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BRI —IRAR DT, By B RGER IR, sl 2B TR
PREBIGOR S, #EEE) 0 FIEHE o HERIEILT el B 214
a5 1R BT 75 BB ] S AE AN TR B AR R A3 o 3 (I Fp ) JE i %
JE R SR AR T Y BB AT 0 — 40

WA NECR 2 L 2MBIThEE, BiRiE L) AE v IRFI a8 \BIET S tfas AT &+ w8 (TCP) HY
HEE) o TCP BN T TCP R HERTAY DR -

B % & MBI ZIHE

PRI 2 Thie Hi

B AL E BETROIR/S Rk fAAE

IR T R BART R fE

TCP fii & BHRW=EPRFIES A TCP AL BN TE
TCP #&F HERR N TCP BUBA HE

TCP 7 HEER N TCP BYEK TS

= WM FE A B&

ThE IR R TR

2.2 RERENIEILRSHE

2 A IR (5 L R 9 1A 22 S A B O E L B e 51 B it A 58 x5 LE ELAOR B3 AR B
BfRERT o
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UNIVERSAL ROBOTS

2.3 FRMIZ 2 AERATNAE

AR Y PR A AR5 LRSI, RIAJES SR P B SR (5 LR e T o Bl SR A%
A NIUHBR B SR R E AR E T (5 TRMES ARG —ERTTE)) , RILES RIS LR

BUTIHIERS S AR LI NECLE
o FEfH: 100% (BRMFE T2/ FERER)
o WHE: LWEARLH TCP B RHIWE A T kag R
o BRAE: HE TCP ks NEHENR AENER 5k o

REEDUN, B ZERE SO, o BEEAE LR R T E TR EE -

TCP BRG] HARAFHR H
1.0m/s 450 ms
1.5m/s 500 ms
2.0m/s 550 ms
1.5m/s 600 ms
3.0m/s 650 ms

2.3 BRHIZEAERATIEE
AR T30 22 S AEOTRA, P A s B  PHRO R  th LEBT AR A A 4 o L

RAEEEFEBL N A R ERGER - HE,

ARGERC T RS, HERAGHEED 0 HER

RO

PR R L2 HERE TR AR P s | R
AR A= 1.15° 100 ms 1000 ms 1100 ms
[ pEYE 1.15°/s 250 ms 1000 ms 1250 ms
TCP {7 & 20 mm 100 ms 1000 ms 1100 ms
TCP 14 1.15° 100 ms 1000 ms 1100 ms
TCP #¥ 50mm/s 250 ms 1000 ms 1250 ms
TCP /1 25N 250 ms 1000 ms 1250 ms
B 3kgm/s 250 ms 1000 ms 1250 ms
b7 10W 250 ms 1000 ms 1250 ms

H 48V HIMAREEERES] 7.3V LU NHUESE, HIHARGETE
AT EE R E B o

g

8 A=
=-

o BRI EI F I EER

FERET A ANRITESEBETRY, BT D RIBR D REA W G5 ME DL 7R
HHEE - 2BE2.1 - e N FSMERRE, IR - B RTSUE v fEE 2L
B CEBERE) EEBRRS, RIREERR - [, EERE
¥ TREGIRERE ISR (AE) FRBeRERy, maeELim
1077, (EFEECE AR o @il iEhRiE L IRy, . Ak
e NI AL B, BRAS &R 2 F i EELRR AT IR, B b A
A TR, AT A 5 B o

HEHEERITF A TEC 60204-1 MESK, FEHSBRRE

UR5/CB3
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2.4 TRELN UNIVERSAL ROBOTS

2.1 ST E OB S, £ TAER A R L0 5 I B B A I b o o — (A [ el Fe A [
Bylma, RO 1 BAATE DB B 750 mm BRI o 7 —(E B RS AR 200 mm #
EAREE (s AL IEY) T BB -

5 A=,
E_IZL

R A AP TSI FEIER GRIERBE) , EEAJE AR
I8 1 o S BR ) JH R B A BV B AR R 40 J&, BRARA ATl BUR
FRZ B 40 FEUL BRI o 58 T LU L as A 7E 2 BA R

