZ

Speed ¢

o Power off Simulation .

RTCPITARAU+ DE R

1. [FAYSL]2TT. RTCP_MovePav R i@ ALFET .

2. RTCP_MovePav R T, [RE]|Z2VI/L TR EEEFUHELET .

3. (BB EET. BRETFFEPIVEFE->TARIZE M OB RICRELET .
4. TFEOFyII—0%FYITLTHEMICLETS .

RTCPOxARA U+ DI BL
TLUR £ 0T H28 R E R LRI B TERESITLES . BtEOTLIF £ BEEMA] %

2T B [TLUF DB 59T RTCP_MovePhoD A RAUNTILUR B EEZELE
ER

b3
a HEBILUFFERIZAVTTENERTILURIZAYTIL . RTCP_MovePhoDozA 7R
AR EETLRTERELLET . .

24.13.4. )JE—r TCPY—JL/\R

JE—RTCPEY—IL/SRAURFvF1E. BENTORVDENEFE L. EHLMIMICERE I HES
CEDR ZITHYFET
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JE—k TCPY—)L/ \AD¥E B

1. [Remote TCP & Toolpath URCap] ih—LR—I T [JE—FTCPODY—)L/\RFE B Z:# IRL . 7—

2.

90— ANLFET .
[FIE] 2T DFIEIHELNET -

JE—RTCPY—)L AR R [ZIFLL T DEGRAVR—R U HABE ELRYFET .
« U—ILIRRTFAIL
- JE—LTCP
« JE—FTCPPCS

CADHLLIFICAMY T 9z 7% FE>TY—ILISREE R T35
Y— L SR Tl Y—ILUAE . B8 EE SRV E) BLUBB S AEEELET.

1.
2. LA EEZE HE(CPCSITL I Loy — I\ REE R LET .

3. Y=L\ REMEESZAL—a L TCF R SN-A B EHB IR LES.
4.

5. Y—ILI\R%EncT7A )WL ik F TG-code 774 JUZIVRR— LET .

BB AL DCADETIVEE L ELLIFAVR—FLFET

Y=\ AR ZT2al—2a LT FPRONEZH -9 MEELETS .

PolyScopel=G-codeV—JL/\R&E A ih—hk LET .

Y . <unnamed:=>*
I: o3 default* D i E
Run Prog Move Log e i i
> RENEREE 1 ¥ Robot Program

) Templates 2 @ ¥ RTCP_MoveP Remote TCP TOOIPath

' URCaps 3 = RTCPToolpath_1
G RTCPToolpath_1 Fixed PCS A

Toolpath

Move Select Toolpath File Select PCS

Remote TCP <toolpath file> - Use active PCS - Move to First Point
Move

@ Use shared blend radius O Use feed rate

O Blend with radius @ Use shared tool speed
I 25 |mm

OToo\ speed 250 |mm

~+ Waypoint @ Use shared tool acceleration
—+ CircleMove O Tool acceleration 200 |mmy/s©
=+ Toolpath

1 Atoolpath file must be selected

23S XKBRERTZ

O Normal Speed (E—— 100! Simw,ﬂatic:-n.
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1. USBRTAYIDIL—b TAL IR NIZY—)Li RI7A WERR HRAHETY o Y—I)LINAT7A JUE. ncT7
AU 3R F TRITWIFRYERA

2. TA—FRUEAVNUSBRTAI%EEALET
3. NAHA—T[HREHRTE]|EPYIL. URCapsEAvIL . [Remote TCP & Toolpath] ZZ# R L . [JE—
RTCP]-[V—IL\RFE B B IR L . [V—IL R EZIRLFET .

4. PolyscopelZq 2 iR—b 9 BY—)LSRT7/ JVEEIRLET .
24.13.5.)J&E—+rTCP
Y— L AR &) ¥E DJE—F TCP D& R

1. CAMIRIE DERFIDFE R TY—ILDEBZRHFT .

DR SATEESTF BTSN —ZFE OTEH L EIOIAFET .
JE—FTCPOAIEZEIRLET .

LB I P—FZEE TSROELZHEERLES.

JE—RTCPE77O—F 9 3 1T B AR AL DAR—XWE R SNAFETORINERAELFT .

)32 9 BB AL DR A DF il R TOY—LRA EEBE L FT . T5RZ80 75 [ (LHR 2 AVoRE L TS
=&,

BDFIRTEEL-OLR LRSS TER I —Fr—2ERLFET .

