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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 piant: Energivej 25
DK-5260 Odense S
Denmark
Beschreibung des Produktes: Universal Robots Safety System URSafety 3.1
(Details s. Anlage 1) for UR10, UR5 and UR3 robots
Description of product:

(Details see Annex 1)

Gepriift nach: EN ISO 13849-1:2008, PL d
Tested in accordance with:

Registrier-Nr. / Registration No. 44 207 14097602
Priifbericht Nr. / Test Report No. 3515 4327
Aktenzeichen / File reference 8000443298

Zettifizierufigsstgfe ddf TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstraiie 20 45141 Essen

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

Gultigkeit / Validity
von / from 2015-06-02
bis / until  2020-06-01

Essen, 2015-06-02

www.tuev-nord-cert.de

| EN IS0 13849-1 ‘
PLd

technology@tuev-nord.de

UR3 56
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TUV Rheinland

Certificate

Certificate no.

TUVRheinland

T 72190266 01

License Holder:

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Manufacturing Plant:
Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

USA-RB 31875333 002
BN TS® 024 8=-1:20i1

Test report no.:
Tested to:

Client Reference: Roberta Nelson Shea

Certified Product: Robot Manipulator and Controller

Model Designation: UR3, UR5, UR1O0

Rated Voltage: AC 100-200V, 47-63Hz or
AC 200-240V, 47-63Hz
Rated Current: 15A or 8A

Protection Class: I

Special Remarks:
collaborative or non-collaborative. The final application

must comply with EN ISO 10218-2 accordingly.
Replaces Certificate T7218250.

Appendix: 1, 1-5

Solely assessed per standard listed above.
The robot is only a component in a final robot application,

License Fee - Units

7

Licensed Test mark:

A

- ®
TUVRheinland

EN ISO 10218-1

www.tuv.com
1D 0007000000

TUV Rheinland of North America, Inc., 12 Commerce Road, Newtown, CT 06470, Tel (203) 426-0888 Fax (203) 426-4009

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

AHEX} A EAM 57
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Industrie Service

CERTIFICAT

CERTIFICATE

*

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

ROBOTER, MODEL: UR3/ TYP INDUSTRIAL

o
(o]
<
o
o
-
[+
i
&

*

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

Certificate Nr.: 3116016-01
Report-Nr.: 2031951
Valid till: August 2023

*

ZERTIFIKAT

Dipl.-Ing. Walter Ritz

Berlin, 29. August 2019

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

CERTIFICAT

CERTIFICATE

*

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

CONTROLLER for UR3/URS5/UR 10

o
(]
<
2
—
-
[+ =
11|
o

*

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

Certificate Nr.. 3116016-04
Report-Nr.: 203195
Valid till; August 2023

*

ZERTIFIKAT

Dipl.-Ing. Walter Ritz

Berlin, 29. August 2019

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

AHEX} A EAM 59 UR3
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%= RoHS
Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances
R EEEEYRATEBIMEAZERIRER
;L‘:%‘l'gzzggme Toxic and Hazardous Substances and Elements H S & EWMHRHTE
il ey 2R KEt
0 & L) Hexavalent Polﬁfi;ié::te d Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) Chromium bi I¥en Is (PBB) diphenyl ethers
(Cr+6) A (PBDE)
UR Robots
UR3/UR5/UR10
URHLEBA
UR3/URS/UR10 X 0 X 0 X X

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit requirement in
SJ/T11363-2006.
0: RRZAEHASYRE LI FAA IR PR S 8I9TESIT 11363-2006 WEMPREZRIUT -

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 RREZASHEYREDEZE N E IR PR S LLSIT 11363-2006 EHIFREEK -

(BRI - RIESEFRERN _ ER P XHRARERTIH—L R - )

Items below are wear-out items and therefore can have useful lives less than environmental use period:
THEZHFEm EmE 180 A5an ol 5558 T R B E:

Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces

IXmhas, 2E, e, TIREE, IS, 4048, INsE %, #0

Refer to product manual for detailed conditions of use.
FEAR R R 1B B RS an S

Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.
Universal Robots &% fif [B] 1 5 & 4 A FAPT B £ 58 715 B 7= ag, {8 Universal Robots I~ FE I STAET X FH

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

UR3 60 AHERH EHAN
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Kce 2HH
A= 2HH a0 M EHA]
A Universal Robots A/S= S =B 55168110079
W AI_%{II_EEHJE TR o s e S T T R o

016E110079 ;EHﬁ Hed Klaus Vestergaard

I}‘%EFE?_'%EH%L?Iﬂl ':"I["_I'r'l:r.l.i-| A}
[

UR3 23(53)

2

e £ O

6 axis

16-AB2EQ-00926

Universal Robots A/S

Energivej 25, 5260 Odense S, Denmark

LUK EAE | F3sEM1E ¥ 22 B Al FE Ne1x=x 350 wat
k& EEech

2018¥ 1138 062

2 dgA] 61 UR3
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KC S5
ADAB-2042-CHI9-C160
e = a = =
FEFANAATY A/ F 23
Registralion of Broadcasting and Communication Equipmenis
r X A
dE ET A Universal Robots ASS
Tl MWame or Registrant )
7| A} e
AARAAERA pqeaes Ade vr wd= A
Equipmem Name
=
4, ,‘H:i é‘-‘j UR3
Berac: Mok Murmber
E A L
Series Model Mumber
ey
e 1 LH'} ) MSIP-REM-URK-UR3
Registration No.
Zﬂ;‘f—_ 31-;]-'1]3'—_(56:1"#; )_'_';L”} Universal Robots A/S / dl =)=
Manufacturer'Country of Origin
SEd9d 2016-09-07
Dae of Registrution
71ek
Oihers
#1713 = TAs) Alsgz2]2 A3l de} F55%5055 T3
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.
201841 | (Month) 10 (Day)
SRARATLE
Director General of National Radio Research Agency
: AHE E b B ) 2} a3 ke ) oF| Q:]-Jg = ?[_E_}L] " @ walbglel -5 8)o]of 4
flta) Seli A 9 55 H2d + qladd
UR3 62 AHEX 2N
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Climatic and mechanical assessment sheet no. 1375

DELTA client DELTA project no.
Universal Robots A/S T209612 and T209963
Energivej 25

5260 Odense S

Denmark

Product identification

Robot system UR3, consisting of:
UR3 Robot Arm

CB 3.1 Control Box

TP 3.1 Teach Pendant

DELTA report(s)
DELTA project no. T209612, DANAK-19/14749
DELTA project no. T209963, DANAK-19/14964

Other document(s)

Conclusion

The Robot system UR3 including its Robot Arm, Control Box and Teach Pendant has been tested according to the
below listed standards. The test results are given in the DELTA report listed above. The tests were carried out as
specified and the test criteria for environmental tests, as specified in the annexes of the test reports mentioned above,
were fulfilled.

IEC 60068-2-1:2007, Test Ae: -5 °C, 16 h

IEC 60068-2-2:2007, Test Be: +50 °C, 16 h

IEC 60068-2-27:2008, Test Ea: 160 g, 1 ms, 3 x 6 shocks

IEC 60068-2-64:2008, Test Fh: 5 — 10 Hz: 0.0025 (m/s?)*/Hz, 10 — 50 Hz: 0.04 (m/s®)*/Hz, 100 Hz: 0.0025
(m/s?)*Hz, 1.5 m/s> (0.15 grms), 3 x 30 min.

Date Assessor

Horsholm, 06 February 2015 ‘ ﬁ(ﬁ( :
Susanne Otto
B.Sc.E.E., B.Com (Org)

DELTA - Venlighedsvej 4 - 2970 Horsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk
20ass-sheet-j

63 UR3
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EMC A Q=

1

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 IlI 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 DELTA .

