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O. EEAH

EZHBIRIAIFEETT. LHL. ORYc MU TIL—E—IZHR B OY—ERZIZ £ 37576, Universal
Robots Tl&LL T M2 7 3 B # B8 TORUk DB F1ToTLVET .

FTARTOIEAEDIE—IL. TFEEAE IOE CHERE TEFT

TUV NORD  UR Universal Robots e-Series Ak [&. EUDH i 35 &
2006/42/ECIZH1T5 22 B H# A THAHTUV NORDIZL YR £ 1%
HEBIhTLET .

CHINA RoHS Universal Robots e-SeriesAwk [%. & F & R4 58 (2L5E
29 4 B 51-IZCHINA RoHS:5 2 & B AL IR /7 3 1T L L
TWET.

KCCZ £ Universal Robots e-SeriesARwk 7 EAAVRES [+, KCC
T—ODREHE(ZEHNLTLVET.

HEEASATOEY . 2T RERETHERAT RIS, &
BT BOBRNIHBYET .

Delta Universal Robots e-SeriesA7Rwk (. DELTAIZEY/\O+—<>
AR ER AT HNTULVET .

K S
[@ KC% §% Universal Robots e-SeriesA7Rwk (&, A F RIETOFEHES
‘ z

BATE=FRBI
+ RiIE W 2t HTSA—hniR # SN TLVDESIZ. Universal Robots
m? e-SeriesARwh H R/ \Lwk [TREL /Wy —C R #H 8l (2R3
% ISMPM-157 U Y— E | [TEPL . R RF—LIZEHRL T
BIEETRTI—IMMTLVTULVET .

I—H—EREMAE

Universal Universal Robots e-Series Ay (. # &5 #4972 A 2B 54 BR
n Robots BIUOTIVIRRBFIEEERLTOET .
l L URTIFRETREIZBLT. NGB ERLUHEEZIT
TWET.
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EUEERICEDEE

RS EEITEMERTRELTOET L. BN LN THLEUFE T ICEDE EE#Z (TANTULSE LD

UFEF . B35 5 (L. 2 K AR—LR—'(http://eur-lex.europa.eu) KYTE LNM=1E1FET .

Universal Robots e-Seriesld. TEE DI T ICKDRBEER ITTLET .

2006/42/EC Machine Directive ¥ M $8 © 2006/42/EC IZ&tlXUniversal Robots e-

(MD) Series A (3B 23 B9 1258 B L TL\SHE i T D=

& CEX—2IEfF o TLEE A
URRRVN 2B ERECTHERATS5E8. 85
2009/127/ECOxt & LIz VFET DTITE ELFZSLY
2006/42/ECft/E@E M .BIZKAHHAIAHDE E X
(place location here)IZ5R & L TLVET .

2006/95/EC EEEIER(LVD) TEXBOMAAAEEEZICZE. LEEDIES~DEES
2004/108/EC ERMmEItES EEO-HARShTOES . o

(EMC) CEX—/I%. J:ﬁ@CE?—#‘/JI:F‘a@ ITHERICEL

— TREUR HEhTOES . BRBSLUE T EEN Y

2011/65/EU BEAENAOER zme s g7E£08 BIEAL.

il R (RoHS) Ok OOBS % oh (38 B3 SHUF-35 % (ZBE o 215 83 (3.
2012/19/EU BER/EFHIBIEE TEHRCESHBL T,

) ( WEEE)

dA—H—3=a7JL 55 UR5e

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



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

UNIVERSAL ROBOTS 10. £R &

10. fREE
10.1. & RREE

BEHR (L) FRFTEBFIINFTEEISHLTHE T HDGEHEF BIBLSTLLEL LLTIZESD
=& H TEET DR ZER (THIENTEEY .

HFLWLWTNAREFaVR—R RS, EABRBRMNS 12 0hE LR (B EFShTHSRE 15 MA) 12,
BEFIIM B HDNEIZOm A DF B EIZKYRMaEE L1135 & (Z(X. Universal Robots (T E 7}
ARTE R ER B TIEDELET . BEH (21— ) (21 ARTER R LR TR, & H OB
NRREN-RKBEHR LD HANIHZMRDEEICEITHMERBRHBEZREL TLMVZEE
T o TNARADRMEHIF B ZERYIZ L, E-FA—F—HAFIZREH IN-ERADIEE S . HHLIE
ZTOmM A ISERTHEE . RRIEIFESEGVET . KARILF. ERRFTERBEFEIHERE
BICKBDEEBEAM T B VILIz7OF 00— E) ICITER (I RKERALE D) ShEE
Ao RELDFERICIE. BABfFEEBIZ. BABIREIGEMEL TERINET . KR T TOEHES
(X, REEDFBITHBARA (T o= . 2 A LA IR H LA IThIEEYFEE AL Universal Robots [Z&
YRR EnT=. F=ERE 4 I15R & 128 of =T 73 5o R—R 2k OFF & # (. Unoversal Robots )&
BLET. T IRTOTNARIER TS, F=EBEEFTBHEK (T CORIENISRKRNSNET. &
RIEDWNHIEINEL. PEHRDENEN PR ETOALICER TR TEFZIIAZGEEIZHTS
EEEFIR F=(IEN FTEH5LEERTHEOTEHYFELA. RRIEOHE . RIEFHEDOT TR
HEINEZH—ERIZKVIE R SNDZEEHYERA . R DT EITHEAELELER Y. Universal Robots
IR EIIMEEEZEEHRIERITIEFZERLET. LEEOFEILX. SEHRDIEE X I 5L
AEFEDEEZEKRTIELDTIEHBYFERA. TNAADBKRKEZEE L1154 . Universal Robots [&.
BOEL. . FRLEDEX.ZELDEL. T30 EHBZOEELE. LOVEIMEEN. B
. RO EEIIERMNEBEERIONT. —YI0EEEAELLEVEDELET.

FINA AR [aEER L1=15 & . Universal Robots (. 8l& F D L F-13h DR E# B[ DB EL L.
LDV AR MEBEE B LA FLRIILFEEA-

SEE

A 8 OR# BB ESNDLL E OMEERE A LEOESIT— M ICSEIHLTOE
T HICE T ONMDDIK I TR ERS < DETRE DF % EoTLESTLIH
Y. HA0ILE R AYE <. R A AN LV R (S DLVT I, — AR B IR B3 RR Y
TUDRERE LN K& O B AV T B 81 B £ RE R TEBESITT B0
AU B ENET .

102. REFH

Universal Robots [&## #t 8 (& fh DEFE T LM RE D E ER S TLVST=6. BRIDEBEEL<E L%
R I HEFEZRLET . Universal Robots TR T=aT7ILORN B HIE fE CE Y EEDIZT B8
RIDFEZILS>TOETA FHROBRYOREICHLTIEI—UNEEZEVEREA.
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11. 1= 1k B5 8] &= 1E B0 B

::

@ AR H ORI TE I T SBK B UL B M SRV B £ B E TEET
13,1, FLHIZ A—U151BEUT21.6. BE AZ2—BE ~—D1111EBBL TR
LYo
A-Y-EROBREEEMT B ERUHRITH (R SES. TOTSLOERE
EBM I B EhES .

SaAUk O(RE) . Sarvk 1(BEEB) BEUSarb 2(HE) 123§ 2R DTS5SI HINT—RIEE I
BB B B EUME L B R (SE B T

« AFAY—0
« HFAY—1
. HFAY—2

3% : *Universal Robots ft & Orkwk OfF 1k 73— 2 [ IEC 61800-5-2 [ZE DEE5H(Z SS1 Ff=(X
SS2 AT ZILEL TR B EINFT . ChoDEIIRBEDRRERTILOTHY. REDELFELZYE
ER

SaAUh 0D ER (T/K EFENZE/TLTITLY. ZORIZIZEIEZE A E (2x L TEE DOIKEE TLT=.
TAMUM 18XV aA b 20 B O . ARk (ZEa R EE A M E (Txf LK E LR PZE AL E LR
U, FIEIZORC BT A R IZEITINELT-.

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

—@— 100% extended
0.15| —e— 66% extended
—e— 33% extended

%

0.00 0.00
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

0.10

0.05

RARAANFEDIB%ISHTHFILEEE(A—F FKENHED66%"xt I 515 1L FEEE( A—F
L) L)

0.201 _@— 100% extended
—8— 66% extended
0.151 —e— 33% extended

0
speed 33% speed 66% speed 100%

RRXADNTEISHITHFILEE (A—FIL)
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0.06

0.04

speed 33%

=K E W ED33%I2xt 97 5F 1L B (7))

Saq vk 0 (R—X) OfF 1 B R

—@— 100% extended 012 —@— 100% extended
—8— 66% extended ' —8— 66% extended
—e— 33% extended 0.10{ —— 33% extended

/

/

0.08 /c/v
0.06

—

speed 66%

0.150
0.125
0.100
0.075

0.050

004‘//

speed 100% speed 33%

R KA T ED66%Ixt 97 5% 1k B E (7))

—@— 100% extended
| —®— 66% extended

—e— 33% extended /

e

—

speed 66% speed 100%

0.025
speed 33% speed 66%

RRXAMFEITH I HFIEFRE (7))

speed 100%

speed 33%

r—0

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

o«

Saqok 1 (a5 —) OE 1L IR

—@— 100% extended 4

0.06

o«

0.04

0.081 _¢— 66% extended
| —®— 33% extended

o

o

)

speed 66%

= KA S E D33%(2xt I 55 1k R RE( A—H

0.125

0.100

0.075

0.050

0.025

0.02'7%
*

speed 100% speed 33%

KA W ED66%IZxt I HfF 1B EE(A—F

speed 66% speed 100%

)

——————»

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

o«

PR——

[

0.000
speed 33% speed 66%

speed 100%

RRXAMFEISHITHFLER (A—HL)
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Jaquk 1 (PalVi—) OF LR

0@
—@— 100% extended 012 —@— 100% extended
0.08 —8— 66% extended ' —8— 66% extended
—e— 33% extended 0.10{ —— 33% extended
[ hd
0.06 0.08
0.06
0.04 | /
0.04 V
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

=K E W ED33%I2xt 97 5F 1L B (7)) = KB 2 E D66%I=xt I 5= Lk B FE (7))

or—0
—@— 100% extended

0.15, —® 66% extended
—e— 33% extended

0.10

005\ o ——2
——  —

speed 33% speed 66% speed 100%

RABDFEICH T AHF LM (7))

TaqUk 2 (TVR—) OFF 1L

0.02257 ?‘* . [ 7‘—‘*
—@— 100% payload 0.06 —@— 100% payload

0.02001 —e— 66% payload —8— 66% payload

0.0175 —e— 33% payload 0.05{ —e— 33% payload

0.0150 o«
0.04 @
0.0100 /
/ 0.03 ./
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

ERANFEICHTAHEFILIER (A—FIL) ERAVNFEICH T HFILEMH (7))
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ISO/IEC 17050-1:2010/##L L F-EUD H#AAE B =

& T Universal Robots A/S
Energivej 25

DK-5260 Odense S Denmark

i orMIVEHwE 5%  David Brandt
BE A% B iR DA 1 HRfi A | B AR R
Universal Robots A/S
Energivej 25. DK-5260 Odense S

BARISSER LTS E X AORU (Vb A—LRWIRBLUTA—FRUF U EE A 118

faft

DE B B KU Al HET—EaL—3—)  BEEIITER L TO A M ICKYREShET
B BLUH AE (IR IR LERBMZERFEDLD) .