8. FEI—Fvy—hofEZIE—LTIJEFTCPEBERELET . VI RBEEEINE— A
THBEGEBMAR—RAIMRFINET.

2 o

~

24.13.6. JE—rTCP PCS

JE—R TCPER L FEAZ 2 AT L(PCS) (X, AR Y—ILISo D12 st LB EEEL TE RESNFET .
PolyScopelE & 12&% 58 [TAYTL . D H—FZREIL TJE—PFTCPPCSEH RLFET . LTI E
DR T E DT NhEE A TEFT .
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Run sgram - og
) General Remote TCP & Toolpath
) Safety k
Instructions Toolpath Remote TCP _
) Features
e Remote TCP Part Coordinate System |I|
Defined with respect to the robot tool frame.
AT [7orers < [AI[+][ @
Remote TCP
& Toolpath Position
X 0.00 mm
Y 0.00 mm
z 0.00 mm
Orlentation
RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad
@T’\.‘l‘ v defining origin, +X axis, and +Y direction of P(
OT’\.‘IW ing four reference points on part's surface
Next € cancel

Simulation .

IJE—kTCP PCS#& B,

PCSHYER (L TR E CEAE B (ESDHEERANET .
1. PCSAMBALE TRE TERE S [XCDHEZERAVEYS .

2. VE—FTCPEREIRLTEEAZHRLET . R EITOVTIE. Or—JE—FTCPZ— B/
[Ttk 7yl COHRTOEREE T LET .

3. UE—RTCPETORYN £DKYFE St BBAL DR 5 . T5AXE ETFRY BT [ [<AvF & HE
7.

4. BEIBAVILTHERTOLRER T LETS . MEBELAZOE . BEIRICERREINET.
TR, ChoDHEERVET .

1. BROIE T3 4HRTEE LS EZRIRLETS .

2. CAD/CAMY bz 7T, BIRF DELE S DPCSITHEX 4X,Y ZEZ#HZLHELET -
3. DU—RSATEESTFE T —EFE TR Z DDA ET -
4

. JE—FTCPERIRLTEE S FZERLET . 8RB EITDONTIE. O¥—TJE—FTCPE— Y
[k 7yl COHRTOEREE TLET .

5. XV DEE L[ DEZFEEANLEY .

6. JE—FTCPETORUNED KYEDLE . ML DRY DEE [ ITFVFLEFET
7. A DEFERITONTHEE6DFIEZREVIRLETS .

EHPCSOERE

EELAIAMEESIIONTIE. BREESHEE CTOMNELEIMES . THPCSEHR T LTORYNY—ILD
SUDIZH I T AAL B LB ZEDERALIZHELNY—IL SR EER B TEFT . PCSH B LR =5 H T
B9+ —I B8 & o (F1=R—RZE # &HE ik TEFT .
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1.

N o g &

PCS{L & LA EZ4R H TEN (T Y—Z b 7YILFET . £ H—D A ZOREY—IL
TSUORICEBMT DB ENDYFT .

PCSHERLLITHE X L THuk 7yTEh. ML E LR EAW B Lo — TR A A REAEIAEREFRL
E I

PolyScope T/} &8 22— 71 1IZBE & 1 (1= R—RXZE $ AR ZEPCSEL TR L ET - #il 2 (X,
variablertcppcs1 &LV E B LGE WA BIZET ITFT .

RTCPY—)WRRav R i@ ALET.
TOISLR—C DA EIZHBR AYTE I A2 —T. [AIEPCS]| ZERLET
[PCSERER| K OvFH ™9 A=1—T. variable_rtcp_pcs_1ZEIRLET .

[ A1 F =L [ROVT R A< R ZE B L . RTCPY—)L/\Ra< K DFi [Z variable_rtcp_pcs_1
FREHLES.

LLT DIE Tl JBE—FTCPY—IL/INR/—F DEHPCSOEWNAZERBALET .

JE—k TCPY—)L/SR/—F D %
N8 z+H a3 @ H

allation  Move o

Q - Graphics Variables
> R 1 ¥ Robot Program
) Templates 2 ¢ ¥ Toolpath_MoveP

Toolpath

3 = [Toolpath 2
Vv URCaps = 8
Toolpath_2 Fixed PCS A
Toolpath
Move Select Toolpath File Select Plane as PCS
Remote TCP <toolpath file= v <plane feature= v
Move

O Use feed rate
@ Use shared tool speed

O Tool speed

~+ Toolpath @ Use shared tool acceleration

o Tool acceleration

! Atoolpath file must be selected.

23S XKBRERTZ

Simulation .