24 TR
EEERNNGEER TEAREMERENZ 2R, A2 R0 4 B o SRR
Bie B2 2R o 4458 A TCP fIMI BB H A A £ it X TH, sifl e A B, $ns
KBRS -
TEETS 7 A = PR 25 B A8 5 38 4 it XOF T A% b, FEirii = PR il B mT 1552 10 [ 8
20mm ° &Ll NS LERERR, —EIORS R EY A 500ms ©

ISR WRLERFEG, WHEHREHLERN - MR B RGE L2 RHEE
(flan. 8 Hi B E AL E PR ﬂwﬁ)\%ﬁﬂ% WA o FERIERE N AREEIT A AR, (EAA
B & B L PolyScope FHIBENRIEFR (2B IIEL2HY “PolyScope FM”), AT HMH T
EFHB ARG EE R o R R IR 5

PRI L 2TIEE R

JBF 7 3R 2 30°/s
TCP #% 250 mm/s
TCP 7] 100N
gE 10kem/s
RS 80W

IARGEFCE LIRS, HERAED 0 FER -
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UNIVERSAL ROBOTS 2.5 ZEMEMNEREO

o= =3

LR, TEWGERET, M EE  TOP &8 LR TCP # hrjs
i« S A T R B O R > o

25 %

ZEMEENEREO

Pas LA 2 (8 2 2 M B R FE SR A M ) o BB 2 A B A =R SR A\ R 3 R B - &

&

SRR, EfRZe, EEWRES (+24v), BRELRABESEELT, BftR%Z 4 -

25.1 TEMERENEREA
T FEMI T 22 AE R = SR o

E7ee= AN Efipan

ey NBSUE 1L (FHEA) - 347 1 BUEH, M ALR & LT
AN EL RS o

E N C Ry gl (BORSHD) - BT 1 BER, P A LR 247 L
BRI H R E

AR SELE (FTECE#A) BT 1 JHIEH - B T RRIES,
TG IEIRE A LR &40 L R R RS o

B 1L (FHEA) - $47 2 JIEH -

P & (FTECEE ) - HBZIPE R ARSER, Emd
R RREIRIE RS -

AR (FTECEEN) o 24 RIS 4 AR U R ) -

3 T AL FARE (AJEEEA) - EREFEMALRETER, DEERE
AL

BERR (FTECEA) - & 3 HEAE AR MECER, ERRIE
B o

1 JEERRA 2 SRS BREN BRI AT DL N BIRET ANIRGE, (EA%As A TE A e & Al B AR 1 I

+

BA

Bk -

EER2BA 1 N 2 HERE TR RL T UE TR

L. ZERRHREREE 24ms NEEIHIE), F2HIE 2.2
2. WRBAEIRS R, BRI, (o B AN AR R 2T G R 5 AR U1 A K o B T R R
AT R (R 500 ms AFEHE) Oradfs)

3. WNRBAETER L (BAETE AR 0.2rad/s), &%} By, (FEAERNSAE R 0.2rad/s
AR B L7 B RS B N IR 0.05rad ©

AL, B 1 EER, e RSEEGEMTEER L%, &5 600ms NEIEAEIR - HIMER
R AR, PR REEERE E B AR BB R BE AT E) o A0SR 2 Ll EE
W, ZERFEEL 0 B -

B9 ) g e T A\ S O T A AR U R A AR PR

L. BRI AL, TEARGIEZ 500 ms 7P M4 BB RHIRE -
2. 7£ 500ms &, A 4 AR PR EIERL -

UR5/CB3
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2.5 REBEERED

UNIVERSAL ROBOTS

Max joint 4
speed in
normal
mode

[rad/s]

time

I
0.024

>

0.524 [s]

