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3 UR 2ESAFTEE=Z AL A F 2009/127/EC o] A & W= A] 2] A 8] oF gt T}
2006/42/EC annex II 1.B. o 3= YA A2 H5 Bl A A &3]t}

i)

by

2006/95/EC — A" 4A ¥ (LVD)

2004/108/EC — =714 944 (EMC)

2011/65/EU — -8 &2 A}-8-7] & (RoHS)

2012/19/EU — 5 7 7] 2 ¥ #}#] & (WEEE)
K2 BejH A A H ol o 54 g A Aol b E = o gl ot
CE wt3 =919 CE wfa ZA A H o Fsted F 2 A7 LA o 71 Eof o) g B =
7 7ol ATt

2ERAYEZHSREZIINBYRE BF C2 (2) 3280
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71717+ 4 &S el =7 -$ Universal Robots A 2FE A E =024 F 41 o off Sk AF 3 72
A ENEeSddustd B St A g

F9:

ARFA 0 2 Fo] UGB QA BT EL27HEEAE S s5t=A
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AAAE (rad) AAAZ (ms)

A 0 (W] o] ) 0.98 750
#4 1 (SHOULDER) 0.35 240
#4 2 (ELBOW) 0.38 280

Lo g A7+ A 2] 4 1 IEC 60204-1 7] %, AHH 34 5 = go] 1 72
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B.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-
1:2010

Manufacturer: Person in the Community Authorized to Compile the
Technical File:
Universal Robots A/S David Brandt
Energivej 25 Technology Officer, R&D
DK-5260 Odense S Denmark Universal Robots A/S

Energivej 25, DK-5260 Odense S
Description and Identification of the Partially-Completed Machine(s):

Product and Function: Industrial robot (multi-axis manipulator with Control
Box and Teach Pendant). Function is determined by
the completed

machine (with end-effector and intended use).

Model: UR3, UR5, UR10 with CB3 control box (UR3/CB3,
UR5/CB3, UR10/CB3)

Serial Number: Starting 20183000000 and higher — Effective 1 January
2018

Incorporation: Universal Robots (UR3, UR5, and UR10) shall only be

put into service upon being integrated into a final com-
plete machine
(robot system, cell or application), which conforms with

the provisions of the Machinery Directive and other ap-

plicable Directives.

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

Below:

I Machinery Directive 2006/42/EC — The following essential requirements have been fulfilled: 1.1.2,

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

IT Low-voltage Directive 2014/35/EU — Reference the LVD and the harmonized standards used below.

IIT EMC Directive 2014/30/EU — Reference the EMC Directive and the harmonized standards used
below.

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

V WEEE Directive 2012/19/EU — Reference th WEEE Directive 2012/19/EU

WA 3.13 I-55 UR10/CB3
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UNIVERSAL ROBOTSB.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

Reference to Harmonized Standards Used:

(I) EN ISO 10218-1:2011 as ap-
plicable
(I) EN ISO 12100:2010

(I) EN ISO 13732-1:2008

(I) EN ISO 13849-1:2008 &
2015%*

*Note: From the 2008 to the
2015

(I) EN ISO 13849-2:2012
(I) EN ISO 13850:2015

(I) EN 1037:1995+A1:2008
(II) EN 60204-1:2006/ A1:2010

(I) EN ISO 13850:2015

(I) EN 60664-1:2007

(II) EN 60947-5-5:1997/
A11:2013

(II) EN 61000-6-2:2005
(IIDEN  61000-6-4:2007/
A1:2011

(IINEN 61131-2:2007

editions, there are no changes (II) EN 60320-1:2001/ A1:2007 | (II) EN  61140:2002/
A1:2006
relevant to our robots TUV Nord | (II) EN 60529:1991/ A2:2013
Certificate 4478014097602
Reference to Other Technical Standards and Specifications Used:
(I11) IEC 60068-2-27:2008 (I1) IEC 61784-3:2010
[STL2]

(I) ISO/TS 15066 as applicable
(I11) IEC 60068-2-1:2007

(III) TEC 60068-2-2:2007

(I11) IEC 60068-2-64:2008
(I) IEC 60664-5:2007

(III) TEC 61326-3-1:2008

ISO 14664-1:2015 Class 5
for

control assembly with en-
closure

and Class 5 for UR3, UR5
and UR10 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 #DK008850.

