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R DR, BHOBEMS KM I NAZREITE L DLW, HDVIFYEBHOBHIZET S
PERERFE Z 2L L T2 S E T, 73 ADRMAPAHEYZE D) >, E2iE2—F—H1
RICEHEINZBEBRADOIEES, HDNIEZOMAGISERNT 2581, AMEAEITESD L 50 F
o ALRGEIE, ERHERFAREE X2 EZBERESFITEDEE AN, Mk, V7 hoxoy
DFYYO—RARE) IZIFEA JEKEHASETD) INEFA, FEDOFERICIE, BAHASE
EEIT, BAENEINGLE UTERINE T, AREFE N TORERIE, RAEDAREITBHHAIZ
Bolth, 20 HMIZEB LR ITNIERY £8 A, Universal Robots 12 & V) &8faX iz, &
FAZ AR S IZ R S 72T 8 AR 2V R—3 v NOFiEHEIL. Unoversal Robots (Z#JE L
F9, TOMITARTOTNA AZRAT D, 2IEEETDHRIL, ZOHEEISRAINE
T, AEEEL, BRBROENMEF ZFHIRLUZVBRATEI L 2ENT 2D TIE AL, Bt
DRMEITEINT B HAGERICN T DEMLOBEMLEZFRBLUAZVRNTE L 2EXTEIEDT
LEHY FRA, AMEGEEOHMIE, RO FTREINDI Y —E ALV IEEINS Z L ik
HY FEX¥A, RIEORETHELELZRWOERY . Universal Robots 1353 £ 72 I3MEHL % BRRRIC
FERT DM IR £T, LI OKHEITZ, BEHEOEBEICNTIHELOEEZERT D
EDOTIEDY A, TN ADKa% 2 L 7~54. Universal Robots 1%, FIZSHE4:, i
EoEdk, BiE EoEK, FRIMOBEREOEER Y. WK DR, BN, Rk
FZIFRERNEZECONT, —YDELZADRNVEDE L ET,

TINA AWKRBa%E 2L U ~54. Universal Robots 1%, 8 EoE%k & 72 13 fhd BLEBRE DB
BE, WINRDEERIBEDHEEEZ EHEIEL 2E A,

HFEOHBIZBEL IND A EDNGEZHH LAV E S 12—
WKBEIDOLUTWET, FHCAMONNDREBTINEEZ H<TD L
ORY hOFEMPELSR>TULESZLIZADET, "Y1
W TORBRHEEIZENELDH D HRITOWTIE, —ICH
BERPRY LY REMBHUTEWINEZ BB L LRV AL— AR
MR E 8B EDICTBZa2B#MOLET,

9.2

5 S IH

Universal Robots |3k i (2 8L DEHEME L ERED W EZ X > T\ 5 728, FHaldis 2 <
R T SHER 2 B LU £ 9, Universal Robots I3A~Y Z a2 7 VO NENEH THEYIZE D
W2 27-0BRFOFEEEZL-S>TOETH, BWROM) PREFEIZH LTI —YELEZAVFE
Ao
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A (2L & A Ok pEEE

H

A=Y —EHRIT & LM I T 2 oA IEREHE & & ORE R
EERETEET, [ 2.1] LU 13.2) 22U T EZX W,
A—P—EEOHCEMHHTD2HEE. BIRU ZHIRICEIIRKD &
5. T T LAOEEIZEHEINET,

VaA Y ROER). Yaly b1 (BEBLUTVa AV 2 (NE)CHT 2RSS T 4
VT — RIS B B & O AR T

- 1573V —0
c HFTY -1
s FTY—2

E: INSOMEIIREDRNERTEDOTH Y, EEOHELIFELY 9,

TaA v h0DRBRITKERE EFET LTIV, ZTOBRMEEE NI IS UEREDOIRETL
770

VaA v 1BV aA b 20RBROM, TRy MIHEHEEASHIE I UKL RS E
AREEZEYD ., FRFORY W THICBEHFIZETINEL 2,

. 0.12
®—® extension 100% ®—@ extension 100%

0.08|®*® extension 66% y ) 0.10||®® extension 66%

e—e extension 33% / ""||e—e extension 33% /
0.06 0.08

N e

; — 0.02 /’

0.00 0.00
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%
(a) ERARARNAIE 33% (S0 2 ZILEREE (A — ML) (b) IABE RN 66% 1203 2 5 LEREE (A — K )L)

®—@ extension 100%

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

. )/ J

i

speed 33% speed 66% speed 100%

(c) RARARATEIIN G D45 R EHTE (A — M b)

Figure A1: ¥ 31 > b 0 (\"— &) D5 1k Fh
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(0) BAA AT TN ST B 2 1L 5] (R)

Figure A.2: ¥ a1 > b 0 (NX—R) D% (LHFH
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s S

speed 33%

speed 66%

speed 100%

(a) BCRAERIATE 33% 1209 2 45 L FERE (A — D))
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(c) ARARFEITN § D 4= LT (A — N b)

Figure A.3: ¥ a1 > b1 (¥ 2)V&—) D&k
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0.12¢

0.10

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

speed 66%
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(a) X RASIATE 33% 1269 2 (Z IERR (7))
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Figure Ad: ¥ 3+ > k1 (¥ 2)V&—) D IERFRH
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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: 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

N—Y3a58 I-57 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

() EN ISO 10218-1:2011

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

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

(I) EN ISO 13850:2015

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

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

(I EN
5:1997/A11:2013
(111) EN 61000-6-2:2005

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

(1) EN 61131-2:2007

(1) EN 61140:2002/A1:2006

60947-5-

Reference to other technical standards and specifications used:

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

(Ill) IEC 60068-2-2:2007

(Il IEC 60068-2-27:2008

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

(Il) IEC 60664-5:2007

(I) IEC 61326-3-1:2008

(1) IEC 61784-3:2010 (SIL2)
ISO 14664-1:2015 (Clean-
room Class 6

for control assembly with en-
closure

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 Wtz / WER D r—

Name: Roberta Nelson Shea
Position/ Title Global Technical Compliance Officer

Phone +45 8993 8289
Fax +45 3879 8989

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

info@universal-robots.com

www universal-robots.com
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B.2 CE/EU flAA AT SEH (GtDXEDENR) UNIVERSAL ROBOTS

B.2 CE/EUHARAAESZE GcOXEDOEER)

A—J— Bl 7 7 1 )V & MR 2R B 2 FURDOAY) :
Universal Robots A/S David Brandt
Energivej 25 i, R&D
DK-5260 Odense S Denmark Universal Robots A/S
Energivej 25, DK-5260 Odense S

R SE R U T B D ERIA & & Ol -

LB X ORERE - EXHORY b (v bO—IARY I AELTT1—
FRYZY MEEZEIv =2 YL —&—) BREIXEK
IV IREINET (T R 7= A X,

H ),
T UR3e. UR5e, UR10e. UR16e (e-Series)
VUTINEE: 20185000000 bAB%E — 2018 4F 5 H 28 H¥%h
AYaA—FKRlb—yav: Universal Robots (UR3. UR5. UR10 & & UF UR16e) I&
AL SE ISR I NI TCOANET L2 EHED &
ERS

(ARY NYAT A, I, TV Tr—ay), e
SBICTOMDOEHIESDLEIZHERTIED LT
60

FEEESWHETH Y, AN THUSBRIUTOEA 2T IENESINTND

| BEMiiE 4 2006/42/EC— L KO BN~ XN T W5 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, 163 1.7.2. 1.7.4, 4123 BEWisaMESE VI OF
THRIZRENEERL L - B EEIRN CETH D I EDNEEINT VD,

Il {KEEJEHE4 2014/35/EU — LA R T X N3 LVD & K BE R & 2],
Il EMC $5 2014/30/EU — LA R T I 115 EMC 50 6 & UL 2 SR
IV RoHS #547 2011/65/EU — RoHS 547 2011/65/EU %= £
V EMC {54 2012/19/EU — WEEE {54 2012/19/EU % ZId

N—Y =358 [-59 UR16e
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UNIVERSAL ROBOTS B.2 CE/EU #lAAAEEE (SudDXEHDHER)

FHINTVWSRAERIKSIE. MD D 7(2) &2 &

LV f847. EMC {8 D2 6 2%

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

TUV Nord ZEH] 4470814097607 | (1) EN 1037:1995+A1:2008 (1) EN 61000-6-2:2005

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

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

TUV Nord ZEfH 4420714097610 | (1) EN 60529:1991/ A2:2013 (II) EN 61140:2002/ A1:2006
(I) EN 1SO 13849-2:2012

I N TS T DOMOEAMNEEES & CHERICE I 251 -

(1) ISO/TS 15066 3# FA AT AE 45 | (111) IEC 60068-2-64:2008 (1) IEC 61784-3:2010 [SIL2]

&

(1) IEC 60068-2-1:2007 (I) IEC 60664-1:2007 ISO 14664-1:2015 (7 V) —
JV—2XA Class 6

(1) IEC 60068-2-2:2007 (I IEC 60664-5:2007 Aan i S I ELE E

(1) IEC 60068-2-27:2008 (1) IEC 61326-3-1:2008 & £ UFUR3e. UR5e, UR10e

D Class5 HB LU
UR16e Y=t al —&—f)

A== HEIVIETOHERNARERZFIIUTICEET IBFHR2RZUETIEDL TS
PAT DOEFHEIZRIGT B B2 5E ) U T2 B i D\ T

ESN

NPRBERE K V) e A W LREE RIS (1SO 9001) 7GR

75 v Afiikinas. FREE # DK008850,

/

Odense Denmark, 17 August 2019 f-,-'L;’f'f w7 / VR A

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 €0 Fax +45 3879 8989 www universal-robots.com
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B.3 Z4&Y AT AIFEHE

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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B.3 4 AT LIFHZE

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
TUV NORD CERT GmbH

Langemarckstrale 20 45141 Essen

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

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

EN 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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R
B.4 '[%] RoHS UNIVERSAL ROBOTS

B.4 1[5 RoHS

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

R ABAFYEATESHESETAET

i Toxic and Hazardous Substances and Elements 3 ¥ H ¥t R
A 31 I 3
i R & Hexavalent | gﬂ'ﬁfw 4| Polybrominated
Lead (Pb) | Mercury (Hg) | Cadmium (Cd) | Chromium Ihi'“#"h nﬂ“’ (Be)| iPhemy ethors
(Cr+8) 581 (peDE)
UR Robois
UR31 URS [ UR10
UR#LE A,
URIURSURTD X 0 X 0 X X

{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 «

X: Indlicates that this waic or hazardous substance contained in a1 least one of the homogensows materials wsed for this pan is abave the Bmit
requirement n S0T11363-2006.