2.2: FHECT T AOAK 0 RN HIBDIRAE AP ARRFAORREERL © 1 0 BhE, HEREMSmHE —EEF (B

S L) o BOEAE 24 ms 1RBALE -

RN LR AN, RERFIFEL 0 HEH -

0 FERHR T2 AFNT, HEHMTRFIR o BIRBIL T B SERFHE AME L AR E T
EATRIE A A IGB H B BRI (BRI EHEEN 7.3V)

REREI

LW ANThEE AR P B ER R SRR
i ANESFE L 250 ms 1000 ms 1250 ms
ZAE 250 ms 1000 ms 1250 ms
REERELE 250 ms 1000 ms 1250 ms
R 250 ms 1000 ms 1250 ms
25.2 TEEFNEREH
R T 2 AR 0 EE SR
Sl Eipun
AEEAEEL E AR BT AP L BB L E T B A iR
THF ©
e N GEE) B ICERGR A R S B R, IR AR TR E T
i 0.1rad °
TN Nl BB A E 1 BB R 5 E T (R A A A\ (2 1k BB HAME 1k
JEFR S A B S BT o A A B (RERER -
HE R B R IRR N 4 R U A R o
HRAEAR 48 A% A B H R o

IRZEEERENE, ZEAFHFEL 0 BER, HERIED T RERER:

agea ] BRI R
REEAEL 1100 ms
Ay NGHEE) 1100 ms
B ARIELL 1100 ms
AR 1100 ms
ARLEAET 1100 ms
FRZ 3.7.0 I-13 UR5/CB3
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IEBRF R R A - A REPPRHR AR IRRR, TR T REF E LB EHRA -

ek E N R R AR AER, FRHRARMTEY - SMERS A AEZREA
JERJRE ) BT A W e B BX [ 4

PEHIFEIESE A TSR T

==
=.

L RBAXERENET S EMSEBHSALAREs & E-
A EE TR o BT AT E M B K HE R o
Universal Robots ¥ 8% i E @ fE H E A EEAE -

2. MEIRZHENSES NI T8 4B FHZ SR -

kRS 3.7.0 I-15 UR5/CB3
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BB U B °S/V $10q0Y [eSIPATU() 8T0Z-600% © B UdBXNY
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4.1 BN
TR A 48T R B8N ZR 15 1 25 T B VA ST o BB B 5P B R 285
i

42 HWB|ATIF=ME
URS #as AR T A2 T2 1 I R B 1 ) [ 850 mm & Bl A A [ o iR N R, %
DE B NIE LT MIE T AR EAERE S H o ST seREs TR M ERREEH, HAhEREE
AT B AR E B R B A E Bl e, AT B s N TAERCRART . RBaaT A8 LU T -

R

43 g

WWFE EHDURE M iie, B E AR LAY E 8.5 mm fLARZEEMNTE - EiE L
20 N m HAEREE LR - MRFEIRF EMM A RSN TECE, B ENE o8 i9fL, M
SHANLLE RE B AT PRABIERERY IR BEE R R AGE A » [ 4. 180R T AL AL EMIRAR S ST . -

Pan \aH Heas B AT AT DL R IR BE O (A T G o A as N e E BREI IR FERUAR I £, SRR
D& BB T i &R AR EHEU LM T EERNE DA - 1A, ZEREERER
Eul

i

AR RS N LERAE SR B TEEIAT 6 L, RIVEEI M 2RI AR - R &
HEga NE L, B A% a5 -
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Eka:
o FEIRHEM T8 FREI 72 78R - ZHEREULELE
fy o
o FBEECENS B AR R FTE 24T, DU AETF

15

Z=E
IR N IEfEK PR — R, Bl EZEE - #E AR
JE T2 HEAE K P B R ER B o

THE e RS N ERMATE M6 824041, " AR TREEEIER A - ELAFHEL 9Nm
A B - iNARFEAFFEEMMHBE T ANVE, R 06 L, HS#EIMLEE - & 428087
B BB TRAE -