EN/(IEC) 61000-6-4:2007+A1 Venlighedsvej 4
2970 Hgrsholm
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 +457219 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

g _ J 7
X//,.,Lg{/ r'/// f’%’% 70

Knud A. Baltsen
Senior Consultant

20aocass-uk-j
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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)
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ISO 13850:2006 [ X| 7}&| 2] 1]

ISO 13850:2015 [ X| 7} 2] 1]

EN ISO 13850:2008 (E) ["SX| 7IEH| 12| 1 - 2006/42/EC]
EN I1SO 13850:2015 [ X| 7IH| 12| 1 - 2006/42/EC]
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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
URZX2 0| &2l A0 wetA HIHECE.

ISO 10218-1:2011
EN 1SO 10218-1:2011(E) [2006/42/EC]
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Industrial Robots and Robot Systems — General Safety Requirements

FILICE EE S 1SO HF 1S0 10218-1(%] &#X) U 22 3lLI2 E85t 2 MO|CL CSAE 2R AlA
2 ALEXE RIS =7t U S HRUL 0 7c74°I UR= ER SLAIL SFBHOF oLt

A O H

Of =2l =M £=Z(1S0 10218-2)2 FLUHE2ZX0| Ot 2X A|A” SEALE /¢ AO|L

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

55, 50, HEA AES 9Bt M| FHb]-EMC 27 A

314 OFY BE A28 U OHF B JI5(7]5 OH) S +8Sl7| Bt FH|0f CiEt LS 27 Af
8- QB AHQ 0fZ2]70] M

O] EES O BHE 7|50 T2t ATHE EMC LHA RS HOIBHCh CHE FH| 7} IEC 61000 EE
of HO|E EMC % E X $H2 XDBIELE 0| EEZ F40s HO2 UR 2RO 9 7|50] o

He Hsdgds 28 & ot

N

IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]
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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]
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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
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1ISO 13732-1:2006
EN 1SO 13732-1:2008 [2006/42/EC]
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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
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IEC 60664-1:2007

IEC 60664-5:2007

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

EN 60664-5:2007
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EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot
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11kg/24.31b

3kg/6.61b

500 mm / 19.7 in

= WX o BHet e, 2 BE ROAESFR
1 360°

D= &5 XQE: X0} 360 °/s 7|Et ZQIE.: Z|CH
180 °/s.Tool: Approx. 1 ™M/ / Approx. 39.4 '/, .

+ 0.1 mm / + 0.0039 in(4 mils), ISO 9283 ===
@128 mm / 5.0 in

6 rotating joints

462 mm x 418 mm x 268 mm / 18.2in x 16.5in x
10.6 in

16 CIX| 20l 16 C|X|H0t=, 2 02 291, 2 Of 2
o=

2 CIX[EQl, 2 CIX[EOtZ, 2 0t =9l

24V 2 A in Control Box

TCP/IP 1000 Mbit: IEEE 802.3u, T00BASE-T Ethernet
271 'modbus TCP & EtherNet/IP O] i &, Profinet

PolyScope graphical user interface on 12"

o220y
touchscreen
= 70 dB(A)
IP =& IP54
2ds s8 EX SISO SHL5HEE HA:1SO 222 6
Z0f Hat M 250 W
e 24| gt T2 % AFE Al 2F 100 W
5101 %O 15742 g Ot 7|5, &= EN ISO 13849-1:2008,
=== PLd % EN ISO 10218-1:2011, 5.10.5%¢
NS Aluminium, PP plastic
The robot can work in an ambient temperature
o range of 0-50 °C At high continuous joint speed, the
- maximum ambient temperature specification is
derated.
Ml S5 100-240 VAC, 50-60 Hz
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Cabling

Cable between robot and Control Box (6 m / 236 in)
Cable between touchscreen and Control Box (4.5 m
/177 in)

1.18.CtH™ 7|15 &

1.18.1. Table 1: Safety Functions (SF) Descriptions

gnl
Ol &0l Lt = ot 7|5 ®7F 7t ATt CHZ O A Ofof CiSt S H A
=1 b: https://www.universal-robots.com/support

AL
+

by
=

mjo

All safety functions are individual safety functions.