ETIL UR3e, UR5e, UR10e,UR16€e (e-Series)

JITNEE 20195000000LA % — 201945 178 %4

A>a—RL—3v: Universal Robots( UR3e. UR5e. UR10e. UR16e) [&. B #& 5T AL #4

(ARYN D RT L, I, TIVr—23V) IR & DB R TOHBNE
L. ##HiE S EIUZDMmOE AT ORRICER T HELDET .

LTREKIFARMTHY. L TTHLGRRBLUTOERER - ENEEThTIVS.

| 44 ## 5 55 2006/42/EC LT OEHANFE-ShTN: 1.1.2,1.1.3,1.1.5,1.2.1, 1.2.4.3,
1.2.6,1.3.4,1.3.8.1,1.5.1,1.5.2, 1.5.6, 1.5.10, 1.6.3, 1.7.2, 1.7.4,
41.2.3
HBEBESHBEEVIOE ZHFICHWNERLE-EERMTXETHD
ZENE E SNTULVS.

Il {& & £ $8 5 2014/35/EU LT CHERASNILVDELUVESHIEESHE.

Il EMC#g %5 2014/30/EU LT CHEASNIEMCIE S BLUEERIEETSHE.
IV RoHS#5 45 2011/65/EU RoHS#E 4 2011/65/EU%5 R .

V WEEE#E 452012/19/EU WEEE#$§ 45 2012/19/EU%3 B8 .

FERAINTOAESHEHICES (1) ENISO 10218-1:2011 TUV Nord Cert. 4470814097607
ERCE N (I) EN ISO 13849-1:2015 TUV Nord Cert. 4420714097610

MDIES DE7R(2) - LVIE () EN IS0 13732:1:2008, (1) EN 1037:1995+A1:2008
B 1) EN ISO 13849-2:2012, (I) EN ISO 13850:2015

.EMC}ET DE66EFTER
o - 1) EN 60204-1:2006/A1:2010, (1) EN 60320-1:2001/A1:2007
1) EN 60529:1991/A2:2013, (Il) EN 60947-5-5:1997/A11:2013

[1) EN 61000-6-2:2005, (I11) EN 61000-6-4:2007/A1:2011

A~ A~ A~ o~

UR5e 60 1—H4—<=a7IL
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FRINTLSZEDMD (1) ISO/TS 15066 & A AT REL B &

Bl B9 15 2 (Il) IEC 60664-1:2007, (II) IEC 60664-5:2007, (1) IEC 61326-3-1:2008

BIULERIBETIZR (1)) IEC 61784-3:2010(SIL2) ISO 14664-1:2015( 7 52 1 =1 80 2= 18 (%
H1—2)L—LsClass 6. UR3e/UR5e/UR10e/URT6e Y=t 1L —4—(%
Class 5)

(1) IEC 60068-2-1:2007, (Il1) IEC 60068-2-2:2007
(11l1) IEC 60068-2-27:2008, (IIl) IEC 60068-2-64:2008

A—D—FEFZOERXRGREBANE. BERE/IDEEMEEFICISC TR MIZTERLTLS
HBHICOVWTEE T HERER M THLDET S.
ST 2% fm B REEH E(1SO 9001) M7 &2 . 32 7% 1 B8 : Bureau Veritas . 2L & 5 : #DK008850.

/ /
LA W/ C/
Odense Denmark, 17 August 2019 YR f TR fr—
Name: Roberta Nelson Shea
Position/ Title Global Technical Compliance Officer
Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark Phone +45 8993 8989 info@universal-robots.com
CVR-nr. 29 13 80 60 Fax +45 3879 8989 www universal-robots.com
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TUV NORD

ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma/ This is to certify, 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 described below with the mark as illustrated.

Universal Robots A/S
Energivej 25
DK-5260 Odense S
Denmark

Fertigungsstatte:
Manufacturing plant:

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

Gepriift nach:
Tested in accordance with:

Registrier-Nr. / Registered No. 44 207 14097610
Prifbericht Nr. / Test Report No. 3520 1327 | 3522 2247
Aktenzeichen / File reference 8000484576

ZerflfizieruMdss r'IM}RDCERTGmbH

le
Certification body of TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafe 20 45141 Essen

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

Universal Robots Safety System G5
for UR10e, UR5e and UR3e robots

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

EN SO 13849-1
PL'd’

Gultigkeit / Validity
von / from 2018-05-14
bis / until 2023-05-13

Essen, 2018-05-14

www.tuev-nord-cert.de technology@tuev-nord.de

A—H—<=a7IL 63
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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

Fertigungsstétte Universal Robots A/S
Manufacturing plant Energivej 25
DK-5260 Odense S
Denmark
Beschreibung des Produktes Industrial robot UR10e, UR5e and UR3e rw";)

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

TUV NORD CERT
GmbH

Gepriift nach EN ISO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607 Gultigkeit / Validity
Prifbericht Nr. / Test Report No. . 3520 4429, 3522 2109 von / from 2018-05-14
Aktenzeichen / File reference 8000484576 bis / until 2023-05-13

Essen, 2018-05-14

ZerflfizieruMdss Ieé !

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

URbe 64 1—H4—<=a7IL
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th & RoHS
Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances
KN BEEEYVHEITRBRAE EMIRER
;L‘:%‘l'gzzggme Toxic and Hazardous Substances and Elements HEH =W ES TEH
A1) U ZR—KE
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
URHLERA
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.

A—H—I=a7IL 65
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FSEERE

KCC&E£1E
<
A= HH Ol A1 SO A
Aled XF !
e Universal Robots AIS MEZEHRME o5 16E110079
_ s et oA g )
agel (MEASSHE EHE” -
P : A o o ampsnn:4: el
A x| Energwm 25 EEEG DdenseS Denmark
AtgobMol B ot 71H « 7|7+ AR o e
[y — ] Py
B A ) =
Aol s 5 18-AB2EQ-01603
H =X L .
| J Universal Robots A/S
BN -

Energivej 25, 5260 Odense 'S, Denmark

MBI, MIsEMIE U 22 ¥ A a He1 =3zl nja)
AE et &gl pl nEe M Sghgict.

20184 118 06¢
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KCE &%

6C8D-81FA-93C2-784A

AE B Y

Trade Name or Registiant
AR R AEEA)
Equipment Name
TR
Basic Model Number

54 290
Series Model Number

- ”
s=HE
Registration No.

A AL A ()7

Manufacturer/Country of Origin

= =]
S2q99
Date of Registration

7%}

Others

$ 712 = sy

Waves Act.

A5 5 A 7] A A

PEEANAAES ARES 95

Registration of Broadcasting and Communication Equipments

- Universal Robots A/S

UR e-Series robot

' Universal Robots A/S / wlHl=

2018-10-23

Alsgz2]2 A|3Eo) Wl 5SS 51

It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio

Director General of National Radio Research Agency

of A2 4 9%

] (Month) 23 (Day)

sbe o) A A IFRAN 5 paelel fEe

$lub) Sl AE 9 55

A—H—<=a7)L
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/ A PART OF
Climatic and mechanical assessment FORCE
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.
URI10 robot arms:

URI10 control boxes with attached Teach Pendants.
See reports for details.

Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

The three robot arms UR3, URS 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 Hersholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk

URS5e
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E‘IJ'I

A PART OF

Attestation of Conformity
AoC no. 1645

Project / task no. 117-29565

DELTA has performed compliance test on electrical products since 1967. DELTA is an accredited test
house according to EN17025 and participates in the international standardisation organisation
CENJ/CENELEC, IEC/CISPR and ETSI. This attestation of conformity with the below mentioned standards
and/or normative documents is based on accredited tests and/or technical assessments carried out at
DELTA - a part of FORCE Technology.

Client

Universal Robots A/S
Energivej 25

5260 Odense

Denmark

Product identification (type(s), serial no(s).)
UR robot generation 5, G5 for models UR3, URS, and UR10

Manufacturer
Universal Robots A/S

Technical report(s)
EMC test of UR robot generation 5, DELTA project no.117-29565-1 DANAK 19/18171

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN 61326-3-1:2008 Industrial locations SIL 2

EN/(IEC) 61000-6-1:2007

EN/(IEC) 61000-6-2:2005 DELTA - a part of
EN/(IEC) 61000-6-3:2007+A1 FORCE Technology

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

EN/(IEC) 61000-3-2:2014 2970 Harsholm

EN/(IEC) 61000-3-3:2013

Denmark

The product identified above has been assessed and complies with the specified standards/normative docu- Tel. +457218 40 0D
ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer Fax+457219.40 01
that mass-produced apparatus have the same properties and quality. This attestation does not contain any www.delta.dk
statements pertaining to the requirements pursuant to other standards, directives or laws other than the VAT No. 55117314
above mentioned.

Hgrsholm, 15 August 2017

{7/
77 /

Michael Nielsen
Specialist, Product Compliance

20aoctest-uk-]
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COEoIar T, ARuh T—LEIUA—ILRYI RO FE [CHEWVTGE A SN TUOSE E R EER AL
FY . MBS DFN—DEIM TR RSINTNDIEG S (. BEREHTOHE TIERL TLSHIEETR

LFES.

MIBILE R TREBYFEA. RIB L FEDXERORT—IRIE—IZEo>THE SN, B R FE

BRIN—"TDOREDRE - HEEEHEERIINETT.

BEEE UL TEERLFET:

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

YIaT7IDTE T )—ICBEATBIER. REICEATIIE TR HAR AT RTF onif=15 & DH .
LT DIREAADERIMREIESNFET .

ISO 13849-1:2006 [PLd]

ISO 13849-1:2015 [PLd]

ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd - 2006/42/EC]
EN ISO 13849-2:2012( E) ( 2006/42/EC)

Safety of machinery — Safety-related parts of control systems
Part 1: General principles for design
Part 2: Validation

&2 Fl S RTLIE SO0 DE H IZE DUV RELN)U PLA) ZE R T 583 TSN TLE
ER

ISO 13850:2006 [ 1t HF=T1J—1]

ISO 13850:2015 [{& 1k HFT1J—1]

EN ISO 13850:2008 (E) [f& it 7 7='J— 1 - 2006/42/EC]
EN ISO 13850:2015 [{& 1k h7=1)— 1 - 2006/42/EC]

WHE DL T - FEFILHFE - RFIRA

RRFE B XSO IR DEFE AT EER T ARG ENTVFET . FIEHTT—1
(&, E—2—ABNEHIETHLTORISDBEEFILL . FIEAZE R SNDEE HEFRE T 5
SNf=FLLTY.
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1ISO 12100:2010

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

Safety of machinery — General principles for design — Risk assessment and risk reduction
UR AR (ZZ DR A& O Al ITE DEFF @ Sh TLET S

1ISO 10218-1:2011

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

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

O IE. ARk DA T —3—TIEa. WEEZB R IFICHAE SINILDTT . 2& B DI H
(1S0 10218-2) (. ARV DA THL—4—MR IFICRAFE SN=£ DT, Ryt DR B 3% E &E A 2B
BERETEEZ L TLET,

ANSI/RIA R15.06-2012

EZHORAN R VORI SRFL - B2 EREE

COXKERHE L. 1SO £ 4% 1SO 10218-1&£1S0 102182 #— DDX E LL TFEED-LDTY . FHE
EOREREIORERBCEESATOET S ABEFALTT.