1. [FAJS5L] 271279+t AL . [URCaps] #%vILET .
2. [JE=FTCPEI{E] %:EIRL . RTCPMovePav R #EALET .
3. TCPEERLT. YV—ILRE . Y—ILNRE . TLUFF B DEE/INGA—REERELET
4. [+Y—)LR]E4vIL . RTCPToolpathav R A LET . b B THITHIL. TI4/I THERK
SN TULVHRTCPWaypoint/—K [ZEIBR L FET -
5. ROYTHEYUAZ1—hioY—ILISRT7A ILEEL 4 5 JE—FTCP PCSEREIRLFT .
6. B4 5fEHNRTCPToolpath/ —RIZFE THN TG & (. B/ SSA—2EFBLET
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7. [XPORIEBET B 2070 . BALE R FBYITJEFTCPISE DNTIKIELRER
LZFES.

8. EENDIIAL—avF—RTIAYSLETANL . R EHESRLES.

b 3

a Saf b P IVEFE AL TMoveZE ML . W—IL/ SAHNE 1T SN BHTZE E F Pav
UrERICEE T ALIRTE TAHET Y—IWARREITSNDT ORI EHEE(C
FESBBIENTEET . 24.10.1. BB 5) R—2150%5 B L TFEEL.

24.13.7. B TCPOY—)L/ \X¥E &}

JE—R TCPY—I)L/\RE) /E D¥E B ER #% (2. B E DTCPY—IL\AF{EL LU T A E T,
o Y—JLINRT AL
- RETCP
« PCSELTOE® T4—Fv—
Y—)UISRA T 71 IV iR &1 R—b
NIXY—IL RO B ( CADE LLIECAMY DR 9T 7% E > TY—IW \ZAEE L 375 R—U 19525 )

EI—)LISADA ik—b ( PolyScopel ZG-codey—)Ls SZE A UiRk—k LET . R—J195%5 B8) [Tl TLY
F7.

H E TCPO## R

o 252. TCP#ER R—U201 IR E SNB B TCPEE K 3 5=ODF I LVET .
o SR EDSEENTY—ILIRA U DTSAZEEHREE L ET .
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T EI1—Fr—PCSOH#E L
1. FEEZEMT 0 FEEERLTEFEIq—Fy—EERLFT . 25175 FEI1—Fv—
N—U222%B R L TSN
2. ORURREB I L TR ZEELEFT
3. ELWLTCPANE E I4—Fv—OF FITEASh TLOAERRLEFT . JE—FTCPERERLT

HESHFHRLET.
4. BREIIOVTIE., v—TJE—FTCPE— R MICEY7yIL. COHRTOEREE TLE
ER

5. BRTAEREHR TL. PCSHUBELMEEHRALET .

W—)LiSR /) —F D
1. [FRISL]2T(ZF7OEAL. [URCaps] &2 VILET .

2. JE—FTCPEIE%EIRLT. RTCP_MoveP/—K#EALET . V—ILE [V—ILEZ BEAYIZH
HICEEET R HEIRLET . Y—ILDNY— IR IFA I TEE FDOZEHE B OB SIS EMN
HHBEILERLEFEA.

[+Y—IURR] Z 5T Y=l ZaAT R EEALET

FOYIAOUA=2—T, Y—ILI\RT7A)LEEL 2§ HPCS(F il 71—Fv—) ZEIRLFT .

R 73 5fE hToolpath/ —F IZFE TN TULNDIG & &, BIE/\SA—ZZRAELET .
[BXAORIBET ) E20TL . V=D —IL \RDR DR (B TEHILEERLET
BEDIAL—23aFFTITATILEETL BREAELWOAERERLET.

N o o s w

:

@ SV PUYIEE R L TMoveJE3E ML . Y— )by SRASR 1T SH 31 (B 2 3 3
UMERITB T BESRE T HIET, Yl SREE (T SN BTLOR EREE (S
WS EBLNTEES . 24.10.1. B T <—U 15085 BLTHEEL,
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= =JL == )
25. FRERTEXD

25.1. & fi%

RE K E] 2T TIE. ARk BXUPolyScopeDE (ARG RE I B IO E LM TEFT .

25.2. TCP #& ik

Y=L A—RA Uk (TCP) I&. ARYs DV—ILDE TY . & TCP &, Y—ILH A 750D e il [ Txt
LTHNME £ EERER BT EEHET.