Az © 20092020 FUMAZE A/S. READ HF.

Qdense Denmark, 27 September 2018 ( _a_f’_; ,;/ ‘/ L e
Name: Roberta Nelson Shea

Pasition/ Title Global Technical Compliance Officer
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UNIVERSAL ROBOTS

B2 CE/EU HAAA (429 H)

A Z=AF: ARUEANAM 7 & 3D 3 Fd st =53] 7t 2
FUHAEZE A/S David Brandt
Energivej 25 Has=ZX] 234, R&D
DK-5260 Odense S Denmark FUHEZE A/S
Energivej 25, DK-5260 Odense S
FEFEORA 7 A d L2
AFL 75 AHEER (AEZHYLHAADE I =t5247])
7] 52t E 71 Al of) & 5
g@%(@z]&i%%&%@)
2y UR3, UR5, UR10 ¢ CB3 #H E & & 2~ (UR3/CB3,
UR5/CB3, UR10/CB3)
AHMS: 20183000000 ol A1 2= 2ol — 2018 A 19 1
% A Q) bﬂ—;;._
=3 FUHAZE (UR3, UR5 ¥ UR10) =354 714
(ZEA 20, AmEEo) F2)7 ol 4) o 53 2o e
LR RN EEEPEEE D
e Eraloba.

CEEENRE B EL RS

I Machinery Directive 2006/42/EC — o132+ A5 =49 1.1.2) 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, 4.1.2.3 T & 7] 2 ¥ 4] 7} Machinery Directive

9] Annex VII ¢] Part B of| w2} 24 =] o2 A A =] Q) o}
IT Low-voltage Directive 2014/35/EU — o}#j ol Al-&-H LVD R %3} 2 &S 3%k}
IIT EMC Directive 2014/30/EU — EMC Directive R o}z o] A} &8 3 %%73}—{5&‘:}-
IV RoHS Directive 2011/65/EU — RoHS Directive 2011/65/EU
V WEEE Directive 2012/19/EU — WEEE Directive 2012/19/E

a nN'
}L’
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UNIVERSAL ROBOTS

B.2 CE/EU #1419 (92w e))

AHgE S EE A

(I) A& 5= EN ISO 10218-
1:2011
(I) EN ISO 12100:2010

(I) EN ISO 13732-1:2008

(I) EN ISO 13849-2:2012

(I) EN ISO 13850:2015

(I) EN 1037:1995+A1:2008

(I) EN 60664-1:2007

(II) EN 60947-5-5:1997/
A11:2013
(II) EN 61000-6-2:2005

(I) EN ISO 13849-1:2008 & | (II) EN 60204-1:2006/ A1:2010 | (IIHEN  61000-6-4:2007/

2015* A1:2011

* ZF3L: 2008 F-E] 2015 74A] (I) EN ISO 13850:2015 (I EN 61131-2:2007

i, A A EQS (IT) EN 60320-1:2001/ A1:2007 | (II) EN  61140:2002/
A1:2006

$-2 252%™ TUV Nord (IT) EN 60529:1991/ A2:2013

015 4] 4478014097602

AHEET s R 4

(IIT) TEC 60068-2-27:2008 (I) IEC  61784-3:2010

[SIL2]

(I) ISO/TS 15066 2 & 7}&32 | (III) IEC 60068-2-64:2008 ISO 14664-1:2015 Class 5
;H}\P

(I1I) IEC 60068-2-1:2007 (IT) IEC 60664-5:2007 AF2 ALY EA A
£

(ITT) IEC 60068-2-2:2007

(IIT) IEC 61326-3-1:2008

9 Class 5 & -&: UR3, URb
2 UR10 %3]

A A EE S
Yo AR
Qg opaiet.
AAZARZA 28 (ISO
3l

Bureau Veritas ¢] %

HEI/MS7IE )2 AN =LA
sz EA AN S AAHIRE

é

%

o

ﬂl

9001) el th gkl 571 2
2154 #DK008850.

