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0.061 —@— 100% extended
—8— 66% extended
—e— 33% extended

—@— 100% extended
0.06| —8— 66% extended

—e— 33% extended
0.04
0.04

0.02

speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

3kg2l 33%01 CHer O & &2 EX Hel 3kg2l 66%0ll CHet DI & &2 X AHel

0.081 —@— 100% extended
—8— 66% extended
0.061 —e— 33% extended
0.04

0.02

speed 33% speed 66% speed 100%
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0.08 —@— 100% extended

.
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0.04

/

0.07{ —@— 66% extended
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0.06

0.05

0.04

/

’;;;/'

0.03 K o

speed 33% speed 66%

ol

3kgol 33%01 CH

3kg2l =IO Wl Ol = = 0il CH

P ER2 X A

0.10

0.08

0.06

0.04

speed 33%

speed 100% speed 33%

3kg2l 66%01l CH &t

_o

| —@— 100% extended
—8— 66% extended

| —e— 33% extended

V

speed 66%

speed 66%

speed 100%

st = HA2 X Al

speed 100%

= HRA2 X Al

3kg2l 33%0il CH &t

ZOIE 1(20H)2 BX Hel

0.025{ —@— 100% extended

r—

—8— 66% extended
—e— 33% extended

-

0.020

0.015

0.02

—@— 100% extended
0.031 —8— 66% extended
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r————0

o

0.01
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0.0057 °
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speed 33% speed 66%

3kg2l =/ CH HIOIZ =0l CH &t

OlE &h=1el X Hel

0.05

0.04
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speed 33%
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speed 100% speed 33%
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r—0
—@— 100% extended

| —@— 66% extended
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/

o

speed 66%

speed 66%

speed 100%
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ZOIE 1(2E)Q HX Al
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0
—@— 100% extended

—8— 66% extended
—e— 33% extended

o«

——

speed 33%

3kgol 33%01 CH

speed 66%

ol

speed 100%

P ER2 X A

0.08

0.06 @~

0.04

—@— 100% extended
—8— 66% extended
—e— 33% extended

PS

o

speed 33%

3kg2l 66%01l CHet = &2 2 X Al 2+

speed 66%

0.12

0.101 —@— 66% extended
—e— 33% extended

0 |
—@— 100% extended

0.08{ g
0.06

0.04

—

P

speed 33%

speed 66%

speed 100%

3kg2l = HIOIZE0l CHEH = &2 X Al

speed 100%

0.010

0.008

0.006

speed 33%

2= HOIZ=0 O

XOlE (Y

T
—@— 100% payload )/.

—8— 66% payload
—e— 33% payload

speed 66%

speed 100%

stOIE S22 EX Hel

0.045

0.040

0.035

0.030

speed 33%

C= HOIZ=0 et = =912 X Al

)2 X Hel & Al

‘ O
—&— 100% payload

| —@— 66% payload
—e— 33% payload

speed 66%

speed 100%
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EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

Manufacturer

Person in the Community
Authorized to Compile the
Technical File

Description and ldentification
of the Partially-Completed
Machine(s):

Product and Function

Model

Serial Number

Incorporation:

Universal Robots A/S

Energivej 25

DK-5260 Odense S Denmark

David Brandt

Technology Officer, Research and Development
Universal Robots A/S

Energivej 25, DK-5260 Odense S

Industrial robot (multi-axis manipulator with control box and with
or without Teach Pendant). Function is determined by the
completed machine (with end-effector and intended use).

UR3e, UR5e, UR10e,UR16e (e-Series). Below cited
certifications and this declaration include:

* Effective October 2020: Teach Pendants with 3-Position
Enabling (3PE TP) and standard Teach Pendants (TP).

* Effective May 2021: UR10e specification improvement to
12.5kg maximum payload.

Starting 20205000000 and higher
Universal Robots e-Series (UR3e, UR5e, UR10e and UR16e)
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 fulfil, for what is supplied, the following Directives as

detailed below:

(When this incomplete machine is integrated and becomes a complete machine, the
integrator is responsible for determining that completed machine fulfils all applicable

Directives and update the harmonized and other standards.)

| Machine Directive
2006/42/EC

Il Low-voltage Directive
2014/35/EU

Il EMC Directive
2014/30/EU

The following essential requirements of the EU Machinery Directive have been fulfilled:

1.1.2,1.1.3,1.1.5,1.2.1,1.2.4.3,1.25,1.2.6,1.3.2, 1.3.4, 1.3.8.1,
1.3.9,1.5.1,1.5.2,1.5.5,1.5.6,1.5.10,1.6.3,1.7.2,1.7.4,41.2.3,
41.3

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

Reference the LVD and the harmonized standards used below.

Reference the EMC Directive and the harmonized standards used
below.

67 UR3e

cdl ER.

?__l
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It is declared that the above products fulfil, for what is supplied, the following Directives as
detailed below:

(When this incomplete machine is integrated and becomes a complete machine, the
integrator is responsible for determining that completed machine fulfils all applicable
Directives and update the harmonized and other standards.)

(I) EN ISO 10218-1:2011 TUV Nord Certificate # 44 708 14097607,
(I) EN ISO 13849-1:2015 TUV Nord Certificate # 44 207 14097610,
_ (I) EN ISO 13732-1:2008, (1) EN ISO 13849-2:2012,
Reference the harmonized | |) N 150 13850:2015, (1) EN 1SO 14118:2018, (I) EN 60204-
St?”dards L_'Sid’_ 72 or 12018, (1) EN 60947-5-5:1997+A1:2005 +A11:2013+A2:2017
:Eee;;eod;:JnLvrg?r:cti(ve): (I1) EN 60320-1:2015+AC:2016, (Il) EN 61131-2:2007
and Article 6 of the EMG (I) EN 60529:1991+A1:2000:A2:2013, (Il) EN 61140:2016
Directive: (1) EN 61000-3-2:2019, (Ill) EN 61000-3-3:2013,
(I1) EN 61000-6-2:2019, (I1) EN 61000-6-4:2019,
(1) EN 61000-6-1:2019 UR3e & UR5e ONLY
(1) EN 61000-6-3:2007+A1: 2011 UR3e & UR5e ONLY
(1) 1ISO 9409-1:2004 [Type 50-4-M6], (1) ISO/TS 15066 as
applicable, (1) EN 60947-5-8:2020
(1) EN 60664-1:2007, (Il) EN 60664-5:2007, (I1) EN 61784-3:2010
[SIL2]
Reference to other technical = (|11) EN 60068-2-1: 2007, (I1l) EN 60068-2-2:2007, (I1l) EN 60068-
standards and specifications = 2.27:2008
used: (1) EN 60068-2-64:2008+A1:2019, (I1l) EN 61326-3-1: 2017
[Industrial locations SIL 2]
ISO 14664-1:2015 [Cleanroom Class 6 for control assembly with
enclosure and Class 5 for UR3e, UR5e UR10e and UR16e
manipulators]

The manufacturer, or his authorised 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 #DK013489.

