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UNIVERSAL ROBOTS 43 L7HE
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Safety Safety
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A1) B A BEER Universal Robots T o HE 5| RE S B3 AHBE AU (BT AW RIEAEARE &
RBHIE 2 5] o AH &R BT RS ANt B PR F SR & P A SRR, AR R i 5k
HEREER S HBZMESM ARG TMEAENERL - AEEREFERIAEEREBER
REB TR L 2 RS LR - ZENEEAE 2RFHPEAI T, Universal Robots £+ 7% 5 I
BB s el A A5 B R ORER o ol W AR R R SR I B M A RE P AR - RS EES
##RF%, Universal Robots A& H LS [EERME(THRFEIRR, EIEEAERY A FER K S H Al
A E B A T BRI o

RSB, Universal Robots AN Btk S BRI MBS B4 A4 FE 9 2k s
i 4 B B P -

IRt

H

B SRR T 0 T v A A2 T P AR TURT R AU
. RHEERARE, "PEEEE ARGEHF sk o BNER
RpfEAe, HEEREAER, B R0 SR, DLk
REBEFIE, TATEERFEINEE

9.2

T EERE
Universal Robots Z{ 7] JANETHE /& 2 a0 ] SEVERNPEGE 36 Rl L PR B8 250 I RER . AUR AT
iB%N ° Universal Robots J1sKHECRAFt A AR EREMEA /] 5204, (EARE H A iR a8 iR

FEE&AE-

RS

IR 5.6
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A (5 1EEEREFZ LEASHE]

ES=%

f AT DA B F 3 08 38 1Y % 4 RS A oK 5 Lk I D M BELBE - 3% 4
Bo2.1 f113.2  AIRMEAEAEERIRE, QT AEHREREX
W, FERIGATT & FTBRR(E -

RGN0 (EEE) ~ BAER 1 (JBER) MRAET 2 (BIER ) SR BLAY B B Al i (5 1k BRBEAT 5 11
il

ER: EREAREIENEN, EREERE AR -

HIRAET 0 POHIEUER KPR ENEST, B e B o
TESTRAER 1 AIRRES 2 POHIBURRE T, REE R EE BEEE, RIeEEh-r AT, e Es Al
TR BN L

@@ extension 100% @@ extension 100%
0.08{|*® extension 66% y ] 0.10||®® extension 66%

’ —® extension 33% / I e—® extension 33%
0.06 0.08 /
/ 0.06
0.04 /
/ 0.04 <
0.02
0.02

c/ '%‘*/

0.00 § 0.00 L
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

(a) BRARE N 33% MfF HBEEE (DUKBENL)  (b) JACHMAEA 66% K IEBERE (KAL)

@@ extension 100%

@—@ extension 66%
e—e extension 33% /
0.10

0.05 Aé/‘
./ /
speed 33% speed 66% speed 100%

(c) BAA AT L BERE (LUK R BEAL)
B A1 BRSO = L PRAE (ZEEE)

/ll
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0.10

0.08

0.06

@@ extension 100%
®—® extension 66%
&—e extension 33%

0.04

0.02

speed 33% speed 66%

speed 100%

(a) RAH A 33% (O ERFRH (LIFD A ELAL)

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

0 ;
speed 33%

speed 66%

speed‘ 100%

(b) BRAARLEH 66% HYfE LR (LIFb R BAL)

0.14¢
0.12}
0.10}

0.08

0.06}
0.04}
0.021

0.00f

®—® extension 100%
®—® extension 66%
®—® extension 33%

speed 33%

speed 66%

speed‘ 100%

(c) BAAE AT LR (LR R BN
Pl A2: BAER O {5 1ERFR (TRJEE)

0.08

0.06

0.04

0.02}

0.00

®—® extension 100%

@@ extension 66%
®—® extension 33%

s M

speed 33%

speed 66%

speed 100%

(a) RAHERE R 33% Ui LEERE (LUK BAL)

0.10¢

0.08

0.06}

0.04}

0.02}

0.00}

|| @@ extension 33%

®—@ extension 100%
@@ extension 66%

,_4:

speed 33% speed 66%

speed 100%

(b) RARBEREER 66% H{= LIERE (LUK BAL)

®—® extension 100%
@—® extension 66%

®—@ extension 33%

._4'/’*

speed 33%

speed 66%

speed 100%

(c) ABRATME LR (LKA EAL)
A3: Bf 1 = 1RiEEE (R

UR16e
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0.12/{e—e extension 100%
®—® extension 66%
0.10f| e extension 33%

@—@ extension 100%
®—@ extension 66%
0.15}| e extension 33%

0.10 /

0.00

0.00

speed 33% speed 66%

(a) AH LA 33% HIIF 1L

speed‘ 100% speed 33% speed 66% speedl 100%

RpfE (DARb A B Ar) (b) ERAAELEER) 66% HIfF LR (AR RBAr)

0.20 ®—® extension 100%

—® extension 66% /—o
®—e extension 33%

0.15 "/

speed 33% speed 66% speed 100%

(c) ARBR AT LR (LUF A AL
B A4 BEET 115 1SR (JBER)

0.040||®—e payload 100%

@—@ payload 66% D
0.035}| e—e payload 33%// ]
0.030l 0.10 /

@@ payload 100%

0.12}| o—o payload 66%
e—@ payload 33% /./

0.025 &

f 0.08 /
0.020} /\'
0.015/ .
0010 e 0.04 r/’_.

speed 33%  speed 66%  speed 100% O e 33%  speed 66%  speed 100%
(a) FrE & #EmE LR (DUKRENL) (b) FrE & FAE (R (IR B BEAL)

A.5: BHET 2 (F 1L REREARE R (AT

IR 5.6
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B ERAFIR

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

Serial Number: Starting 20195000000 and higher — Effective 17 August
2019

Incorporation: Universal Robots UR3e, URSe, URT0e 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 ap-
plicable Directives.

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

| Machinery Directive 2006/42/EC — The following essential requirements have been fulfilled: 1.1.2,
1.1.3,1.1.51.2.1,1.2.43,1.2.6,1.3.4,1.3.8.1,1.5.1,1.5.2,1.5.6, 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 VIl of the Machinery Directive.

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

Il EMC Directive 2014/30/EU — Reference the EMC Directive and the harmonized standards used be-
low.