Odense Denmark, 27 September 2018

ry.

f, ¢ /
7 & ML

!

f /
£
= —t AV A
L .r,g_lﬂ /‘ oA

Name:
Position/ Title

Roberta Nelson Shea
Global Technical Compliance Officer
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B.3 et ="l UNIVERSAL ROBOTS

ZERTIFIKAT
CERTIFICATE

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

Universal Robots A/S
Energivej 25

DK-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 256 ,\
DK-5260 Odense S TUV NORD
Denmark oo e

Beschreibung des Produktes: Universal Robots Safety System URSafety 3.1 | ‘

(Details s. Anlage 1) for UR10, UR5 and UR3 robots | ewso13sasa

Description of product: PLd

(Details see Annex 1)

Gepriift nach: EN ISO 13849-1:2008, PL d

Tested in accordance with:

Registrier-Nr. / Registration No. 44 207 14097602 Glltigkeit / Validity
Prufbericht Nr. / Test Report No. 3515 4327 von / from 2015-06-02
Aklenzeichen / File reference 8000443298 bis / until  2020-06-01

Zettifizierufigsstgffe ddf TUV NORD CERT GmbH Essen, 2015-06-02

TUV NORD CERT GmbH LangemarckstralRe 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 overieaf
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UNIVERSAL ROBOTS

B.4 TUV Rheinland

B.4 TUV Rheinland

Certificate

Certificate no.

T 72190266 01

TUVRheinland

License Holder:

Universal Robots A/S

Energivej 25
5260 Odense S

Manufacturing Plant:

Universal Robots A/S

Energivej 25
5260 Odense S

Denmark Denmark

Test report no.: USA-RB 31875333 002 Client Reference: Roberta Nelson Shea

Tested to: EN ISO 10218-1:2011

Certified Product: Robot Manipulator and Controller License Fee - Units

Model Designation: UR3, UR5, UR10 7
Rated Voltage: AC 100-200V, 47-63Hz or
AC 200-240V, 47-63Hz

Rated Current: 15A or 8A
Protection Class: I

Special Remarks: Solely assessed per standard listed above.
The robot is only a component in a final robot application,
collaborative or non-collaborative. The final application
must comply with EN ISO 10218-2 accordingly.

Replaces Certificate T7218250.

Appendix: 1, 1-5

Date of Issue
(day/mo/yr)
01/02/2019

Licensed Test mark:

A

5 ®
TUVRheinland

=

EN ISO 10218-1

www.luv.com
\ 1D 0007000000

TUV Rheinland of North America, Inc., 12 Commerce Road, Newtown, CT 06470, Tel (203) 426-0888 Fax (203) 426-4009
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B.5 5= RoHS UNIVERSAL ROBOTS

B.5 <= RoHS

Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances

R ABHFYEATESHESETREDT

;mgu;“ Toxic and Hazardous Substances and Elements B H MW T E
74t SRR
21 xR &= Hexavalent | If ﬂ:ﬂi 4| Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) | Chromium |, . diphenyl ethers
(Cr+6) fh“*'e““‘ ':PBB]1 (PBDE)
UR Robots
UR3 / URS | URT0
URHLEE A
URIURSUR10 X 0 X 0 X X

0 Indicates that this towe or hazardous subsiance contained in all of the homogenecus matenalg for this part is below the Imit requirement in
SAT11363-2006.
O EFEARASNEEESFMAREN R P BRENT N300 ENEREERLT -

¥ Indicates that this toxic or hazardous subsiance contained in a1 least one of the homogensous maierials used for this part is above the Imit
requirement m S0T11363-2006.

rErEEETERENEE SR E— iR R REEST 113630 e EREE
(RUTEHS  BERERAN LEFTCNEFFEETE— 588 )
lteme below are wear-out teme and therefore can have uceful Ives lece than emironmental uee penod:
FHHEEAHR EMENERSRTIEE T MERHE!
Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffensr, Inerfaces
WEE T, e, SRR, NiH, 2, miE s, BN
Riefer i preduct manual for detailed conditions of use.
FEFRERBRE=SF
Unrversal Robots encourages that all Electronic Information Products be recycled but does nat assume responsility or kabikly.
Univesgal Robots IEEN BB 5 RIRI ST AL T HE™ 8, {8 Universal Rebots TREAMER LS
To the maximum extent permited by kaw, Customer shall be solely responsible for complying with, and shall otherwise assume all liabiliies that may be
imposed in connection with, any legal reguirements adopted by any governmental authordy related to the Management Mathods for Controling Pollution
by Electronic Information Products (Ministry of Information Industry Order £39) of the Peoples Republic of China othersise encouraging the recycle and
uze of electronic mformation products. Customer shall defend, mdemnafy and hold Unversal Robots harmless from any damage, claim or liability relating