T A
QOdense Denmark, 13 June 2022 Cidferte AdPons oo
Roberta Nelson Shea, Global Technical Compliance Officer

UR3e 68 AMEL £ A
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Universal Robots A/S

Energivej 25

DK-5260 Odense S Denmark

David Brandt

Ha==2 X 21 A, R&D

Universal Robots A/S

Energivej 25, DK-5260 Odense S

MAZBEZREFES HAINEZSE D, EIX #HEHED Eat&l A
Lt T g2tss 2&8)).J)ls=2 24 I H Ol 2f of
Z2EELIOEIEOEHH X EE E8).

UR3e, UR5e, UR10e,UR16e (e-Series). Ol Offl H Al & 215 & 0]
S A9l HEE ALE:

*© 20204 102 2 5:3-9/X 45 ZRI EatE EIXH
HE@BPETP) Y X = El Xl B E E(TP).

* 20213 58 &
ZHH.
20205000000 Of &t
Universal Robots UR3e, UR5e, UR10e & UR16e= Z= & &4 J|
HEZZE ANAE M T=00ZE2AH0E)N S HEtEHS M
HAJNAIESMH, Ol IHE XNE LIEHEH=E NEBL X

st= &+ LICH

F2:UR10e At Z S

b

| CH B 0l 2 S 12.5kgS

F2 HS0lotell XIFE S5
(ol D124 3I31I3P LH"*EIE

&S

| D1 Hl Xl & 2006/42/EC

EUJIAS AIE2 s 2

A= SFELLH:

A& Xl & 2014/35/EU

IINEMC Xl & 2014/30/EU

IV RoHS Xl & 2017/2102/EU
V WEEE x| & 2019/2193/EU.

‘5*5_' JINJPEI dEJIAHI2EHE
L j|E|.H2,S% CIOIEE &0l ASLICE)

1.1.2,1.1.3,1.1.5,1.21,1.24.3,1.26,1.3.4,1.3.8.1,1.5.1,

1.52,1.56,15.10,1.6.3,1.7.2,1.74,41.2.3,4.1.3

Z2ed Jl= S MItIIAHFE X & Annex VI Part BO| et &
HdEAssS dASLICH
Otchiol At=2= LVD & X 5t
Ot e Ol AtE = EMC K| &
RoHS X| & & =%

WEEE X & & X.

4

I
U
2 x

69 UR3e

cdl ER.
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(I) EN ISO 10218-1:2011 TUV Nord Certificate # 44 708
14097607, (I) EN 1SO 13849-1:2015 TUV Nord Certificate # 44
207 14097610

(I) EN ISO 13849-2:2012, (I) EN ISO 13850:2015, (1) EN ISO
14118:2018

(1) EN 60204-1:2018, (I) EN ISO 13732-1:2008, (I) EN 60947-5-
5:1997+A1:2005 +A11:2013+A2:2017

(I1) EN 60204-1:2006/A1:2010, (I1) EN 60320-1:2001/A1:2007
(I1) EN 60529:1991/A2:2013, (Il) EN 60947-5-5:1997/A11:2013
(Ill) EN 61000-3-2:2019, (11l) EN 61000-3-3:2013, (1Il) EN 61000-
6-1:2019

(Il EN 61000-6-2:2019, (11l) EN 61000-6-4:2019, (1Il) EN 61000-
6-3:2007+A1: 2011

(1) ISO 9409-1:2004 [ & 50-4-M6], (I) ISO/TS 15066(X & It
S 25, (1) EN 60947-5-8:2020

(I1) EN 60664-1:2007, (I1) EN 60664-5:2007, (Il) EN 61784-
3:2010 [SIL2]

(Ill) EN 60068-2-1: 2007, (IIl) EN 60068-2-2:2007, (Ill) EN
60068-2-27:2008

(Il) EN 60068-2-64:2008+A1:2019, (Ill) EN 61326-3-1: 2017 [&*
o & & SIL2]

ISO 14664-1:2015[2 21 = 221 A 6,02 2 X It L= MO 0f
M=2| Y 224 A 5 UR3e, URSe UR10e, UR16e X &t J|]

MEEM K DA gglte It J122 X Q0 bt FES22 A2 I A
ist2ed 2 dSE LI
A SE B3 AMAE(ISO9001)2 =¢0!, 21 S J| &t Bureau Veritas, 21 S A : #DK013489.
Odense Denmark, 1 May 2021 {/[i,/wr{ /é?/ém;_sé
Name: Roberta Nelson Shea
Position/ Title: Global Technical Compliance Officer
UR3e 70 AEX 23 A
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TOV 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
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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

=
ro
Ol

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)

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

Registrier-Nr. / Registered No. 44 780 14097607
Prufbericht Nr. / Test Report No. 3524 9416
Aktenzeichen / File reference 8003008239

o [J
[ et
Zertifiziefungsstelle der
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

TOV NORD CERT
GmbH

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

Essen, 2019-07-16

www.tuev-nord-cert.de technology@tuev-nord.de
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14. 218
S = RoHS
Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table For Toxic or Hazardous Substances
R1EBSFEYRATREZTEEZSTIRER
Product/Part Name Toxic and Hazardous Substances and Elements
AR ﬁﬁﬁ%%ﬁﬁmﬁ
_ Kt R ZRTEKE
% K i ZREE :
. Hexavalent . Polybrominated
Lead | Mercury | Cadmium . Polybrominated | .
(Pb) (Hg) (Cd) Chromium biphenyls (PBB) diphenyl ethers
(Cr+6) (PBDE)
UR Robots
NBEA: AXRE
UR3/URs/URI0/ | X 0 X 0 X X
UR3e / UR5e /
UR10e, UR16e
0: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit
requirement in SJ/T11363-20086.
0: ERZASAESNEE LT HFAAETH PN = SHESIT 11363-2006 A =FIEEEFRLLT -
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 REZASASNREEVEREIHNR—SEMEPRIZ 2BHSHT 11363-2006 1 ERIREEE -
(W= » REXGRERZY ERPTXHEAER#TE—FRE - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
TIHERR#ER EMEINERTRESHUEETELRRANTRRENEHANE:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
BT IEDNEE, P, e, TR, B05, 405, N3EE, #0
Refer to product manual for detailed conditions of use.
HEERABRRRETSFH.
Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.
Universal Robots &% Bl 44 B8 57 FI A FT SR8 F 2 57 &, {8 Universal Robots FAFETHEI N H
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
Poallution 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 https:/www.universal-robots.com/media/18 17553/2020-corporate-social-responsibility-report. pdf
and http:/fwww.teradyne.com/about-teradyne/corporate-social-responsibility, as the same may be amended by Teradyne or Universal Robots.
MEX EGH AN 75 UR3e
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KCC ¢t &

2016E110079

HEel 016E110079 Klaus Vestergaard
== E Y 1\ Enéraivel 25/ 9260 Odense S, Denmark
Ahgerdel Echat 7[5 « 7] 7H MG o s
() UR3e 8H(ES) 6 axis
Areerdatelds - 18-AB2EQ-01604 N
M=y Universal Robots AfS ;
ESYRN .