L 3H K DE Z EB(1S0 10218-2) [£. Universal Robots TlEAi<. ARy & AT LDA T L —E2—IZiE
A3t DTHAZELIZTE E LS.

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

COHAFTFRE L. ISO 1 IS0 10218-1 (LERESHR) L2F— DDOXELL TFEEHBLDTT .
CSAIEARYL D RTLDI—H—R HITEMMBEEHZMZELz. ShEDE # DOLOHE. ORvk
DA TIL—E—ISE A SNDA R E AHYET .

LR DE Z B (1S0 10218-2) [%. Universal Robots Tl&# <. ARk S AT LA T L —4—58
BEINBLDTHAZLIZTE E AL,

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

hoDRiEIE. EXH . BN FCEIIEMHZERLFTT . ChoDRIEADEHLT. URD
AU DEEMIRBICEWTERITHERL. TOM OB B EH ELLGVEEEREICLET .
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IEC 61326-3-1:2008
EN 61326-3-1:2008
Electrical equipment for measurement, control and laboratory use - EMC requirements

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to
perform safety-related functions (functional safety) - General industrial applications

COMIEIE. REEERBEDILRINFEMCAI 2T EH/ZERLET . CORB~DEMRIL. £
MDAt O 28 HYIEC 61000 DE &H JHEMC A LIREZHE A1-1H A TH. UR ORI DR £ HEEMN
RETHERTHILLERICLET .

IEC 61131-2:2007 (E)

EN 61131-2:2007 [2004/108/EC]
Programmable controllers

Part 2: Equipment requirements and tests

BE.REMBE 24VI/0 (X D PLC YATLEDR EL-BEZHEREIZT L0, LICCORBED
BHICEDVTHEESNTVEY .

ISO 14118:2000 (E)
EN 1037/A1:2008 [2006/42/EC]
Safety of machinery — Prevention of unexpected start-up

D DORRAG FBOTEHUL TOET . Thibld, Ao TFUADEEPOERLEVERA A,
FEHEHE TOERLGWMER OY R ZEBHET S FTHLGVEBZEE I -00K R AZE
E&ELFY.

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
mechanical latching function

REFELERIOEZEFABRBMELR EOVIANZALIE, CORKITERMLTOET.

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

COMIBIEL. BOKISHTHREFREERLET . UR ORI FHRBITE DUV IPa—R(ZED
& REH A BSNTOEY . ARk DRTYA—ES B L T,
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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
BIRANT—TIULCOBR B IZERNLTLFET .

ISO 9409-1:2004 [Type 50-4-M6]

Manipulating industrial robots — Mechanical interfaces
Part 1: Plates

UR ARk DY—ILIZU D1, CORAE DB T 50-4-M6 [ZERL TLVET . @EHRIZERYE DY—ILE .
BYEITAVTAVTEREEI1TT 5128, COMBITE DVTHBEIATOET.

ISO 13732-1:2006
EN ISO 13732-1:2008 [R2006/42/EC]

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

Part 1: Hot surfaces

URORYNDRERE L. CORBDEERTIAM I FE L ORFERE THIFINDLIITHRITINT
WFET.

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

Protection against electric shock — Common aspects for installation and equipment

UR B7Rwh £, BB (Tt 3 2R MBI T 27, COMAS SR SEMBINTVET. RHMHT—
R(EH) ARIH—IE/ S—F | N—F ST AR — Lm0 T )L R—S 50 B (<Y B B (Fh T
7.

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

dA—H—3=a7JL 73 UR5e
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EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part 2-1: Tests - Test A: Cold

Part 2-2: Tests - Test B: Dry heat

Part 2-27: Tests - Test Ea and guidance: Shock

Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance

UR ARk [ ChoDRENE R T HTANFIEICE DE, TR TVES .

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

Industrial communication networks — Profiles
Part 3: Functional safety fieldbuses — General rules and profile definitions
CORBET. T2BERENADEHEZERLFT.

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

Safety of machinery - Electrical equipment of machines
Part 1: General requirements
ORI DO— R B ASE A SN TLET .

IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007

Insulation coordination for equipment within low-voltage systems

Part 1: Principles, requirements and tests

Part 5: Comprehensive method for determining clearances and creepage distances equal to or

less than 2 mm
UR BARYr DE R E K1 COMIG IR DEHETShTLET,

URS5e 74
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EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot

UR ARk (OB CE D FTH BB A 89— —RT 5=, E67 B RED1—ILZ2E &
LTLWET.
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15. $F AT $%k

ARk DEAT
BE=E
RAXEMFEE
| 32 &
JaA U EH

Speed

System Update Frequency
AW HEE
ZOBEHRM

P

BHEE

avk A—)LiR I ZADHA X(W x H x D)

vk A—)LRYI R 1/0 R—k
Y—)L1/0 R—k
Y—)La3a=Hsr— 3>
Y—IL1/0 BiR

I/0 EIR

B 15
Jng3309

B

mt

IP % %8

&

DV )— ) —L5y £8

UR5e
20.7kg/ 45.7 Ib
5kg/111b (5.4 &AEHHE ~—29)
850 mm / 33.5in
+ 360 ° for all joints

2aq bk : &% K180 °/s. Tool: Approx. 1™/ / Approx.
39.4 0/,

500 Hz
4N

+0.03 mm /£ 0.0011 in (1.1 mils)per ISO 9283
@149 mm / 5.9in
6 rotating joints
460 mm x 449 mm x 254 mm / 18.2in x 17.6 in x
10in
16 digital in, 16 digital out, 2 analog in, 2 analog out
TORIWARA 2. T A 2. 7FRTAA 2
RS

12V/24V 1.5 A(TaTIED) T A(PUTILEY)
24V 2 A in Control Box

TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T
Ethernet socket, MODBUS TCP & EtherNet/IP
Adapter, Profinet

PolyScope graphical user interface on 12"
touchscreen

ARk 7—Ls: 65dB(A) ki . Ok O—)LiRy
A:50dB(A) & i

IP54

ARk 7—L: ISOYZR6. Ak A—)LiRYYR: 1IS0YS
A6

RAXTEHYEAN 570 W
BhEHE Approx. 250 W using a typical program
17 advanced safety functions. In compliance with:
195 181 1E A EN ISO 13849-1:2008, PLd, Cat.3 and EN ISO 10218-
1:2011, clause 5.10.5
=M Aluminium, PP plastic
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The robot can work in an ambient temperature range
of 0-50 °C

100-240 VAC, 47-440 Hz

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

d—H—<=a7I)L
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16.1. Table 1

5238 & L TLVETD: https://www.universal-robots.com/support

&
| @ COBETBEL TSR 2 MAR IER SN TOET . TATEERELIL OIS

Universal Robots e-Series Safety Functions and Safety I/0 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 1/0, the resulting safety
function including the external device or equipment is determined by the overall architecture and
the sum of all PFHds, including the UR robot safety function PFHd. All safety functions are
individual safety functions.

-3

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.

Pressing the Estop PB on the
pendant1 or the External Estop (if

using the Estop Safety Input)
SF1 results in a Cat 1 stop with power
1,234 removed from the robot actuators

Emergency and the tool I/0. Command1 all BObOt.
- . Category 1 stop 1.30E- including
Stop joints to stop and upon all joints -
. . . . (IEC 60204-1) 07 robot
(according coming to a monitored standstill tool 1/0

10 ISO state, power is removed. See Stop

13850) Time and Stop Distance Safety
Functions. ONLY USE FOR
EMERGENCY PURPOSES, not
safeguarding.

UR5e 78 A—H—I=a7IL
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SF2
Safeguard
Stop4
(Protective
Stop
according
to I1ISO
10218-1)

SF3
Joint
Position
Limit (soft
axis
limiting)

SF4
Joint
Speed
Limit

This safety function is initiated by
an external protective device
using safety inputs which will
initiate a Cat 2 stop3. The tool I/0
are unaffected by the safeguard
stop. Various configurations are
provided. If an enabling device is
connected, it is possible to
configure the safeguard stop to
function in automatic mode ONLY.
See the Stop Time and Stop
Distance Safety Functions4 . For
the functional safety of the
complete integrated safety
function, add the PFHd of the
external protective device to the
PFHd of the Safeguard Stop.

Sets upper and lower limits for the

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

in IEC 61800-5-2)

allowed joint positions. Stopping Will not allow
time and distance is not a motion to exceed
considered as the limit(s) will not  any limit settings.
be violated. Each joint can have Speed could be

its own limits. Directly limits the  reduced so motion
set of allowed joint positions that will not exceed
the joints can move within. It is any limit. A
set in the safety part of the User protective stop
Interface. It is a means of safety-  will be initiated to
rated soft axis limiting and space prevent exceeding
limiting, according to ISO 10218- any limit.
1:2011, 5.12.3.

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

to singularities.

Will not allow
motion to exceed
any limit settings.

Speed could be
reduced so motion
will not exceed
any limit. A
protective stop
will be initiated to
ent exceeding

any limit.

1.20E-
- 07 Robot
g 1:20E- Joint
07 (each)

1.15 1.20E- Joint
°/s 07 (each)

d1—H—<=a7IL 79
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Exceeding the internal joint torque
limit (each joint) results in a Cat 0
stop3. This is shown as SF #5in

the Generation 3 (CB3) UR robots.