thereto. Al the ime Customer desires 1o dispose of the Products, Customer shall refier 1o and comply with the specific wasie management instructions
and options cet forth at hpwaw teradyne comiabout-teradynelcorporate-social-responsibilty, as the same may be amendad by Teradyna or Univerzal
Rebots.
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UNIVERSAL ROBOTS B.6 KCC r+

B.6 KCC orA

S

A= ATE0] MOASHAM

AP ED ) FVSESS 1
Ll Universal Robots A/gi & S EEl# S

2016E110079

Klaus Vestergaard

Energivej 25, 5260 Odense S, Denmark

At etE el St & 714 «217Y

M

A7 =
Al(14) UR10 s&8(52) 6 axis
P SIS Y _
rEetE&elHS 16-AB2EQ-00924
H=EAF : oy

Universal Robots A/S
et N

Energivej 25, 5260 Odense’S; Denmark

AEHM LS Ect
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B.7KC 55 UNIVERSAL ROBOTS

48H6-1 E94-3375-0507

FEEANAAS AFH LS
Registration of Broadcasting and Communication Equipments

45 m: 4

Universal Robots A/S
Trade Mame or Regisien! .

AAARAAEID)  pqgnmeg Aoe v Fas A

Eguipment Mame

71l

B Mok Nurrber

UR10

gy

Senies Moddd Number

=52u &
ey MSIP-REM-URK-URI1(
Registration No.

2{]_%2]—!1-“ ﬁ;{ﬁ;%]%?]— Universal Robots ASS / dlo}=
Manufctwren/Country of Origin

E5a49
Date of Registration

2016-09-07

71e}
Others
2 71 &AA = (Aspyd) Alsgx22 Al3%e) wfe} 555 91&& 59 vk
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio

Waves Act,
201841 Month) 10%](Day)
TRARAd T4
Director General of National Radio Research Agency
NS R A e " A IR A g pabebel §Fsholol ghich,
gluba) Thel s 24 o S5e] i 4 Qi
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Climatic and mechanical assessment

UNIVERSAL ROBOTS B8 #7344 %
AN DAZF
] A PART OF

Client

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Force Technology project no.
117-32120

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:

UR10 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
IEC 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

fpdr B

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

UR10/CB3
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B.9 EMC A g1& UNIVERSAL ROBOTS

R4

B.9 EMC Alg@<l=

f)

We help ideas meet the real world

Attestation of Conformity

EMC assessment - Certificate no. 1549

DELTA has been designated as Notified Body by the notified authority National Telecom Administration part
of the Energy Agency in Denmark to carry out tasks referred to in Annex Ill of the European Council EMC
Directive. The attestation of conformity is in accordance with the essential requirements set out in Annex I.

DELTA client
Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Product identification (type(s), serial no(s).)
UR robot generation 3, G3, including CB3/AE for models UR3, UR5 and UR10

Manufacturer
Universal Robots A/S

Technical report(s)

DELTA Project T207371, EMC Test of UR5 and UR10 - DANAK-19/13884, dated 26 March 2014
DELTA Project T209172, EMC Test of UR3 - DANAK-19/14667, dated 05 November 2014

UR EMC Test Specification G3 rev 3, dated 30 October 2014

EMC Assessment Sheet 1351

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN/(IEC) 61326-3-1:2008, Industrial locations, SIL 2 applications
EN/(IEC) 61000-6-2:2005

EN/(IEC) 61000-6-4:2007+A1 Venlighedsvej 4
2970 Harsholm

DELTA

Denmark

The product identified above has been assessed and complies with the specified standards/normative docu- Tel. +45 72 19 40 00
ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer
that mass-produced apparatus have the same EMC quality. The attestation does not contain any statements Fax +4572 19 40 01
pertaining to the EMC protection requirements pursuant to other laws and/or directives other than the above www.delta.dk

mentioned if any. VAT No. 12275110

Hersholm, 08 August 2016

/"/4’!/ of. Pufien

Knud A. Baltsen
Senior Consultant

20aocass-uk-j
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UNIVERSAL ROBOTS

B.10 FHEANYF

CERTIFICAT
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CERTIFICATE o

*

ZERTIFIKAT

O]_Z_
1 O

CERTIFICATE

Industrie Service

TUV SUD Industrie Service GmbH hereby confirms UNIVERSAL
ROBOTS A/S situated at Energivej 25, 5260 Odense S; Danemark, that

the product

Roboter, Model: UR10 / Typ INDUSTRIAL

the cleanroom compatibility of the equipment for the ISO Class 5

according 1ISO 14644-1.