&k
1. FEGR T B IFREN L 2 B4R -
2. MR L EZELNE, TEgaEMNEINEEEM G -

5

IR AR TR R L BT b o R A AEARE 50 mm AUSER, DUAE
R SRIIE AR, o BN RS IR AT -

g HOHAw A LUBEME R B s sl A% L - ZORS BN LRSI E - MRAXAFER

PR -

&k
1. FECRIEH RS ~ BB EE N RIS - WRIVEH 88 18
LT

2. EHIARAECESR NG REAAKERE L 1P20 FRAHIRIRE
N o EUNER A FE MK AR -
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4.3 T UNIVERSAL ROBOTS
@149 T TT—
Cuter diameter of Robot e —
Base _ - ~, T
) — -67‘ T 90° [x4)
Fin hole /
8 FGE 40008 T 8
S |
Bolt circle @132 202 > .
\
4% P85 THRU '||
i
|
IIII
/ |
Cable sxit 4350
120
@8 hé 9009 @ 0 5
. 8 hé -0.000
[T]o.05 ’—\ . ‘j
’ S
120
4.1: BERRANZHESL o A M MS 12ig - FraHIEEY L mm A EAL -
AR 3.7.0 I-19 UR5/CB3
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UNIVERSAL ROBOTS 4.3 T
Lumberg RKMV / RKMWYV 8-354
G 6H7 V6,2 19.5
12
AXME-6H T 6 ‘ | 6.5
] -+
7z
6.5

@50

®31.5H7 |

® 63 hs

D75 0,1

F

SECTION A-A

4.2: TEREGHVER, 1SO 9409-1-50-4-M6 ° HLERBURAE A \TEmA LR ZHEME - TAHES R

mm °

UR5/CB3

1-20
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4.4 RRXBMEH UNIVERSAL ROBOTS

44 BRRXEWNESH
B TENRAASERERIR T fs H2EE3 - EORE TSRS T 8L
HOC B ERO 2 THT A BE B -

AREE kel

I I I I I I
0 100 200 300 400 500 600

H O [mm]

4.3: BOR SR A A B B O ks 2 R BA R
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UNIVERSAL ROBOTS

BB U B °S/V $10q0Y [eSIPATU() 8T0Z-600% © B UdBXNY

hRZs 3.7.0

I-22

UR5/CB3



5.1 FFN
ARERIT BT IRTE EREO -
BN AT, SEEOE AR R

o ¥l 1/0
. TE1/0
o LKHBEE
o EEIFEEE
o PRER N EEE

1/O — 3l & F5 78 B4 T B R B 3R 5%

5 TIIER S T ik 738 E67 #E O RYEAGR -
TNOCHE TR LT T HE o KA B 1/0 #ERHEE RG] -
TNHIRESA/NOFIHELE AR O AR, 08T E I -

5.2 BRESM/IWDEIE
1

AT AL R A BRI, B8 8 LN B S/ O HIH o HtEE (FR R B E B
FI/NVDERIR

&ka:

1. UI#4 % & sha i Z 2SR/ A 5@ IEL 28 PLC » 4
AESFRZES, PR E IR 2F LR R M B R E
BRI o B2 DGR YE 1/0 #O G855 -

2. FrEZ2BSRS BETUARE (R EE LIEE) o ORFF i EE
BT, FIHECRTE AR R A S R Z 2 TR

3. RIS AERIELE T/0 WECE KB L2 1/0 © §Fi8
% 5.3 o
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KREEERE © 2009-2018 Universal Robots A/S, {REBFTEEF],

Eka:
1. FBHELRATE B K IR AR R TR AR - WA AGENE M,
AEYIETER, RERIHBELMLER

2. EERZESR AR EER - A EERLERET EZEITN
TR PR A - WRFEE RAVERSNEES, w7 DU
B -

3. GRIETSEE GND BAT, HELHEAR AR 2 il a5 i B 7 2 A
i o ASFREIWATE GND Bl i FE A R R IR TSR B
PAREEVERM (PE), 55 A 2 P ARRD TSR M6 1R
KABAED o B EBARE R DA AR SR ERAEEEER ©

4. EFBEER AR 1/0 REBOBERIRGE, BY/D o KEH
e BCE B O BRI E AR (R - BRI R E &
JBIR - EHEE BT, FHEAIENEEH D LK - &5
{6 IE A RS A BR S

g

5 A=
=-

1. ZMASEACEBBEFE IEC BB ENEMHEANE (EMC)
Tl o Jt IEC FRUErpHLE B P 1) T NSRS & & bk as A
AR AT B o GTGR BRSP4 B0 B R R & B e A\ 0% Bk
AMERIEE - EMC BB EEEEEAEY, B
HEE AR BHR o B EMC & A48, Universal
Robots i NEE ©