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

hZAR 5.6 I-55 UR16e
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UNIVERSAL ROBOTSB.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

Reference the harmonized standards used, referred to in Article 7(2) of the MD &
LV Directives and Article 6 of the EMC Directive

(1) EN ISO 10218-1:2011 (1) EN ISO 13850:2015 (I EN 60947-5-
5:1997/A11:2013

TUV Nord Cert. 4470814097607 | (I) EN 1037:1995+A1:2008 (111) EN 61000-6-2:2005

() EN I1SO 13732-1:2008 (1) EN 60204-1:2006/A1:2010 (1 EN 61000-6-
4:2007/A1:2011

() EN ISO 13849-1:2015 () EN 60320-1:2001/A1:2007 (1) EN 61131-2:2007

TUV Nord Cert. 4420714097610 | (II) EN 60529:1991/A2:2013 (1) EN 61140:2002/A1:2006

(DEN ISO 13849-2:2012
Reference to other technical standards and specifications used:

KT © 2009-2019 Universal Robots A/S ° £ & Fia HEF]

(1) 1ISO/TS 15066 as applicable | (Ill) IEC 60068-2-64:2008 (I1) [EC 61784-3:2010 (SIL2)

(1) IEC 60068-2-1:2007 (1) IEC 60664-1:2007 ISO 14664-1:2015 (Clean-
room Class 6

(1) IEC 60068-2-2:2007 (I1) IEC 60664-5:2007 for control assembly with en-
closure

(111) IEC 60068-2-27:2008 (1) IEC 61326-3-1:2008 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 #DK008850.

Odense Denmark, 17 August 2019 ( iz / ER~ +——

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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B.2 CE/EU )2 ([R4#I:E) UNIVERSAL ROBOTS

B.2 CE/EU N EIZHH ([R4EIEE)

B trg s E D anicIN=F
Universal Robots A/S David Brandt
Energivej 25 BiliE &, R&D
DK-5260 Odense S Denmark Universal Robots A/S
Energivej 25, DK-5260 Odense S

P B AR AR A B B

JE fh A I e TEMES A (RS ZCESR N SR IETR) - )
AE FH B
(B R PITER TR E) -
RI5%. UR3e ~ UR5e ~ UR16e (e &%)
EYilL 2 20185000000 LK L E—7A 2018 4 5 H 28 HA4%%
R : Universal Robots UR3e ~ UR5e ~ UR10 #ll UR16e R A&
TEER RN A B AR

(W AR~ BorsUE R, B eI
L F 95 S AR E R T REBAGEA -

FRICEEIA DL B 2E i M DD REAT & 40 M AR FE <

| #HI5< 2006/42/EC —ii /& LA FHEAZER: 1.1.2-113-1.15-121~1243-126~134"
1.381-151-152-156-1510~1.6.3~1.7.2~1.7.4~ 4123 L& CHREHEWHIESH
Bk VI8 B &R0 G T AH BRI SCHE -
Il {XEEIES 2014/35/EU-—35 25 1~ 305 | Y LVD At S ie -
Il EMC 5% 2014/30/EU —:52% 3L 5| - EMC $5-4 Fl 1% 3 £ o
IV RoHS #§% 2011/65/EU —7527% RoHS 5% 2011/65/EU
V WEEE $§< 2012/19/EU —3%£% WEEE $§4 2012/19/EU

S

{1} Tl

i i 4
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UNIVERSAL ROBOTS

B.2 CE/EU ~E)EHH ([RH4EIRE)

E2E 5| AR % MD&
LV ¥8458 7(2) %LU EMC F8 4158 6 1%

() EN I1SO 10218-1:2011 () EN ISO 13850:2015

TUV Nord Cert.4470814097607
(I) EN 1SO 13732-1:2008

(I) EN 1037:1995+A1:2008
(I1) EN 60204-1:2006/A1:2010

(I) EN 1SO 13849-1:2015
TUV Nord Cert.4420714097610
(EN 1SO 13849-2:2012

(II) EN 60320-1:2001/A1:2007
(1) EN 60529:1991/A2:2013

(I EN 60947-5-
5:1997/A11:2013

(111) EN 61000-6-2:2005

(1 EN 61000-6-
4:2007/A1:2011

(1) EN 61131-2:2007

(I1) EN 61140:2002/A1:2006

278 5| I H AR BT BRI A 4

(1) 1ISO/TS 15066 (#l5E A )
() IEC 60068-2-1:2007

(Il IEC 60068-2-64:2008
(I) IEC 60664-1:2007

(Ill) IEC 60068-2-2:2007
(Ill) IEC 60068-2-27:2008

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

(I) IEC 61784-3:2010 (SIL2)
ISO 14664-1:2015 (H:EE%
6

FR S R

L K §t ¥ UR3e ~ UR5e ~
UR10e Fi

UR16e =251 5 %)

AR ER ARG EER R T EREN S E K

) H AR A B Rl B AR Y

THEEE R -

SEEAVE BB R (IS0 9001) B &M, ABEHHER
Bureau Veritas, Pas4i5% #DK008850 °

/

Odense Denmark, 17 August 2019 iz S 7 YR fs—

Name: Roberta Nelson Shea

Position/ Title

Universal Robots A/S, Energive] 25, DK-5260 Odense S, Denmark
CVR-nr. 29 13 80 60

Phone +45 8993 8989
Fax +45 3879 8989

Global Technical Compliance Officer

info@universal-robots.com
www universal-robots com
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B3 RRRMBE UNIVERSAL ROBOTS

B.3 ZT2ZR#ES

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

Fertigungsstéatte Universal Robots A/S
Manufacturing plant Energivej 25
5260 Odense S
Denmark
Beschreibung des Produktes  Industrial robot UR16e, UR10e, URSe and UR3e LLod @

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

TOV NORD CERT
GmbH

Geprift nach EN 1SO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607 Glltigkeit / Validity
Prifbericht Nr. / Test Report No. 3524 9416 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. [J
A laud
Zertlfiziefungsstelle der Essen, 2019-07-16

TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrale 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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KR E © 2009-2019 Universal Robots A/S ° {£ & Fia HEF]



KT © 2009-2019 Universal Robots A/S ° £ & Fia HEF]

R

UNIVERSAL ROBOTS

B.3 ZERMREE

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)

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

Tested in accordance with:

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

A
Zertifizierdngsstelle der TUV NORD CERT GmbH
Certification body of TUV NORD CERT GmbH
45141 Essen