Joint This is not accessible to the user;
Torque o . . - - - -
Limit it is a factory setting. It fs NOT
shown as a safety function
because there are no user
settings and no user configuration
possibilities.
Monitors the TCP Pose (position
and orientation) and will prevent
exceeding a safety plane or TCP
Pose Limit. Multiple pose limits
SF5 are possible (tool flange, elbow,
Called and up to 2 configurable tool Will not allow
various offset points with a radius) motion to exceed
names: Orientation restricted by the any limit settings.
Pose Limit, deviation from the feature Z Speed or torques 3 TCP
Tool Limit, direction of the tool flange OR the  could be reduced 40 1.20E- Tool
Orientation TCP. This safety function so motion will not mm 07 flange
Limit, consists of two parts. One is the exceed any limit. Elbow
Safety safety planes for limiting the A protective stop
Planes, possible TCP positions. The will be initiated to
Safety second is the TCP orientation prevent exceeding
Boundaries limit, which is entered as an any limit. Will not
allowed direction and a tolerance. allow motion to
This provides TCP and wrist exceed any limit
inclusion/ exclusion zones due to settings.
the safety planes.
SFé Monitors the TCP and elbow
Speed ) 50 1.20E-
Limit TCP speed tp prevent exceeding a mm/s 07 TCP
2 Elbow speed limit.
UR5e 80 A—H—<=a7IL
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The Force Limit is the force
exerted by the robot at the TCP
(tool center point) and “elbow”.
The safety function continuously
calculates the torques allowed for
each joint to stay within the
defined force limit for both the
TCP & the elbow. The joints

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

SF7 )
Force Limit cc‘)nt.rol their torque output to stay  could be reduced 25N 1.50E- TCP
(TCP) within the allowed torque range. so motion will not 07
This means that the forces at the  exceed any limit.
TCP or elbow will Stay within the A protective stop
defined force limit. When a will be initiated to
monitored stop is initiated by the  prevent exceeding
Force Limit SF, the robot will stop,  any limit. Will not
then “back-off” to a position where  zllow motion to
the force limit was not exceeded. exceed any limit
Then it will stop again. settings.
The momentum limit is very
SF8 s .
useful for limiting transient 3kg 1.20E-
Momentum . . Robot
. impacts. The Momentum Limit m/s 07
Limit .
affects the entire robot.
This function monitors the
mechanical work (sum of joint
torques times joint angular
SF9 speeds) performed by the robot, Dynamic limiting 1 50E-
Power which also affects the current to of the 10W 0'7 Robot
Limit the robot arm as well as the robot current/torque
speed. This safety function
dynamically limits the current/
torque but maintains the speed.
A—H—<=a7I 81 UR5e
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When configured for Estop output and there is an Estop
condition (see SF1), the dual outputs are LOW. If there is no
Estop condition, dual outputs are high. Pulses are not used

External
SF10  but they are tolerated. For the integrated functional safety connection
UR Robot rating with an external Estop device, add the PFHd of the UR 470E08  to logic
Estop  Estop function (SFO or SF1) to the PFHd of the external ' and/ir
Output  logic (if any) and its components (e.g. Estop pushbutton). equipment
For the Estop Output, validation is performed at the external quip
equipment, as the UR output is an input to this external
equipment.
SF11 V\(hgnever the robot is moving (motion underway), the dual External
digital outputs are LOW. Outputs are HIGH when no .
UR Robot . o L connection
. movement. The functional safety rating is for what is within ;
Moving: . . 1.20E-07 tologic
- the UR robot. The integrated functional safety performance
Digital . . . ) and/or
requires adding this PFHd to the PFHd of the external logic .
Output . equipment
(if any) and its components.
Whenever the robot is STOPPING (in process of stopping or
SF12  in a stand-still condition) the dual digital outputs are HIGH. External
UR Robot When outputs are LOW, robot is NOT in the process or connection
Not stopping and NOT in a stand-still condition. The functional .
. . L 1.20E-07  tologic
stopping: safety rating is for what is within the UR robot. The and/or
Digital integrated functional safety performance requires adding cquipment
Output  this PFHd to the PFHd of the external logic (if any) and its P
components.
SF13  Whenever the robot is in reduced mode (or reduced mode is External
UR Robot initiated), the dual digital outputs are LOW. See below. The )
. o o connection
Reduced functional safety rating is for what is within the UR robot. :
. . . 1.20E-07  tologic
Mode: The integrated functional safety performance requires &/or
Digital  adding this PFHd to the PFHd of the external logic (if any) .
. equipment
Output  and its components.
SF14 . .
Whenever the robot is NOT in reduced mode (or the reduced
UR Robot _ o . External
mode is not initiated), the dual digital outputs are LOW. The .
Not . S S connection
functional safety rating is for what is within the UR robot. .
Reduced ) . ) 1.20E-07  tologic
~ The integrated functional safety performance requires
Mode: . . o &/or
. adding this PFHd to the PFHd of the external logic (if any) .
Digital . equipment
and its components.
Output
URSe 82 A—H—<=Za7IL
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SF# and
Safety
Function

SF15
Stopping
Time
Limit

SF16
Stopping
Distance

Limit

SF17
Safe
Home
Position

Description What happens? Tole- PFHd Affects
rance

Real time monitoring of conditions

such that the stopping time limit will

not be exceeded. Robot speed is

limited to ensure that the stop time Will not allow the
limit is not exceeded. The control SW actual stopping
continuously calculates the stopping  time to exceed the

capability of the robot in the given limit setting.
. . 1.20E-

motion. If the time needed to stop the  Causes decrease 50 ms 07 Robot

robot is at risk of exceeding the time in speed or a

limit, the speed of motion is reduced to protective stop so

ensure the limit is not exceeded. The  as NOT to exceed

safety function performs the same the limit

calculation of the 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 be exceeded. Robot speed is

limited to ensure that the stop distance Will not allow the

limit will not be exceeded. The control actual stopping

SW continuously calculates the time to exceed the

stopping capability of the robot in the limit setting.

. . . 1.20E-

given motion. If the distance needed to Causes decrease 40 mm 07 Robot

stop the robot is at risk of exceeding in speed or a

the distance limit, the speed of motion protective stop so

is reduced to ensure the limit is not as NOT to exceed

exceeded. The safety function performs the limit

the same calculation of the stopping

distance and initiates a cat 0 stop if

they are exceeded.

Safety function which monitors a safety The “safe home

rated output, such that it ensures that N External

. output” can only .

the output can only be activated when . connection
o , p be activated when . 1.20E- .

the robot is in the configured “safe o 1.7 to logic
e . the robot is in the 07

home position”. A cat 0 stop is initiated . " and/or

. . . configured “safe .

if the output is activated when the robot equipment

. . . . home position”
is not in the configured position.

A—H—<I=a7IL 83 UR5e
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Reduced Mode can be initiated by a safety plane/ boundary
(starts when at 2cm of the plane and reduced mode settings

PFHd is
are achieved within 2cm of the plane) or by use of an input to cither
initiate (will achieve reduced settings within 500ms).
. . 1.20E-07
Reduced When the external connections are Low, Reduced Mode is or 1.50E-
Mode SF initiated. Reduced Mode means that ALL reduced mode limits )
. 07 Robot
settings are ACTIVE. dependin
change Reduced mode is not a safety function, rather it is a state P 9
. . . L on the
affecting the settings of the following safety function limits: ot
joint position, joint speed, TCP pose limit, TCP speed, TCP sate y
o . function
force, momentum, power, stopping time, and stopping
distance.
When configured for Safeguard Reset and the external
. . . Input to
Safeguard connections transition from low to high, the safeguard stop SF2 (See  Robot
Reset = RESETS. Safety input to initiate a reset of safeguard stop SF2)
safety function.
When the external Enabling Device connections are Low, a
Safeguard Stop (SF2) is initiated. Recommendation: Use with
a mode switch as a safety input. If a mode switch is not used Input to
3 Position and connected to the safety inputs, then the robot mode will SF2 (See
Enabling  be determined by the User Interface. If the User Interface is in
. SF2 Robot
Device " » . . . .
INPUT * “run mode”, the enabling device will not be active. safeguard
+ “programming mode”, the enabling device will be active. stop)
It is possible to use password protection for changing
the mode by the User Interface.
When the external connections are Low, Operation Mode
(running/ automatic operation in automatic mode) is in effect.
. . . . Input to
When High, mode is programming/ teach. Recommendation:
Mode . " : . . SF2 (See
. Use with a 3-position enabling device. When in teach/program,
switch . o SF2 Robot
initially the TCP speed will be limited to 250mm/s. The speed
INPUT . . safeguard
can manually be increased by using the pendant user stop)
interface “speed-slider”, but upon activation of the enabling P
device, the speed limitation will reset to 250mm/s.
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17. Table 2

UR e-Series robots comply with ISO 10218-1:2011 and the applicable portions of ISO/TS 15066. It
is important to note that most of ISO/TS 15066 is directed towards the integrator and not the
robot manufacturer. ISO 10218-1:2011, clause 5.10 collaborative operation details 4 collaborative
operation techniques as explained below. It is very important to understand that collaborative
operation is of the APPLICATION when in AUTOMATIC mode.

Collaborative

1 Operation monitored
2011 edition,
clause 5.10.2 stop
Collaborative

2 Operation Hand-
2011 edition, guiding

clause 5.10.3

Safety-rated

Stop condition where position is
held at a standstill and is
monitored as a safety function.
Category 2 stop is permitted to
auto reset. In the case of resetting
and restarting operation after a
safety -rated monitored stop, see
ISO 10218-2 and ISO/TS 15066 as
resumption shall not cause
hazardous conditions.

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

+ an Emergency Stop
pushbutton

+ a 3-position enabling device

+ a safety-rated monitored
stop function

+ a settable safety-rated
monitored speed function

UR robots’ safeguard
stop is a safety-rated
monitored stop, See SF2
on page 1. ltis likely, in
the future, that “safety-
rated monitored stop”
will not be called a form
of collaborative
operation.

UR robots do not provide
hand-guiding for
collaborative operation.
Hand-guided teach (free
drive) is provided with
UR robots but this is for
programming in manual
mode and not for
collaborative operation in
automatic mode.
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SSM is the robot maintaining a
separation distance from any
operator (human). This is done by

monitoring of the distance between 10 facilitate SSM, UR

the robot system and intrusions to
ensure that the MINIMUM
PROTECTIVE DISTANCE is
assured. Usually, this is
accomplished using Sensitive
Protective Equipment (SPE), where
typically a safety laser scanner
detects intrusion(s) towards the
robot system.

This SPE causes:

1. dynamic changing of the

robots have the
capability of switching
between two sets of
parameters for safety
functions with
configurable limits
(normal and reduced).
See Reduced Mode on
page 4. Normal operation
can be when no intrusion
is detected. It can also

Speed and o be caused by safety
. . parameters for the limiting
Collaborative separation , planes/ safety
. Y safety functions; or . .

3 Operation monitoring boundaries. Multiple
2011 edition, (SSM) 2. a safety-rated monitored safety zones can be
clause 5.10.4 safety stop condition. readily used with UR

functions Upon detection of the intrusion robots. For example, one
- : o, safety zone can be used
exiting the protective device's Y o,
. . for “reduced settings
detection zone, the robot is
. and another zone
permitted to: _
boundary is used as a
1. resume the “higher” normal safeguard stop input to
safety function limits inthe  the UR robot. Reduced
case of 1) above limits can also include a
2. resume operation in the case reduced setting for the
of 2) above stop time and stop
‘ distance limits - to
In the case of 2) 2), restarting reduce the work area and
operation after a safety -rated floorspace.
monitored stop, see 1ISO 10218-2
and ISO/TS 15066 for
requirements.
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Collaborative
Operation

2011 edition,
clause 5.10.5

Power and
force
limiting
(PFL) by
inherent
design or
control

How to accomplish PFL is left to
the robot manufacturer. The robot
design and/or safety functions will
limit the energy transfer from the
robot to a person. If any parameter
limit is exceeded, a protective stop
happens. PFL applications require
considering the ROBOT
APPLICATION (including the end-
effector and workpiece(s), so that
any contact will not cause injury.
The study performed evaluated
pressures to the ONSET of pain,
not injury. See Annex A. See
ISO/TR 20218-1 End-effectors.