2. A T 17 ) o BELEL A B AMORT TG RY 1/0 MRS
i 30 K, BRABEITIERMERFM AT o

==
EE:

FrE BRI R DC (B, BRIEHERE -

53 TEHI%8 1/0
A i P B R B R s B U 2R A BB /0 © Bk 1/0 M E )G, AR EAFRME, H
FAEEREIAERS - PLC FIB&E EI% -

TEBERTHEHSRATNEREOME -

Safety Remote Power Confi Inputs C Outputs Digital Inputs Digital Outputs Analog
_[2evm] [12v [m]| pwr[m]| [24v [m][24v [m] [ov [m[[ov [m] [24v [m][24v [m]| [ov [m[[ov [m AG [
& [0 [m| [eno[m| [eno[m]| [cio [m|[ci4 [m] [coo|m|[cos|m] [oio [m][Di [m| [poo|m|[pos[m| |2 [0 [m
5 [24v[m] [on [m]| [24v [m] [24v [m][24v [m] [ov [m]|[ov [m] [24v[m][24v[m] [ov [m]|[ov [m]| |2 [Ac|m
Z(en [m| [orr [m| [ov [m] [ci7 [m|[ci5 |m]| [cot[m|[cos|m| [0 [m][on [m| [pot [m|[oos [m] | = [An [m

24v | W 24v M |[24v [m]| [ov [m]|[ ov [m| [2av [m|[22v |m]| [ov [m]|[ov [m AG [H
% sio |l ci2 |m|[cie [m| [coz|m||cos|m| [Di2 [m]|[Di6 [W]| [po2|m|[pos|m §Aoo []
§ [24v [m 24v M| [24v || [ov [m][ov [m] [24v [m][2av [m] [ov [m]|[ov [m]| |S[Ac|m
5[sn [m ci3|m|[ci7 [m| [cos|m]|[co7|[m| [oi3|m|[017 [m]| [pos|m|[po7|m| [£[a0t1|m
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5.3 1=lg8 1/0 UNIVERSAL ROBOTS

ARIBEERERIT, FEHLEE -

W, SALER  HAR2HRE
HE, SREXK WETEERE
KE, SRER EAE1/0
e, SREAK EAEEI/0

AIERER 1/0 AIELE AL 2R 1/0 5 GUI FAEA 1/0 ° F#MEHAGE2HE IE5 -
DU E S A0 (5 B0 1/O (AT T REH o ARETHEIR T 20 BB Y 8 A AL o

5.3.1

FREEi [/O RIBFRE
A M T R R T 5 24V B6L 1/0 RIBR A -
o« BEI/O-
o FHCE 1/0 -
. B 10 -
HRERAH LS UR S NEIEEEERN, AR A MR 8 -

BN I/0 ATE 24V BIRMLE, thrlEiEE B EREREHIMNTEIRMLE o Auma b I E LA
B o FTHEWE (PWR 1 GND) A 24V, AERAEY 24V BEIRFEHL - #Om & N E AW ELE (24V
1 OV) BMULE 1/0 /) 24V BN o TERRECE A MH AT ER, 2B T3 -

Power

PWR |

GND
24v [

oV

AR B ORHRRIR, AN T E s RSN AR

NERAIS MR FE IR FE SFS AN N o e

S 2% m/ME HEE HEXE B
A E 24V R

[PWR - GND] A0S 23 24 25 \%
[PWR - GND] E R 0 2 A
ShER 24V AR

[24V - 0V] BE 20 24 29 \Y%
[24V - OV] Bl 0 - 6 A

A7 1/0 FIREESETE IEC 61131-2 « BEFEA T iR
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UNIVERSAL ROBOTS 5.3 ¥=Hl28 1/0