TUV NORD CERT GmbH Langemarckstrale 20

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 1SO 13849-1
PLd" /
/
“~ //
Giiltigkeit / Validity
von / from 2019-07-16
bis / until 2024-07-15
Essen, 2019-07-16
www.tuev-nord-cert.de technology@tuev-nord.de

UR16e
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B.4 7l RoHS UNIVERSAL ROBOTS

B.4 [ RoHS

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

R ABAFYEATESHESETAET

FI m’:. - :“"' H:;"" - Toxic and Hazardous Substances and Elements A OEITE
7idit SRR
£MBFE
0 i g Hexavalent AT Polybrominated

Lead (Pb) | Mercury (Hg) | Cadmium (Cd) | Chromium | diphenyl ethers
(Cr+6) 'h“*'e“”"':PBBH (PBDE)

UR Rebots
URITURS [ UR10

R X 0 X 0 X X

URIURSURTD

{0 Indicaies that this touc or hazardous subsiance contained in all of the homogeneous maiesials for this part is below the imit requinzment in
SHT11363-2006.
CEFEASTEHENAEEEAMEREAH A REENT NB-NNNENERERLT «

¥ Indicates that this toxic or hazardous subsiance contained in a1 least one of the homogensous maierials used for this part is above the Bmit
requirement n S0T11363-2006.
CEREEREENAE I EEESE—SEAE TR EDST 1IN EHERER -

(EVEEHS BEXERAN LEFT VR RESTE—$HREHR - )

Items below are wear-out tems and therefore can have uceful lves lece than emironmental voe perod:

FHHERMKER BEMEs ERSE o EET R EERRE

Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffensr, Inerfaces

WEE, T, e, SRR NiH, 20, maE s, BN

Refer 1o preduct manual for detailed conditions of use.

FEERHRBERE=SFH

Unrversal Robots encourages that all Electronic Information Products be recycled bt does nat assume responsibility or kabikly.

Univesgal Robots BEE BB i = R A A8 T8~ 8, {8 Universal Rebos TREAMER LS
T the maximum extent permitied by law, Customer shall be solely responsible for complying with, and shall atherwise assume all liabilties that may be
imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for Controling Pellution
by Electronic Information Products (Ministry of Information lndustry Order £39) of the Peoples Republic of China otherwise 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
thersta. At the time Custamer desires to disposs of the Products, Customer shall refer 1o and comply with the specific waste management instructions
and optons set forth at hiipwaw teradyne comiabout-teradynelcorporate-social-responsbility, as the same may be amendad by Teradyne ce Univerzal
Febats.

hZAR 5.6 I-61 UR16e
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UNIVERSAL ROBOTS B.5 KCC &2

B.5 KCC %%
[ =] e
A= oHrEol M EHM
cH 1 =
MRS Universal Robots A/S/ M= FH=EE 59166110079
”-.dl.i ----- E --------------------------------------------------- ;- -------—--.------D- .............................................
agel MBASSHEE . g5eiq0079  HEMEF yiaug vestergaard
SRX] Energivej25, 5260 Odense S Denmark
II'E-E*E?J%EHQ j|;"‘" " j|__r1§ ﬂﬂ%i%
HA|(HF4) UR16e sg(s=) 6 axis
Agert felds 19-AB2EQ-01080
=X Universal Robots A/S
Eny PN

Energivej25, 5260 Odense S Denmark

FAQdoMM B, HISEM1E X &2 ¥ Al# 3 ®61=H3eol w2}
AHEeotE gtol A NZEHAE wrEshct

20194 108 182

| dud SH2AtRl oM B BT O| AR %@%%?
B2 Al obM A BEF 0| ALE Rl
oRigIRS
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B.6 IRIFAIFAFEE

UNIVERSAL ROBOTS

B.6 IRIEHIGAEE

Climatic and mechanical assessment

1 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 5 robot arms
UR10 robot arms:

See reports for details.

UR 3 control boxes with attached Teach Pendants.
URS control boxes with attached Teach Pendants.

UR10 control boxes with attached Teach Pendants.

Force Technology report(s)

DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

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

grms, 3x 1¥2h

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 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g%Hz, 50 — 100 Hz: -12 dB/octave, 1,66

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

Date

Hgrsholm, 25 August 2017

Assessor

fpderr F—

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

IR 5.6

1-63

UR16e

KR E © 2009-2019 Universal Robots A/S ° {£ & Fia HEF]



KT © 2009-2019 Universal Robots A/S ° £ & Fia HEF]

UNIVERSAL ROBOTS

B.7 EMC ;Al5#3

£A3

(=)
32

=
=

B.7 EMC jHli{:xE

Attestation of Conformity no. 119-29304-A1

FORCE Technology has performed compliance testing on electrical products since 1967. FORCE Technology is an accredited test house
according to EN17025 and participates in international standardization with organizations such as 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 FORCE Technology.

FORCE

Attestation holder

Universal Robots A/S
Energivej 25

5260 Odense S
DENMARK

Product identification

UR16e — 6-axis robot arm

Manufacturer

Universal Robots A/S

Technical documentation

FORCE Technology test report 119-24864-1, dated 03 June 2019.

Standards/Normative documents

IEC 61000-6-1:2016
IEC 61000-6-2:2016
IEC 61000-6-3:2006 + AMD1:2010
IEC 61000-6-4:2018
IEC 61326-3-1:2017

directives or laws other than the above mentioned

EMC Directive 2014/30/EU, Article 6
EN 61000-6-1:2007

EN 61000-6-2:2005

EN 61000-6-3:2007 + A1:2011

EN 61000-6-4:2007 + A1:2011

EN 61326-3-1:2017

The product identified above has been assessed and complies with the specified standards/normative documents. 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,

Signature

Knud A.
Baltsen

Digitally signed by
Knud A. Baltsen
Date: 2019.07.04
20:59:02 +02'00'

Signed by: Knud A. Baltsen, Senior Specialist, Product Compliance

FORCE Technology
Agro Food Park 13
8200 Aarhus Il
Tel.+4543 25 14 00
Fax

FORCE Technology Norway AS
Nye Vak3s vei 32

1395 Hvalstad, Norway

+47 64 00 3500

+47 64 00 3501
info@forcetechnology.no

FORCE Technology Sweden AB
Tallmétargatan 7

72134 Véasterds, Sweden

+46 (0)21-490 3000

+46 (0)21-490 3001
info@forcetechnology.se

FORCE Technology

Park Allé 345

2605 Brendby, Denmark
+45 43 25 00 00
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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