BT E & S STz Oz A T RA VN IR 2L537RTS LN TNVSIE & - AR X TCP O/ RAURAT
REINERDLAVESIVARALE HSEFT. BEREH L TIRISLEINTIVDIG S . TCP
FEH IR ELET

default*

Y=t F—# 1 ¥ HTCP) TCP T #R4E

" ——
' [7 ] A v [R][+ ][ +]
‘AT
I/OBE i
Z5 X 0.0/mm
P Y 0.0/ mm
RG—FTy =
z 0.0/mm Ao ¢
AL —ZXBAT
quRT RS B l—l;_,
k5 45— s EENY ML [rad) v|
ey RX 0.0000] L EI
RY 0.0000,
Y —I /O ey
RZ 0.0000 Ao

7E

axmo PRE
- X Z

0.0

25.2.1. Q&

X\ Y\ ZEERRIETCPOMEZRLFT . fE(RIEZEE L) AT ATOMDGE . TCP [XV—IILE AD50P
OFDREFECHELSLY. BEIHEME-EEREZERLES.

25.2.2. /5 [q]

RX. RY. RZEZRYIANTCPOM EERFELET . [ 8] #TERKRIZ. RX. RY. RZIRYIRD L (2
BB [BAL R RYTE I A2 FE S TH A DEFRERRLES (265 R—ATT(52—E @ ~—2
2355 ]) -
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2523.TCPMEM. BMMEE ., £ &H. HIR

ROEAETH LWTCPOIE B 2B 38 TEFT .

« EBHEDZBITHLWTCPEZE H T AL, [+ [Z2YyTLET . HILULTCPIX. FOyTAHU A
—1—TERTEET.

« TCPOARZEZL ZBIZIE. [ 2 Z2YTLETS .
o BIRLI-TCPZEHIRR I BICIE. T #42YTLFET . &% DTCPIIHIBR TEFEA-

TOT4THETCP

EEMIZBETHEE . ORUNEE 1279 T4ITCPEE STTCPA YN I LET . 77171
TCPIZL. [ &R (124.10.1. 7 8) X—U1501%28 8B) HAWMI[RE]| AV FEFEHALTEET
E2FET . POTAIHETCPOEE (X [V57409) 4T L TRIR L ShES (124.8. 50004150 R—2
1471%58) .

FI4+I)L TCP

TIAHIKRTCPIL. TOTSLEITRIICTITAITCPEL TR E T AL EHHYET .
- BHDTCPEERL. [TIHILERE]E2VIL TTCPETIAINIZERELET .

AR BELRR OYTHE O AZaA—IHEE DT (UL, TIHI B FDTICPERLET .

25.2.4. TCP {i i O#R
182 ¢ 2 M

7S | R Ll

V=Nt F—H1 L MTCP
v 2 ¥ 1~ HTCR) TCPUB.RT 4 —F¥ 4

1 TCP —
EAE 4 L m O RV EHRYEFA
|/OEE TCPAMAEA, BR3AETCALMBICTCPABEIEET.
=8 Rav b 1ERE
28— 7y T
Z
2 b— XFBT
aAvAsy k3.
RS f8—
b
w—Jb /O 7
-
o
Ve

TCPAEERFIEL. LTOAETEEBMICEE I HIENTEET:
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1. [RIE]&2YTLETS.

2. DR DERZERMATEAE REERLET .

3. BEARIDKRSLaIVKMEZFERALT. TCPZALGKELIDDEL LA E IR B SE. Y—ILH
NIV IEHLEEZREFLES .

4. [REIRVEERAL. REEL-EREZEYLGTCPISEALFEY . SFEZEMITITIICE. &
BT+ RREEREIMMETT . MEDEEAT+2EBEE. REUE L DIKEE LED A%RIC
EhYFET .

IEHETR TCP ZRE T A=ODRIL VI3 DTH A TIA, ST EMNEH THHEZSLITHER T 51
BIZ. 4 DB DROLaVEFER THIENTEEY . S E SN TCP ISR L TRFSIN-B K DE (.
ST RDENENDREI EDFE . BB FEFHRDLED TRRSNFET .

25.2.5. TCP 75 6] D¥UT
R B2 ¢ 2 H

75 n | R Ll
v R Y=t F—it4 v bTCP) TCPER OB
TeF 7 CHIN i
P @ 7T HRRINTLEEA
jomE BRLE T4 —F v —OZAMERE LI WICPOZAMEE DY 3,
2
28— 7y T
7 LSRN T ¥
2 h— X1
AVARY b
A
— L
w—JL 1/0 -
7
°
—J Fi2
o
7

1. [BIE]EFYILET .

2. FOYIF IR DT —Fr—EEIRLES . HLLWVI—Fr—DE R ICB I 54 B HH I,
2517. D4—Fv— R—2218%S5 B L TIZELY.

3. [RERE]|&4VIL. BY}Y—ILOXMEFERAL. Y—ILOA A EXF IS T HTCPAEIRL =
IA—TFr—DEFERE-BITIEMIMERDELET .