Energive] 25, 5260 Odense 'S, Denmark
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EFAE-5467-CA8B-0E3C

X = 3L = =
P5EANAAS AR5 25
Registration of Broadcasting and Communication Equipments
G e 417
Trade Name or Registrant

71 A A A ERA)
Equipment Name
7|2

Basic Model Number

‘ Universal Robots A/S

UR e-Series robot

UR3e

SRR

Series Model Number

F295

. 2 ‘ R-R-URK-UR3e
Registration No.

H]ix}/ﬂ]i(i%])%ﬂ' Universal Robots A/S / "l ¥} =
Manufacturer/Country of Origin

S5l
Date of Registration
7e}
Ot!!ers . |
S 1A E TAs ) Alsgxo2 A3dte e} 5-E 522 T4 gk
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

‘ 2018-10-23

2018%1(Year) 104 (Month) 232 (Day)

FYRAGAT A%
Director General of National Radio Research Agency

= gk B ) A ke A " A A F T RA 2 vasie) 45 stejok g,

A e E A D TSl A4 4+ ik
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14,01 =
g3 N8 S
el )

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.delta.dk
UR3e 78 AER YN
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[‘O

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

A PART OF

DELTA - a part of
FORCE Technology
Venlighedsvej 4
2970 Harsholm

Denmark

Tel. +4572 19 40 00

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 Fax +4572 19 40 01
that mass-produced apparatus have the same properties and quality. This attestation does not contain any www.delta.dk
statements pertaining to the requirements pursuant to other standards, directives or laws other than the VAT No. 55117314
above mentioned.

Hgrsholm, 15 August 2017

Michael Nielsen
Specialist, Product Compliance

20aoctest-uk-j
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ANSI/RIA R15.06

CAN/CSA-Z2434

IEC 61000-6-2
IEC 61000-6-4

IEC 61326-3-1

IEC 61131-2

IEC 14118

IEC 60204-1
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16. Jl= At

16. )= At &
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Speed

System Update Frequency
Force E3 M A & &

UR3e

11.1kg/24.51b

3kg/6.61Ib(4. J| Al & OB W Ol A I O] X 23)
500 mm/19.7in

EZHXN 2HEIHE, DA IE ZUES H
< +360°
PE&E=XUE 2 360°/sIIEF 2 E: E Y

180 °/s.Tool: Approx. 1™/ /Approx. 39.4 "/,

3.5N

ZX =4 +0.03 mm/+0.0011in(1.1 mils), ISO 9283 &= ==

=2t @128 mm/5.0in

AR 63 M8 X0 E

HAEE 8 A I (WxHxD) 460 mm x 449 mm x 254 mm/18.2in x 17.6in x 10 in

HEZ U AJOEE 16CIXEQC 16 CIANEON=, 202 01,20tE
20t=

SI/I0OZE 2CIXE¢e,200XE0H2,20t 20!

£ S RS

EIN0EHE == 12 V/24 V 600 mA

I&HA =2 24V 2 A'in Control Box
TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T

HRLAOIA Ethernet socket, MODBUS TCP & EtherNet/IP
Adapter, Profinet

T2 ;c:zssc;ze;r?raphical user interface on 12"

EAE =) 22X 2:60dB(A) 0| 2F 4 E E 2 A:50dB(A) O] 2F

IPEF IP54

EX=A— == EXLIISOSHASHES HAISO2HA6

g &8 300 W

&= A Approx. 150 W using a typical program

Het 8% S=2(SCCR) 200A

s of = of 17 advanced safety functions. In compliance with: EN

o ISO 13849-1, PLd, Cat.3 and EN ISO 10218-1
INES| 2 =Z0l=,PC/ASA ZctAE
UR3e 88 MEIFEHAN



16. Jl= At UNIVERSAL ROBOTS
The robot can work in an ambient temperature range
o = of 0-50 °C At high continuous joint speed, the

S
TP Cable: Teach Pendant to Control Box

2RIA0NS: 2R LV AES LA (S
&)

—

maximum ambient temperature specification is
derated.

100-240 VAC, 47-440 Hz
45m/177in

&= (PVC) 6 m/236inx 13.4 mm

H & (PVC)12m/472.4inx 13.4 mm
HiFlex(PUR) 6 m/236in x 12.1 mm
HiFlex(PUR) 12 m/472.4 in x 12.1 mm
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OlF J|s H
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17.2t8 Jls H

Universal Robots e-Al 21 = ¢t & J|5 & o™ /0 & 5 4= d, It 2 2l 3(1SO 13849-1). 1 J)|

A 2t OFE TS O PFHp 2t 2 1.8E-07(1.8x107) 2 0t & LICH PFHp 22 22 2d 22 9

st REd=s Zgot== SUO0EHJSLTH

All safety functions are individual safety functions.
Jls ot® o152 TUV NORD(Q! = A #44 207 14097610)01 2 o 0l = O & LI Ct.
M ISR EZ 3. td 2 Jls & THH Ol A HOIA178 3ot AIRL)

OLF /09 HL QIR HX C= MHE TEe 2DHO UM ISSURZE A IS
PFHpS & of & & OF31 & X @ 2@ S PFHp 242 8 0l o/ ZF S LICH
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17.1. Table 1

SF# and

Safety
Function

SF1
1,2,3,4
Emergency
Stop
(according to
ISO 13850)

Description

Pressing the Estop PB on
the pendant! or the External
Estop (if using the Estop
Safety Input) results in a
Stop Cat 1 3with power
removed from the robot
actuators and the tool 1/0.
Command! all joints to stop
and upon all joints coming to
a monitored standstill state,
power is removed.

For the integrated functional
safety rating with an external
safety-related control system
or an external emergency
stop device that is
connected to the Emergency
Stop input, add the PFH of
this safety-related input to
the PFH[ of this safety
function’s PFHp value (less
than 1.8E-07).

What happens?

Category 1 stop (IEC
60204-1)

Tolerance
and PFHp

Tol: --
PFHp: 1.8E-
07

Affects

Robot

including
robot tool

I/0
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SF# and

SE WY
Function

SF2
Safeguard
Stop4
(Protective
Stop
according to
ISO 10218-1)

Description

This safety function is
initiated by an external
protective device using
safety inputs that initiate a
Cat 2 stop3. The tool I/O are
unaffected by the safeguard
stop. Various configurations
are provided. If an enabling
device is connected, it's
possible to configure the
safeguard stop to function in
automatic mode ONLY. See
the Stop Time and Stop
Distance Safety Functions4 .
For the functional safety of
the complete integrated
safety function, add the
PFHd of the external
protective device to the

PFHd of the Safeguard Stop.