FAEMEAFM AR ARSI - Z2mRiEs, JTREM & LU TR -

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

IRIZELARER B, e hl R sGt el d tEAEE (PLD) -

ISO 13850:2006 [1 1E{=14]

ISO 13850:2015 [1 5(=14]

EN ISO 13850:2008 (E) [1 ¥5{=14 - 2006/42/EC]
EN ISO 13850:2015 [1 3&{51% - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design
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1ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

Safety of machinery — General principles for design — Risk assessment and risk reduction

UR tas AR I ARHE 10 J7 B8 AT 5744 -

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

(aif

BERRYE N R AR, T2 I A iy ABGE R © 58 &0 (IS0 10218-2) HIZ M A ikas N & AR
i BuNgy SN IELRES I il

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems — Safety Requirements

AIE A 10 FIE IS0 10218-1 5 1S0 102182 A4 7E — (B H 1 - H3F & R BEam A B 0
K, BN -

ETER, RZIEREMERYSE —ER4 (IS0 10218-2) 2 Mikess N R &AL, A&7 Universal Robots °

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

IEHEMNE AR 1SO 121 1S0 102181 (A E30) B -2 FRaE—{E3CHEF - CSA it FEtlas A RGLH
FRYHEAEK o Ho A L ER ] BT 2 ias N B AR IR

ABIEE, ZUEEERYE TE S (IS0 10218-2) S ke ARSI . A2 [ Universal Robots

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

B LR YE R E T R R M B T A ZR o MG E AR AT IR UR #as \E LR TIERY, HA
FT B ARRRA -

IEC 61326-3-1:2008
EN 61326-3-1:2008

Electrical equipment for measurement, control and laboratory use - EMC requirements
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Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform safety-
related functions (functional safety) - General industrial applications

TEIERMERLE T % 2T EET7 T EMC HT #8110 16 70 225K o JREAE e R o AT DL DR BT 58 A Al 55 148 i
IEC 61000 F¥#EH A EHT EMC #RETERFIFVIEIL N, UR K& NIV L 2ThiEth et &1k -

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

Programmable controllers
Part 2: Equipment requirements and tests

FRYE 1/0 FIBERE % 220 24V 1/0 PIRIBIAFER BOR AR, DURERELH fth PLC ARAREST AT SEilET -

1ISO 14118:2000 (E)
EN 1037/A1:2008 [2006/42/EC]

Safety of machinery — Prevention of unexpected start-up

T8 P IEARYE AR F AR o e TR RE T ol S IR AR i 1 A ) R P B R B LA R B A R B v < S B
JEFE BRI SR A -

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 mechani-
cal latching function

B RUE R B SRR L 2 B IR & IR R K -

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

SERAEE T SNROTEDI KSR - UR B3 ) RIS LA 1P (BT, A2 Db s
N £

N

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

PRSI NARIT & LIRS E
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ISO 9409-1:2004 [Type 50-4-M6]
Manipulating industrial robots — Mechanical interfaces
Part 1: Plates

UR 1 a N Btkas AR & IUIRHERY 50-4-M6 JHZY - 1a \ T H FIERIBRB IR EE S, DIRECR EMESE
Ae -

ISO 13732-1:2006
EN 1SO 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

UR tas NRIRCH RS T H R L ORAF IR AR HE AR R A9 A RZ AR -

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

Protection against electric shock — Common aspects for installation and equipment

UR thas \IRIRILIRYE S, DIBGIEABER o WOJEARIRAE MHIE I 2 48 M h AR e B AT IREE TR RO e

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

UR tas N RIS LRI o 11 A2 1k 120847 5B -

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

Industrial communication networks — Profiles
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Part 3: Functional safety fieldbuses — General rules and profile definitions

TERIRERIE T HE % 2R NE AR ZR -

IEC 60204-1/A1:2008
EN 60204-1/A1:2009 [2006/42/EC]

Safety of machinery — Electrical equipment of machines

Part 1: General requirements

B FH AR AR A — AR A

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

2mm

UR t%as A B R BRI AR Rt
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33.1kg / 72.91b

S e 900 mm / 35.4in

EE JEEEFN S ERRARN : &K 120°/so
FRrEEMEART : &K 180°/s
TR : R#& 1m/s /| KK 39.41n/s,

JIFEEREERE 55N

hito)] @190 mm / 7.5in

EHIFARYT (% x & x ®) 460mm x 449mm x 254mm / 18.2in x 17.6in x 10in

TH1/0 &g 2 [B&AIEA |, 2 EEIELY | 2 EEEREA

1/0 EiR EIFERR) 24V 2A

GE TCP/IP 1000 Mbit : IEEE 802.3ab, 1000BASE-T Z A#8E&
#0O. MODBUS TCP & ZAX#BE&/IP i@ECES. Profinet

e
R

Robot Arm: Less than 65dB(A) Control Box: Less than
50dB(A)

KRHEFTE © 2009-2019 Universal Robots A/S ° {58 i & HEF] o

BEEER HWEFEE 1SO 5 $8
FHIFE : ISO 6 %8

3% E{THAREARROFE 350 W

ZES] i85 , PP 2B}

FiR 100-240 VAC, 47-440 Hz
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UR e-Series Safety Functions and Safety /O 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/0, the resulting safety function including the extemal device or equipment is defermined by the overall architecture and
the sum of all PFHdSs, including the UR robot safety function PFHd.

NOTE: All safety functions are individual safety functions.
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.