N EREETERNAE s EISsAE-AEAE S REESIT 136Dk Ee ERER -

(EUSIERE  REXERIH LEFTAHEXREGTE—SRE - )

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

Reder 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 ime Customer desives 1o 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.
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UNIVERSAL ROBOTS B.5 KCC ‘Z 4k

B.5 KCC %/t

S

Ar=2rHEel MOSEM

o X} =2 =
AR Universal Robots AISEAF':‘&I&E'EHE 2016E110079
”-.dl.l- ----- E -E ----------------------------------------------- ;- ---------------------------------------------------------------
agel MBASSHEE . g5eiq0079  HEMEF yiaug vestergaard
— Energivej25, 5260 Odense S Denmark
II'E-E*E?J%EHQ j|;"‘" " j|__r1§ AFERE%
a1 A FEHHE
aA(714) UR16e sd(s=) 6 axis
Agert felds 19-AB2EQ-01080
=AY Universal Robots A/S
EYURY

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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R
B.6 KC L VA % — UNIVERSAL ROBOTS

B.6 KCL JAX—

TBTG-CFA2-S05T-BAQF

FETANAANT A% F 25
Registration of Broadcasting and Communication Equipments
43 Ex 49
Tiack: Norn: or et
7] 2k A A (A F 4 A)

Equipmeni Name
A RVA b
Beeac Mok Nurnber

Universal Robots A/S
UR e-Series robot

UR16e

s e v

Senes Moda! Numbar

FEHE
Registeation Mo,

R-R-URK-URI16e

A 2= Ap A (23] )= 7} Universal Robots A/S / divl=

Manufacturer'Country of Origin

FEdud

Date of Registration

2019-09-26

7 e}
Others
A 1A= (Asby) Alssae)2 A3gel wet 5= 0 5E F8 et
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

Director General of National Radio Research Agency

# AGES GLEAV AL duA " RY FILRA" § R i fEojolo} thid)

Haba) steln 22 9 S8e] Ao + i
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UNIVERSAL ROBOTS B.7 EREGAABREEI] &

B.7 IRbEEABRGEHHE

. . . / A PART OF
Climatic and mechanical assessment

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

Energivej 25

5260 Odense S

Denmark

Product identification

UR 3 robot arms

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

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

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 W % %

Andreas Wendelboe Hgjsgaard
M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk
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B.8 EMC iRz E

FORCE
L

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.

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 EMC Directive 2014/30/EU, Article 6
IEC 61000-6-2:2016 EN 61000-6-1:2007

IEC 61000-6-3:2006 + AMD1:2010 EN 61000-6-2:2005

IEC 61000-6-4:2018 EN 61000-6-3:2007 + A1:2011

IEC 61326-3-1:2017 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,
directives or laws other than the above mentioned.

Digitally signed by
KnUd A- Knud A. Baltsen

Date: 2019.07.04
Baltsen 20:59:02 +02'00"

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

Signature

FORCE Technology ~ FORCE Technology Norway AS ~ FORCE Technology Sweden AB FORCE Technology
Agro Food Park 13 Nye Vakas vei 32 Tallmétargatan 7 Park Allé 345
8200 Aarhus Il 1395 Hvalstad, Norway 2605 Brgndby, Denmark

Tel.+4543 25 14 00 +47 64 00 3500 +45 43 25 00 00
Fax +47 64 00 3501 +46 (0)21-490 3001 +4543 2500 10
info@forcetechnology.no info@forcetechnology.se info@forcetechnology.dk

www.forcetechnology.com
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IOk rZvay Tk, ORY v 7—A L3V NO—ILARY 7 ZAOBEFRIZENTHEAIN TV S EHEH
BEHHUET, MMESDF U N—EIITRRINTWIGEIE,. FBRENZDRAITHERL T
WBZEERUET,

BRBISIERTIED Y FHA, BIKEIE, REDERDAT—I7 RNV A —IZLo>THFEI N, B FE
I T — T DO DT e - MREEG 2 EH T D ETT,

WEEEISLA N 2R L £9 ¢

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

WMI a7 IO T7 vy 7)) —IZlT SR, BRIETLIER. A RIA VUNTRTFELNZGE
DH, LT OO I N E T,

I1SO 13849-1:2006 [PLd]

I1SO 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

LRFIEY AT L%, 20O OBEOBEMIZEDSO ML X)L (PLd) 2EKT 2 LD #EFIhTn
i—é_o

ISO 13850:2006 [(5 1777 TV —1]

ISO 13850:2015 [{£ 145 3V —1]

EN ISO 13850:2008 (E) [{5 11775 IV —1 - 2006/42/EC]
EN ISO 13850:2015 [l 75 TV —1 - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design

N—Y3a58 I-69 UR16e
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RO OB IZHE DS ZEIE N T TV -1 2ERT D L ORI INTVES, FIETTY —
11&, E—2—IlEL2METL2eTRARY FOEERIFIEL, FIEVERIND EENEZRET
L X v/ fF 1k TT,

1ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

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

UR IR Y MIZDHMDFANIED IFHHX N TNET,

1ISO 10218-1:2011
EN I1SO 10218-1:2011 (E) [2006/42/EC]

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

ZOFKIE, BRY DA VT T —E—TRRAL, BEEEMITICHEINZE DT, 2FHOH
43 (1S010218-2) . AARY hDA VF 7L —Z—mIFIZHFEINZEL DT, BRY MOREKE L
BEHIZB T oG 2 ERLTVET,

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems — Safety Requirements

Z ONXEHMIL, 1SO HHM 1S010218-1 £ 1S0 102182 2 —D2DXEL L TCEEDA-EDTT, [FHE
SEDE[EHEED S KEHEFEICEEINTWHETH, NEREL T,

WM OEE 8 (1SO 10218-2) . Universal Robots TIXA& <, ORY NV ATLDA VT T L —4—
IZEAINDZEDTHD I LIZTEELIZI W,

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

ZDHF AL, 1ISO ik 1S0 102181 (L2 2H) & 2% —2DXEL LT DAZENDTT,
CSAIZOARY hY AT ADA—HF—[[IFIEMMBREAEZINAE U R, THHDEMLDWL DL,
OFRY NDA YT TV —R—ITHEAINDAEEENH Y 9,

WM O EE ¥ (IS0 10218-2) . Universal Robots TlZZ <. BARY NV AT LDA VT T L —4—
WHEAINDZEDTHD ZLIZTEELSEZI N,

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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INHDORRKIE, EAN, BEAGEICETIEAZEREL T, INOLOBRMADERIZ, UR D
Ry MW PEENERBICE W TERICFEH L, TOMOBEREZEL LN L 2MHEFEIZLET,

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

ZOHKIL, BEBHBEREOIEINAZEMC A I 2T B2 EH L E T, ZOHBADOHENLIX
T DDA IEC 61000 DEFHET D EMC FHAE LREZB X254 TH, UR DR Y NDLEEBEEEDN
HREWRT D AHEIILET,

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

Programmable controllers
Part 2: Equipment requirements and tests

A, ZERE 24V 1/0 1%, MO PLC VAT AL DLELUZBELTEEIZT L0, HIZZOHKO
FRIZE DO THEREIN TV ET,

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

Safety of machinery — Prevention of unexpected start-up

INEDTODHMIFMO THELL TWET, INSIE, AVTFUVAREBHFOEN LU ZRWVEFRA
H. FLEHERTCOERUAWEFHIVY R28Ae35, PHUARAWEFZEET 57-0ODL4
FHIZ EZLU T,

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

R bR v OEERBEIEL 2420y 7 A=A LT, OB ITHERL T E T,

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

:0)%%1‘% F BRI T O RESFEHEEREL £, URTAY MILHIITEDINAIP O— NITE
L &al, DEINTVEY, BRY FOATY H—%2 THIEZI W,
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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

BIAS 7 — 7 V& 2 OB TV £ 5,

1SO 9409-1:2004 [Type 50-4-M6]
Manipulating industrial robots — Mechanical interfaces
Part 1: Plates

UREORY bDY—=NT7 IV, ZOMBOAA T 50-4-M6 IZHEHLL TWE T, EREIZORY D
V=)Vt BYIBRT T VT RMERIZTBEZD, TORBIZEDOVTHEREINTWVET,

ISO 13732-1:2006
EN I1SO 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 IRy hOXREIEEIZ., ZOKREDOERT 2 AMLZE EORF KM THREINS XD IZERFHINT
WET,

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

Protection against electric shock — Common aspects for installation and equipment

URITOARY M, EEIZWN T HHERZEMLET I, TOBRKBICESEIHEEINTHET, HENE
T—A (B#) aRX7EZ—IN—RIZTA VA=Y= aTIOERIZLY., BEHEMNITOLLTH
i—é—o

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
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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

URBAY ME, INOLDBMNERT DT ANFIRICETE, TAMINTVET,

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

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

ZORKIL, ZeBEEEE N ADEFEEEL £T,

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

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

Z ORMED—RIFRAEH I N T ET,

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 O Y hDESREEEIE, Z ORI ERFINTVET,

N—Y =358 I-73
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33, 1kg / 72, 91b

W

0

[

i [ 900mm / 35, 4in

St
e

‘

NR=2L ¥ 2V — K 120°/s
ZOMDEY a1V~ K 180°/s
W=l ) 1w/ /9 39, 4in/s,

VAR D AR 1L 5, 5N

AR NN ?190mm / 7, 5in

AV M=V ARY 7 ADY A XA(WxHxD) 460mm x 449mm x 254mm / 18, 2in x 17, 6in x 10in

V=)L 1/O A=} p

|

\4

CRIVATI 2. TYRINHE 2., YO T AN 2

I/O &I aY bA—=)LRY 7 AIZEITS 24V 2A

i TCP/IP 1000 Mbit : IEEE 802.3ab, 1000BASE-T Ethernet */
7w K. MODBUS TCP & EtherNet/IP 7 % 74, Profinet

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

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

70— )b— A4 HH ORY b7 —A:1SO 75 A5
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WARIEE=1 7R 775 MMEHTH 350 W

\

82

FEM TIWVIZUA, PP TSRAFVY

IR 100-240 VAC, 47-440 Hz
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UR e-Series Safety Functions and Safety I/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 safefy function including the external device or equipment is determined by the overall architecture and
the sum of all PFHdSs, including the UR robot safety function PRHI.