Emergency
Stop There
are two
separate
Emergency
Stop
safety
functions

SFO0 and
SF1
Internal

Pressing the Estop PB on the pendant1 or the External
Estop (if using the Estop Safety Input configured for
Estop) results in both a Cat 0 and a Cat 1 stop according
to IEC 60204-1 (NFPA79) . These are SF0 and SF1
respectively. SFO: 524ms timer setting in each safety
controller’'s microprocessor. At the end of the 524ms, Cat
0 stop3 (IEC 60204-1) is initiated by each microprocessor.
SF1: Command1 all joints to stop and upon all joints
coming to a standstill state, power is removed. This is a
Cat 1 stop per IEC 60204-1. The stopping times of the SFO
and SF1 Estop safety functions differ.

+ SFO has a functional safety rating of PLd Cat3 with
the worst-case stopping time, as if all joint Robot Arm
monitoring failed at the same time and after
524ms, then power is immediately removed while
the robot is going the maximum speed. This could
result in a worst case stopping time of 1250ms.

+ SF1 has a functional safety rating of PLd Cat2 with
a reliable and realistic maximum stop time of
approximately 300ms for UR3 and 400ms for
UR5/UR10. See the User Manual for specific
information. The application stop time can be
reduced depending on the application’s safety
limits (SF3, 4, 6, 7, 8, 9) settings and the use of the
stop time information provided in the manual.

73 UR3
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This safety function is initiated by an external protective
device using safety inputs which will initiate a Cat 2 stop

SF2 Safeguard per IEC 60204-1. For the functional safety rating of the
Logic and stop complete integrated safety function, add the PFHd of the

outputs  (Protective external protective device to the PFHd of SF2. If a PLd Robot Arm
INTERNAL Stop) Cat3 stop is needed for protective devices, connect the
protective device and configure the input as if it were an
external Estop input (See SF0).
Exceeding the joint position limit results in a Cat 0 stop
Joint (IEC 60204-1). Each joint can have its own limit. Directly
Position  limits the set of allowed joint positions that the joints can .
SF3 o . . . Joint
Limit (soft move to. It is set directly in the safety setup part of the Ul
Internal ) i (each)
axis where you can enter values. It is a means of safety-rated
limiting)  soft axis limiting and space limiting, according to ISO
10218-1:2011, 5.12.3.
Exceeding a joint speed limit results in a Cat 0 stop5 per
IEC 60204-1. Each joint can have its own limit. Directly
Joint limits the set of allowed joint speeds which the joints are .
SF4 . . . Joint
Speed allowed to perform. It is set directly in the safety setup
Internal L (each)
Limit part of the User Interface where you can enter values. It

can be used to limit fast joint movements, for instance to
limit risks related to singularities.

Joint Exceeding the joint torque limit (each joint) results in a
SF5 Torque Cat 0 stop5 (per IEC 60204-1). This is not accessible to Joint
Internal Limit the user as it is a factory setting, part of the force limiting (each)
safety function.

Monitors the TCP Pose (position and orientation), any

violation of a safety plane or TCP Pose Limit will result in a

Cat 0 stop5 (IEC 60204-1). 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 TCP
is entered as an allowed direction and a tolerance. This

provides TCP inclusion/ exclusion zones due to the safety

planes. When a limit (plane or TCP pose) is violated, a Cat 0

stop is initiated.

SF6  TCP Pose
Internal Limit

TCP
SF7 Exceeding the TCP speed limit results in a Cat 0 stop5 (IEC
Speed TCP
Internal Limit 60204-1).