What happens?

Category 2 stop (IEC
60204-1) SS2 stop
(as described in IEC
61800-5-2)

Tolerance
and PFHp

Tol: --
PFHp: 1.8E-
07

Affects

Robot

SF3
Joint Position
Limit (soft
axis limiting)

Sets upper and lower limits
for the allowed joint
positions. Stopping time and
distance is not a considered
as the limit(s) will not be
violated. Each joint can have
its own limits. Directly limits
the set of allowed joint
positions that the joints can
move within. It is set in the
safety part of the User
Interface. It is a means of
safety-rated soft axis limiting
and space limiting,
according to ISO 10218-
1:2011,5.12.3.

Will not allow motion
to exceed any limit
settings. Speed
could be reduced so
motion will not
exceed any limit. A
protective stop will
be initiated to
prevent exceeding
any limit.

Tol: 5°
PFHp: 1.8E-
07

Joint
(each)

UR3e
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SF# and

Safety
Function

SF4
Joint Speed
Limit

Description

Sets an upper limit for the
joint speed. Each joint can
have its own limit. This
safety function has the most
influence on energy transfer
upon contact (clamping or
transient). Directly limits the
set of allowed joint speeds
which the joints are allowed
to perform. Itis setin the
safety setup part of the User
Interface. Used to limit fast
joint movements, e.g. risks
related to singularities.

What happens?

Will not allow motion
to exceed any limit
settings. Speed
could be reduced so
motion will not
exceed any limit. A
protective stop will
be initiated to
prevent exceeding
any limit.

Tolerance
and PFHp

Tol: 1.15 °/s
PFHp: 1.8E-
07

Affects

Joint
(each)

Joint Torque
Limit

Exceeding the internal joint torque limit (each joint) results in a Cat 03. This is not
accessible to the user; it is a factory setting. Itis NOT shown as an e-Series safety
function because there are no user settings and no user configurations.

93
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SF# and
SE WY Description
Function
SF5 Monitors the TCP Pose
Called (position and orientation)
various and will prevent exceeding a
names: Pose  safety plane or TCP Pose
Limit, Tool | Limit. Multiple pose limits are
Limit, possible (tool flange, elbow,
Orientation | and up to 2 configurable tool
Limit, Safety | offset points with a radius)
Planes, Orientation restricted by the
Safety deviation from the feature Z
Boundaries | direction of the tool flange
OR the TCP. This safety
function consists of two
parts. One is the safety
planes for limiting the
possible TCP positions. The
second is the TCP
orientation limit, which is
entered as an allowed
direction and a tolerance.
This provides TCP and wrist
inclusion/ exclusion zones
due to the safety planes.
SF6 Monitors the TCP and elbow
Speed Limit | speed to prevent exceeding
TCP & Elbow | a speed limit.

What happens?

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

torques could be
reduced so motion
will not exceed any
limit. A protective
stop will be initiated
to prevent exceeding
any limit. Will not
allow motion to
exceed any limit
settings.

Tolerance

and PFHp

Tol: 3°40 mm | TCP
PFHp: 1.8E- | Tool flange
07 Elbow
Tol:50 mm/s TCP
PFHp: 1.8E-

07

UR3e
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SF# and

SE WY
Function

SF7
Force Limit
(TCP)

Description

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 control their torque
output to stay within the
allowed torque range. This
means that the forces at the
TCP or elbow will stay within
the defined force limit. When
a monitored stop is initiated
by the Force Limit SF, the
robot will stop, then “back-
off” to a position where the
force limit was not
exceeded. Then it will stop
again.

SF8
Momentum
Limit

The momentum limit is very
useful for limiting transient
impacts. The Momentum
Limit affects the entire robot.

What happens?

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

torques could be
reduced so motion
will not exceed any
limit. A protective
stop will be initiated
to prevent exceeding
any limit. Will not
allow motion to
exceed any limit
settings.

Tolerance
and PFHp

Tol: 25N
PFHp: 1.
07

Affects

TCP
8E-

Tol: 3kg m/s

PFHp: 1.
07

Robot
8E-

SF9
Power Limit

This function monitors the
mechanical work (sum of
joint torques times joint
angular speeds) performed
by the robot, which also
affects the current to the
robot arm as well as the
robot speed. This safety
function dynamically limits
the current/ torque but
maintains the speed.

Dynamic limiting of
the current/torque

Tol: 10W

PFHp:1.8E-07

Robot
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SF# and

Safety
Function

SF10
UR Robot
Estop
Output

Description

When configured for a Robot
<Estop> output and there is a
robot stop, the dual outputs
are LOW. If there is no Robot
<Estop> Stop initiated, dual
outputs are high. Pulses are
not used but they are
tolerated.

These dual outputs change
state for any external Estop
that is connected to
configurable safety inputs
where this input is configured
as an Emergency Stop input.
For the integrated functional
safety rating with an external
safety-related control system,
add the PFHD of this safety-
related output to the PFHD of
the external safety-related
control system.

For the Estop Output,
validation is performed at the
external equipment, as the
UR output is an input to this
external Estop safety function
for external equipment.
NOTE: If the IMMI (Injection
Moulding Machine Interface)
is used, the UR Robot Estop
output is NOT connected to
the IMMI. There is no Estop
output signal sent sent from
the UR robot to the IMMI.This
is a feature to prevent an
unrecoverable stop condition.

What Happens

Dual outputs go low in
event of an Estop if
configurable outputs are
set

1.8E-07

Affects

External
connection
to logic
and/or
equipment

UR3e
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SF# and
SE WY Description What Happens Affects
Function
SF11 Whenever the robot is moving | If configurable outputs 1.8E-07 External
UR Robot | (motion underway), the dual are set: connection
Mqv?ng: digital outputs are LOW. - When the robot is to logic
Digital Outputs are HIGH wh'en no moving (motion and(or
Output movemer.1t. The functlor_1al underway), the equipment
szilfe.ty rating is for what is dual digital
within the UR robot. The outputs are LOW.
integrated functional safety
performance requires adding * Outputs are HIGH
this PFHd to the PFHd of the Tl e
external logic (if any) and its movement.
components.

SF12 When the robot is STOPPING (in process of stopping or | 1.8E-07 External
UR Robot | in a stand-still condition) the dual digital outputs are connection
Not HIGH. When outputs are LOW, robot is NOT in the to logic
stopping: | process or stopping and NOT in a stand-still condition. and/or

Digital The functional safety rating is for what is within the UR equipment
Output robot. The integrated functional safety performance
requires adding this PFHd to the PFHd of the external
logic (if any) and its components.
SF13 When the robot is in reduced mode (or reduced mode is | 1.8E-07
UR Robot | initiated), the dual digital outputs are LOW. See below.
Reduced | The functional safety rating is for what is within the UR
Mode: robot. The integrated functional safety performance
Digital requires adding this PFHd to the PFHd of the external
Output logic (if any) and its components.
SF14 Whenever the robot is NOT in reduced mode (or the 1.8E-07
UR Robot | reduced mode is not initiated), the dual digital outputs
Not are LOW. The functional safety rating is for what is within
Reduced | the UR robot. The integrated functional safety
Mode: performance requires adding this PFHd to the PFHd of
Digital the external logic (if any) and its components.
Output
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SF# and

Safety
Function

SF15
Stopping
Time Limit

Description

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
exceeded.