Safety - What is
SF # .- |Description What happens? |Tolerance] PFHd
Function P PP affected?
Pressing the Estop PB on the pendant’ o the Extemal Estop
1234 (if using the Estop Safety Input) results in a Cat 1 stop® with
257 |power removed from the robot actuators and the toal /0.
1 EMETGeNnCY |commandemon sookman not ssinea. 2 jeints to stop and upon all Category 1 stop 1.30E-07 _Rob'_)t
StD_P jjoints coming to @ monitored standstill state, power is removed. | (IEC 60204-1) - . m”rg;"%o
(fscg""g;‘go‘;’ See Stop Time & Stop Distance Safety Funcions<. robot
ONLY USE FOR EMERGENCY PURPOSES, not
safeguarding.
This safety function is initiated by an external protective device
Safequard |using safety inputs which will initiate a Cat 2 stap®. The tool
Stgp‘ 110 are unaffected by the safequard stop. Various configuration| Category 2 stop
(Proto . |are provided. (IEC 60204-1)
- Stop | See the Stop Time and Stop Distance Safety Functions*. (assii stop n = | 120E:07| Robot
according to | For the functional safely of the complefe integrated safety IEC 61300-5-2)
180 10218-1) | function, add the PFHA of the external protective device fo the
PFH of the Safequard Stap.
Sets upper and lower limits for the allowed joint positions. Will not allow motion
Joint |Stopping time and distance is not a considered as the limit(s) | 10 exceed any limit
Position | "ot b€ vidlated seftings.
. ) - Speed could be Joi
L CE oint
3 | Limit |Fecnjeintcanhaveits ownlimis. |reduced somotionwil|  5° | 1.20E-07
(soft axis |D7eCty fmis the setof alowed joint positons that thejonts | not exceed any imit (each)
L can move within. It is sef in the safety part of the User A protective stop will
limiting) | iptessace. it is a means of safety-ated soft axis limiting & be initated to prevent
space limiting, according fo IS0 10216-1:2011, 5.12.3. exceeding any limit_

' Communications between the Teach Pendant, conroller & within the robot (between joints) are SIL 2 for safety data, per IEC 61784-3.

2 Estop validation: the pendant Estop pushbutton is evaluated within the pendant, then communicategEmo Socimank not dsfined. i, the safety
confroller by SIL2 communications. To validate the pendant Estop functionality, press the Pendant Estop pushbutton and verify that an Estop
results. This validates that the Estop is connected within the pendant, functioning as intended, and the pendant is connectad to the controlier.
#Stop Categories according to [EC 60204-1 (NFPATY). Only Category 0 and 1 stops are allowed for the Estop.
» Category 0 & 1 result in the removal of drive power, with Cat 0 being IMMEDIATE & Cat 1 being a controlied stop (decelerate then
removal). With all UR robots, a Category 1 stop is a controlled stop where power is removed when a monitored standstill state is detected.
» Category 2 is a stop where drive power is NOT removed. Category 2 stops are defined in IEC 80204-1. Descriptions of 5T, 351 and 552
are in [EC 61800-5-2. With UR robots, a Category 2 stop maintains the trajectory then retains power to the drives after stopping.

* It is recommended to use the UR e-series’ Stop Time and Stop Distance Safety Functions. These limits should be used for your application
stop time/ safety distance values.
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) Safety i What is
SF# .”  |Description What happens? |Tolerance| PFHd
Function P PP affected?
Sets E!n. upper limit f?r the JUI.HI .speed. Will ot allow motion
Each joint can have its own limit. to exceed any limit
. This safety function has the most influence on energy fransfer settings.
Joint  (upon contact (clamping or transient). Speed could be Joint
4 | Speed |pjectly limits the st of allowed joint speeds which the joints | Feduced so motion will| 1.15 °/s | 1.20E-07 (each)
Limit  |ave allowed to perform. It is setin the safety setup part of the | NOLexceed any limit.
User Interface. A protective stop will
Used to limit fast joint movements, e.q. risks related to be Inmat_ed o prevent
; - exceeding any limit.
singuiarities.
Exceeding the infernal joint torque limit (each joint) results in a
Joint |Cat0stop®. Thisis shown as SF #5 in the Generation 3 (CB3)
T UR robos.
OTqUE | ryis is ot accessible to the user; it is a factory setting.
Limit (1t js NOT shown as a safety function because there are no
user settings and no user configuration possibilities.
Called various |Monitors the TCP Pose (position and orientation) and will
names  |prevent exceeding a safety plane or TCP Pose Limit.
Pose Limit [Multiple pose limits are possible (tool flange, elbow, and up to
Tool |2 configurable tool offset paints with a radius) 3e TCP
_ | Orientation | Orientation restricted by the deviation from the feature Z Tool
] Limit |direction of the tool flange OR the TCP. 1.20E-07 " oo
Safgty | This safety function consists of two pars. One s the safety ange
Planes |Planes forlimiting the possible TCP positions. The second is | Will not allow motion 40 mm Elbow
Saf the TCP orientation limit, which is entered as an allowed to exceed any limit
a Bty_ direction and a tolerance. This provides TCP and wiist settings.
Boundaries | iuciusion exciusion zones due to the safety planes. Speed or forques
could be reduced so
Speed Monitors the TCP and elb ed o i motion will not exceed 50
& | Limit TCP Sp?:er:’cnlrismite and elbow spe prevent exceeding a any limit. el 120E-07| TCP
& Elbow '
A protective stop will
The Force Limit s the force exerted by the robot atthe TCP | 22 '”“'E[';.e" o prevent
(tool center point) and “elbow™. The safety function exceding any limit.
continuously calculates the torques allowed for each joint to ) .
F stay within the defined force limit for both the TCP & the elbow. | Will not allow motion
oree . ) o to exceed any limit
7 Limit The joints control their torque output to stay within the allowed settinas 25N | 1.50E-07 TCP
TCP torgue range. This means that the forces at the TCP or elbow 95 '
( ) 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.
Momentum | The momentum limit is very useful for limiting transient kg
8 Limit  [impacts. The Momentum Limit affects the entire robot. mis | 120507 Robot
This function monitors the mechanical work (sum of joint
torgues times joint angular speeds) performed by the robot, T
o, | Power |which aso affects the currentto the robot arm as well as the Df"'f’ Tl“'c """'“Eg sow | 150807
9 Limit |robot speed of the curren .S0E- Robot

This safety function dynamically limits the current/ torque but
maintains the speed.