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# Function Description What happens? |Tolerance] PFHd affected?
Pressing the Estop PB on the pendant’ or the External Estop
- {if using the Estop Safety Input) results in a Cat 1 stop® with
e pawer removed from the robot aciuators and the ool KO,
Emergency | command al joints to siop. Engage brakes andremove | Category 1 stop Robot
(?ggo;dala"sgot]o See Stop Time & Stop Distance Safety Functions®. o
ONLY USE FOR EMERGENCY PURPOSES, not
safequarding.
This safety function is initiated by an extermal protective device
Safequard |using safety inputs which will inifiate a Cat 2 stop?. The tol
Stop¢ |/0 are unaffected by the safequard stop. Various configuration Ci;rggoa?zg::ﬂrp
2 | (Protective . . 552 stop - | 1.20E-07| Robot
Siop See the Stop Time and Stop Distance Safety Functions:. (a8 described in
150 10218-1){ function, add the BEH of the exfemal protective device (o the
PEH{ of the Safeguard Stap.
Sets upper and lower limits for the allowed joint positions. | Will not allow motion
Joint | Stopping time and distance is nota considered as the imit/s) | 10 exceed any limit
Position | Mot be vilated. s p:;hcr:n?lscl e
3| Limit |Sechlointcanhaveisownimis.  |resuedsomotonuil| §° | 120807 ot
(soft axia Directly fimits the set of allowed joint positions that the joints | not exceed any limit (each)
. can move within. It is set in the safety part of the User A protective stop wil
limiting) |jnwertace. it s a means of saety-rated sottaxis imitng & | pe initated to prevent
space limiting, according to IS0 10218-1:2011, 512.3 exceeding any imit

1 Communications between the Teach Pendant, controller & within the robot (befween joints) are SIL 2 for safety data, per IEC 61784-3.
2 Estop validation: the pendant Estop pushbution is evaluated within the pendant, then communicated! to the safety contraller by SIL2
communications. To validate the pendant Estop functionality, press the Pendant Estop pushbutton and verify that an Estop resulis. This validates
that the Estop is connected within the pendant, functioning as intended, and the pendant is connected to the controfler.
* Stop Categories according to IEC 60204-1 (NFPATS). 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 controlled 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 remowed. Category 2 stops are defined in IEC 60:204-1. Descriptions of STO, 531 and 332
are in IEC 61800-5-2. With UR robots, a Category 2 stop maintains the trajectory then retains power to the drives after stopping.
41tis recommended to use the UR e-series’ Stop Time and Stop Distance Safety Functions. These limits should be used for your application
stop time/ safiety distance values.
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UNIVERSAL ROBOTS E.1% 1
) Safety i What is
SF 4 .”  |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
Power [wnich aiso affects the curent 1o the robot arm as well asthe | CYnamic limiting
9 L bot speed of the current/ 10W |1.50E-07| Robot
Limit |roRotspeed. toraue
This safety function dynamically limits the current/ torque but q
maintains the speed.

UR16e
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. Safety . What is
SF# .- |Description What happens? |Tolerance| PFHd
Function P PP affected?
FReal 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 soeed or a protective
is reduced to ensure the limit is not exceeded. pe P
; ) 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 rabot in the given motion. If the distance needed 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 L 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 (e.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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UNIVERSAL ROBOTS E.1 %1
. 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.
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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.

% |50 robot safety standards are developed by 150 TC 293
(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 control ) .
while the robot is in automatic mode. UR robots do not provide hand-guiding
. for collaborative operation.
Collaborative Hand guiding equipment shall be located close to the
Operation - end-effactor and shall have:

2 201'3 1 editon, | End-guiding . Hand-guided teach (free drive) is provided
cl 5103 »an Eme.r_gency Stqp push.hultonl and with UR robots but this is for programming
ause 915 * a 3-position enabling device; and in manual mode and not for collaborative

+ a safety-rated monitored stop function; and operation in automatic mode.
+ 2 settable safety-rated monitored speed function.
35M 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
infrusions o ensure that e MINIMUM PROTECTIVE | et 20 P e S0 et etions 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.
Speed & laser scanner detects intrusion(s) ) 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 S . L UR robots have safety functions that can be
4 2.:]1p 1 edition I{irlher}len:;r PFL applications require considering the ROBOT used to imit rnotionegpeed momentum
d 510 é desian or APPLICATION (including the end-effector and farce. power and mE:ure of II‘IIB robot :
ause .10 wngml workpieca(s), so that any contact will not cause injury. PO :
The study performed 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 20218-1 End-efiactors forces caused by the end-efector 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.
if the INTEGRATION nisk assessment defermines that an enabling device is needed for nisk reduchon, i 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, e 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?
See IEC 60204-1

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

— 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 3" or
“Category 377
See IS0 13849

Here “Category” refers to the architecture used for functional safety as described i 150 13849, ttis one atirbute in the
determination of a Performance Level (PL). With Category 3 architecture, & single fault will not lead to a loss of the safety
function. “Category 3 is often called “dual channel.

What is “"PLd" or
“Performance Level d°7
See 150 13549

A Performance Level [PL) is a discrete level used to specify the ability of safety-related parts of control systems to perdform
safety functions under foreseeable conditions. According fo 150 13849, PL=d is highly refiable. PLd is required by IS0 10218
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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B & B EMESEH (B)

H &k NV A—FH (C)

HOWERH Y =)L e TIVR =D EOM (FEHEm)
FREDEH Y —)b & TIVR—DFLSEOM (~ Y H—ifi)
JKEDFKE Y —) & TIVIR—2T 5w OM (HEshb X i)

13.2.6 VYV —Ihi&E
YV —)UEEEIE, BRY N7 —ADEERIZHE I NZY =R T 7 ) —0D XYl X
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INHOMEIF, BRY hOYV—INVTSVTVERLULTVET,
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@
V=l DfE
Y= OHRE
F
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#12 (K:300
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X 0.0

Y 0.0
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A—P=WEHL ALY —NTR, -V —IUFOLEELITI I ENTEXT -

MRETY—INDEROYREEETIET, ZO¥RIE, ZE2meEEHATIRICERBINET,
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N—Ya> 58 11-29 e-Series

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

R

UNIVERSAL ROBOTS 13.2 Z A = a—RAE

V=V R—RA Y "B =R EEZEHETDZODEAL UTHHAT S Z &N
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DA AR NIEDY, A¥—XN72 TCP & EEDRAANDENIERINET, LD
TCPIE ROy &Y > ) A NTHRAR L UTHHATEETH Y, JTOMEIZMHEZ R BI EE#
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A7) a— R 74 N—DRER
1. "N H—T, BEXREEZXY TLET,
2. %] FT, A2 Va—RIAN—%ERTDI0n [ FIZHdTCPIZXY T LT,
HAODAZY) a— RS A4 N—HTCP Z{EK L £,

3. ANEHATT, A2V a—RIA=D1/0 2L ET, f VX —T7z—AV A%
fioT, AHAFIZERRIND /0 DFEREY —hTEET,

4. BIHE N T, A2V a— RIAN—EEZHIBT 5 1/0 Z#RL £7,

EHAOLEZZH2VTNND T T T LGB A Mp 5 BEH I 23E IR, (15.6.8%D)
T0TT LE RN SBE T — IV RICYD B A ET,

APV a— R T A IN—{LEDRERL
1. A2V a—KS3A4N—y "7V T T, RAYTE IV AZa—%fioTTFOEHEIN
7ZTCP ( 16.1.1%2 &) #FRL. UTo@)IfigsmIzty h7v 7T ULET,
s MU EEMTEZAT) a— RIAN—THDORL BIEMEZERL T,
LB Z DO R CDOEI LHID LD ICME AL 9,
FIRUAZTCP DX, Y., ZEEZAHEL T TEOE Y "XV 7y "—L T\ 23 0
ATXET,
AP a—RIAN=TOa T I35 —Ri&, ( 15.6.8% M) EIRL/ZTCPD ST A Z
Fr %z > TR UIZREWEEEZEH U 9,

— AR B FAE (FEEAR 2 MV [rad] £&D) 1&. ARNORICKRRINE T,
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~ UNIVERSAL ROBOTS

16.1 %1%

aRxy hDY—=IVT7 5V
VDOIYAFAY Hak
SATRAZ Y a—RIA
A i

JilAl

* RX: 1.5708 rad
« RY: 0.0000 rad
* RZ: 0.0000 rad

OmRy hDOY—=IVT7 TV
DT I AY F & 4T
BRAZY) a— R I A )N—

e —

JilEl

* RX:-1.5708 rad

HELN
it ”
i d - RY: 0.0000 rad
+ RZ: 0.0000 rad
ORy hOYV—ILT 5V 1A
DT T A X S & AT ;
BAYY a— KT A SR— A « RX: 0.0000 rad

L

- RY: 1.5708 rad
* RZ: 0.0000 rad

Oxry hDY—=IT7 5V
VDOIYA T AX Sk
SEATRAZ Y a—RIA
A i

Jili

« RX: 0.0000 rad
* RY:-1.5708 rad
* RZ: 0.0000 rad

aORxy hDY—IT7 5V
VDT T AZ S AT
BMAZYa— RKIA)\—
L

B .