UR3 74 NETREL
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SF8 TCP Exceeding the TCP force limit results in a Cat 0 stop5 (IEC
Internal Force 60204-1). Limits the external clamping force exerted by the TCP
Limit  robot. See also Joint Torque Limit (SF5).
Joint Exceeding the momentum limit results in a Cat 0 stop5 (IEC
SF9 Speed 60204-1). The momentum limit is very useful for limiting Robot Arm
Internal Liﬁnit transient impacts. The Momentum Limit affects the entire
robot arm.
Exceeding the power limit results in a Cat 0 stop5 (IEC 60204-
1). This function monitors the mechanical work (sum of joint
SF10 Power torques times joint angular speeds) performed by the robot, Robot Arm
Internal Limit which also affects the current to the robot arm as well as the
speed of the robot arm. This function dynamically limits the
current/torque but maintain the speed.
SF11 When configured for Estop output and there is an Estop
Internal condition (see SF1), the dual outputs are LOW. If there is no External
asa URRobot Estop condition, dual outputs are high. Pulses are not used  connection
function Estop but they are tolerated. For the integrated functional safety to logic
with  Output rating with an external Estop device, add the PFHd of the UR and/or
dual Estop function (SFO or SF1) to the PFHd of the external logic  equipment
outputs (if any) and its components (e.g. Estop pushbutton).
In??nzal Whenever the robot is moving (motion underway), the dual External
UR Robot digital outputs are LOW. Outputs are HIGH when no .
asa ) . o . ... connection
. Moving: movement. The functional safety rating is for what is within .
function _ " . . to logic
with Digital the UR robot. The integrated functional safety performance and/or
Output requires adding this PFHd to the PFHd of the external logic .
dual (if any) and its components equipment
outputs y P '
SF13 Whenever the robot is STOPPING (in process of stopping or
in a stand-still condition) the dual digital outputs are HIGH.
Internal  UR Robot . . External
When outputs are LOW, robot is NOT in the process or .
asa Not . . . . . connection
. ) stopping and NOT in a stand-still condition. The functional .
function stopping: . o to logic
. L safety rating is for what is within the UR robot. The
with Digital . . . . and/or
dual Outout integrated functional safety performance requires adding equipment
outbuts P this PFHd to the PFHd of the external logic (if any) and its auip
P components.
AHEXHE BN 75 UR3
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InfeFrLA;I UR Robot Whenever the robot is in reduced mode, the dual digital External
outputs are LOW. See Robot Reduced Mode below. The .
asa Reduced . o R connection
. functional safety rating is for what is within the UR robot. .
function Mode: . . . to logic
with  Digital The integrated functional safety performance requires and/or
9 adding this PFHd to the PFHd of the external logic (if any) .
dual Output . equipment
and its components.
outputs
SF15
Internal EztRObOt Whenever the robot is NOT in reduced mode, the dual digital External
as a outputs are LOW. The functional safety rating is for what is  connection
. Reduced s . . .
function Mode: within the UR robot. The integrated functional safety to logic
with Di ita'l performance requires adding this PFHd to the PFHd of the and/or
dual 9 external logic (if any) and its components. equipment
Output
outputs
Reduced Mode can be initiated by a safety plane/ boundary
(starts when at 2cm of the plane and reduced mode
Internal settings are achieved within 2cm of the plane) or by use of
Logic and an input to initiate (will achieve reduced settings within
Robot Outputs, 500ms). When the external connections are Low, Reduced
Reduced with Dual Mode is initiated. Reduced Mode means that ALL reduced Robot Arm
Mode Inputs (1 mode limits are ACTIVE Reduced mode is not a safety
through  function, rather it is a state affecting the settings of the
4) following safety function limits: SF3 joint position, SF4
joint speed, SF6 TCP pose limit, SF7 TCP speed, SF8 TCP
force, SF9 momentum, and SF10 power.
Internal
Logic and When configured for Safeguard Reset and the external
Outputs, . . .
Safeguard . connections transition from low to high, the safeguard stop
with Dual . — Robot
Reset Inputs (1 RESETS Safety input to initiate a reset of safeguard stop
through safety function SF2.
4)
UR3 76 AHEXF 2 BN
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TUV
NORD
Certified
SF

Enabling
Device

Mode
Selection

Safety
Function

Description

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

External

Enabling not used and connected to the safety inputs, then the robot

Device as mode will be determined by the User Interface. If the User

input to Interface is in:

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

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

External  When the external connections are Low, Operation Mode

Mode (running) is in effect. When High, the mode is programming

Switch or teach. Must be used with an Enabling Device as a safety

using input. When in Teach/Program (Mode switch inputs high),

dual enabling device is required for operation. When in

Inputs (1  teach/program, initially the TCP speed will be limited to

through ~ 250mm/s. The speed can manually be increased by using
4) and the pendant user interface “speed-slider”, but upon
internal activation of the enabling device, the speed limitation will
logic reset to 250mm/s.