torque

UR16e
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. Safety . What is
SF# .- |Description What happens? |Tolerance| PFHd
Function P PP affected?
FReeal time monitoring of conditions such that the stopping time )
limit will not be exceeded. Robot speed is limited to ensure Will not allow the
that the stop time limit is not exceeded. actual stopping time to
New | Stopping The contral 3W continuously calculates the stopping capability e:ce;dt;:e fimit
A .= |of the robot in the given motion. If the time needed to stop the 9 | 50ms |1.20E07| Robot
15 |Time Limit _ - ) R . Causes decrease in
robotis at risk of exceeding the time limit, the speed of motion ’
- o speed or a protective
is reduced to ensure the limit is not exceeded.
; ) stop so as NOT to
The safety function performs the same calculation of the exceed the fimit
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 I?E excee_de_d. .Rﬂbﬂt speed is limited to Will not allow the
ensure that the stop distance limit will not be exceeded. actual stopping time to
Stopping The control SW confinuously calculates the stopping capability exceed the imit
New | - of the robot in the given motion. If the distance nesded to stop sefting.
16 | Distance | obotis at risk of exceeding the distance imit, the speed of | Causes decreasein | 20 MM | 1-20E-07 | Robot
Limit | motion is reduced to ensure the limit is not exceeded. spead or a protective
The safety function performs the same calculation of the stop so as NOT fo
stopping distance and initiates a cat 0 stop if they are exceed the limit
exceeded.
Safety function which monitors a safety rated output, such that | 1he "safe home
) it ensures that the outout can only be activated when the robot | OUTpUE” can only be External
New |Safe Homeis in the configured “safe home position”. activated when the 17 | 1.20E-7 | comnection
4 s L . i .
17| Position | cat 0 stopis initiated i the outputis activated when the robot | T0POLIS I the 1o logic &/orf
is not in the configured position configured “safe home equipment
' position”
When configured for Estop output and there is an Estop
condition (see SF1), the dual outputs are LOW. Ifthere is no
Estop condition, dual outputs are high. Pulses are not used
but they are tolerated. External
UR Robot | ror the integrated functional safety rating with an external connection
10 | Estop |Estop device, add the PFH of the UR Estop function (SFO or ATOE-08 f, '\ gic avor
Output |SF1) fo the PFHd of the external logic (i any) and its equipment
components (2.g. Estop pushbutton).s
For the Estop Output, validation is performed at the external
equipment, as the UR output is an input 1o this external
equipment.
Whenever the robot is moving (motfion underway), the dual
UR Robot ;%E:—::;E:ms are LOW. Outputs are HIGH when no External
11 MSV.':;?: The functional safety rating is for what is within the UR robot. 1.20E-07 I‘;"I""Tf:_ﬁ'g"
ai The integrated functional safely performance requires adding e (:? m&ln t
Qutput  |tnis PFHd to the PFHG of the external fogic (if any) and its quip
COMponents.

% Estop validation: the pendant Estop pushbutton is evaluated within the pendant, then communicatedEmor Beckmark net defined. ¢ the safety controller by SIL2
communications.
To validate the pendant Estop function, press the Pendant Estop pushbution and verify that an Estop results. This validates that the Estop is connected within
the pendant, functioning as intended, and the pendant is connected to the coniroller. The connection from the pendant fo the safety controller is by safety

communications according to SIL 2.
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. Safety L What is
SF # .*  |Description What happens? [Tolerance| PFHd
Function P PP affected?
Whenever the robot is STOPPING (in process of stopping or in
UR Robot |2 Stand-still condition) the dual digital outputs are HIGH.
Not When outputs are LOW, robot is NOT in the process or External
\ stopping and NOT in a stand-still condition. i
12 | stopping: pping @ o o 1.20E-07 mlnm'acg.?“
Digital The functional safety rating is for what is within the UR robot. o OCI_IIC forg
Output The integrated functional safety performance requires adding equipment
UIPUL \tnis PP to the PEHG of the extemal logic (if any) and its
components.
Whenever the robot is in reduced mode (or reduced mode
UR Robot |is initiated), External
Reduced |the dual digital outputs are LOW. See below. co:n::r:?on
13 Mode: | The functional safety rating is for what is within the UR rabot. 1.20E-07 | logic &/or]
Digital The integrated functional safely performance requires adding equipment
Qutput |this PFHd to the PFHd of the external logic (if any) and its
components.
UR Robot |whenever the robot is NOT in reduced mode (or the reduced
Not mode is not initiated), the dual digital outputs are LOW. External
14 Reduced |The functionar safety rating is for what is within the UR robot. 1.20E-07 | connection
Mode: | The integrated functional safety performance requires adding ) to logic &for
Digital |this PFHd to the PFHd of the extemal logic (if any) and its equipment
Output |companents.
Reduced Mode can be initiated by a safety planef boundary
(starts when at 2cm of the plane and reduced mode seffings PFHd is
are achieved within 2cm of the plane) or by use of an input to either
Reduced |initiate (will achieve reduced settings within 500ms). 1.20E-07
Mode  |When the exteral connections are Low, Reduced Mode is or
- SF  |initiated. Reduced Mode means that ALL reduced mode limits 1.50E-07| Robot
settings |are ACTIVE. depending
change |Reduced mode is not a safety function, rather it is a state on the
the settings of the following safety function imits: joint safety
position, foint speed, TCP pose limit, TCP speed, TCP force, function
momentum, power, stopping time, and stopping distance.
When configured for Safeguard Reset and the external Input to
| Safeguard |connections transition from low fo high, the safeguard stop SF2 Robot
Reset |RESETS. Safety input to initiate a reset of safeguard stop
safety function. See SF2
, | Safety . What is
SF # .~ |Description What happens? |Tolerance| PFHd
Function P PP affected?
When the extamal Enabling Device connactions are Low, a
Safeguard Stop (SF2) is initiated.
Recommendation: Use with a mode switch as a safety input. Input to
3 Position |ir 5 mode switch is not used and connected to the safety ng
Enabling |inputs, then the robot mode will be defermined by the User Rob
- Device |Inferface. [fthe User interface isin See SF2 obot
INPUT » ‘run mode”, the enabling device will not be active. safseg:uard
* ‘programming mode”, the enabling device will be active. It P
is possible to use password protection for changing the
mode by the User Interface.
When the external connactions are Low, Operation Mode
(runningf automatic operation in automatic mode) is in
effect. When High, mode is programming/ teach. Input to
Mede |Recommendation: Use with a 3-position enabling device. SF2
- switch  |When in teachiprogram, initially the TCP speed will be limited See SF2| Robot
INPUT  [fo 250mm/s. safequard
The speed can manually be increased by using the pendant stop
user inferface “speed-shider”, but upon activation of the
enabiing device, the speed limitation will reset to 250mmi/s.

UR16e
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Global safety standards for all industrial robots®

10 10218-1: Manufacturer of robots

150 13849-1 & -2: Provides safety requiremeants and guidance on the
pringiples for the design and integration of safety- related parts of
control systems (SRP/CS), including safety software.