JilEl

« RX: 0.0000 rad
« RY: 0.0000 rad
+ RZ: 0.0000 rad

ORY hDY—IVT7 5V
VDA FAZ S
SEATRAZ Y a—RIA
I\ — 1

mr
_=
J

JilAl

* RX:3.1416 rad
« RY: 0.0000 rad
« RZ: 0.0000 rad

[I-106
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16.2 %2

R
UNIVERSAL ROBOTS

APV a— RIAN—A V2 —T 2— ZADEK

1. MED—FEIZHDA VEA—T2—AROAY TEAD VA= a—%flioTEER A Tl
WRRINDNEEZEHEL T,

2. AAFT, A2V a—RIAN=0560KRY MWZIETIESEMEL T,
« OK: KUifEO MRS L Vo2 TiFE <, BRIV TV ARWEAIX, A2V a—RTF

AN=TOT T L) —RTlk ZOFREEFIHTERN

« NOK: Riiiffi DN LT — & Lo 58 E <. BRINTVAREVWGHIE, A2 a—R

FAN=TO TSI L) —RTIE. ZOF&LEEZFHEATERND

c Wfli5E T A2V a— RIAN=PEEE[FT I 2GR BERINTORVWER

ZODEMEIFTF oy 7 X NN

BHAFRT, BARY MPIAZ ) a—RIAN—IRETLHESEHMERL £T,
- BHIR : BARRO AR LU T TEP AL 2D /2D EED Y UKD 9,
< TB7 T NER B EE LI BRKAMEO2EFSEENUTAZY a— R85

A N—ITRAFE I N TN B 23 D fi O FE L % BRE)

c TBTINEYUEIE : A7) a— RIAN—2 LB REFITAEN L 8D LD I0f#

X N2 155 ]

16.2

T

130DF % TSI,

16.3 7 (—F v—

& T@
> 7a—NEknsz2

™

T4—F r—rid, SHBROBEOZOIZDIFENALETE, TRy hAR—=ZIZE#HT S 6 DD
FHEIZE B R—X (L /) CTERINZRNEZYOERETT,

WL OhoaRy N FaT 5 A0 78— NI, ORY T —ADXR—ZALANDFEE DK &Y
B U CHEITINDBE TR I N TV ET, INOREWIE. T— 7). T OO,
J—2JE—=A, ARy, Ny b HREE 7oV, FEEEERE. OFRY hT—A

N—Ya> 58
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LB EGFAETDIEDRENEZEZOLNE T, ORVITIXHEICSZDOOHAERI N T 1—
Fry—2Wh)EFT, TNTNOT —F y—3BRY b7 —LEHEORHERIZ LD EHEINZHR—
AN FT,

e R—=AT —F¥y—i&, ORY PAR—Z2dLh2ESIMEL 9 (X 16.1 2HR)

e W7 —F y—IFBIED TCP bz IZfiEL £3 (¥ 16.2 ZIH)

Figure 16.1: R—A D 7 4—F ¥— Figure 16.2: *Y — ) (TCP) ® 7 —F ¥—

A—HF—EH 7 +—F v—IIMEEEHD TCO DEIEDFR— A& FHHALTE HiEE2 M UTHED
TonEd, ZhEoFY, 2V T —Fr—0DFHE, TV—RI4 TE—RE2{iH
LT, /2388y "2HLEOR—RITHIBTTTI—Fvr—DEGE2ERTILHL 0D T
&£ TY,

TA—F ¥r—DR—AXZEHT D2, SFEEDLGELHY £9 (. B BXOFEm), HE
DIGHAN T D ED AL, FRARNKYOEES KOBEEHAICE YRR £3, —JR—#KH
W2, VL DAIRA Vb (BEEE LOMW) I2H & D07 —F v—0RE O W12 5
AREAGAEIIBVTHELVEINET,

BRI ANYD A% LD IEMEICERT 121K, B T7 —F v— T, HEKDIR Y Yo
NEZ2HE2EHELET, M7 —F Y6, BRRIVARYZ2ERTIRIHEHATETEIN, 21—
Y=L TCP 2 AV RYVBHE)T D HAICHIT D2 HERHY) £,
T—=TNDR—A%EBHETDIZOIZEVEZLDEEMEATDI VWD Z ik, HHEMENLE—D
TCP DO AMETIEBRLSRI Y aVIZEEDWTEEINDIHEZE®RLZ T, B—D TCP HAIE
EFEETOMEN L VEHL AR 9,

BB ITA—Fr—EHZRFIFEIZODOTHIZIZIE (BZ Y3y 16.3.2), (16.3.3) 8LV
(16.3.4) # ZTELZX W,

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

16.3.1 7 —F ¥y—DffiH

TA—=F¥—BA VA= IVTEHRINTVDHE, OARY NOEEICHEEIIEL7/20, BARY
N7 75 L0 5 (1l Moved, Movel 5 K UfMoveP I ¥ ¥ R) 7 4—F ¥—IZR LT (7
ay 15.5.180) TOT7 —Fy— 2SI LNTEEY, T595 LT, (BIRIFE
BOORY NAT—avdiddigs, 7077 AOFETHICHEY N RIEBIZEE U ZGE.
XA EYPEENICTDBTBEL 2GR LI) 0Ry T 07 I A2 BHITHE S
TN KET, FRYDO 7 —Fv— %8BT 2L T, TOXNEY L OMHTOD S0
TILIEBDBETARNTRZTNIIU D> TBEITL2Z LI £9, FLWlE (82 =
> 16.3.5) 5L (16.3.6) TIELZIW, HDT—F v—NHEUEL L TERINAZY
. PEBEE X OREEBENICN T 2BEY — VR & VASERI N 7 —F y— 220 TlES)
U (17.3 2 B LU (17.1), TCP EfEZFHARY £3, HIXIX. T—7NB0LD2D T 1—
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Fr—r UTEEIN, BEIX TTHEL UTERINAZGA, WEBEBXA (DFY E/T.
filfE, Bi/BA) BT —T VDR LTaRY M2 INODHAICBHIIEET, MAT.
TCP FERE X5 — TIVHENICHIE Y 9,
s RUVNWRZAVERY TTZL T 4—F ¥—V ) =T, . HOLHE2ZEHTIET,
c HIRARA Y22y ST T —F¥—Y ) =T, #. H2EHBRTEET,

MRy b2 ZZIZBHEITLH] REXVOfH

OARY MEELXICBEITEZRA V2T L, ORY N —LAZEBRINSE 7 —F v—IZBH)
TEFET, ZOEFHDORTHIIZ, 74—Fvr—& TCP DEERAN L £7,

16.3.2 DENN

MARAVEWLUC, A VARN—IWZE T —Fyr—28MNMLUET, ZOHT71—Fr—iFary
N —ALDLEBERELIZT7 OV R— LR EEHZELUET, 7 —F y—H— XL TCP
DRIy arvbBLrUARE UTERINET, .

@ Tm
> 7a—NEkrsz

™

L3 =]

[[zcemm || comexEss |

16.3.3 [EfRDIENN

EARRZVEWUT, 1 VAM—IVIZER 7 —Fy—%2BIMUEY, HE7 —F y—ldn
Ry MR BEOHDEMETELUET, (Bl : 2V XVEBEHRREY), ERIXpT &
p2. M16.31IRFTLDIZ, 2HDOT7 —F r—[odhe UL TEHEINET,

K163 1ZHd L5, ZDHlL., 1BZBHOENS 2 ZHHDEIZAD, BEFEOEZERD Y i

EHEERL E9. ZHhE. p1 O Z A SEMICEA R VFHADRYZ L ERINE T, EIROEL
RONE, pT OALELF LT,

N—Iarv58 [I-109 e-Series
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R

UNIVERSAL ROBOTS 16.3 7 f—F —

Figure 16.3: [BEAR 7 1—F ¥Y— DEH

@ -
A ©
. &L

o R
/B

=T i R £ 1/0 =Rl < .
[+]

AR

& TE

16.3.4 FH 7 —F ¥—

REELEEZHH U TEETLIHG, $23T7 - TIVITHNEBE 21T O5B2 L. SEED 7
V=AW EBIGEIZIOYH 7 —F y— 2 ERU F 9,

SETE OB
1. AVAN—=NTT4—Fr—% &KL £7,
2. 74— Fr—TCHHZERL £,

SETH DBUR
FHIARZ &MU THROVFHZFRT 256G, AV ATV =2 - A ROFHOEKZ Y
R—hFUET,

1. UL DER
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2. ORY NEBEIETCTEEOED X O HfzEHi LT
3. BARY MEBEBIXECTEROED YO HzEHRL £

ViR, GFOEMZMHLUTERILSDOT, FOMBO@Y, Z g X e Y #4112
FOTHERINET,

T
SR TG ENE B R AN U 72O 513 Xl oD BON 5 AN B 8UR T
KES

P 2@ R0 TEHOLE] 20 THEFOFHICEEZMAEY, TORTHEHUNA R
2L CTHRBEOFHZERU £,

16.3.5 fil: 7075 ADFBRIZFE T —F v— 42 EHTI35E
ORY 78075 ADEEOEENT—TINIHRNL TS Y T r—yarvnZhdelx
T, K16.41%. VA BAY DN wpl 5 wpsa NOBEERL ET,

=BV N s BN
Moveld
S1
MovelL #7 4 —F ¥ — : P1_var
wpl

‘ ¢
wp2
wp3

wp4

Figure 16.4: 7 r—F y—FH &L DM L INTHY, 74— F¥y—42LETLII L TCFHTEHTED
4DD) A KAV NEFOHMR T 7T A

TIVIr—=vavid, T IVOMENBICERDZIBEIIEVWT, s s AREROD
Ay NREICEMHHT2 I 2ERUET, T— 7V L AZBEIIEE2<H—TT, &ED
BUZ, T—TINiEER 7 —F v—P1 L UTEHRT DI LT, ZOMEEZEHE U THEFIZE
RE2 222k, TOVMHEEAHAMNKIERINTNS Movel IX Y RDH B T T L,
T—TINVDEEOMEZ HNTREBEZERTD-T. BB IEMOBRY MISHTE X
R

N—Ya> 58 -111 e-Series
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UNIVERSAL ROBOTS 16.3 7 —F 1—

ZOAVETNEIT IV =2 a v ilBIEBADOT7 —F r—IZ#HATE, FEEBIZET
5T DMDIGF CHREZREPRRDZGETH>TE, ZEOTRY NTRILAAZ #E473 3
FWMEOH D TOT T A EHTETET,

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.