The certificate is limited to the particulate cleanliness. The product was

tested according to VDI 2083 Part 9.1 in August 2016.

The implementation of the testing and certification is carried out by TUV

SUD Industrie Service GmbH.

Certificate Nr.: 2589737-03
Report-Nr.: 203195-3
Valid till: August 2018

Dipl.-Ing. (FH) Walter Ritz

Berlin, 25. August 2016

TUV SUD Industrie Service GmbH
Wittestrafle 30, Haus L, 13509 Berlin

UR10/CB3
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CERTIFICAT
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CERTIFICATE o

*

ZERTIFIKAT

CERTIFICATE

Industrie Service

TUOV SUD Industrie Service GmbH hereby confirms UNIVERSAL
ROBOTS A/S situated at Energivej 25, 5260 Odense S; Danemark, that

the product

Controller forUR3 & UR 5 & UR 10

the cleanroom compatibility of the equipment for the ISO Class 6

according ISO 14644-1.

The certificate is limited to the particulate cleanliness. The product was

tested according to VDI 2083 Part 9.1 in August 2016.

The implementation of the testing and certification is carried out by TUV

SUD Industrie Service GmbH.

Certificate Nr.: 2589737-04
Report-Nr.: 203195
Valid till: August 2018

Dipl.-Ing. (FH) Walter Ritz

Berlin, 25. August 2016

TUV SUD Industrie Service GmbH
WittestraRe 30, Haus L, 13509 Berlin
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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
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ISO 13849-1:2006 [PLd]

ISO 13849-1:2015 [PLd]

ISO 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
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ISO 13850:2006 [ A 7l 2.2 1]

ISO 13850:2015 [4 x| 78] 22] 1]

EN ISO 13850:2008 (E) [ 2 7} 8] 322] 1 - 2006/42/EC]
EN ISO 13850:2015 [ %] 7} 6] 32 1 - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design
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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
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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
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ISO/TS 15066:2016

Robots and robotic devices — Safety requirements for industrial robots — Collaborative operation
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ANSI/RIA R15.06-2012
Industrial Robots and Robot Systems — Safety Requirements
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Industrial Robots and Robot Systems — General Safety Requirements
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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 [2004/108/EC]

Electromagnetic compatibility (EMC)
Part 6-2: Generic standards - Immunity for industrial environments

Part 6-4: Generic standards - Emission standard for industrial environments
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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
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IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004,/108/EC]

Programmable controllers

Part 2: Equipment requirements and tests
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ISO 14118:2000 (E)
EN 1037/A1:2008 [2006,/42/EC]

Safety of machinery — Prevention of unexpected start-up
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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 mechan-

ical latching function
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IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)
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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
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ISO 9409-1:2004 [Type 50-4-M6]
Manipulating industrial robots — Mechanical interfaces
Part 1: Plates
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ISO 13732-1:2006
EN ISO 13732-1:2008 [2006,/42/EC]

Ergonomics of the thermal environment — Methods for the assessment of human responses to contact

with surfaces
Part 1: Hot surfaces
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IEC 61140/A1:2004
EN 61140,/A1:2006 [2006/95/EC]

Protection against electric shock — Common aspects for installation and equipment
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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
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part 2-1: Tests - Test A: 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
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IEC 61784-3:2010
EN 61784-3:2010 [SIL 2]

Industrial communication networks — Profiles
Part 3: Functional safety fieldbuses — General rules and profile definitions
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IEC 60204-1/A1:2008
EN 60204-1/A1:2009 [2006/42/EC]

Safety of machinery — Electrical equipment of machines

Part 1: General requirements
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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
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Electrical Interface between Injection Molding Machine and Handling Device / Robot
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28.9kg / 63.71b

10kg / 221b

1300mm / 51.21in

+ REZXAE AL 360°

Ho] 2H&E 2 E: Hu 120°/s.