#nis 28 BME BAME HRE B
EsgoR i

[COx / DOx] B * 0 - 1 A
[COx / DOX] B 0 - 0.5 \Y%
[COx / DOx] IR 0 - 0.1 mA
[COx / DOx] It - PNP - FHAY
[COx / DOX] IEC 61131-2 - 1A - LRl
FALH A

[Elx/SIx/ClIx/DIx] FEJEE -3 - 30 \Y
[Elx/SIx/Clx/DIx] OFF &3 -3 - 5 \Y%
[Elx/SIx/Clx/DIx] ON @i 11 - 30 \Y%
[EIx/SIx/Clx/DIx] i (11-30V) 2 - 15 mA
[EIx/SIx/CIx/DIx] IhfE - PNP - LRl
[EIx/SIx/Clx/DIx] TEC 61131-2 - 3 - FA7Y

FE: * AREK 1H fIEH & #SeEREH -

=z
IEI=N

EE —FA AN AL E A BEL S 1/0 5 E 1/0 1 1/0 - 5L
T PR SR B A o

532 &E&2I1/0

AH AT ERTEEA CFALE ORI E &) MEEERZ S /O KRR 1/0 (FE
TSCRH R AR ) © B0 88 % 5.3. 1HTHE AR A -

et BN R IE IR el AR SRRT 248 GRgu % 1%) -
FrE %4 1/0 BEFE (TURR) , W/RPRER B (EE L1503 - B

—HIEEA G EEGER L 2T

e °
EERE NG ME: #EATES LM #E L o (I AN BSF I LA EANBE2E LS - g
1= 1E N\ A T E A L 2 T RGER A - DIREEE W TIATR ©
Eytedis By gt 1k
AR AT 18 E) = v
BT Z= 1k iz
i3 INGCA B EA fa
HE FH#) EEIEER ]
fERsER AERER  ANEEEETEE K
TEEFVRL (SRR 7
EHEEER] (IEC 60204- 1 2
1)
B IhEeny
PERESE AL (ISO 13849- PLd PLd
1)
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5.3 1=lg8 1/0 UNIVERSAL ROBOTS

A LAERATRCER 1/0 S ERSF I FHM T 2 1/0 e - SHER e E —HTiE
1 1/0 /il GUL T, 2% IED -

TEREET TR L T RN A %2 1/0 FRF

&ka:

1. VI & a5 8| 2 2 SRR EMEL 28 PLC - @
NESFZEE, W REEL2E ERE AN ERHE X
BRI o« BB LN SRE A E 1/0 BI85 -

2. T2 1/0 HEMTERNE (WEBILEE) o REEm(EE
TEMBSL, FIHECRTESEA B — SRR AN S T AR A 2 THEE -

3. TEASHERR NI AE AT, B imbn L 2ThEE o WHEHRIEAZ
ETHEE -

4. BERRNBILRTFEIEIE LA o (R EIEE LR, BrlHE
EENEEMAEGT, HAZLERIEEFTEEREL -

5.3.2.1 FERRELLEE

PR Botas NHERT T THRRECE., AIEIR A (RIS e mny gl M ETRIE, H2MTHE -

T
af

Safety
24V
EIO
24V
El1
24V
SIo
24V
Si1

Emergency Stop

Safeguard Stop

5.3.2.2 EEE2F iR
TERZEEAF, FEMFEH—Hel 2 EEEINE ST %8 - FEBER T — @l 2 5 a5 1R %
LAY TAEJR B o

Safety Safety

= Py [ )=
7%

Emergency Stop

Emergency Stop

24V 24V

El1 | m] El BN W H

24v | N —
sIo
24V ‘i .- ‘ﬁ ......... ZI_H
ma

SI0
S

24V
S

Safeguard Stop
Safeguard Stop

5.3.2.3 HHfh#BEHEEIRIL
Hbas NS E MR AR AR M A, R ERE AN B R L ER - BB E AR
B, BRIV RS0 B BRI —E B S R -
A TE P & I A AT 22 Rt B R R, RS N B SE LB AN BRI AL Z -
HEHM SRR RE LRI, WHES GUI FLE R CER 1/0 ThEE -

o WECERERAR. SMNERETEL -
o MECERELE. RABIEL-
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UNIVERSAL ROBOTS 5.3 28 1/0

NEBRT UR et NIRRT ILThEE - FEA G+, EAECE 1/0 % “Clo-C1”
“C00-CO1” °

CaN

Configurable Jiputs/’ Configurable Outputs . Configurable Inputs onfiurable Outputs

24V l/; m |ov m[[ovm : 24V (M |[[24v [m] [ Oy \m|[[ov [m
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B.1 CE/EU Declaration of Incorporation (original)
According to European Directive 2006/42/EC annex II 1.B.