UR robots are power and
force limiting robots
specifically designed to
enable collaborative
applications where the
robot could contact a
person and cause no
injury. UR robots have
safety functions that can
be used to limit motion,
speed, momentum, force,
power and more of the
robot. These safety
functions are used in the
robot application to
thereby lessen pressures
and forces caused by the
end-effector and
workpiece(s).
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[AoAYESvR Y] TOYSLaTUR E. [ToTIL—F BT O [Ta55L4L] 2T TH A TEEF . 2N
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AYUSLERIRTEET .
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EE
A RSAN—TOISLERB T BR1IZ. K51/ \—FRlod L L IR ELTHS
L. RLISHEM R BE. KSAN—TOTSLOMEE ISR B S 5154 AHYET .

< EE: AR ML EESKRDE E D [Y—ILEE] & [MEE] 2 RLET .

« R:IfaTUk(123.11.2. 1f X XR—=2159125 1) LRI, [R] 2B IRL T, LLEESRRIND
FHERABLET.

23.12.9. RLEILZDFEEREFT

[543 TOYSLav R QLEIL I AFELTEEHEERTILED HEEEHFT O
IURDBEFENTLET .

8 2 ¢ QM

S BERT

—
AP pp— o 5 T

N7 2 9w KSg— H

Songsa 3 ¢ lEEmazT

i o ® oo pTlmEsE  TETI DREEEELTIESY, DRy MUTELARELSSE ShE & TRLZICRL

A 5 ¢ > EERKET 9.

15z 6 ® COAY ES—OFICEAEN R

ERIED

£ RN

-5

2Ly K l

Atvrx

547 I

A T5—

R—L
[ res | i’

;»slpff,-ay.

UTOEFILEEEZEERTEFS.

1—H¥—<=a7)L 183 UR5e

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



(R
UNIVERSAL ROBOTS 23. POYSL1457

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

« BiTh: RLEILIE BIRENATOaE2FE TR T HARMSNDFETHRBELET . MEDEE K
TRHEDHEMTEEY

« I5— RLEILIE. BIRENATL A EFESTIS IR MENSETRKLES . EHOT
—EHEEMTEET .

52|
* OK: RLEILIE. F 54 /\—ho0KIE S MR ShEFETHRRLES .
- B RLEILIE. EESNREFTTRELES.
- B RLELIE. EESNERMFEFTRELET.
« X:RLELIK DRZLOH X EHEmI-ITTHRELET .

I>—
« FAEB: LRLELIEZ. KSA/A\—DENOT OKIE B # HH L=EX(2=
IELFET.

- M- RLELIE. ERSNEREBALEFELELES.
© BALT7IL - RLEILIE. EESNREZEBAEEIFILLET.

23.13. URCaps

23.13.1. JE—F TCP&EY—)L/ N\AURFAy T

JE—FTCPEY—IL/ SAURF VT TlE. JE—hY—IL U R—RA U (RTCP)DER E AT . ARy
FDEE ITHX SERERBIISY—ILE 22— RA U EB E LET . JE—FTCPEY—)L/XRURFT T
1L A PABEOTOISZUIIMT A Y—K /\—FT4CAD/CAMY Ik DT/ S —U TRE & SNz
AR—RFY—ILISR T 74 JUZE D=0k OB E 2 E L TEET .

IJE—hURCapTI&. FERAANCARIUNZZ R T2 BEHAHYFES(19.10. ORvk & £k LURCapTA v
A7) R—21021%8 BR) . RTCPIE. B & W—IUZLL I L TORvk AR of=Y. & EL1=U3T S
WEDHHAE TIRELEIT . RTCPIX. B E V—/UZLfHlLTaRUs AR oY, MEBEL-YTS
WHEDOHLIAETHEBLET.
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n <unnamed>
; ‘*' o E default ’!;? ? E
tove Lo o Open Save

Run llstion|  Move og
Remote TCP & Toolpath

Safet
) Y Start the controller before using this URCap:

2 Fieldous Controller Status: STOPPED

v URCaps

Remote TCP
& Toolpath
Select an option below based on your application:
Remote TCP
| Toolpath Moves | | Linear & Circle Moves
Regular TCP

| Toolpath Moves |

O Power off Speed ([ —— 100% Simulation .

BEDTCP(M24.2. TCP#E /M ~—U195125 ) Rk . [BRE R E] 47 DR E TRTCPOE & P4
HMEBEZTATFS . UTOERDTET TEFT -

- RTCPOEN . BMEE . L& Al
« TIHINBELUTIT1IRTCPDIE fiE
+ RTCP{iIL & O R

+ RTCP AmMaE—

# BE ANVSRTCPER E T3
1% BE £ STRTCPME %47 LY. RTCPYTAHA 2k ORTCPH—4 LIS B 24E B L 13 H%. Oy A8
RTCPIZEEHIL TN EYTESKSICLET .

1. TSROT7AAVEZYTL . FIMRTCPEE R LET . LLLIE. BEFE DRTCPEZR Oy 4o A
—a—hERLFET .

2. [RAURD4—TFo—hDEZIAE—] FOYTF I AZ1—FRYTL . T —Fr—ERIRLFT .
RTCPODA B DIEZHERL . EIRLF=D—Fr—E— B SEB=HITEHLET.
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23. PngsLl4d

General
) Safety
) Features

Fieldbus

W URCaps

Remote TCP

& Toolpath

Remote TCP & Toolpath

Remote Tool Center Point
Defined with respect to the robot base frame.

<unnamed>
default*

B e

[ 27 | @rrcr d [+ ][
Position
Set position using the wizard:

o Power off

X 0.00 mm

v 0.00| mm “n oz
z 0.00 mm
Remote TCP
Orlentation
Copy values from a feature:
RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad

Simulation .

23.13.2. JE—FTCPE B DAA(T

RTCP_MoveP

RTCP_MoveP 24.2. TCP & gt ~"—2 19525 B L TZELY,

RTCPH # b

RTCPH# &124.2. TCP #& Al X—219525 BB L TFZ&LN.

5

pz
Ml OREEE X REMEIYBELGLIIENHYFS . AFEEr THY. &
RMEEIFZAT RREETRODINZEE DD, Ar 2B 25 EEITEFE A

23.13.3. RTCPIzARA1 Uk

BE OITARAUMEFE . RTCPIX. —EEE THILUR Z2E -TY—ILEE R ICE AT ZENTE
FI. TIAINDILUR EREDORESE. TRTOVIARAVNE OE B EELEYET . TLUREED
KESHINELGERESADE—UD AT YET . TLUR £ E DR ZFENK ELALDBE/SADE—U DR
L—XIZHYES . RTCPYTARAUM E. MBHIZHE LT B E ICARVs PT—LEEI NS ZETIERL

FJ.

UR5e
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default*

ur arar allation Log

) Basic Q _ Graphics Variables
) Advanced

_ 1 ¥ Robot Program .
) Templates 2 @ v RTCP MoveP Remote TCP waypo"“:

3 = RTCPWaypoint 1
W URCaps =
RTCPWaypoint_1

<unnamed=* D ﬁ E
+
Hew. Open Save.

Toolpath

Move

Move

@ Use shared blend radius @ Use shared parameters

O Blend with radius O Tool speed 250 |mm

I 25 [mm Tool acceleration 200 \rmys®

~+ Waypoint
+ CircleMove k
=+ Toolpath

23S XKBRERTZ

Speed ¢

o Power off Simulation .

RTCPOTARA b DR

1. [FB%55.L] 27T, RTCP_MovePav R ZiE AL ET .

2. RTCP_MovePavw R T, [BRE] 24V C (BB BEEETUHLET.

3. [ EE T BREFRFIPITEE-TORSZENOEBRITRELET .
4. HJOFVII—VEZVILTEMITLES .

RTCPOARA b D AL
TR £ >TORYk A 8 R 2R L—RITH B TEAE51CLET. [(RBOITLUR L EEHEH] £

BT Bh. [TLUR DR ZE] #49TL . RTCP_MovePh oD/ RAURZIUUR £ R H5BELE
ERR

%
a # A TR £ E 5T HME B TILUR289TL . RTCP_MovePAS DA
AR BEILURTBREELET . .

23.13.4. )JE—hr TCPY—JL/\R

JE—RTCPEY—IL/SAURF 1. BEI TORYS DENEZFE L EH LB CIER(ICREHEST
EDE FITHYFET,
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JE—k TCPY—JL/ XA Dt R

1

2

. [Remote TCP & Toolpath URCap] Tki—LR— T [JBE—FTCPODY—IL/\RTE B ZEIRL . 7—
7o0—%ADLET.

. [FIE] 27 DFIEIZHE WVET .

JE—RTCPY—ILAZRBIEICIFU T DX B IVR—R UM AR B EEVET S
« I—IJLNRT7AIL
« JE—hTCP
« J&=—hrTCP PCS

CAD% LLIZCAMY Dk Ox 7% E >TY—IIRZERL T5
Y—LSATIE . Y—ILAE. BB . EEHBVI(AE) BLUBB FAEEELET.

1
2
3.
4
5

Pol

. BRI DCADETIVEE B ELLIFAVHR—RLET .

. BRI BEREZEE EITPCSICHBILFoY—ILRREE R LET .

V=)L R EEDZAL— a3 L TR R SN-A B B IR LES.
L U= REMEEDZAL—2a L T FEONBREBR I MERLET.

. U—ILINRENC T 7A )WL 5R F TG-code 774 JUZTHRR—R LET .

yScopelZG-codeV—)L/\R&E A iR—k LET .

Y . <unnamed:=>*
I: o3 default* D i E
Run Prog Move Log e i i
> RENEREE 1 ¥ Robot Program

) Templates 2 @ ¥ RTCP_MoveP Remote TCP TOOIPath

' URCaps 3 = RTCPToolpath_1
G RTCPToolpath_1 Fixed PCS A

Toolpath

Move Select Toolpath File Select PCS

Remote TCP <toolpath file> - Use active PCS - Move to First Point
Move

@ Use shared blend radius O Use feed rate

O Blend with radius @ Use shared tool speed
I 25 |mm

OToo\ speed 250 |mm

~+ Waypoint @ Use shared tool acceleration
—+ CircleMove O Tool acceleration 200 |mmy/s©
=+ Toolpath

1 Atoolpath file must be selected

23S XKBRERTZ

Speed (E— 00

O Normal Simulation .

URS5e
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1.

USBARTAYIDIL—hk TAL IR Y= ILINR I 7A )VESR A HET . U—ILINRT 74 )UK ncT7
AL 3R F TR TIERYERA

TFA—F RN ZUSBRTvo% A LET .
AYE—T [BREB R TE] 2% Y7L . URCapsEAvIL . [Remote TCP & Toolpath] ZZiRL . [VE—
FTCP] - [Y—IL/ \RE B B IRL . [Y—IL R ZRIRLETS .

PolyscopelZ4/ vih—k § B Y—ILINA D7/ LB IR LET .

23.13.5. )JE—kTCP

Y— )L/ SR E) £ DV)E—F TCP D X

1.

o ok~ DN

N

CAMIRE DR ) DF Hl R TY—ILDEBERDFET .

T )—R SATEE STF B TH I —&FE >TE L EOHHFET .

JE—FTCPORI BEEERLFET .

BB P—REFE L. TSADEEERELET .