DR EZAE: FH) 180°/s.

E: o 1m/s / 9F 39.4in/s,

£ 0.1mm / % 0.0039in (4 mils) per ISO 9283

@190 mm / 7.5in

6 | H=EAE

462mm X 418 mm X 268 mm / 18.2in X 16.5in x 10.6in
16 gA19Ql, 16 tyxdotx, 2 opd 2%, 2 o} FE 0k
2 YA Eel, 2 gAops, 2 o g2 a4l

AEZuF2010] 24V 2A

TCP/IP 1000 Mbit: IEEE 802.3u, 100BASE-T Ethernet &7,
modbus TCP & EtherNet /TP o] 5] &, Profinet
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72 dB(A)

1P54

25 ISO FHX2=5

AEZY2: SO F92=6

3
15 7§ ¢ 2 F<StA 7] 5. &A1 EN ISO 13849-1:2008, PLd
2 EN ISO 10218-1:2011, clause 5.10.5

U Zu)F, PP Z82¥
EREFHAEHAAMZFEF U 0-50°C

100-240 VAC, 50-60 Hz
ZERAAEET Aol A o] & (6m / 236in)

HX 23 dAAEZH Ao oA o] & (4.5m / 177in)
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Table 1: Safety Function (SF) Descriptions NOTE: all safety functions are individual safety functions

TUV NORD Safety - What is
e Internal? . Description
Certified SF Function controlled?

Pressing Estop on the Teach Pendant! or the External Estop (if using the Estop Safety Input
configured for Estop) results in both a Cat 0 & a Cat 1 stop according to IEC 60204-1 (NFPATS) 3,
These are SFO and SF1, respectively.
Emergency | ® 5F0: 524ms timer setting in each safety controller’'s microprocessor. At the end of the 524ms,
SFO Stop Cat 0 stop? (IEC 60204-1) is initiated by each microprocessor.

12354 * 5F1: Command! all joints and power to stop. This is a Cat 1 stop3 per IEC 60204-1.
There are | » The stopping times? of the SFO and SF1 Estop safety functions differ.

Internal Robot Arm
two * 5FO has a functional safety rating of PLd Cat3 which stops power immediately with a worst-
Emergency case scenario stopping time of 1250ms, even if all joint menitoring failed at the same time and
Stop safety the robot is at maximum speed after 524ms.
functions » 5F1 has a safety rating of PLd Cat2 (see page 6) with a maximum stop time of 300ms for UR3
5F1 and 400ms for URS/URL0. See the User Manual for more information. The stop time can be

reduced by the application’s safety limit (5F3, 4, &, 7, 8, 9) settings and the stop times provided
in the User Manual.

Safeguard |This safety function is initiated by an external protective device using safety inputs which initiates|

Logic and Stop a Cat 2 stop? per IEC 60204-1. For the safety rating of the completely integroted safety function,
SF2 outputs | (Protective | add the PFHd of the external protective device to the PFHd of 5F2. If o PLd Cat3 stop is needed for] Robot Arm
INTERNAL Stop) protective devices, connect the protective device and configure the input as if it were an externa,

Estop input (See 5F0).

loint
Exceeding the Joint Position limit results in a Cat 0 stop3 (IEC 60204-1). Each joint can have its own

Position

L. limit. Limits the set of allowed Joint Positions that the joints can move to. It is set directly in the| ;
SF3 Internal Limit . . Joint (each)
safety setup part of the Ul where you can enter volues. It is @ means of safety-rated soft axis

(softaxis | =~ - o )
o limiting and space limiting, according to 150 10218-1:2011, 5.12.3.
limiting)
Joint Speed | Exceeding a Joint Speed limit results in a Cat 0 stop® per IEC 60204-1. Each joint can have its own ;
SF4 Internal Limit lirmit Joint (each)
imi imit.