What is
controlled?

Robot

Robot

1.19. Table 2: Compliance and ISO 13849-1 Functional
Safety Information

IEC 61800-5-2
DO Safety Function |configuration Stop Category devices % | PLd | PFHd UR
Certified y 9 per IEC 60204-1 . 3/5/10
or Factory retained for
SF :
Setting Category 2
stop
Emergency Stop Cat 1 Stop
There are two .
separate 524ms time-
SFO P No delay before Cat NA 3 4.38E-8
Emergency Stop .
. 0 stop is
safety functions: initiated
SFO and SF1
AHEAT EEAM 77 UR3
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IEC 61800-5-2
BORS Safety Function |configuration Stop Category devices : FRHEER
Certified y 9 per IEC 60204-1 . 3/5/10
or Factory retained for
SF :
Setting Category 2
stop
Emergency Stop Cat 1 Stop when SS1 when at
There are two at SS1 SS1 standstill
SF1 separate safety No . ' 3.16E-07
. standstill, Cat 0 Cat 0 stop
functions: SFO stop initiated initiated
and SF1 P
Safeguard stop
SF2 (Protective Stop) No Cat 2 SS2 2  3.15E-07
Joint Position
SF3 Limit (soft axis Limits Cat0 NA 2 3.15E-07
limiting)
SF4 Joint Speed Limits Cat 0 NA 2 3.156:07
Limit
Joint Torque factor
SF5  Limit internal oy Cat 0 NA 2 3.15607
. setting
factory setting
SF6 TCP Pose Limit Limits CatO NA 2  3.15E-07
SF7 TCP Speed Limit Limits Cat O NA 2  3.15E-07
o IEC 61800-5-2
Limits or
TUV Stop: power to
USER : o PFHd
NORD . . : Stop Category | final switching
o Safety Function |configuration : UR
Certified per IEC 60204-1 devices
or Factory . 3/5/10
SF : retained for
Setting
Category 2 stop
SF8 TCP Force Limit Limits Cat 0 NA 2 3'(1)35
SF9 Momentum Limit Limits CatO NA 2 3';35
SF10 Power Limit Limits Cat0 NA 2 3'835
UR RINPUTobot  Output & 1/0 4.41E-
SF11 Estop Output  Configuration See Estop SF1  See Estop SF1 2 08
UR Robot
SF12 Moving: gour:g”fjf‘at'i/:n Cat 0 NA 2 3'835
Digital Output g

UR3 78 AHERH EHAN
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TUvV
[\ [0]3{»}
Certified
SF

Safety Function

UR Robot Not
stopping:
Digital Output
UR Robot
Reduced Mode:
Digital Output

UR Robot Not
Reduced Mode:
Digital Output

SF13

SF14

SF15

Limits or
USER
configuration
or Factory
Setting

Output & I/0
Configuration

Output & 1/0
Configuration

Output & 1/0
Configuration

Stop Category
per IEC 60204-1

Cato0

Cat 0 if fault
detected

Cat0
(immediate
stop)