JE—rTCPE77O—F 9 B (i B35 ER AL DR—XHSE B SNAETARVNEABLET

)12 0 ER AL D A) DF il R TOY—)LRAEE/ELFET . iF: TS5RZE A [ [TER AL E Aok
LTSN

ADF IR TEEL-OLR LR ETE R I —Fr—Z2ERLFET

8. FEII—Fv—hoEZIE—LTIE—ITCPEBERELET . Y- \RBEESINE—F

TR ELGBUR—ZXIREFEINETS.

23.13.6. ')JE—rTCP PCS

| JE—k TCPER L FE 42 > X7 L( PCS) (&, ORYNY—ILITU VI s LB EEEL TE BRSNFET .
PolyScopel® & IZ&H5 [2AYTIL . I F—FEEBLTJE—FTCP PCSEH RLET . U TICRERED
BRAEDODNTNOERE A TEET
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default*

<unnamed=* D ﬁ E
+
Hew. Open Save.

un rograr alltion ove og
General Remote TCP & Toolpath

) Safety
Instructions Toolpath Remote TCP _
) Features

Remote TCP Part Coordinate System |I|

Defined with respect to the robot tool frame.

“/ URCaps [ 7 |[@rcrrcs -| [+ |l @

Remote TCP

Fieldbus

& Toolpath Position

X 0.00 mm
Y 0.00 mm
z 0.00 mm
Orlentation

RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad

@T’.W.‘l‘._‘ lefining origin, +X axis, and +Y direction of P(
OT’.W.‘IW ing four reference points on part's surface

Next € Cancel

Simulation .

IJE—k TCP PCSO#& &

PCSHER L TR E CEAB R IIDAEZTAVET .
1. PCSHER{IE THRE TEDB A IFCDAEZTZAVEY .

2. JE—FTCPEHERLTEEAFERLET . 8HEIIDONTIX. 4—T)E—FTCPE—FH
[Ztvk7yIL. COHERTOtRETE T LET.

3. JE—FTCPETRRYF W XKYELE . LI DIR & TTAXE ETFRAYE A [ [TAVFSEFE
ER

4. JE—rTCPETHRUNED KYELE. B DR R . TTAXE ETTRYE A [ IZAVFSEE
Y. MELREOEF. BEWICEHRE SNET .
TR IINIE, ShoDAEERVET .
1. BAIE T3 ANAREE R ZRBIRLET
2. CAD/CAMY Tk x7T. BIRF DEZE S DPCSITHE X 9 5XY,ZEZR#MZRHELFET -
3. DR SATEFESTFE T I —ZESTE R EZOHOAHET -
4

. JE—FTCPERERIRLTEELEZHRRLET . BREITOVTIE. O¥y—JE—FTCPE—F /Y
[k 7yIL. COHRTOEREE TLET .

RYDEERDEZFREANLET
6. VE—rTCPETRRUIZD XYELE. B DR DEER(Z2VFLES.
7. BlDEERIZONTHE5L6DFIRZEREVIRLETS .

o
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& M PCSOER &

SELFAOBEICDONTIE. SBEEZEHEE TOMFLEIMEE . THPCSZE ELTARYNY—ILD
SUDIZH I T AT LE EDE LI LY —IL SRR EEA B TEFT . PCSHL B LA =4 H T
B9 1 (o —I B8 & i (F=R—RZE # & ek TEFET.

1. PCSHIE &M E%1& H TEDN (T —E vk 7TYyILET . B 9—DHE AFORvNY—IL
IO RICEBRTILELIHYFET

2. PCSHERGLICH X L TEYNTYTEN. (LB LR EAW BB — TR A AT REDEIAERERE L
FY.

3. PolyScope T4} &8tz H—H 11 TR & f (F7=AR—RXZE i Zm ZEPCSEL TER L EFT . il 21K,
variablertcppcs1 &LV E B LG WA T ZT ITFT .

RTCPY—)WNAAT R ZHEALET .
TOUSLR—O0OH LITHAHR OVTE I AZa—T, [AIEPCS] #EIRLFT .
[PCS%ERER] K OvIFH 9 A=1—T. variable_rtcp_pcs_1 Z:# IR L FT .

[ A] &=l [ROUTH] a<o R ZE R L . RTCPY—/L/S\Ra< K ORI I variable_rtcp_pcs_1
FEHLET.

LI DIE Tlk. JE—FTCPY—IL/ISR/—K DZE HPCSOFE VA ZERBALETS .

N o a &

JE—h TCPY—IL/ SR/ —F O B
R 24K

FFFFF allation

> Basic Q _ Graphics Variables
> RENEREE 1 ¥ Robot Program Toolpath

) Templates 2 @ ¥ Toolpath_MoveP

' URCaps = Toolpath 2
G Toolpath_2 Fixed PCS A
Toolpath
Move Select Toolpath File Select Plane as PCS
Remote TCP <toolpath file= e <plane feature> v
Move

O Use feed rate
@ Use shared tool speed

o Tool speed

~+ Toolpath @ Use shared tool acceleration

O Tool acceleration

1 Atoolpath file must be selected

23S XKBRERTZ

O Normal Speed (T ——) 100% Sir‘mu\atic:-n.

1. [FRJSL) 2TIZF7HEAL. [URCaps] 2V 7LET .
2. [JE—+TCPENE] Z:ZIRL . RTCPMovePav R & EALET .
3. TCPHERLT. V—ILRE .. Y—IUIRE . TR FE B OBE/\SA—FEERELET -
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4, [+Y—)R] #52vFL . RTCPToolpathav R AL FET . B TRIFNIK. TI4)LE THERK
SN TLVBRTCPWaypoint/—K [FBIBR L ET -

5. FOYTEIUAZa—hiY—)LINRT7AILEELZ Y 5 JF—RTCP PCSEREIRLFT .
6. B 5IEARTCPToolpath/ —R[ZFE TONTWRIG & (L. BN E/\SA—RZFELFET .

7. [RAORIBEIT ] 22570 . B AFER & A 58 YIZUE—TCPIZIE DLTULK I EERERR
LES.

8. EENDLUIAL—a TR TIOYILETAMN L. B FERLET.

b 3

a AT EFER L TMoveJZEE ML . Y—IL/ SANE T ENBF B EFoa(
UMERICIEEI T ALK TETAIET. VI AR TSNATEcORvsZHEEIC
B {ESEBRIENTEET . 23.10.1. BE) R—2140%5 B L TSN,

23.13.7. A TCPOY—ILINRFS &)

JE—RTCPY—)L/ \REN 1 DI B LRI AR, B E DTCPY—ILARBIMELLL T AW E T,
« J—=)LINRT7A L
- JRETCP
* PCSELTOFER I4—Fv—

V=)L SRT74 VO Bl &1 R—k

TNIXY—IL SRR R (CADH LLIEZCAMY Tk D7 4(E - TY—IL \SREHE R §5 R—U188%5 1)
EI—)LINRDA ik—b (PolyScopelZG-codey—)L/ \A%A Uik—k LET . R—U188%F5 BR) IZELTLY
EX

B H TCPDE B

24.2. TCP #& it R—U195I2B EHSN=@ B TCPEE R T 5=ODF B IR LVET . 5T E4ELEHDS
Bht=Y—ILiRA U DTSRZEERREEL FT .
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¥ & 71—Fv—PCSDHE B

1.

5.

EEZEZEMTI). FEERRLCER 7 —Fy—ZFERLET . 24.17.5. FE I—Fv—
R—U217%8 B L TEEL.

AR RS I LT ZEELES .

ELWTCPAEE I —Fr—DIERIZE RSN TUOAIEHEZELET . BFEEIZDOULTIE.
—T)E—RTCPE— B M IZEU7YIL . COERTOERER TLET .

JE—RTCPETRMRUNZPXKYFE ot B AL DIR = . TZAXE ETSRYE 5 [ (2 FEEE
ER

HRTOERER T L. PCSU B LAZEEEZRELET.

W—)L1SR/—F D FX

1.
2.

N o o &~ w

[ZO455L4) #7127t AL . [URCaps] 2V FLZET .

TCPEEIRLT.Y—ILRE . YV—ILNEE. ILUFFEOENE/\GA—2EHZELFT . YV—IL
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* AADRAERTLTEREREL . TORIZDI /A DEBRRASE2YVTUTE
BERELET.

EHEORE
1. (REHRE] T [4—Fv—] &4V FET.
2. [4—Fv—] TIFEE] TEIRT L TOVSLY—IZER@mIEMESNET .
3. [MRE]|ZHVILTHREETICTIERTHE. FTEOLE CREGEEEE TEFT.

24.19. 74—J)LK /AR

ZZTIE. PolyScopeh¥32 (T ANBUTIVAA LG BRHI 5 2 A ShBE £ RV Ea—3—xubT0—07
Ak 2JLOT72)—(MODBUS. 4 —H=wk/IP. PROFINET) #&& & 9 5EMNTEET S
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24 REBREST UNIVERSAL ROBOTS

D 7rAL 05:31:58 CCCC O
\ — o =
A TCP H MODBUSY 54 7~ M/OEE >
22 i 10.0.0.2
IP:‘ 10.0.0.2‘ Oy—4srevilE—FR
— [=]
& 22 o ‘ OHI/D'ZG'—H:I:'J "H ‘ISHMODBUS_1 ‘ =
£
FREH [Hz] MODBUS ZL—FF FL- 2 E
MODBUS
TEEEM [ms]: -, #4LTF 49 k0, U9 T k2 0 Ave. resp. £ --—
71=F¥= o D FIH LA ‘v‘ 260‘ MODBUS_2 ‘ =
A L—XBfT
FIE# [Hz) MODEBUS ZL—7F FL 2
AvRw hSuxw s
[EEEMm ms]: ——, F T LAF 9 R0, Y%A ok 0 Ave. resp. £ -
EtherNet/IP
qr
PROFIMNET
F7xl bFOSF L [v] sFils e s R +

BAdH BE

CZTIX MODBUSYSA 7 (YRS —) fE B &8 E TEFY . MODBUS H—/\—( F=IFAL—T) ~D
HWELEIPPRLRAETOREKIE. AN/HAES (LORE—FFTORIL) THERTEETT . £18
5 IZIXE B D& 7T ABHY. TAJSLTERTEET .

24.20.1. Refresh]

COREUERL TS RTOH MODBUS ##t &)oLy alEzy . JILvad dE. T RTOMODBUSE
ENEHRE—BHBRLEZOL. BUOERLEY . METER ST XTOI7ENES .

24.20.2. [Add unit]

CORFUZERLTH LU MODBUS 2=whZEBMLFET .

24.20.3. Delete unit]

COREVZH LT, MODBUS A=wh Ak [TEMENI=F RNTDESZHIBRLES .