The manufacturer  Universal Robots A/S
Energivej 25
5260 Odense S

Denmark

hereby declares that the product described below
Industrial robot UR5/CB3

may not be put into service before the machinery in which it will be incorporated is declared in confor-
mity with the provisions of Directive 2006/42/EC, as amended by Directive 2009/127/EC, and with the

regulations transposing it into national law.

The safety features of the product are prepared for compliance with all essential requirements of Direc-
tive 2006/42/EC under the correct incorporation conditions, see product manual. Compliance with all
essential requirements of Directive 2006/42/EC relies on the specific robot installation and the final risk

assessment.

Relevant technical documentation is compiled according to Directive 2006/42/EC annex VII part B and
available in electronic form to national authorities upon legitimate request. Undersigned is based on the

manufacturer address and authorised to compile this documentation.

Additionally the product declares in conformity with the following directives, according to which the

product is CE marked:

2014/35/EU — Low Voltage Directive (LVD)
2014/30/EU — Electromagnetic Compatibility Directive (EMC)
2011/65/EU — Restriction of the use of certain hazardous substances (RoHS)

A complete list of applied harmonized standards, including associated specifications, is provided in the

product manual.

Odense, April 20", 2016 WM

David Brandt
Technology Officer

B.2 CE/EU ~EZEHR (REEE)
RIZECMNTE S 2006/42/EC B4 11 1.B °
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UNIVERSAL ROBOTS B.2 CE/EU A BB ([FHEEE)

BER Universal Robots A/S
Energivej 25
5260 Odense S
Denmark

ZEEERA TR Tl
T#p2%8 A\ UR5/CB3

BAERRES L AR 6162 2006/42/EC (H184 2009/127/EC B3]) BIRUE, W/ERFAHERIRY
BRIER, BRI AEZ S -

ZEMN T SR EMESIED T HETES 2006/42/EC A EXR, F2MERTH - BEMFE
184 2006/42/EC BIFTA ZREGR I R B2 AR N\ 233 B AN Sl BB -

FRBABOIT SO R T8 < 2006/42/EC B VII B BRr 4w, A6 1% MR G152k DI F R R A
HRFY o BB NRENBUE R ALY, WA S -

BAh, EMBUNEG MiliiES, EMREGELIESH L CE 5

2006/95/EC—1{KEEfE4< (LVD)
2014/30/Eu——ERIFAEVEFES (EMO)
2011/65/EU—4FFEfEBYBEEHTES (RoHS)

FrE 2RI HAGEENERE, SREMERNRE, FEHSMERFM -

Odense, 2016 & 4 H 20 F W W

David Brandt
Technology Officer

TE

X
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B.3 BERMES UNIVERSAL ROBOTS

B3 ZTERGEE

ZERTIFIKAT
CERTIFICATE

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

Universal Robots A/S
Energivej 25

DK-5260 Odense S
Denmark

berechtigt ist, das unten genannte Produkt mit dem abgebildeten Zeichen zu kennzeichnen.
is authorized to provide the product mentioned below with the mark as illustrated.