16.3.6 il : 74— F y—R— A2 FHNIZEHT 2545

RWEDAAV #FEITT 52, BRY hEREDNRE—VTT =TIV ETBIHTLILEDD
5, FLAZT7 SV r—YavaigatUasa (16.5 2),

-
wpZ ‘é wpl

P1
"
i wp3

wpd

Figure 16.5: T 7 4— F ¥y— (ZAIR U2 4 DD S % 5D Movel < > R

OARy h7BsI A
MoveJ
wpl
y = 0.01
o = pl0,y,0,0,0,0] T
P1_var = pose_trans(Pl_var, o) P, )
Movel #7 1 —F ¥ — : P1_var TEe——,
wpl
wp2
wp3
wp4

S

Figure 16.6: £ 7 +—F ¥Y—A~D A 7& v M

ORy N70J 7 A
MovelJ
S1
if (digital_input[0]) then
P1_var = P1
else

P1_var = P2
MovelL #7 4 —F ¥ — : P1_var '/[\>
wpl .

wp2
wp3
wp4

Figure 16.7: — DD H S BIDSEH A DY) D X

PTIZESRU 2B @0 R o DA 71y Mk THESRYEINET, ZOHITIEA Y
LY hE2YAAIZI0em IZHEELTWET (K 16.6. A 71y h 01 5LV 025MK), i,
pose_add() &7z 1% pose_trans() A7V 7 MkBEEFHA L CH A 7 —F vy—4#ETH LT
HBFTEET, A7y N2EMTLZ2MRDYIZ, TOT S LAEFTHIZHD 7 —F ¥—I124] 1)
BAZICEHRETT, ZOHEZUTOMMIIEL X3 (M16.781), Z 2 Tlk Movel 2%
¥ R Pl_var DIHET —F y—23, PT & P2 D2 DOV TYY BEXWEETT,
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16.4 71— IV RNNA
Z ZTlX, PolyScopell K> THHFH XNz TR A LEEFHIEICHbNEEET Y Ea—
B— 2y "= 70 R NINDT7IV—%FHETDHI LN TEET : MODBUS, 1 —¥
2w NIPH & O PROFINET

16.4.1 MODBUS 7 51 7> b I/0 & &

&7

3
.
> =e
> 74—Fv—
WV 74—l B2
MODBUS IP7ELZ 100.02 0O v—4rryvlE—F 2=y kMR
EtherNet/IP
PROFINET 47 FELZ ‘EEL [
® Loz -] 18 MODBUS_1 [ 4 Bk
R [Hz] MODBUS 2L—77 KL 2| 255
&M [ms]: -, #4479 b 0 YSTZRMIKkRK 0, Avg resp. fi ----
® [7ysran - 260, MODBUS_2 TS
R [Hz] MODBUS 2L —77 KLz | 255
HERM [msl: -, #4472 0 0, USIAMIKR 0, Avg resp. fi ----
#}LWESDEN
v
O #REsRT UZ hEEH

YTalb—vav .

ZZTIEMODBUS 79147V b (RAR—) 55 %2R ETEET, MODBUS H—/N—(F21%
AL —T) ADEELUZIPT RLVAETOESIZ, AN/HIES (LYAZ—F/23T T4
V) THERTEET, BESIMEBOLTRHY ., T ATHHTEET,

[Refresh]
ZORAVEWMUTTIARNTOMODBUS 2V 7L wyalxzd, V7bvyyadde,
ARTO MODBUS EED R —HERL-0b, BUOERL £9, HEHMERIZITARTIZY T
RELEIC R

[Add unit]
ZOREVZHLTH UV MODBUS =y MZEMU £9,

[Delete unit]
ZORZAVEMLUT, MODBUS 2=y b a=yw NMZEMINZTRTOESZHIKRL £7,

[Set unit IP]
ZZT, MODBUS 2=V hDIP 7 RUVAVRKRRINET, REVEMLTCINE2EEFLET,

=Yy IVE—R
HMA TV a VABRIRINT VWS EEDAEHATETT, (1641%22H), ZOF =y ViKY
I A% ENT DL, Modbus 774 7 Y MIRDY 7 T A N %XDENINE % -2 1 iER
DEFA, ZTOE—RIZ, —HO7 —IVRNZ21=y NTEBEMITFLENTVET, ZDA T
VavEAVIZTD L, HEOGERHDLE. FEUININICZITDEROHEZ &HDD I L

N—Ya> 58 -113 e-Series
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UNIVERSAL ROBOTS 16.4 7 (—)L R/NA

MTEZET, V=T VIV v IVE—RIEBROEEPREREINTVWDIGHEG, EBRIZZITDESD
BMEDDBNGENRDY £9, EBOESOHEIX, EEHEILVHRTLIZLNTESET
(B7Yavi1641%3M), EBOESOHEN HHE] Roy FE4Y V) A NTREIND
EDEDLLTDEE., BEA VI T —2—2EEIIEDbY £9,

[Add signal]
ZDRRVEMUTHEYT S MODBUS 1= MIfEEZEMUET,

[Delete signal]
ZDOREVEMLUTCHY TS MODBUS 2= M» 5 MODBUS 25 % HIBR L £9,

[Set signal type]
ZORAY FEY VA= a—%ALT, F54A TEERUET, BATRERZ 1 7E M
NO@EY T :

FIURIWAT TIUZINWAF (AA4)) F1TEY RET, 507 RV AT =)L RIZIEEI N
7234)V ED MODBUS L= N 5HEAR OGN E T, BEEET — R 0x02 (fE A A S5 AHY
V) 2FHALUET,

TIYRNWHSG FIYRIWHER (T4)V)IZ1EY NET, BELIMEOVTNNIHRETEET,
ZOHIEDHEAF - —IZ L > TEREINTWETH, ZDfHIZY E— b MODBUS
2=y M oHARONET, ZHUIHEEREDT — R 0x01 (I VgAY ) BHEHI NS
ZERERUEST, BARY IS T A& > T /213 set signal value R & V& i 2
ETCHNEHRELUGE, BIEI— R 0x05 (B—a1 )VEIAAR) BENURMEH XN
7,

VIAZ—AS) VIAZ—ANIFE16EY N&ET, 7RVATZ =)V RTHEINAZT RV A
MNOHANONET, BIET— R 0x04 (AN I AR —FHARY) BEDIET,

VIZAZ—HH VI AR—H P16 €Y NETA—Y—NHRETEET, LI AZ—fEN
BEXNDENZ, TOMEH»Y E—F MODBUS 1= M S#AROLNE T, ZITHEEE
I— R 0x03 (fRfFL Y AR —FHAIY) MWHEAIND ZLE2ERLEY, 0Ky 7O
TI L& > TE71L setsignal value R X > 2§ 2 THOEHRE L GG, Kik
I— R 0x06 (HL— LI AR—FEEZAAR) Y E— b MODBUS L= MNMIfHEZFHLET D7/
OIZHHINET,

[Set signal address]
ZO7 4= RiZYE—FMODBUS ¥ —"—EDT7 RV A%RULET, HE ELOTYF—%
LT, SEIERTRVAZERLUET, ARART KL A MODBUS =Y hdD A —
N— Iz B £9,

[Set signal name]
HE EDOTYF—%2MHALT, FHCHAHEMNITDZENTETEY, ZOARFNE F5% 70
7T ATHHATIBICHNET,

[Signal value]
2T, BIIEDESOMEMNERINET, LIYAX—(E5D5E. HIXFSR UK TREX
nNEd, HEBDEE, REVEMFHUTCEZUVWVESEEZRETDLZENTEET, LY
A2 —HADEES, 2=y MCEIAGHEIIF SR UBKTRTNERY FE A,

e-Series 1-114 N—Yav 58



16.4 7 — )V RN A UNIVERSAL ROBOTS

[Signal connectivity status]
ZOT7A VIR BEEEHEEICHARY) /ZFEEIRAATES (%), 2=v "BAFHULVRE
950, FRFEETELRVL (FL—) ZRUET., MODBUS DOIAEE %2595 &,
JHE I — RARRINET, MODBUS-TCP HIAMNELE I, IRDEY T -

E1 AERBK (0x01) 7 ) —diZZELAZZOBKI— Rk, ¥—N—(FZIFALV—7) T
DEFDVHFAINTOEREA,

E2 RET—47 RV A (0x02) 7 £V —HIZZEFELAZZOBEBI— N == (F~IFA
L—7) TOETVHFIINTHERA, ANUAEESET RVAHMNY E— ~ MODBUS
= N—DHREIZHIE LTI EI 2 F oy 7 UET,