The stopping capability of the
robot in the given motion(s)
is continuously monitored to
prevent motions that would
exceed the stopping limit. If
the time needed to stop the
robot is at risk of exceeding
the time limit, the speed of
motion is reduced to ensure
the limit is not exceeded. A
protective stop will be
initiated to prevent
exceeding the limit.

The safety function performs
the same calculation of the
stopping time for the given
motion(s) and initiates a cat 0
stop if the stopping time limit
will be or is exceeded.

What happens?

Will not allow the
actual stopping
time to exceed the
limit setting.
Causes decrease
inspeedora
protective stop so
as NOT to exceed
the limit

Tolerances
and PFHp:

TOL: 50 ms
PFHp: 1.8E-07

Affects

Robot

UR3e
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SF# and

SE WY
Function

SF16
Stopping
Distance

Limit

Description

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
will not be exceeded.

The stopping capability of the
robot in the given motion(s)
is continuously monitored to
prevent motions that would
exceed the stopping limit. If
the time needed to stop the
robot is at risk of exceeding
the time limit, the speed of
motion is reduced to ensure
the limit is not exceeded. A
protective stop will be
initiated to prevent
exceeding the limit.

The safety function performs
the same calculation of the
stopping distance for the
given motion(s) and initiates
a cat 0 stop if stopping time
limit will be or is exceeded.

What happens?

Will not allow the
actual stopping
time to exceed the
limit setting.
Causes decrease
inspeedora
protective stop so
as NOT to exceed
the limit

Tolerances
and PFHp:

TOL: 40 mm
PFHp: 1.8E-07

Affects

Robot

SF17
Safe Home
Position
"monitored
position"

Safety function which
monitors a safety rated
output, such that it ensures
that the output can only be
activated when the robot is in
the configured and monitored
“safe home position”.

A stop cat 0 is initiated if the
output is activated when the
robot is not in the configured
position.

The “safe home
output” can only
be activated when
the robot is in the
configured “safe
home position”

TOL:1.7°
PFHp: 1.8E-07

External

connection

to logic
and/or

equipment
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17.2. Table 1A

Reduced
Mode
SF
parameter
settings
change

Safeguard
Reset

3 Position
Enabling
Device
INPUT

Reduced Mode can be initiated by a safety
plane/ boundary (starts when at 2cm of the
plane and reduced mode settings are achieved
within 2cm of the plane) or by use of an input to
initiate (will achieve reduced settings within
500ms).

When the external connections are Low,
Reduced Mode is initiated. Reduced Mode
means that ALL reduced mode limits are
ACTIVE.

Reduced mode is not a safety function, rather it
is a state change affecting the settings of the
following safety function limits: joint position,
joint speed, TCP pose limit, TCP speed, TCP
force, momentum, power, stopping time, and
stopping distance.

Reduced mode is a means of parameterization
of safety functions in accordance with ISO
13849-1.

All parameter values need to be verified and
validated as to whether they are appropriate for
the robot application.

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 function.

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 connected to the safety inputs, then
the robot mode will be determined by the User
Interface. If the User Interface is in:

* “run mode”, the enabling device will not
be active.

* “programming mode”, the enabling
device will be active. It is possible to use
password protection for changing the
mode by the User Interface.

Less than 1.8E-07

Less than 1.8E-07
Input to SF2

Less than 1.8E-07
Input to SF2

Robot

Robot

Robot

INE=DNR=~R= PN
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17.94& Jls X
Safety Description PFHp Affects
Function
Mode switch | When the external connections are Low, Less than 1.8E-07 | Robot

in automatic mode) is in effect. When High,
mode is programming/ teach.
Recommendation: Use with a 3-position
enabling device. When in teach/program,
initially the TCP speed will be limited to
250mm/s. The speed can manually be
increased by using the pendant user interface
“speed-slider”, but upon activation of the
enabling device, the speed limitation will reset
to 250mm/s.

INPUT Operation Mode (running/ automatic operation | Input to SF2

17.3. 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.

# 1SO 10218-1 Technique Explanation

1 Collaborative Safety-rated | Stop condition where position is
Operation 2011 | monitored held at a standstill and is
edition, clause | stop monitored as a safety function.
5.10.2 Category 2 stop is permitted to

auto reset. In the case of
resetting and restarting
operation after a safety -rated
monitored stop, see ISO 10218-
2 and ISO/TS 15066 as
resumption shall not cause
hazardous conditions.

UR e-Series

UR robots’ safeguard
stop is a safety-rated
monitored stop, See
SF2on page 1. ltis
likely, in the future, that
“safety-rated monitored
stop” will not be called a
form of collaborative
operation.

UR3e 102
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# 1SO10218-1

2 | Collaborative
Operation 2011
edition, clause
5.10.3

Technique

Hand-guiding

Explanation

This is essentially individual and
direct personal control while the
robot is in automatic mode. Hand
guiding equipment shall be
located close to the end-effector
and shall have:

* an Emergency Stop
pushbutton

* a 3-position enabling
device

* a safety-rated monitored
stop function

* asettable safety-rated
monitored speed function

UR e-Series

UR robots do not
provide hand-guiding
for collaborative
operation. Hand-guided
teach (free drive) is
provided with UR robots
but this is for
programming in manual
mode and not for
collaborative operation
in automatic mode.
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3 Collaborative

Operation 2011
edition, clause
5.10.4

Speed and
separation
monitoring
(SSM) safety
functions

SSM is the robot maintaining a
separation distance from any
operator (human). This is done
by monitoring of the distance
between the robot system and
intrusions to ensure that the
MINIMUM PROTECTIVE
DISTANCE is assured. Usually,
this is accomplished using
Sensitive Protective Equipment
(SPE), where typically a safety
laser scanner detects intrusion
(s) towards the robot system.
This SPE causes:

1. dynamic changing of the
parameters for the limiting
safety functions; or

2. a safety-rated monitored
stop condition.

Upon detection of the intrusion
exiting the protective device’s
detection zone, the robot is
permitted to:

1. resume the “higher”
normal safety function
limits in the case of 1)
above

2. resume operation in the
case of 2) above

In the case of 2) 2), restarting
operation after a safety -rated
monitored stop, see ISO 10218-
2 and ISO/TS 15066 for
requirements.