24.20.4. Bet unit IP]

ZZT. MODBUS A=Yk D IP PRLABR REINFET . RIVEFHLTINEEELFET
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24.20.5. —4 v )LE—R

[FEMRTEFEFRFRI[24.2013. AT a2 5575 ] N—2226 15 08) HEREATIVBES
DHE AT E T . CDFvIRVIRERIR T BHE. Modbus 754 7 b LR DI %% BRITIZIE
EExEFHHITNERYERA. COT—FRIE. —EDIT—ILR NRAZYr TEHE T ITONTUWET . 2D
AT EFNTHE EHDEBEI»HSI5E . ESUIMEICZ(TEERDEE L5 HEENTE
FT . UV NIILERIZERDEENERZINTILVDIES . EEDIES OEE (FE R ZYBIEL
HBAGEIBYET . EEDEESDHEE L. EEMET LVER T HIENTEXT (U 32024.20.14.
TRINDZAT a0 R—U226 1%5 R) . ERDIES OEEHMNBEEIFOVITF VRN TR ESND
EOFEDLUTOEE. EEAOr—43—IERBIZEDHYET .

24.20.6. |Add signal]

CORIUERL T H 94 MODBUS 1=k IZEBZEMLET .

24.20.7. Delete signal ]

CORAZEH L TR 2 94 MODBUS 2=wk /5 MODBUS {E 8 ZHIBRLET -

24.20.8. et signal type]

CORAYIEIUAZA—%EALT. ERMTEEIRLES . ERARELS(TE. L TORYTY:

TOENA N
TORAWAA(AAIN) L1 EYRE T, EBS DFR LR 74—ILK 238 E Shi-a4 /Lt @ MODBUS
A=k ASEAE ONET . #AEO—F Ox02(E BRI A hEHEAIRY) ZFEALET.

TR A
TR A (M) 1£1 EVRE T, B FIHEDWTMNIERE TEEFT . COH HEDE AL
A—H—[ZEOTHRESNTNET A ZOE IXJE—F MODBUS 1=wk Mok AEDNET . Thik
B EEO—F 0x01( AL AEVY) dME A S SIEEBE KR LFT . ARV OIS ALICEST, F=ld
[set signal value] RZFH L TH AHREINTIVDIE S . #EEO—F OXO5( E— O/ ILEEFA
H) DENLLE (EEAShET.

LSRE—A S
LORE—ABE 16 EYRE T, PRLR I4—ILK T E SNE=7R LA AB o ET . #hE
O—F Ox04( A LD RA—ER ABY) pMfEHNFET .

LoRa—H A
LY RS—H 711F 16 Evh & TA—H—hBE E TEFET . LORZ—B AR E SNDHETIZ. TDIEHY
E—bt MODBUS 2=wk M55t AR NFET . Chldtae I—F Ox03(RIFL ORI AHY) Y
FERINDIEEEKRLFT . ORuk TRYSAICK>TEzIEset signal valueZ1—/LK [CE — DIE
EIEEITAHLTHAZREL-EE . #Eea—F 0x06( B — LU RZ—E2EFAH) HNJE—+
MODBUS=wh ICEZEE E I AF=DIE R ENFET .
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24.20.9. [Set signal address ]

ZDI(—ILK [XJE—F MODBUS H—/\—E D7FLAZRLET . B E ELOToXF—%FHAL T, &F
ISELTFRLRAZEIRLET . BMETFRLRIEX. MODBUS 21=yk MA—H—,HE K ICKYER LB YFET .

24.20.10. [Set signal name]

BELEOToXF—2ERALT. ESICRARTEN TAIENTEFT . CORHINIE. E5FTOISLTHE
B AIZALET.

24.20.11. [Signal value]

SIS REDESDENIRTEINES . LVRIAESDEE . EFXFSELERTRESNFT .
HABSDEE. . RV EFERALTEELMESBEERE T AEATEFY . LORS—H DB E
H. ATV CEEALERF S ELB R TR TNIERYEEA.

24.20.12. Signal connectivity status |

CO7AAVE EBEBESFHRAMY/EEAATEDIHK) . =D FHALLBWEEZT HD. F
1=IEEN E TEGLDN(JL—) ZRLET . MODBUSOBI MM IE B EZIET DL BEI—RARTRINFE
9. MODBUS-TCP 5l 4+ & & & R DB YTY:

E1
A IER % (0x01) YT )—dh [2ZEL=COBE $a—F &, H—/\—(F=[FAL—D) TOEITHEF
Al ENTULVEH A

E2
R IEF—HTRLR (0x02) ZTY—d 25212 L1=C OB $ a—K (. H—/\—(Ff=[ERAL—T) TOE
THFTINTOEEA. ABLEESE 7ZRLAAJE—F MODBUS H—/\—DE% FF 2%t s L TLY
BNEIDEFIVILET .

E3
I IET—%{E (0x03) VT)— T—RI4—IR 28 FNBE L. —/\—(FIZRAL—D) TH A Sh
f-{E TIEHYEFA. A HLT-EEEHIJE—F MODBUS H—/\—L DIEE PR LRIZESTHE A
EXEFILET .

E4
AL—TFINA R T5— (0x04) H—/\—( F=(FAL—D) NE R Sh-NBZE TR IR ELER
EARARELIS—TT .

E5
S2 40 (0x05) JE—k MODBUS A=Wk (5% o =T 0553 5av R 5t B4 %G AR T
ERR

E6
AL—T T/ (R EL— (0x06) JE—F MODBUS 1=whk [TE b =TAYSIJaTUR EH TS
BHARAR T AL—J(H—\—) PR ESE R AR TY .
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24.20.13. AT ERRTS]
COFVIRVIRIZEY, KIEB DFEMATL DR R/FERRITHVET,

24.20.14. PRI\ RA TS 3>

Update Frequency
COAZaA—IHMERDEHBEDEFEIFERTEFT . hl&, JE—F MODBUS 1=whIZ. EF
E DFEAHMYFEITEZTAADEOITELCNSIERDIBE TY . HEHIVFRESNTNDEE .
MODBUS®ZE 3k [ modbusgetsignalstatus. modbussetoutputregister. XU
modbussetoutputsignal R9'J7+ D¥EBEZEE >TAHTIVR TR INET .

Slave Address
ZDTFXARRT4—ILR (X, 45 DIE B 13 i T HE R D=4 E DAL—T 7R LR%EER E § 51
OIZfE R TEFT . ZOMEIX 0255 DEFE (0 &£ 255 22 L) THRIThIFHRYERA. TIALLE
255 TY . COMEZZEE LS A (X #H 35 MODBUS /AL ADIY=aTIVERART. AL—T7
FLRE BB ICHEBEM # MR 9 HSLH R LET.

WO EBER TS
TCPE AR T Sh. BUER Sn-EI .

ERA T
TCPHEE#HEIK T .

W & BEE [ms]
MODBUSOE R MNEESN. [ BEFZETHETORME . EHEIEINLES DAEFINET .

Modbus 7 Vorvk T5—
ZELI/VIINIEFTFNAIS—0OH( |BHAGRS. 72X M. TCPYrub I3 L) .

BA LTI
It & E/HAENTEL HOI-MODBUSZE 3k D% .

YOI~ 2% B
VA K R DV 3 7 F= 6Dk {E TEL Aotz Vb D3 .

EBE DR EH
DA TN (RREA—=) VT FIWART—RRTYTT— DEEE . COE . —/—DDIiE B EZ
EIH-WNBHEINET.

I RTDAVZ—IEHwRE T65535FTHIUM LR OICRYEY .

24.21. A—9 Yk /IP

A —HRUR/IPTIE, BRYS DA —HRuk /IPADIE T ZHB L FIEEMIL THIENTEEFT . F
M IhdE 1—URub/IP RAvF—E AR OB & (2. TRISLIZEDT I avE#E AT 50
BIRTEFT . U TO7Ia0MRIR TEET
ZL:

PolyScopeld/—Huk/IPHEfE MR b -CEEEMR L. TOYVSLEZE R BYSETLET.
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PolyScope (FIRE DTOITLE—HFELELET. TAVSL IKELLIZE S MSBRELET.

(ZiE .
PolyScope [FIRE DTOYSLEE IELET .
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I

~ UNIVERSAL ROBOTS

25. B8 &y |20

COOE E AvolE. Avh Y—ILOFE 1T 8 B /[E &5 POR Uk ODaA U EE 7 [SE A ZET. ARk
T—LEEEBE(D3)) SEHIENTEET .

o

Ei=EE

L VABRSRE BB [1/O 07 |

05:21:41

cccec @

TCPirE

TCPES

afw b

Q|8

Jad v roBR

s —
Tiifi—

UM

FU=FKS47

U R2

UA -3

uJ
=
|
\.p,
+
|

o
p
|
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—
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= =
N<§N<X
o

RiIK

of|w| (o

Of|= O

£l|D| (O

Q| |D]| (=W ] || =

-120.1
-421.7
-253.93| mm
. radl
. rad
- radl

3
3

3
3

o

o

]
B m| (ol @
o o e =
Pl bl i [~
w| N |3 (=
o

o

©
=
w
©

Q

-1.78| °

o EEoOfy b

25.1.Y—ILOFE &)

ARy 7—LZ4E € DA [ IZHR EI T 5I121E. [Y—ILOB B X ENDOLTIHER LK ITET .
- BEXH(L) FORvsDY—ILE IR EIEE SNE-FRICBELES.

| ¥FvrEN || W oK

« BIEEXHI(T) X ORbSY—ILOF REEESNARICERBLEY . BEOF D IFY—ILtE
UBA—RAUK(TCP) . T HBARYE DY—/LE(HFH RES ZAHARUE 7—LEIHER DR T

9. TCP [, /INELE OFR—)LEL THE AN TLVET .

25.2. OfRRwk

ARV TCPOIR L E AR £ T E F= XM UA—TFEISEL<LE S HAHWEARVS Y—ILDF [ AY—
IWARBRFRORSF(121.11. FE R—U115125 ) ISE<GHE. L EER OR R DDRE KT

SNFEY .

F: AR NTOYSLERTHRE JRARFOATRICABEH (A DHLTER L TS,
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REFHEITERLE. BLUFAEDERER T/ ILE XN TAIR LS TEY., ORI DTCPEEL &
TEHTEORIEZRLET . NA—TEIEF LR BLUFE ORI EZIE I/NSEREI TR RSN

FI. T BEEFR DR R(21.8. T2 E—F XA—=U113128 B) ANF T oTLET . Y—iL
A RE R OR R (. AORvs Y—)LOIRTE DA R ZR TV ILOSHLEK K A # TrIfRibshEd . [

HERER L, V—ILFE (AR L) DF A Sh=-fEEERLET .

B—/Fyk ARk TCP AR R M <ITLVEL7E5HE. 3D RIBAVHAFET . TCPAER DR R LB 2 5H5F
EIFB AR SHE. REDABFIEBFRICEDYFES .
25.2.1. D4—Fv—

ORYk 24—ILK DK L. J4—F%—T. Ok 7—LEEa—, R—RF= (& Y—ILI—Fv—(ZE
ELTHIHT DA EEEE TEET.

¥ RbREICORYs PT— LR ENTEEESIC, [B1—] IT—Fv—%E8RL . BERMNEFEAL
T. D ENEL—AEEZLEEL. EFOORYN7—LOEL—IZEHEET .

25.2.2. 7T4T1ETCP

[ARYR] T4—ILE D [PHOT4THETCP] ITTFIZIF. BET7IT475Y—ILb i s (TCP) DZ I AR R &
nxy.