IEC 61800-5-2
Stop: power to
final switching | PLd

devices
retained for
Category 2 stop
NA 2
NA 2
NA 2

PFHd
UR
3/5/10

3.15E-
07

3.15E-
07

3.15E-
07

Limits or IEC 61800-5-2
TUV Stop: power to
USER : o PFHd
NORD . . . Stop Category | final switching | PLd
o Safety Function | configuration . UR
Certified per IEC 60204-1 devices
or Factory : 3/5/10
SF Settin retained for
9 Category 2 stop
Robot
Reduced Reduced Mode |npl..lt & I/p Cat2 SS2 5 3.15E-
INPUT Configuration 07
Mode
Safeguard Safeguard Reset Input & 1/0 3.15E-
Reset INPUT Configuration Cat2 SS2 2 07
. 3 Position
Egae?lli::neg Enabling Device C?nili‘ltﬁaliic())n Cat2 SS2 2 3'(1)35
INPUT g
Mode Mode switch Input & I/0 3.15E-
Selection INPUT Configuration Cat2 SS2 2 07
AHERHEEN 79 UR3
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1.20.1. 712

EE2 03 U™ AAHS ot QICH 22 2 Ao EFTH EFO| Wt Q™ A|AEIQ|
A2 22 TR0 BtEA] 2 E AL ZHH|O| Ot 2 B RS & 8| OF SHCH S A= 7HE
HX ™ IO A Hol&l S N 2l0F St OHH A|AHIO CHEE AFM| S LIS 2 SIEY O A
K| S HMO|A & ZBHCL
vl
1. S 22 O E2|AH 0| M0f| LI St X7t =3st= ™ 70| et A
O™ 2&H 7|5 U AEHHO|AE ARSI £43H7| 2 HE = SHE O
AKX HHAMO| A R =L
2. ER A HMAZS X2 AHY| M| SSAIE =S 1™ HIHo| et X
O Ot™ Fd MH Gl WA|E HEd||oF St
3. O] 3} H Sl 512 HHOM A2 S = e ZE N 1d AHE2 ECX7t 5
sk 21 "WIHof| WhakA A sl of SHCt.
4, ESXE RE M A Mo HA A0 SR 1% 2d HILE
TS E offof SHC}
5 0|2 S0{ H|2HS H5 MX| 5o &t 2 0| 83510 S&tXt= &7t BHX| @
2 A7t ot A S HASHE A2 &Sl oF okt

Safety Configuration screen can be accessed from the Welcome screen (see 1.21.5. 2tF
o} 1| 0| X[ 107) by pressing the Program Robot button, selecting the Tnstallation taband
tapping safety. &8 T2 H{PHS 2 B EICE 1.208 H[2 M= &5 10| X[87 &=,
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2.1. Index

A

add Action 165
AfterEnd 185

Anchor Position 185

B

Base 103, 155

Base feature 133
BeforeStart 185
Blend parameters 157

Blending 156

C

Configurable I/0 29

control box 27-28, 44, 65,107,117, 128, 144
Control Box 1,189

Conveyor Tracking 189

Conveyor Tracking Setup 141

D

Direction Vector 164

E

Ethernet 42
EtherNet/IP 125
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Expression Editor 180

F

Feature 133, 141
Feature menu 182
Folder 171

Force mode 181

Frame 183

Freedrive 124,134,184

G

General purpose I/0 29

1/0 27-28, 30,107,117, 125, 127
Installation 128, 189
Installation variables 128

integrator 9

J

Joint load 144

joint space 154

M

MODBUS 118, 129, 131, 141

Motion 183

Mounting bracket 1

Move 107, 135, 153, 155-156, 167, 185
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MoveJ 153
MovelL 135,153
MoveP 135, 153
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Normal mode 190

P

Pallet Sequence 185

Point 183

PolyScope 1, 103-104, 106, 172
popup 168

Pose Editor 135

Program 107

Program Tree 150-151

R

Recovery mode 109
Relative waypoint 155
risk assessment 1,5,9, 11

Robot arm 27, 65, 128, 144, 181, 183, 186-187

S

Safety Configuration 10
Safety 1/0 29-30
Safety instructions 45
Safety Settings 5
Script manual 2

Service manual 2

UR3 224



2. 20|

UNIVERSAL ROBOTS

Set 167

Simple 183
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Structure 189
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Tool Center Point 121, 155
Tool feature 133
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U

Until 163
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Warranty 51
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