4. SHEEINI-TCPREZHFEL. [BE]| R E2YILTGRIRLETCPISEALEY -

25.3. far &

ARt DR BELRE/EIZIE. FTE . CoG. BHEDREHILETY .
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BHORELERL. ThETOISLATOYE ZHIENTEET . Chid. DR HW R DR L E
(FRRMEITIKIGEVITUR T—ROT I )Vr—2avTRITILBEFT .

Q22 ¢ Q

Payload Payload Visualization

TCP =
i Hvpaon = @ 7]
ayload
Payload v
Mounting

Mass 0.100) Kk
1/O Setup \—‘ g

Center of Gravity £
Ll Cx 0.00 mm # Measure |} r ®
Variables oy 0.00 mm /
i cz 0.00 mm .
il
¢

Smooth s
Transition

Home
Conveyor Inertia (kg m?)

Tracking O Use custom Inertia Matrix

Screwdriving

Tool Flange

v :
.

o Inertia given with origin in the CoG and the axes aligned with the
tool flange axes.

Simulation .

2531. MEMDEM. BIFERE. B . HIFR

R OB AETH LUV E O K ZER I8 TEEY .

- BFEDRBTHLMATEZERTAICE. [+ #49TLET. HLWVFEL FOyTFIUA
“a—TEATETY .

- MEORZRIEERBICE. 2 &229TLES.
« BRULBEZHIBRIHICE. T 229TLET . &% OF EIJHIBR TEEEA.

EYEE

KOvTE O AZa—(ZHBRFTII—IlE. EQORIE N THANER L ET A Paioad v A%
Bl e EERALTEETEET.

FIOAHINFE

TIAINRE L. TATSLHBEB TARIICE DA EEL TR ESNET
s BMIDREEZRIRL. [TIHIRE]| Z2VIL TR EEZT IAISEELET

KOyIH O AZa—|ZHBFE DT AL TIAIE R F DR EETR L FETE Fayead -,

25.3.2. EAHRIDDETE

BEIDERTETBICL. cx. CY. C2DEIT(—IRERAVILFET . CORE IFBREN-HEISERA S
E I
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2533. MEHTE
SOV BEISEY . RN KEREZ A 26 B LB D (CoG) 23 TEET .

FEHE DR

1. [RERE]ZTD[—M|]T. [ME]|ZERLEFS.
[ £ E@E T [FHBl] 22T LET.
WEHTE PR T [ RN EHVILES.

TEHTE MR ORTYIIToTADDBEEHRELFT .
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5. IRTDAEMNTET Lo, fEREHEL THL M T E2VTITEFY .
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ARUs P—LEFE L T—IIVELERIBEAM H-HE L. COBEREERE I EETHYFEA. 1=
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B E A R OREU & O 7—LR A TOAERERTY . BEA R OLN3IDDRIVE. B
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BE
A YR E R EE AL TGS, TOYSLE— ISR BRE I IVERELT
FEAABET

25.5.1/10%% &

FHYS s | R Ll /o

=

Eai—
1]
r [Fosn -
T\BAMG
jos = Ah A
DIfO] digital_in[0] A Do[0] digital_out[0] ~
e DIf] digital_in[1] DO[1] digital_out[1] Prog-Running
24— 7y T DIf2] digital_in[2] Start-Prog DO[2] digital_out[2]
_ DIf3] digital_in[3] Stop-Prog DO(3] digital_out[3]
A b— ZXFAT DIj4] digital_in[4] Do[4] digital_out[4]
aQvRY LS. DIfS] digital_in[s] DO[S] digital_out[S]
L DIf6] digital_in[8] DO[6] digital_out[6]
FZapa DIf7] digital_in[7] DoO(7] digital_out[7]
=L Tifo] tool_in[0] To[o] tool_out[0]
w—J 1/0 T[] tool_in[1] v TO[1] tool_out[1] v

BIRFHDIC: digital_out[1]
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25.19.2. [Add unit]

CORFUERLTH LLVMODBUS 2=vhZE ML ET .

25.19.3. Delete unit]
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BEFLRINEGRYERA. COTFE — BB DTA—ILE NZRAZ TEBHF TonTOET . O
ATLAVEAUITTHE BHDESHHLEE . EEUMEICR(TOERDVEEETHHENTE
F9.

UV VER IE B DESAE RSN TVSEG S . RIROES DR E FERLYHE LS5
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25.19.9. [Set signal address ]
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