E3 RET—AfH (0x03) 7 TV — T =X 7 =)V RIZEHEENDHIE. Y—N—(FHEFALV—
7) THHINAZETIEHY A, ATIUZESMEMNY E— N MODBUS ¥—/3— ED
HBET RVAIZLSTHEMMNE D2 F I LET,

E4 AL —TTNA A TT—(0x04) b —N—(F7IFALV—T) PERI N2 % L7 ep
AL ZEEARATERLTS —TT,

E5 #2%1(0x05) )V E— b MODBUS L= Mo /70 r o537 av v REPHT DFE
PRE & TT,

E6 AL — 75 /N1 A - EY—(0x06) YV E— I MODBUS L=V MNIkbh~Tnrss3I vy
IV Y REBEHT R ART, AL —7 (F—3—) DBHEISERTRETT,

(B A 7Y a v 2 RK5RT 5]
ZDF VIR I ALK, BEBDOHMA TS a UFR/IFEFRIZED £T,

A ST a v

Update Frequency Z D A —a— 3 E5DOEFHBEOLHIZMATIT X9, Thix. VE—
N MODBUS L= NI, EHEDFHAIY F7/213F ZAADZHOITE SN D ERODH
BT, SHENIZHEINTVSEA. MODBUS DERIE modbus_get_signal_status.,
modbus_set_output_register, & & U modbus_set_output_signal A7 V) 7 NE#RE%E (#i > T
ATV RTHRENET,

Slave Address Z D7 X A M7 =)V NiE, REDEFIIHIGT 2ERDZODRED AL —
T7RVAZHRET D OIHEHATE £, TDOMHEIX 0~ 255 DH#iH (0 & 255 24
) TRUINIERY FEA, 774N NE255 T, ZOEELEFELZGEIE. HHT
% MODBUS T N\A ADY =a 7 I)VEFNRT, AL —T7 R AZERIZHEREN: 2 iR
5L RHMEREL £7,

AUV N EEEGT D TCP #AR T I, HOE X N7 [m%L,

BfseIRind TCP 2tk

ISR [ms ] MODBUS D ERANEE I N, 0B 2 %ZET 5 L TORM, ik, R’ a5
BEGHEDAEHINET,

Modbus /37 hT T — ZEU7ry MIEENDTT—OH (BHREX, 7—&RUl,
TCPY Yy hLI—5Y)

BALT TN INEPRSNED > 72 MODBUS Z R D,

V7T ANMIEE VT MRS R 72 OFETE RN 27237y FDOH,

EEOEBEE 7547V (RAR—) YT FIWVAT—ZAT Y TTF— NOEYHE, Z0fE
F =N oK EZET L CICHTEINET,

FRTONTVA—IIHET65535 FTHY Y MUABOIZEYD £7,

N—Ya> 58 -115 e-Series
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16.4.2 1 —Y %Y MIP

I =53 MIPTIE, BRY bBHLA =Y 3y MIP AD#Ei 2 G306 &£ 72 13T 2 2
EMTEET, ALIND L, A=Y EY MIP AF v F—Hpdkbhigaic, a2
FHIEDT 7Y AVEEMTIMERTEEY, UFDY 7Y a VHERTEXT :

2L : PolyScopeldf —H 3w MNIPEHNELON/ZZ L2 HE L, TOV T L& @EEEY K
TUEY,

—HI#E 1L © PolyScope I3BAED 7OV T A%k —HRFIE L 9, 07T AIMEIEL 7285
LU ET,

{Z1k : PolyScope (FHAED TV T LAEEIEL £7,
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17 [B#E] 47

ZOEHEMSIE, BARY MY —=IVOFEFBE/FEPORY hOYaAs v s EELIZEHNT
LT, BARY N —LAZEEBE (Vary) IELILENTEET,

T4 —Fv— 795 4 FRTCP
[ea— v Tcp x| -142.20/mm Rx|[  0.003|rac
v | -580.44/mm RY| -3.155|rad
[+
z[ -176.72)mm Rz| -0.053|rad
p ~—Z -90.99 °
TeeEm 1 o ' ‘
r sany— 113.12
[ 1
TR 102.28 °
L ]
-] DESS! -56.55
[ 1
DESN: 90.73
[ 1
DEIS 1.10
=k Amevs Zu—K347 ‘ I !

17.1 WV —I)L O H)
ORY N7 —A%, BEDOHAIIBEITSIZIE. MoveTool R &% > DWIFNhZ2 M UGITET,

- BEIRH (B) 1FZ0ARY bYW — V% ZRINZ HHICBEIL ET,

s [EEEE] (F) &, B8Ry MY =)D A% FRINZHEIZEEL £9, EEEMAEY —
Nt B —RALYh (TCP) T, WhIEOARY N7 —ALKHHOETHY, OERY +OD
VLR S ERELET, TCPIX, MNIWVWEHFDR—IELUTHEMIMTVET,

17.2 TR v b

ARy FTCP OBAEMENLRME/ZIE M) H—MHIELS AL, HDHWEARY MY —ILD
KDY =)V AERORT (13.2.522M) 1E< A d &, IEHEERORAD 3D KEHHK

RINET,
ORY bR TO7 7 AEETLUTODE, BEREROTEIVPENIZRD 2 ICHELTLZ
X,

LAEMIE, BARY b TCP 2ALERO TS Z & 2 Al X D FEHM 2R Hikif e X/
BRARMEEAL BTk Ed, M A—mIE Femk bIOFEmANI W2/ 2K
FITRRINET, I Tlk, EEE— RRA (13.2.22281) 72771 7IZR8>TET,
Y =)V ATAESOBERIE, aFRy MY = )IVOBIED %R T NT NLD d 2 BRI #E T A4
b3 nEd, MR Y=V AR (N7 ML) OFFaIhn-zidgsRUET,
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UNIVERSAL ROBOTS 17.3 YV — Ui

ARy TCP AMRADEIZWAL RS, IDRJAMHEAET, TCP AWEHADRA =A%
FRFHEATOICBD L, RADAFYLDRIZEDY &7,

7 A—F v—
OFRY N 71—V RDE E¥g, 74—F¥y—7T. Oy T —AL%bEa— R—AF/HF V—
W7 —F y—IZBH U THIMHT 2 G2 EHRTIET,
FmREPEIZORY DT —LDBENTIBZLEDIZ, Ya—T —F y—%ER U, [fizRA]
ZEHLUT, 3DMEOY a—MEEZ2EFEL, EBOORY N7 —ADEa2—I1&5bEFET,

727547 TCP
ORY N7 4=V RIZ, 72574 7TCP T, BUET 77« 772 —)bdulrgi (TCP) DAHIH
FTRINET,

BA—A

R—ALRZZ&>TORY M2EMEIZBETAHEEIZT VAL, TZCTHEIRZ V%
EMLU (14.4%228) UTA VAN —NVTEHFEFADMEIZORY M2BEIL T (16.1.9%
S, F—ARR VDT 74N NZRETIR,. ORY N7 —AL%2 4 LAE (2281816.1.9) 12

RUET,

TV—k517
HE EDT7V)—=RIA TREVEMATD L, DAY b7 —AEFEOAE/ LB EHE
5ZEMTEET,

HET B

BERZYT, 727747 TCP D Zili % EPFOBEREICHIZA S Z LN TS T,

17.3 YV — VA&

FTEXEARNRY 7 AL, BRI NS T —F y— TN TCP D582 R iEEZ2 FR U ET,
o BB ZERDO TCP 2T 3 (16.1.122) , R—AfHFE2 Xy LT
R—ATT 4 A—HEIZT 7 AT2IEHTEET,

17.3.1 R—AILT 4 X —[HH
R—ALTF 4 A —EHEIZT 7L ATHE, TCPIZNTEE—7 Yy hNVaaqy MiBEx/AlEa—
T RR—ZA(MEEZIEAR) 2 EEICRETEET, F: COEBIEA T I >D/~D, O
Ry N7 —LAZEERHEL EEA,
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17.3 Y — LB UNIVERSAL ROBOTS
REi-rd [ARD
20 aro. pEes ; =7
=E: Z74=Fr—
lea—
TCP
E X -142.10/mm  [+][—]
Y -580.44 mm |+ —|
z -176.72)mm [ +][ -
[@#~7 F o rad] -
o A 0.003/rad [ +][ -]
RY -3.155rad [ +][—]
RZ -0.053/rad [ +][—]
PEESAS:.|: 4
~—2 0099« [+][—]
E sarg—| 113120 [+ -]
TR -102.28 [+][-]
Yz RL -56.55°  [+][—]
0 8 YR R2 90.73 T+ =]
oK vl k3 1.10/- T |

ORw b
3D EHHENORY N T —LDHREDOMBEZRLUET, EHEARY T —LDX =7 MiEZ
RUET, MEIFHEOREMIZE > THIEINE T, JEREET 1 IV 2K U THEA/MEN
U, B2 R IXETCYa—%22E LY,

ORY ~TCP DIEEINAZMENLZEE/ZIE M) A—MHIZELS RS, HD WL, OFRy bV —
VD FHEDPY =V AABERORR (13.2.58 M) (LEK R 2 &, EEBERORRD 3D KB
MERINET, BEVFHIE, TARY b TCP 2MLERDT DI 2H A IND LHflExRT
HEARE RTINS QR FHE e BTSN E T, MY A—miE, &k B OFEml
WV 2N BREITERRINE T, 22Tl EEE— REHR (13.2.22218) "7 2757«
TR >TVWET, VI AAEROERIE. ORY MY —ILOBIEDHZRTRT LoD
HZEIRMHETAFUEI N FE S, HENTIX Y —IV R (RXT ML) OFFAl X /- % %
KUET, =7 v bRy F TCPARADEL IZWARL KDL, IDRENVHEAET, ¥—
7w N TCP WERDER%2BA 2 - IFBATHIIR2 e, RADOUAFLFIZEDLY £7,