Global safety requirements for robot systems

150 10218-2: Integrator of robot systems

A risk assessment is mandatory for the robot system because itis a
completed machine. A risk assessment is the overall process
comprising a risk analysis and a risk evaluation. This means identifying
all risks and reducing these risks to an acceptable level (See 150 12100).

150 13849-1 & -2: Safety-related parts of control systems

150/T5 15066 is NOT a standard; it is a Technical Specification with
additional guidance and requirements for collaborative applications.
An informative annex includes a research study on pain thresholds. it

has been adopted by various countries including in Europe. USA
adopted it as a technical report (RIA TR R15.606).

Global acceptance of ISO 10218-1 and 1SO 10218-2

150 10218-1, -2 have been adopted as key safety standards for
industrial robots by many countries including:

# Europe: Harmonized, shown as EN 130 10218-1 & -2

* USA: National adoption as ANSI/RIA R15.06

* Canada: National adoption as CAN/CSA Z434

# Japan: National adoption as JIS B 8433-1

» Republic of Korea: National adoption as K5 B 150 10218-1/-2

Regulations about machine safety in EU countries

All machines installed within EU shall comply with the essential health
and safety requirements listed in ANNEX | of the Machinery Directive
(MD) 2006/42/EC.

It is not required to comply with any standard, however, [S0 10218-1,
150 10218-2 and IS0 13849-1 are harmonized under the MD.
Harmaonized standards have an “EN" prefix, e.g. EN 150 10218.
Complying with @ harmonized standard provides a presumption of
conformity with the relevant MD essential requirements.
For a completed machine [robot system), the following is required:
* Arisk assessment of the intended use(s);
» |nstructions for use;
= A CE Declaration of Conformity (DOC);
A DOI {(Declaration of Incorporation) is provided for incomplete or
partial machines. Robots are incomplete machines. A DOl is
provided to enable integrators to CE mark their robot system.
* Marking, including the CE mark, on the completed machine (robot
system) according to AMNEX 1II;

= A supplier's “technical file”, to be stored for 10 years.

150 robot safety standards are developed by 150 TC 299

(Technical Committee 299), with industrial robots handled by WG 3.
UR is a very active member of TC299 WG3.

Key safety clauses from 150 10218-1

§5,10: Robots designed for collaborative operation shall comply
with 1 or more of the reguirements ing5.10.2 through §5.10.5

§5.10.2 safety-rated monitored stop

A Category 2 stop according to IEC 60204-1, monitored according
to functional safety requirements in§5.4.

UR rabots: Safeguard Stop safety function fulfils§5.10.2.

§5.10.5 power and force limiting by inherent design or control
Power and force limiting of the robot shall comply with §5.4. If

any parameter limit is exceeded, a protective stop shall be issued.

Whether an application is collaborative is determined by the
application risk assessment. 150 10218-2 is used for the robot

system and rebot application — collaborative or non-collaborative.

§5.12.3 safety-rated soft axis and space limiting
Soft limits are software-defined limits to robot motion. Space
limiting is used to define any geometric shape which may be used
as an inclusionary or exclusionary zone, either limiting robot
motion within the defined space, or preventing the robot from
entering the defined space.
With UR robots, the following can be used for §5.12.3:
* Safety Boundaries (Planes);
= Joint Position Limits;
* Pose Limits for the tool flange and TCP.
With the e-Series, Pose Limits also include the elbow, and two
configurable tool offset points with @ radius.
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UR e-Series robots comply with 150 10218-1:2011 and the applicable portions of ISO/TS 15066 It is important to note that most
of ISOITS 15066 is directed towards the integrator and not the robet manufacturer. 150 10218-1:2011, clause 5.10 collaborative
operation details 4 collaborafive operation techniques as explained below.
It is very important o understand that collaborative operation is of the APPLICATION when in AUTOMATIC mode.

# | 1s010218-1 | Technique Explanation UR e-Series
Stop condition where position is held at a standstill and UR robots’ safeguard stop isa safety-
collaborati is monitored as a safety function. Category 2 stop is rated monitored stop,
%;e[oa{;):'e Safetyrated | PEMMitted to auto reset See SF2 on page 1.
1 2011 edition monitored | n the case of resetiing and restarting operation aftera |
dlause 5.10.9 stop safety -rated monitored stop, see 150 10218-2 and Itis likely, in the future, that “safety-rated
ISQITS 15066 as resumption shall not cause monitored stop” will not be called & form of
hazardous conditions. collaborative operation.
This is essentially individual and direct personal confrol . .
while the robot is in automatic mode. UR robots do not provide hand-guiding
. o . for collaborative operation.
Collaborative Hand guiding equipment shall be located close to the
Operation . end-effector and shall have:
2 201'3 1 editon, | End-guiding . Hand-guided teach (free drive) is provided
clause 5.10 3 * an Eme.r_gency St‘?P push.hufton, and with UR robots but this is for programming
o * a 3-position enabling device; and in manual mode and not for collaborative
+ a safety-rated monitored stop function; and operation in automatic mode.
+ 3 seffable safety-rated monitored speed function.
55M is the robot maintaining a separation distance
f?m gt UPEFE“;;L’:””E rr"]- Tgis Is d‘tm by ;"0”“0”"9 To facilitate SSM, UR robots have the
of the distance en the robot system an capability of switching between two sets
intrusions tolensure that the MINIMUM PROTECTIVE | parameters for safety functions with
DISTANCE is assured. configurable limits (normal and
Presently, this is accomplished using Sensitive reduced).
Protective Equipment (SPE), where typically a safety | See Reduced Mode on page 4.
laser scanner detects intrusion(s) ) R
Speed & ) Normal operation can be when no intrusion
Collaborative | separaion | [0Wards the robot system and causing is detected. It can also be caused by safety
3 Operation monitoring 1) ?H‘Tmlﬁ :flal;rl%ngd? Th? parameters for the planes/ safety boundaries.
2011 edition (S5M) Imiting 5 nctions, or Muit ;
] ] . - ple safety zones can be readily used
clause 5.10.4 safety 2) a safety-rated monitored stop condition. with UR robots. For example, one safety
functions | |ypon detection of the intrusion exiting the protective zone can be used for “reduced settings”
device's detection zone, the robot is permitted to and another zone boundary is used as a
a) resume the “higher” normal safety function limits | safeguard stop input to the UR robot.
in the case of 1) above; Reduced limits can also include a reduced
b) resume operation in the case of 2) above. seffing for the stop time and stop distance
In the case of 2} b) restarting operation after a safety - limits - o reduce the work area and
rated monitored stop, see 150 10218-2 and fioorspace.
ISQITS 15066 for requirements.
How to accomplish PFL is left to the robot UR rohots are power and force limiting
manufacturer. The robot design andfor safety functions robots that were specifically designed to
will limit the enerqy transfer ?rom the rob mtI{: a enable collaborative applications where
ay S . the robot could contact a person and
Powerand | person. If any parameter limit is exceeded, a protective cause no it
Collaborative | force limiting | Stop happens. Jury.
Operation PFL) b o _ o UR robots have safety functions that can be
4 2011 edition I{inher}len:;r PFL applications require considering the ROBOT used to limit motionegpeed momentum
d 510 é desian or APPLICATION (including the end-effector and farce. power and mE:re of tl'lle robot :
ause .10 wngml workpieca(s), so that any contact will not cause injury. PO :
The study parformed evaluated pressures to the These safety functions are used in the robot
OMNSET of pain, not injury. See Annex A. application to thereby lessen pressures and
See ISOITR 202181 End-effectors forces caused by the end-effector and
workpiece(s).
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FAQs