! Communications between the Teach Pendant, controller, & the robot arm (between joints) are SIL 2, according to IEC 61784-
3. Any failure will be detected within 16ms. See NOTES
2 Estop validation: The Estop button is evaluated within the Teach Pendant, then communicated® to the safety controller by SIL2.
To validate the Teach Pendant Estop functions, press the Estop button and verify an Estop results. See Estop Output for information
about Estop I/0.
3 Stop Categories according to IEC 60204-1 (NFPAT9)
® Category 0 and 1 result in the removal of drive power, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop (decel-
erate, then power removal). Estop is either Cat 0 or Cat 1. As an exception, Estop can result in a Cat 2 stop.
® Category 2 is a stop where drive power is NOT removed. Category 2 stop specifications are defined in IEC 60204-1, while 551
and 552 are defined IEC 61800-5-2.
4 Emergency Stop response time: Selecting Estop results in having both PLd Cat 2 and PLd Cat 3 Estops. It is an integration decision
whether the PLd Cat2 or PLd Cat3 response time is used for calculating the stopping distance. Typically, the protective stop stopping
time is intended for protective purposes.
3 Stop Categories according to IEC 60204-1 (NFPAY9)
® Category 0 and 1 The drive power is removed, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop (decelerate,
then power removal). Estop must be either Cat 0 or Cat 1.
® Category 2 The drive power is NOT removed. Category 2 stop specifications are defined in IEC 60204-1, while 551 and $52
are defined IEC 61800-5-2.
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TUV NORD safety e What is
. Internal? . Description
Certified SF Function controlled?
Limits the set of allowed Joint Speeds. It is in the Teach Pendant’s safety setup where you can enter|
values.
1t can be used to limit fast joint mavements, for instance to limit risks related to singularities.
Joint Torgue| Exceeding the joint torgue limit results in a Cat 0 stop {per IEC 60204-1). This is not accessible to .
5F5 Internal . i R o . Joint {each)
Limit the user as it is a foctory setting, part of the force limiting safety function.
Moniters the TCP position and orientation. Any viclation of a safety plane or TCP Poze Limit results)
TCP P ina Cat 0 stop3 (IEC 60204-1). This safefy function consists of two parts: (1) The safety planes which)
ose
SF6 Internal Limit limit the possible TCP positions by providing TCP inclusion/exclusion zones, and (2} The TCP TCP
orientation limit, which has an allOWed direction and a tolerance. When a limit (plane or TCP
pose) is violoted, o Cat O stop is initiated.
TCP Speed ) o .
SF7 Internal Limit Exceeding the TCP speed limit results in a Cat 0 stop® (IEC 60204-1). TCP
imi
SE8 Int I TCP Force |Exceeding the TCP force limit results in a Cat 0 stop® {IEC 60204-1). Limits the external clamping| TP
nterna
Limit force exerted by the robot. See also Joint Torgue Limit (SF5).
Momentum | Exceeding the Momentum Limit results in a Cat O stop? (IEC 60204-1). The Momentum Limit is)
SF9 Internal . o ] ) i Robot Arm
Limit useful for limiting tronsient impacts ond affects the entire robot arm.
Exceeding the Power Limit results in a Cat O step® (IEC 60204-1). This function monitors the)
. ..|mechanical work {sum of joint torgues times joint angular speeds) performed by the robot. This
SF10 Internal | Power Limit ) ) . . Robot Arm
gffects the current to, and the speed of, the robot arm. This function dynamically limits the
current/torgue but maintain the speed.
When configured for Estop output and there is an Estop condition (see SF1), the dual outputs are|
Internal as External
R UR Robot |LOW. If there is no Estop condition, dual outputs are HIGH. Pulses are not used but are tolerated. R
a function connection to
SF11 ith dual Estop For the integrated functional safety rating with an external Estop device, add the PFHd of the UR| logic &/
wi ua ogic &for
Output | Estop function (5F0 or 5F1) to the PFHd of the external logic (if any) and its compaonents (e.g. Estop! g.
outputs equipment
pushbutton).§
Internal as | UR Robot |Whenever the robot is moving, the dual Digital Outputs are LOW. Outputs are HIGH when the External
SF12 a function Moving: |robot is not moving. The functional safety rating is for inside the robot. The integrated functional| connection to
with dual Digital |sofety performance requires adding this PFHd to the PFHd of the external logic (if any) and its) logic &for
outputs Output |components. eguipment
UR Robot |Whenever the robot is STOPPING (i.e., in the process of stopping or in a stand-still cond