To facilitate SSM, UR
robots have the
capability of switching
between two sets of
parameters for safety
functions with
configurable limits
(normal and reduced).
See Reduced Mode on
page 4. Normal
operation can be when
no intrusion is detected.
It can also be caused by
safety planes/ safety
boundaries. Multiple
safety zones can be
readily used with UR
robots. For example,
one safety zone can be
used for “reduced
settings” and another
zone boundary is used
as a safeguard stop
input to the UR robot.
Reduced limits can also
include a reduced
setting for the stop time
and stop distance limits
- to reduce the work
area and floorspace.

UR3e
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4 | Collaborative Power and How to accomplish PFL is leftto | UR robots are power
Operation 2011 | force limiting | the robot manufacturer. The and force limiting robots
edition, clause | (PFL) by robot design and/or safety specifically designed to
5.10.5 inherent functions will limit the energy enable collaborative
design or transfer from the robot to a applications where the
control person. If any parameter limitis | robot could contact a
exceeded, a protective stop person and cause no
happens. PFL applications injury. UR robots have

require considering the ROBOT | safety functions that
APPLICATION (including the can be used to limit

end-effector and workpiece(s), motion, speed,

so that any contact will not cause | momentum, force,

injury. The study performed power and more of the

evaluated pressures to the robot. These safety

ONSET of pain, not injury. See functions are used in o

Annex A. See ISO/TR 20218-1 the robot application to ™

End-effectors. thereby lessen g
pressures and forces Ul

caused by the end- o

effector and workpiece

(s)-

A/S.
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Power Booting Robot Brake Robot
Complete Active Release Operational
@ START @ OFF

' Warning! Stand clear of the robot when starting it!

Y Active Payload i used to temporarily ovemwrite the Installation Payload.

Active Payload Installation Payload
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BACKDRIVE

@ OFF
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default*

<unnamed:= D ﬁ E ccC
New Open Save. C

Run allation | Move

1o Log
Remote TCP & Toolpath
> safety
: Remote Tool Center Point |I|
> Fieldbus ) )
Defined with respect to the robot base frame.
e [ 7 | @rwe - WIENIN |

Remote TCP

& Toolpath Position
Set position using the wizard:
X 0.00 mm
v 0.00| mm “n oz
z 0.00 mm
Remote TCP
Orlentation
Copy values from a feature:
RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad

o Power off

24.14.2. Remote TCP 0| =& &§ Al

RTCP_MoveP

2l Bt MoveP 2t OF & JF X 2 RTCP_MoveP= £ 2 20| Remote TCPE J| &2 & 0lsdl= 8
£C YIS EE HOSHCF25.2.TCP 74 HOIX215LHEE2 E#XoAA2.

2ot 0SS OtEIHAI 2 RTCP & 0l =2 RTCP_MovePOll FJ16t0 2 0lss € = U
Ct.252.TCP 24 HO[X215UHEES X0t A 2.

=g}
a FosSdzUEENHNEE G EU RS =AML BE2 U It
off

=
S AL, I sSE= 2 S EZ2 2

2414 3. F A TCP ROl £ QI E

QOO LA ER} DHEINXNZ RTCPRAOIEZCEE E0| 2EES EEA FE SUEEME
ot dEez M =AU ettt I e NS e ded 2z 2 A2
E MOINA SRot=s 0IU. 8 HANS0 XSS I M0l M2 ES XS
Ol HE=S ZZ A0 RFEHANLG. 2R S HE /AXZ S2H 22 0lSotes A2 =2
RTCP Al 0| £ QI E £ E| & 8t Lt
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24. 2208 8

RY i
Run | Pragn
> R 1 ¥ Robot Program
) Templates 2 @ ¥ RTCP_MoveP
3 = RTCPWaypoint 1
W URCaps =

Toolpath
Move

Remote TCP
Move

23S XKBRERTZ

o Power off

RTCP /0l 21 E WAl

SExEz8 8ol RTCP_MoveP = =

1
2. RTCP_MoveP = S0 M &3S =2
3. 0l &
4 (0]

Ct. X & & X
H

24144 A TCPEZ&E =

Remote TCP & Toolpath URCap2 ZE £ S XS NS M4

-/

H == 2 AT

Ol S AT ALOIE REEHAN & & == UL,
11

=
2 8= =2 RTCP_MovePOl A I 0l

EBES ANSGH 2
SE2JUEREe
BT

&7

225

g % gl e LoD

A
= T —
T8 Raed ZAILAH

<unnamed:>*
default*

B e

Variables

Remote TCP Waypoint

RTCPWaypoint_1

@ Use shared blend radius

Move here

@ Use shared parameters

O Tool speed

Tool acceleration

O Blend with radius 250 mm,

25 |mm 200 |mmys”

~+ Waypoint
+ CircleMove k
=+ Toolpath

Simulation .

HAMEXZEE=XDE MESIH =2R= Eote 2422 Xl

C]l_:1
SolotedH =M M3 BEAME FED

AlZb = S(01: 01 S, JICHR )= RTCP_MoveP = =9l 519 =S 2 Al

ot =& 2 RTCP_MoveP == 0l =Jt& ™
ot Ct.

tez =&

Ol
ro
=
H
i
HT
wl
lil4
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208 AMEL £ A



R
240208 ¢ UNIVERSAL ROBOTS

Remote TCP Toolpath 7 &

1. Remote TCP & Toolpath URCap & HIO| X0l A B TCPEZ Z 01| = & &0t |3

S ZE AME L.
2. N&E 8 XNEs HEL.

ro

=9 3

0x
FO
b
N
i
FO
Q'E
[m]

Remote TCP Toolpath 0l S 0l = Ct S 1t &
* Toolpath I+ &
* A TCP
- 22 TCPPCS

Toolpath= € 2| kA

G, A5 CE (018 £5) YL 0
J

1. 23S CADEZ S HEGtAU IFH2C

2. 230 D& 23 A EH(PCS)E & &L

3. 5 SES I 22 PCSE ZEEZZ MY

4. SZ T SHS ANSH0IE0 ol &2t LXIGt= Xl & elstTt
5. S22 & &XIt .ncG-code It 2 2 LH 2 HL}.

o
8
Q.
(0]
]
oY
HU
L1
¥
o
>
IZI
HTJ
Y
b
Ko
=

c}lﬂﬂﬁ:ﬁdb‘ ”@ ﬁ E c c
- - Save.

default’

Q _ Graphics Variables

Remote TCP Toolpath

=
> G 1 ¥ Robot Program

) Templates 2 @ ¥ RTCP_MoveP

' URCaps = 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 |mm
=+ Toolpath

1 Atoolpath file must be selected

23S XKBRERTZ

O Normal Speed (T ——) 100% Sir‘m,ﬂati[-rw.