Do UR robots comply with
IS0 10218-1 (EN IS0 10218-1)7

Yes, both Generation 3 (CB3) and e-Series are certified to comply with EN IS0 10218-1.

(Often the below questions are asked about UR robots and clauses of EM IS0 10218-1.
§5.7.1: Mode selector which can be locked in each position.
Aufomatic and manual mode are usability features and nof safety functions for UR robots. Mode locking does not
contribute to nsk reduction for UR robots because the safequard stop and all safety funclions are operational in all modes.
IFthe INTEGRATION nsk assessment determines a mode selector is needed, if can be added and infegrated as ‘mode
selector” inputs fo the UR safefy controfler.
§5.7.3 and §5.8.3: Manual control of the robot from inside the safeguarded space shall be performed with a reduced
zpeed with an enabling device. ..
UR does not know if there will be a safeguarded space or if programming will take place within the safeguarded space of a
non-collaborative application. When PFL robots are infegrated info collaborative applications, an enabling device might nof
be required according fo ISO/TS 15066.
Ifthe INTEGRATION risk assessment defermines that an enabling device is needed for risk reduction, if can be added and
integrated as inputs fo the UR safety controlier.
§5.12.1: Limiting motion by mechanical stops for axis 1 and comply with §5.12.2 or §5.12.3.
UR robots provide axis limiting capabilities complefely by §5.12.3 safety-rated soft axis and space limiting safefy funcfions.
Soft axis and space hmiting is an acceptable alternate fo mechanical stops, as it achieves the same goal.

UR Robots have been certified fo comply with both IS0 10218-1 and 150 13849. UR robofs comply with the opfional
collaborafive operation requirements of §5.10.2 safefy-rated monitored stop, §5.10.5 power and force limiting, and §5.12.3
safety-rated soff axis and space fimiting. Power and force limifing safefy funcfions enable collaborafive applications where
contact with people is parmitted when contact pressurefforces are accepfable.

The robot application determines whether it is collaborative according to the risk assessment.

[f the application integrates a protective device, & g zafety laser ccanner, with the UR Robot, the application can be a
collaborative application according to “Speed and Separation Monitoring™.

What is ISOTS 15066:2016,
Technical Specification on
Collaborative Robots?

130/TS 15066 is a Technical Specification with guidance for collaborative applications to aid integrators. It alsoincludes a
research study's results on pain thresholds which can be used for verifying a collaborative (contact permitted) application.
Pain thresholds are acknowledged to be more conservative than injury thresholds. Typical workplace safety standards and
regulations require an injury-free, not a pain-free workplace.

What is IS0 1384977

150 13849-1: provides safety requirements and guidance on the principles for the design and integration of safety-related
pariz of conirol eystems (SRPICS), including the design of software. Functional safety performance is expreseed as a PFHd
(Probability of dangerous failure per hour).

150 13849-2: specifies the procedurss and conditions for the validation by analysis and testing of the specified safsty
functions, the category and the performance level of the safety function & SRP/CS according to IS0 13843-1.

What is a stop category?

“Stop Category” is a classification of how a stop operates. It is described in |EC 80204-1 (NFPATS)-

See IEC 60204-1 — Stop Category (- A stop by immediate removal of power <to the robot! robot system. It is an uncontrolled stop, where
the =robot/ robot system= can deviate from the programmed path.

— Stop Category 1: A stop with power available to the <robot! robot system= to achieve the stop <decelerate and then
power iz removed after the stop iz achieved. It is a controlled stop, where the <robot/ robot zysteme continues along the
programmed path. Power iz removed after the stop.

— Stop Category 2- A controlled stop with power available <to the robot! robot systems.

The safety-related control system monitors that position iz maintained.
What is "Cat 37 or Here “Category” refers to the architecture used for functional safety as described i 150 13849, ttis one atirbute in the
“Category 377 determination of a Performance Level (PL). With Category 3 architecture, a single fault will not lead fo a loss of the safety
See IS0 13849 function. “Category 3 is often called “dual channel.
What is "PLd" or A Performance Level [PL) is a discrete level used to specify the ability of safety-related parts of control systems to perdform
“Performance Level d°7 safety functions under foreseeable conditions. According fo 150 13849, PL=d is highly refiable. PLd is required by IS0 10218
See IS0 13840 for hazardous robot applications.

A PLis described by its PFHd (prokakility of dangerous failure per hour) where lower mean more reliable (safe) performance.

What is the difference between
Emergency stop and
Safeguard stop?

Emergency stop functions are to be used for emergencies only. Emergency stop is manually activated by a person preasing
the Emergency stop pushbution.

Safeguard stop is used to stop the robot in a zafe way, typically triggered by protective devices, e.g. sensitive protective
equipment (light curtains, safety scanners), interlocking dewices.

7 Universal Robots publishes a list of the safety functions associated with both Generation 3 (CB3) and e-Series robots. This describes each safety
function including what triggers the zafety function, the outcome of the zafety function, PL, Category, and PFHd value.
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