T A—F y— &V —=IODOfiE
T T+4 7 TCP B LUEIRINBEBEDBEEENRRINET, X Y. ZHEZEIZE>TY—
VOMEZREL £9, RX. RY, RZEENMEIZ2REL 9, HBOHAETD DWW/ TCP D
BEIZOWT, FMllE ( 16.1.1) 2 ZTELZX 0,

RX. RY. RZAYVZAD FIZHD ROy TE IV A= a—%{Fi>T, FAOEREA 7% ER
bi‘é_o

o [#EEANRZ MV [rad] HGEIEEEENR Y MLE UTHEINE T, @OE XL, [HiEXE5
EZIYV7THRLU, X7 MVAKIZZOREYD 2RI E25ME2EOET, ZHET
T ANV BIRETT,

o [EEEARZ MV [P] GEIEEEENR Y MLE UTHEI N, X7 MVOE I D [EEEAEDRE
S UNEA) I 3

« RPY [rad] T —)l, ¥vF IA— (RPY) ODAET, MEIZTIIT VITHRY £, RPY [
75 (X, Y. Z7[EiE) ASROE S ICHEINET :

Ripy (v, B, ) = Rz(a) - Ry (8) - Rx(7)
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UNIVERSAL ROBOTS 17.4 Y a1 v Mi#

« RPY [°] E—J), ¥vF 3I— (RPY) ODERFROMEIZLD T,

xRy TT2LBEELRETEET, Ry ADEMIZHD + F/21F-RavE2LyTLT
©, BUEDMEITN UTIERRENTEEd, REZVEMUKITD L. H2EEBRTE ET,

VaA v Mg
filxDYaAy MIBEPEZEREINET, £V 31 Y MIEIK —360° 225 +360° OHIFHO
Vady MIREROC LATEET, MFOEYICY 31 > MIEERRTS £,
»YVaA v Mg sy TUTHEREL T,
s Ry 7 2OLEMIZH D + £721F - KAV %Ly TUT, BUEDMHIZH U TINE % 72 13bk
HEFOET,
- RAVERMLTS L, HEEEMBETEET,

[OK] H& >
COHEHEZBEEE (173 HOEMIZUZEEIR. OKARZ IZ&y U THEHEIZRE
DET, ORY MY —AWHEINZHEY ZTHHL 9, REDEEMEIY —IVERE S
72354, OARY b7 —AlX Movel DEFI % 1 THEHTLINE~IE, YaA v bRYVa v
DERFRIZHRE X N2 5 121E Moved DEEI X TE2MHHLTLTE =7y MIBIZBEL Z
9 (15.5.1 ),

[Fyrtll] Ry
Xy U bR E VIRHEHE KT I, BE2IRTHELEXT,

17.4 V3o > MiE

VaA Yy MBI 4—IVRT, lxDYaA v EEERHETLZ N TEIET, KVafv
NI, KES—TEZHEIND, T7ANIDOYaA v MR —360° 55 +360° O #ifE TEH)
LEd, BRIETD L, YVaaty MIZhEE»EEEA,

B :Vaty MIT 7 AN N EIRBERDZEHOMETHETEET ( 13.2.422R) . Fi-
REPIX, KEA—HNOFNY = e UTERINET,

e-Series 11-120 N—Yav 58



17.4 Y a1 ¥ MiE

UNIVERSAL ROBOTS

g
oF

CREATOEIZRE (16.1.3%2) NELRWEE, £

ZIZOARY N —LANKEIRMEZEATHDIEEIE. 7
V=R TR T2MTLORy MDBHIHEDODD (FHD)
BEMWHY ET, ZOLIBREGEEICIE 7V —RIATKRE
VEBLTLZXW,
ELVOCHMIEREZFHL TS ZI N, (BRY MU AR,
RAO—REE, BLOA 7Y bORAO— RFLRE),
TOT T L —FEICHBRET 7 A% RTFE LU THAAA
7,
RAO—RFBEB IO OHRY NI EE IR, HRHBERERZ v
EEETIHICEUSBRETDILENHY ET, 260D
BWENEL K Z2WEE, ORY N7 —A41k, HHBUREZT 7
T4 TR E, BEILET,

TV —=RIA THEEIIHRANTY) AT AAY RBREN
ZHATDIGEDOAMME T IV, W —)L & EEYIZ
FABRZYIREVFIRA Y EBRRNEDIZLTLEZI N, &
HENORY N7 —LADESHFEANTHD Z L 2R F
ERS

N—Iarv58
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e-Series

Copyright © 2009-2020 by Universal Robots A/S.All rights reserved.



17.4 Y 2 A ¥ MiE

UNIVERSAL ROBOTS

‘pansasal sybU ||v'S/V S10qoy [esiaAun A9 020Z-600¢ @ WbLAdoD
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18 [I/0] &7

18.1 IR w b

RE 2 +QH :

ET & 07
————
RA b 5-Guard Reset 4 oJ[a 4 o s
> Sl S-Guard Reset 5 10ds 1 5 Prog-Running ds

2 6 2(J s Start-Prog 6 2[J s
3 7 3007 Stop-Prog 7 3037

analog_in[0] 0 1 o1

ov 1ov

Ewind

analog_in[1] . o i

ov v

=
analog_out[0] () o endlog 2] - o
m
analog_in[3] 0.00V BE
analog_out[1 e !
seutt) @ = ov 10v

4.00 mA

HEHT, OARY bOIAY MNA—=ILRY ZANLDTA T I/0EE2HHE_X—L, HE

?éytmfﬁiﬁ HEX., 7073 AETHEEOT, Vowﬁfmﬁ%éﬁmbiﬁo
TOT I ANEFRIMAPPEEIIRL ., SOl MMEILLET, a5 AMEIRRIC
FTARTOHIES! %@&m%ﬁ%biﬁoﬁﬁi1mﬂ®%%fﬁﬁ$nét@\ﬁ%@
BEITHETICRRINZVIGEELH Y £T,
R TTRER 1/0 13, REREDLE /0K Y a v TR LU BN LEHREMIITHI
NTVWET (~13.2.82 ), FHINEZEDIZOVTIE, TI7ANRPI—F—EBHHZ/D
RV IZZE2MEBEDOLFINT S £, REFVEH TN INEEATRELRHEIIE NI IVTE 2
LIETET, LED E L TOARRINET,

EEDOBEKUCHETLEMIE. 21—V —v=a T IVIIHH»H Y £9 5.4,

FIE Y=Y IVH I ZHIEL THIEEDAK, V—IVHENT, EEEZMKTIET,
URCap % EINT 2 L BEANDT 7 X ANHIBRINET,

7%m7ﬁl L 7O s 10k, EHRES (4~ 20mA] £23EEHS [0~10V] &
LHILEHRETEET, ZOHRE., 7077253 nE oRy haryio—5—%%
Tﬁi%?éythéoféﬁﬁﬁﬂiTo7~w&ﬁtlmwp%\ﬁTét\7%D7
W=V ATIHAD R AL VERENDT 72 AMHIRINET,
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R

" UNIVERSAL ROBOTS 18.2 MODBUS

W=Vl VR =T =R V—I)EEA VA —T = A (TCl) WEMELINTVD5HE.
V= DTFATATNIMATERLS A 9. VO HEHED Y —)V AT RO & 5124
U&7,

Tool Analog Input

Baud Rate 115200
Parity None
Stop Bits One

RX Idle Chars 1.50

TX Idle Chars 3.50
T

EHAPHEINET 2T VY BEMTHB L X, V=L TVA
VAR O & 3 0 4 HT % () & B EDD Y £,

« W —)b _ 77 [0] (BEiR)
« Y —)b _H77[1] (GND)
V=V 74—V REDTFICHEL £9,

Tool Digital Output

Power GND

Current

DOo0 mA

18.2 MODBUS

UFRDOAZ )=y 2y ME, 1 VANV THREIND & XD MODBUSZ Z17 >~ hDI/0
FEERRLUTHVET, WEEHIZHE ROy TRV A a—%2HLT, 2O E2HE
T255G, E5OMEEE MODBUS 1= MIEDWTRRINAZHNEELETLI LN TE
T, VAMIBIZREEREROAT—Z A, i, 4HiBIOEST RUALLGEKY 7,
Pl AT—Z A2 1/0 272y b=k >THAINDGE, HIESE2UVHILZZL
MTEET (16.1.4%2R),
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18.2 MODBUS UNIVERSAL ROBOTS

2]:

MODBUS AR un
MODBUS 1= h: 10.0.0.2 MODBUS 1= h: 10.0.0.2
IS ] MODBUS_4 [260] %] 0 MODBUS_3 [18]

MODBUS 2= h: 127.0.0.1
%] 0 MODBUS_1 [0]

MODBUS 1=v b: 127.0.0.1

MODBUS_2 [16]
MODBUS_5 [17]
MODBUS_6 [18]
MODBUS_7 [19]

MODBUS_8 [20]

G666 6GGOGG

MODBUS_9 [21]

-125

e-Series
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X

Si BEDE L]

Ay hA—5—EE 240°C 0 ~—2 OK m—— 0.0V -G

FEE 48.0V Wany— oK = 0.0V 0 . 3

FHAORY FHA ow 2 TLE— oK =-_ 0.0V

(23 00A @Ak oK — 00V 2@l

10 &% 0A @yzrk2 oK — = 0.0V

Y —ILOET 0mA 5 UR N3 OK — 0.0V |_
B

[ 2020-03-26 03:00:31 Ea— E @ (/] x4 _

‘ 2020-03-26 03:00:25.162 PolyScope COAD ~

O bFlERFTEHA Y FEBRLTIES
Ve

19.1

HEME Y a1 MiHE

EE O EESIZE, BRY R —A2 3V "A—IRY 7 AD@EEMENRERRINET,
AMIOBEHEIZIE T Y hAE—IVARY 7 AZHEET S EmRAZRI N, GRIOEEICIEEARY b
TVaA Y MEBROPBRRINET, VaA NI, VaA YV NOREOREL LOEENE
RINFET,