AET 23 A 209
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1. EZZ2 LS USBAE S RE[JAELN ZESIL.EZ 2 IH Y 9
OF &

2. EIXI HEHEW USBAE = & & 8tL}.

3. GICIOIA &%= ‘—EE,URCaps% ca

Jon

A K= .nc(d

Remote TCP & Toolpath, Remote TCP -

24.14.5. 2 2 TCP

£33 2 0|2 < & Remote TCP +

1. CAMEZ S X BN A0 ZLUAEUNMN S NHAE 2FeHT.

0x

2. T2|E2H0lBEE AME20tH Ol 22 522 &=L

3. Remote TCP2| < X| & &4

4. X OIHAME AFESHH L= gtS =L

5. Remote TCPOil & 20otJ| ?Icil Fot=e fFS ZE2E LS HMAN =2RS ZHEU

6. SCE R XAUMAONEZLEUNM E NHME FASHCH LY ZE LS2RFZ HH
A Z2AHKX = 2 e0l ook 8 LCt.

7. Ol SHONAMN 2&e A0 L6 UNMZ Sdl EE2S HHeHC

8. Zd o STUNAM 22 =ASHH Remote TCP XM E E&XFStt. EZ 2t AT = S0t
Aol 28 TXIt KA

b
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U
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> General

e e T A ERE
Remote TCP
& Toolpath Position
X 0.00 mm
Y 0.00 mm
z 0.00 mm

Normal

2+ KM

stalation

<unnamed:>*
default*

B e

o Log

Remote TCP & Toolpath

Instructions

Remote TCP Part Coordinate System
Defined with respect to the robot tool frame.

Toolpath

Orlentation
RX 0.0000  rad

RY 0.0000 rad

RZ 0.0000  rad

@Tﬂ.m._‘ lefining origin, +X axis

OTw.\.\l-'H.M:\H reference points on part's surface

and +Y direction of PCS

Next € cancel

Simulation .

PCSE R2Z HUHN &3 = JULHH 0| L HS AAESSHCE.
1. Z2|EC0EE AME0IH d2llies RFES =22 =0
2. X =ElE0tHAH Remote TCPE 8IS} HEEHdES =0/HH €I 22 Remote
TCPE 2 Al &85t 0l El& WA S 2= 6tHCE.
3. Remote TCPE ®Idl 22 X5t 2 S0 M PCS2 A&, Y2 XF,22 YS &2
==l

XAl gL0l Xts 2 2 A& LICH

1. EE ZCHNAM3MN E=49 EXHS HEHEHTE.
2. CADICAMAZE O A AEistHXIEO PCSE JI=CZ XY, ZEEE JIE2EHT
3. T2E20IBEE AIE6tH Al EEs ez &l
4. E2XEB 2 EIZ 0t ™ Remote TCPE M E8ISHILH &2 =0/ H EII2 & Remote
TCPE 2 A= &H3IH Ol E|& W= 2=t}
5, A B XA MEE L&
Remote TCPE ?Idll 222 XJol BEE A BHMW EFXES 8= 0
7. GEHFXZE0 CHoll 52 6 &= H E Bt =SHCY.
Jiel PCS & & &l J|
EE( =2 LA E0 N L= DS ANEYIRL R EEHNE =2 EE AX
L IAN GetEZE2 052 ZHoIES IIHPCSE E4FE 4= AL PCSAX & XA E
ZANE A= AR HAH HZ2EH X HLSE OFS 5= A
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1.

N o g s

PCS? Xl & NHANE 2Xotes AR EANME EZEU. UNESHS R S S 24
oz HEtoll OF 8.

=
st0l &k}

SCADOTUN AR HAN &S HEE X HL-E JtH PCSZ Bt E L. variable
rtecp_pes_12 0l UR&t 0= B

RTCPE&d =2 L EE &St

J
PCS & & & E ([}t 2 0l = 0l Al variable_rtcp_pcs_12 & & &t}

RTCPE&Z & =& M0l variable_rtcp_pcs_1=2 U0 ESII| /I &Y £ = AQEE
L EE &Y.

HMEUH A= Remote TCPEEZ = =0 M JHE PCSE AtEot= 2 &0l Cioll £ & 8t Lf.

Remote TCPE&Z & L& 45|
29 QH s B

WD

o

Run rogra

> R 1 ¥ Robot Program
) Templates 2 ¢ ¥ Toolpath_MoveP

d
New Ope -
Q - Graphics Variables

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> - <plane feature> - Move to First Point

Move
O Use feed rate

@ Use shared tool speed

OToo\ speed 250 |mm

~+ Toolpath @ Use shared tool acceleration

o Tool acceleration 200 |mmy/s”

! Atoolpath file must be selected.

O Normal Sp C— 1 00% Sir'mﬂath:-rw.
T2 08 S0l A A
A TCPOls= &&ol

TCPE M=ot S& H
c A

o
2
a
P
ol

=
=
=

>~
62
o
oY
0
M
r
JA
[0
HU

RTCPToolpath = &= & & &
& 4 & RTCPWaypoint = & £ 4 H| &t Ct.

CSU2H=UAN SE 2 0L Y ol & Remote TCP PCSE & &1 &t [}.
=

RTCPToolpath = =0l T+ E 2t = M S0t B SH I EH =2 & &tit.

[
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alil

Z0| GAE 22 TCPOl B25H=X 0I5 X HY NBCR 0| S

—

Ct.
ANZd0olE ZEHAN ZZ20SBHESE NS2Z HAEGH &= &l e,

5

24147. 2t TCPE&E 2 0l =

Remote TCP Toolpath 0| & & 1t R AtSHAH & BF TCP Toolpath 0l S 0l = Ct & 0l 2 R &t Ct.
* Toolpath I} &
¢ dUHTCP
* PCSZ Ao Zg o &

~
- oA

®©

E ASGH)| MU DEH XAE RXHO20|S6tE
8 & MoveJE FItot €&
2= QAUCH. 24.11.1. 0| = H| O] X|

H1 10 mn o
Ju KoY R
no px HU

—-HU
R
= 1>

Toolpath It 2 24 L It H LD

al

=

Ol = Toolpath + & (CAD/CAM 2= ZE 20 E At E0t 0 EZ = & ok J| 10l X209 & X)
Toolpath )t H 2 J|(Gcode EZ =2 E S22/ AT E 2 JFH 20| H Ol X209 & X&) = AtGtLY.

o8k TCP 2 4

© 252.TCP 22 & W0l XI21529] X & off 2} L 8t TCPE 2 A & C}.
s SN LOYZEQ BE THOA LXK = LEOIX &0
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¥

cll
1,

ol

—

Jm

z PCS 74
cl

EdA FINEE=ES

N237UHES X0 AL,

SR HOAEIEZ 2SS D3t

ZY Qo EAS HMHoteiH SH S TCPOUX OIS HEHES S0/HH LEIHE2R
Remote TCPE 2 AlE & &Gt Ol EI& & S &= sl

Remote TCPE ?Iof EX= £ 1ot F3 0 A PCSS &, 22 XF,2d Y= 2=

& =&t

Eld &= 0tXI 12 PCSSl ?I Xl 2 AHAIE =2l 8tCh.