25.2.3. ih—Ls

[R—L] REvE. [ARGEC B FTHE] B E C7VERALET . ST, (B8] REVERIFLLT
(122.4.2. ORUE DFEE): X—21291%5 R) AORYNEA VAN — U ICF HE R LI EICEINT S
EWTEFYT (124.13.1. F—LODE T X—2091%58) . [(F—L4] REUDTIAILL & E TIE. ARy
b7—LER EORE (12413 h—L R—22081%5 ) IZELET .

25.2.4. 2V )—k3547

B &L D [PVRSAT) R FE R T 5L ORuk 7—LEH E D6 B OR—XIZ5| EF BHIENT
=F9.

25.2.5. 78 & HE

[Z8h & HE] REEFE R THE. 7OT4THRTCPOZE E B IR L =D —Fv—IZB HhEBENTEE
7.

25.3. Y—ILDL E

TERARRWIR(F. BIR ENF=D—TFr—IHB A AR TCPOTE 2 L EZEEZR TLET.
S BH OB ETCPEER TEEI(124.2. TCP A R—U1951%8 ) . [R—XiRE] 2407
LT [R—RXITF4— BEICTIERTHIELTEET .
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25.4. o3/ A E

[CaANAE] D—IL T B Y OOaA N EEESIHTIIENTEET . HPa1UM K KFEN—
TEERINBDTIHILDOIAURBER -360° N5 +360° DEE TR LFT . BRISET HE. O3
1AM EENL LA EFEH A

F: DaAUMNITIAIEFE G LHE B O E T TEET(121.10. Da(URER X—21141%
S . FELEEBEE. KFEANA—RDOFN —ELTRRSNET.

BEE
A 1. [BREIZTOEHEZE(M24.4 FF A1 XA—22001%B B) HNELGLNE S

FFORS T—LOKEZLR ELEATNDE & (F. [ZV—F54T] 54T%#
g EORu HB E18 HDH( T H%) B ELHYET . COLIBEEICF. BE [
=K 54T RE %8 L TS,

C BUBREREEZFEAL W ORI TAE. FEN0EE. B E

B DATEINGE) . TOTSLE—HICRERE I7MIVERFL TR AR H
FI .

. T E R E BRUARV OfF ZAF TERE & [PU—F S54T] RE &8 459 580

[CIELKERE T2 EMHYFET . CHDER TE AE LLAELE, ARy 7—LAIK
[PV—R ST REUDTFITATIL SNBEBETLET -

- [PU—ESAT] BEE (L. URITRRAVMZKYH A S TLDER B 3% E TOH

FEAL TS, Y—ILEEE W8 M L Ty OE U FRA UM D VESIZL
TLEZEW. 2 E B AR 7—LDBELE H 4 THAEEHERLET .
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25.5. "i—XITT45—E @

[R—XITT4A2—] B @ (7ot RTBE. TCPIZX § 25— vk D31k & B E£=E2—4 vk OR—X
(B HLVA M) ZEHIRTE CEFT . 53 COE@E FATFTAUD=0. ORvs P—LZEE H# §I 1
LEEA-

Ay b TA—Fr— O
Q Q § eam |+
Tcp
X 12001 mm [ & [ =]
¥ -431.76/mm [ & |[ =]
z [_s00.00[mm [ ][=]
[@8<5 b L [rad] |~
RX 0.001|rad [ & ][ =]
} RY 3166/ [ & |[ =]
v oo []lo]
’"' ) Saliv AR
A 2 s1)r (& ][ =]
£s vang—| -s89s]' [& | =]
- [ 12622t [&][=]
YRR 4629 [ ][ =]
IEIT s1.39] [+ ][=]
av [ord [l
| W v || @ oK |

25.5.1. ARk

3D E G AARIST—LDBREDNEZRLET . BHBORIIST—LOI—TI L EEZRLET . LE
(30 D E B ICL-THII SN FET . I REFETAIVERLTHE K /HE/NLTY, 8EF SV SET
Ea—%ZELYTEET.

ARV TCPOIE E NG E MR £ TEF XM A—FEISEL S, HBHLE. ARINY—ILDA
FAY—ILARERORF(121.71. FE ~A—2115125 ) ([TEGHE. B 5 K OR R D3DFK
BWARTINTY . REFHFERLR . BRUOTEDERER T /NSLBXMNTARIESNTEY.
ARV DTCPEERE TEAHAFE DA EZRLET . NJA—FEEEF LK. SXUOF@OAIEZRE T/
SHERMTRIRINET . CCTERETHORF (1218 ZE2EF—F X—=U113125R)AEH
[ZZEoTWVET . Y—ILA AR R OR F (E. ORI Y—ILOBRE DA [ &R I NI ILDEHHEKIK F #
TRIRIESNES . H#RE L Y—ILAR(RIMIL) OF A Sn-BEERLET . 2—7 vk ORyk
TCP AR R MELIZLVEK7E HE. 3D RIEHAVHZAFT . 8—7 vk TCP MR K DR R 28 2 5F= (L
AN Bl RF DA RIEBFRICEDHYFYS .
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25.5.2. D4—Fv—&Y—)LDALE

TOTATTCPELUE RSN EEDEAZELNR TRINET . X, Y. ZEZIXV—ILOMEFRLE
9. RX.RY.RZE{ZIIAMERLET . EH DL AT ESTCPOEL E (B9 55 M (L. [24.2. TCP 1&
R R—1951%5 BB L TKIEALY.

RX. RY. RZRYIRADL 1ZHAR AT E I AZa—%F ST, FRIDRBAATEHERLET .

* BIEEARYMIV [rad] AW XEEANTF L TE ZoNET . BORSIE. BESEHEEID
FoTRL. AIMLB KR IFZORVEREZSEIMETE HFET . NIETTIHILLRETT .

« BIEEARIMIV 7] AR IEEEANIFILEL TS Zoh, AU ILORESHEER A E OE K I(TGYFE
ER

- RPY [rad] O—/L. EF. 3—RPY) DT Tk & O E 2 YET . RPY EERTH (X, Y.
Z" [BER) [ TR DESITRE SNET .
Rroy(y, B, a) = RZ(a) - RY(B) - RX(y)

- RPY [°] O—JL. EYF. —RPY) DE TR OA EIHYET.

BERYTTHEERERE TEFS . RVIRDERZHD + F=[F - RV E2TLTH REDEIC
XY HMEACREEITOICENTEEY . FIIRIEM LR T TEZE RIE R A5 L RETY .

255.3. Caq rAE
BrDCaA N ENEERESNET . a4 A EICIE. - 360° A + 360° DF B D234
UrRREFZRTETEFT . L TORYICOIM VNI BEFE L TEEFT

s (ML EEZSYILTEZRELET.

« RVORDERIZHD + F1=(F - REUERYT T HE RAEDEITH TEMEOBREZITIEN
TEFET -

« REVERLE THE. ENERERINET .

25.5.4. [OK] R4

COEEZ (B8] Bm(l25 BE |97 X—U2201258) hoEMICLIZE &1L, [OK] REVE2y
LT[ BEICRYET . ORvs7—LAE ESN-BEMETHELET . REDIEEEN
Y—IUE A 20115 & - ARk 7—LIIMoveL & 8) 241 T%E A 3 50FE =&, Paq A EIRE
(23 & SN1=15 & [TIIMoveJ DEEN A A TEE AL TLTA— I B I BLEFT (T2 E D217
RN—U1401%5 8) .

25.5.5. BrvitiL]REY
Al R EmTE, EEET RTHEL CEEE#E T LET.
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26. /0147 UNIVERSAL ROBOTS

26. /0127
26.1. Ok

S 7FAN 05:32:10 CCcCcC O
JOofss [ABEEE (BE /O [(OY

[ Afw b | MODBUS |
BETELAHD FLENAN =N
S-Cuard Reset @ | @ 4 0P| D4
T8
S-GuardReset @ | @ 5 1d |5 TSZ
. . Start-Prog &) | @ 6 1
I Q7 Stop-Prog & | & 7
Frasah i
analog_ln[?]n _ analog_ln[l]n _ 0.00V BEE v
| 0.00V | H | sl | H analog_in[3]
ov 10V ov 10V |EEE ‘,‘
BETES NN FIe Nt v —HH
0@ | @ a o@| @ a TYIIL
1 G G 5 Prog-Running & G 5 G C
2@ @ e 2@ | Gs @1
3@ @7 3@ @7 v bA—JLT:
FHosdh 2—#— v
analog_out[0] analog_out[1]
AmA 20mA AmA 20mA

@ozaL—vav
Q =Eoofy ~

CE @ Tl ARyk Oark A—JLRYIRASE Z 15§54 DI/0E B EE=A—HIVHRE TEFT .
B TOJSLRTHEEOHT. 1/0 DREDREEZRRLET . TAYSLETHICAIMER
([Zh &, TATSLIKEILE LET . TOVSLMELEIZE. TRTOE AES FZOREEZFEFELET.
Bl &, 10Hz DRI B TR FEIND=6H. B EDE S (TFEY IR RINLZLMG S AHBYFET .
BRETRELI/OK. RERTEDNELI/OBR I v TEELEEN LT SR TEAICTFHIATY
F9(21.16.1/0 A—2122 128 8B) . FTHEINELEDITONTIE. FIHIPI—F—EHELZ DK D
YR EHEDZRIMMTEET. RERERICTFHNSN-EBRATEELH D EIPVE ZHILETE
F . LEDEL TOHKR REhFET .

ESNDERICEITHEME. TIERBAIBYET .

BEE

Y—JUH AT 2—F—hY—)UHH D EHI L TOSIE & DAEBEEZE K TEFT . URCapZEIRT
LT BEANDTIERAMINET .

70T R E

7Fa51/01%. B A [4~20mA] F=FXEEH 5 [0~10V] DELLMN IR E TEFT . COHRTE
(X, FOJSLEREITNE. ORykabA—5—%% CTHRE TALIL-TERIBEBINET.
URCapZEIRL . Y—ILE AT, 7FHATY—ILA DA DR AR TEANDTIEREBRELET
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Y—ILEE M3 —T1—R

Y—ILBE A E3—Dz—A(TC) NME L SN TULSIB & . Y—ILOTFOJ A 51 (3 fE A TELAYE
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D

Delete 116
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Disabled 116,118
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Error 184
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H
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Manual mode 105
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Remote 92
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Motion 179
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popup 155
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Power 112
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Robot Limits 111

Robot Moving 123
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Robot Program Node 137
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Run a Program 94

S
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Safety Checksum 93, 111
Safety Configuration 12,109-111, 114
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Safety instructions 51
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Safety Settings 7, 109, 248
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Screen 91

Script manual 3

Service manual 3

Set 154

Settings 247

Setup 231
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Show 116

Shut Down 251

Simple 179

Simulation 93
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Standard 70, 72

Step 93

Stop 93
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Templates 181

Test button 180
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Tool Center Point 113, 142, 195, 230
Tool Center Position 120

Tool Communication Interface 207
Tool Direction 120-121

Tool feature 213
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Tool I/0 45
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Until 150
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Until Tool Contact 151
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Variables 127, 139
Voltage 235

W

Wait 153

Warning signs 8

Warranty 56
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Wrist 95
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