19.2

Hfta o

BYIOIT L, BTy M) —DEREZSFLET, 25HICIEA Y £ — Y ORFERH %
BRINET, ROAFTLFAYE—VORMEHEERRLET, REOITLEIAV LV
DEDERRLVET, AvE—ViE, BEREIHETD MV ARZ Y 2ERLT, 7404 —
TEEY, LOMIE, HRIPEEAYZ—INTAINVE—INE—HT, TI—BFERIND
ZEERUTOVEY, B7AY—YDHIZIEI SICFHLWEREZRHET D LSRG Th T
2EOLHY. IR TTY M) —ZERT D LAMICKRRAINET,

19.3

To— LiA— NDRELE
PR AT —Z A - LE— N BZDFIIR—=I—=2 ) TOT7 A aAVIEND & AFHRE
220 £9,
s O OFEERL, VR—MOBRERZ Y2 YA Y FUTUSB RI41 7IZLR— 2%
FLUET,
s INSHDMEIRTO YT A EFEGHIEETIIENTEET,
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R

UNIVERSAL ROBOTS 19.4 EAfi U R—h7 71 )b

T
HLOLVAR—-IPRERIND &, BREEVLAR— MPHIRINE
T, HIES5 DDOVAR— M ETPREINET,

PROTT =V AMIDVWTHRL, TIAR—FIDIENTEET
- fEE
+ PolyScope D5k
. PR IL
* URCap IZRMELDHIS I D D £
< EX

T/ AR— M INEL K- Mo, AP =T 0SS AREERY. VAN, ZUTH
TR —EADY A RBREREEINET,

19.4 HAiHR—-—~T7 71V

ZDOLVR— N7 7 A IIZIEREDOZ MR H AR I L OERENTHRINTET, ZDT7 71
WIZEEFNDABIBHAEOTRY MO, 7077 A, REZELAADI L, BEiOD
Ry MAEEEHY EFT, VE— N7 7AIVIIAEUSB R 7ITEFTE £, OV HEmH
T, YR— 7 7A4MIZ&Z Y 7L, BEICHDIERICEOEEREIC T 72 AL £7,

et

T AR— NLEIZ») 2L USB R 7TO#HEP T RY
N7Z7ANVVATLADPOIEIND 771 NDY A XIZL> T,
WK20 0RRELRDZENHY T, LFE— MK, NAT—R
TREINDDEED zip 7710V UTHREI N, FHiiYR—
MIEMNTDETIIMET DI ENTETEEA,
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20 U ILBX0HE

ABCDE
default

TS5 ABIOREHRET AT r—IX. TATITLARA VA NIV EER, O— R, BE
ﬁﬂ%@3o@74:/@ & TY, Hill.., AL .. BRAF.. TS, 7 71 N/SRAIE, ﬁﬂﬁ&
DTOT T LHBEBREHRERA TEFRRUET, 774»A1iﬁﬁ7D77Ait 5 IE R
e (YA =& &Léﬁét EHEINET, OFRY i@ﬁmﬂ_ﬂi774wéﬁﬁ
TEET, ERINAZTOTI00F, T T+ THRBREZREE QI HEAAA, FHLET,

20.1 Bd<...
TaT I L) FRIIRERE R FHAAAET,

ME 2 ¢ QH

FOYS 4 =

ABCDE

e

f=1E

OR v ~ oMM

a 1) 2 »

0 00 03 00

O vcqa#s > baRRET2

PA=EZA NN 31N

1. 7077 ABLUREBXREY AV Y—T, ... 22y 7 UT, 7OV L% 8IRLUET,
2. 005 AEiAAAEE T, MO 7O T I ARERL, 2Ry TUET,

3. 77 AINISAT, FLEOTOT I AUNERINTOEI0NHERL X9,
REREEHNTVET,

1.7Dﬁ§AB$§%L%ﬁ7*yV_T\%<m%&77bf BREREEERLET,
2. OARY FNBBEHEHRAAAEE T, MEOZEZELZENL, H<Z24YyTLET,
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R
UNIVERSAL ROBOTS 20.2 i #i...

3. REMEAY 7 AT, #HAZERL, OARY NEHEHTL2OHEEHL 9,
4, BEBRCEERELZBRUCHAEDOT DI T AOBREHREEHREL £,
5. 77 ANWSAT, MLEDHREHRET 7 A VAP ERRINTVLDHERL 9

20.2 CHrHi...
FrmT OIS DY EEREREE AL £T,

HE 2 ¢ QH

FOT5 4 =8

ABCDE

e

=ik

ORvy b OMMEERH

=} HE 7 k2

0 00 03 00

O vra®s > hERTTE

5 AR EZ AN

1. 77708 L UOREZREYF Y ¥—T, Fifl.. 22y 7L T, 7RI I LZERLET,
2. 7075 AEETCHLOHB T T LERKL T,

3. 7RI LB IUREREY Y Y— T, e 22V TLUT, BTREZLEZ TS
DZAHT 2 AT TRFZZ EIRL £,

4. NFOAFI NI TTR YT AR BEOEET, 77 A VAZEHDSTT, (M ay 7
LE9,

5. 77 A NIRRT, 7075 AGNFRRINTOED0HHERL 7,

P E R E

H AT OHREREEZ DR Y OBEFRZEW L 2RI, RELTIEIN,

1. 7077 A8 JUREREY LY ¥y—T, Fill.. 22y 7UT, RERELZERL X7,
2. RRMBEHRER Y TUET,

3. EE N CH A CALOHHIREREE ML T,

4. TV LhBLUOBRBEZET XY v— T, ... 2y T LT, FEZCIIHHTEMTT
RIFLET,

L ORY NEREBERERRFOEET, 77 AIVAEHD)YTT, 7242y TULET,
REREEREEER U CHED T S LAOBRBERELZHELET,

T TANISAT, FRRERET T ANEAPERINTVD I 2HAL X,

N o o
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20.3 {R17... UNIVERSAL ROBOTS

20.3 fRF...
E 2 ¢ QH

JO0s5 4

FAY5 ACEREN I TRE..
ABCDE

L RERECAMER I TRE...

]

ik

ARy - OMMER

85 BE % L

0 00 03 01

O 9z4R14 > baRFT2

RF... i3 oA TSV a MY ‘)i—‘j_ AL, FZIFEKRT B, 7D77L\/n BRE

kc‘;of\ URMAHETT

EYMRAFE T, Y AT LANOMODIGHT 72 I3MOAFTOREICHEZ I, BEOTO I 01

BREZRECE2ITIMMETEZET, I T I L FHEFREBZTCIZEELRNGE, SUIET
DRR VI UTRRAINET,

UTFOL4RAMIITTOY T A% 7. THHR IO I L0401 L GEEELET,

BIEDREFE B WAAZDOZET L BT, FARFICREINE T,

AR DT % A1) TRREHRE & R AF... CHHRERERCOAA L GMEZEH U9, F : BE

DTN T T LAEBGFOHET LG, RRICREINET,

204 77 ANYI—Y v—

.2 ¢ QK

B x0B@ &
L TE ﬂ” ERIOEE 4 4

ﬂ‘

[&] ABCDEUrp

StartABCDE.Urp

IrANE: TANET—
StartABCDE.urp Universal Robots 7AY 2 A 77 4 L - |
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ZOEBIFEATORE Y 2R d 20— REHZRUTVET,

TV RIFTLNA Ty RZ T LNAG, BEOAEIZAND ROV A NEZRUTWE
¥, VY RIILANDTA LI M) AZERTD L EPTDOTA L7 MVIZEDETE
BIN, 77 AIVEJFUEHBRICKRRINE T,

77 AIVEPGEE Ty AV EAY TUTHE £, AIE. ERIEE A4 Z LU TER
L/i‘—c;_o

T7ANT4INE— BRINTWVWDEITANEA T2BETEHIENTETET, N\v D
TV T T 7 AINEERE, ZOEBIZERRFEINAZTOT T LN—=T 3 V10l % RR
U. Toldo) ixgEeEHlbwA—=yavgz, Told) b ASA—=YarveaEklL £7,

T77AN% BIRINTVWBZ77AIMEIZIIRRINET, 771 IVEEFERIZ, ZOFFA
M7=V REZFRHELUTIZ 7AINVEZDO A% FETIHTVET,

(] K&y T7ovayvi—iF, 771VOERZITS 2N TEL—HODRA YV THERK
XINTVWET,

T avN—=DHMNZHZ [N 27w T Troavicky), BEERINTHNSE 7 71
NXT 4 V7 M) 2ZOMEBEBITUSBIINNY 27y 4522 R—bLET, NV
27T TrYavik, HERAT 4 7 M USB R— MIELD 1T 5NTVBIGEIZDAELR)
T,
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211 ~)LVY
PolyScopeDE 1 # Kk d 2, TNTOHOHERIHATIEREZMRTOILNTIET,
1. AW A—HDAZa—%22y TL., ~NIVTEBERLU T,
2. BRINTVDHRNIIZAFavyIy—7D12%24Y T, FUTLIEE2TEHELET,
3. BEEBHBEOAMDRNXE XY TU, NIVTHEBEHL T,

21.2 N—V 3 VIER
N—=Ta v L EREHRERRTIET,
1. A=a—%8y 7L, N—=Ya VEHEERLFET,
2. N=VavEFENEREZZY ST T —ANKRRINET,
3. U224y LT, TOEHIZEY £,

21.3 &%

PolyScope fff A\ i% &
1. "N A—TAZa—%&Y 7L, {EZBIRLZT,
2. KDY A RAZa—06, AARETDIHEHZERLUES, H: ¥+ RA=a—T, HEH
E—RONAT—=RPZBEINTVWIEEIX. YVATLIE 70T I3 —DAMIEHTSE
9.
3. AT HiEEhz2 2y LT, BHEZFEITLET,
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