Toolpath = E 2 4

o 0o b~ w

S|
jo:j
==
=

T2 el AN ASHD URCapsE 2L,

TCPE HEGtD SH HE LHJEIHESE, SIS, EF UHANE.EEZ-FF
BOZ NSRS MS S S0 S3Z2 L0 HE 25 =22 NME THet
OFot=Xl IR E HEHGHX &2 =C

Toolpath = & £ &2l 62| X +ToolpathE + £ Ct.

CEU2HRUANEZZ2 WS Y PCS(Ed EF)E A EHEHL.
Toolpath = =0l CH E gt= HEotAH S & Wet0l e E X & stlh.
A&

HEMANBLZ 0SS =2 S0 322 X HM
StCt.

ANE0lE LEHAM EZZ2IHES NS5 486t 240l SHE X &8

SEZZELACHI M0l LE RUE FAHOZ 0|SotESE XQUE 2T AL
2 £ E MovelE FIIGIH EZ 2 AHE OO 2 &0 =26t
CES g+ A024111.01= HOIX164 LHES B Xt AL
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25. 2 x| &

25.1. € Bt
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X M 2R &

[l

clA3

il
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10
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25.2. TCP 2 &

S HH ZAE(TCPE 2R E2 ZAEOIL.
CZT HHEOSH MO =KL

OI8Ol MEE AO0IZNEZ SOINEE ZZ2JHYH 2R E TCPE A0 EQE AU M
e X NMZ 0lsetth. A 0lsS 220 Yot TCPIt A E 2 2 0l S 8L

K
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TCP

val i | (RF
| mome | | B
oied A2
/0 M3 X 0.0/ mm -
= Y 0.0/ mm paEr] / .
i 0.0/ mm
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AlZE r
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[+ 2 EHol0 LRSI 0IE2Z2 M2 TCPES S LIH.ME2 TCPE S ELI2
FOHAAMSEE = ASLIT

+ (212 8510i TCPY Ol EE Ht&B LI

IS ot &S TCPE M LICH OHXI 2 TCP= MIHE == A SLILH

.24 TCP:=

HAEO20|SE [} 222 814 24 TCPE AR50 TCPRIAMS 2 X 5L
0/ U2(24111. 01 HOIN164BE)E= B8 HHS AR50 BB 2 QUCH &4
TCPO S =2 24T &40 Al23HE CH(24.5. D2H = 8 T 0 X 158 & %)

Jl=¢t TCP

<unnamed=*

default

TCP 22| E|Y
TCP _
Vi E | @m P
1 Ho|== ¥e Zole 3
ohes o G2 2SOl 2 Y312 TCPE oIS EUCH
: 0.0
‘ 0.0 7=
£ /0
< 0.0 -
- 2 molE 8y
Alzk
o 5 EOIE 4y
scee Ay :
- 4 molE 43
Zdojof Eafy 0.0000]
Azzcaoe 0.0000 # =
> ot RZ 0.0000
> v [ EERN < S

1. Ed= 8&Ut

2. 2R AY IAUMNM DEE ZQAES HEHGHL.

3. A MIN ZEUAMTCPE OlSot) EES SN oY /IXNE HEoHI 2ok
ot QLEZXE S ?X st S AtE stit.
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4. BB HES MBGH0 RIS HES NEs TCPH MBICH HAS SHEH X S5
20 PRI B2 YO BCH DX HCHR HE ) ILEDMEHDP‘%*&AOE
4 5 Ch

M 2IXls M2 TCPE ZHGH= Ol 26 X0 Ul BT 9IXIS ALE5HS H A0l 2HHE X

OISt O =IIR ARE 2 UCHL 2% HA FolE0 2H2 A TCPH T30 Th2 b

Sof =AY, L RHA WOIA EDE AN Y

<unnamed=*

default

4 P o= I = =iy .. a,
oIy = HIE| HOIE -
2 4 e A €12

TCP _
1 mol=S z Wl m @ o1F ST MYEA g
OF2El A2 E\%‘fg ME5tT S2 M3 S2/0| 72 UHEO S 3517 510] ZOIES A S
Lct
170 47 0.0
5 s
= 1/0
— z 0.0
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Alzt .
1“‘1 IH
sERRBE 5
. i3
oo Sy T 0.0000 v
Agz=capoe 0.0000 F=a 1
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= [ EERN < P 2
> sy
p-1=EN
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<unnamed:>
default*

= I b - e B
e [Z] Bvrayes  ~[[R|[+ ][ =

1 Hol2E
HojzE v g 43
o2&l
az 0.000] k
1/0 47 - oy
SAZY
£ 1/0 p
=l cx 0.00| mm ] *

ke cy 0.00] mm |" :
Al cz 0.00/ mm i

Hepe wa

= 1 ZHo|2E e d¥ste 2E YA o= EI
A0 SR oy (1 )

SAS=C0IS M Had 2 ofe2is A

> sa ! 0.000000 |  0.000000 |  0.000000 ¥ v
. 0.000000 |  0.000000 |  0.000000
z 0.000000 |  0.000000 |  0.000000 . .
© coc 'L 37 3217 371 HYE 014 WS T

o 0 O H%Eﬂmg.

25.31. HOI2&5 =JH 0I& B3I, =& & M A
2
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SR Y0l BEe HOI= E
N2 S0l #F N2E
S olf OF &t Ct.

Mo I
0

SIHCS QLERNH JA=HEON =R S O2E A= ANttt HALEXTHE M s 2=
E’é,(180°), —.(90°), B0 )z NEESU.EEHE=S g2 2= &FeU
SEOHBUH VAeHES =R S 0I2E = 2Addot0 &M 0280l XE=J] ?ol ALES st
Ck.

21

SHE EXN dES MESELG. E2 0SNG SN ELEX s JEotD =d 2

Ck.

OF
™

™
o
LIS o
oo Q2 22
DI[o] digital_in[0] ~ Do[0] digital_out[0] ~
DIL] digital_in[1] % DO[1] digital_out[1] Prog-Running

£ /0 DIf2] digital_in[2] Start-Prog Do[2] digital_out[2]

DI[3] digital_in[3] Stop-Prog Do[3] digital_out[3]

Dlf4] digital_in[4] Do[4] digital_out[4]

Al DI[5] digital_in[5] DOIS] digital_out[S]

DI[&] digital_in[6] DO[6] digital_out[6]

DI[7] digital_in[7] DO[7] digital_out[7]

A/S.

/0 23

Tito] teol in[0] Toro] tool_out[0]

ZiH|0|o] Ecf T[] tool_in[1] v TO[L] tool_eut[1] A
Aq2ca0|8 HEfEHO:  dighal out[1]
> o olg shp7l o s
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Scan QR code

Help

The following information is sent when scanning the QR code.
Software version: 5130

Robot type: URS5e

Language: Int'l English

Serialnumber: 20175599999

It is also possible to access the online help with this direct link:
https:/iwww. universal-robots . com/help
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