Fertigungsstatte: Universal Robots A/S

Manufacturing plant: Energivej 25 ’\
DK-5260 Odense S TUV NORD
Denmark o o e

Beschreibung des Produktes: Universal Robots Safety System URSafety 3.1 ‘

(Details s. Anlage 1) for UR10, UR5 and UR3 robots EN IS0 13849-1

Description of product: o

(Details see Annex 1)

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

Tested in accordance with:

Registrier-Nr. / Registration No. 44 207 14097602 Glltigkeit / Validity

Prifbericht Nr. / Test Report No. 3515 4327 von / from 2015-06-02

Aktenzeichen / File reference 8000443298 bis / until  2020-06-01

Zettifizierufigsstglfe ddj TOV NORD CERT GmbH Essen, 2015-06-02

TUV NORD CERT GmbH Langemarckstrafie 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

hRAS 3.7.0 I-51 UR5/CB3
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UNIVERSAL ROBOTS B.4 F1E] RoHS

B.4 F[E RoHS

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

R ABAFYEATESHESETRET

m&;’m Toxic and Hazardous Substances and Elements F BH MW ESTE
7t SM_EB
31 R &= Hexavalent |, I!'! ’ﬁnﬁe 4| Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) [ Chromium | . diphenyl ethers
ey [Pehenvis (°B3) P CELE)
UR Robots
UR3JURS T UR1D
URHLE A
URIURSURD x 0 x D x x

0 Indicates that this towe or hazardous subsiance contained in all of the homogeneous matenialg for this part is below the Imit requirement in
SHT11363-2006.

O RS EARAESNEEEFMANEN RN B ENT 11632006 ENEREXRLT -

¥ Indicates that this toxic or hazardous subsiance contained in a1 least ons of the homogensous materials used for this parl is above the Bmit
requirement m S0T11363-2006.

rETEESTARNEE I SR E—SERE 2 REEST 11BN EH EREE

(EWTEHY  FERFEIN LEFTCNEAREETE—50MH )
lteme below are wear-out teme and therefore can have weeful Ives lece than emironmental uee penod:
FRHEERER EMENHERSRTEETFHERRE:
Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffencr, Inerfaces
HEE, T, e, SRR NiH, S, misw. B0
Riefer to preduct manual fior detailed conditions of use.
FEERWRERE=RE

Unrversal Robots encourages that all Electronic Information Products be recycled but does nat assume responsiblity or babikly.
Universal Rebots BEEN BB M7+ 2B AN TEESE, B Universal Robots TRAEAMHERUE

Te the maximum extenl permitted by law, Customer shall be solely responsible for complying with, and shall atherwise assume all liabilties that may bs
impossd in connection with, any legal requirements adopted by any govemnmental authordy related to tha Management Methods for Controling Pollution
by Electronic Information Products (Ministry of Information Industry Order £39) of the Peoples Republic of China othersise encouraging the recycle and
use of electronic mfomation products. Customer shall defend, mdemnafy and hold Unversal Robots harmless from any damage, claim or liability relating
thersta. Atthe time Customer desines o disposs of the Products, Customer shall refer 1o and comply with the specific waste management instructions
and options cet forth at hpfwaw teradyne comiabout-teradynelcarporate-social-responsibiltty, as the same may be amendad by Teradyne cr Univerzal
Rebats.
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B.5 IRIFBIGZES

UNIVERSAL ROBOTS

B.5 RIFAIGIES

Climatic and mechanical assessment sheet no. 1275

DELTA client

Universal Robots A/S

Energivej 25
5260 Odense S
Denmark

DELTA project no.
T207415-1

Product identification

URS5 robot arm: UR5 AE/CB3, 0A-series
URS5 control box: AE/CB3, 0A-series
URS teach pendant: AE/CB3, 0A-series

UR10 robot arm: UR10 AE/CB3, 0A-series
UR10 control box: UR10 AE/CB3, 0A-series

UR10 teach pendant: AE/CB3, 0A-series

DELTA report(s)

DELTA project no. T207415-1, DANAK-19/13752 Revision 1

Other document(s)

Conclusion

The two robot arms UR5 and UR10 including their control box and teach pendant have been tested according to the
below listed standards. The test results are given in the DELTA report listed above. The tests were carried out as
specified and the test criteria for environmental tests as specified in Annex 1 of the report were fulfilled.

IEC 60068-2-1, Test Ae; -5°C, 16 h
IEC 60068-2-2, Test Be; +50 °C, 16 h

IEC 60068-2-64, Test Fh; 5 — 20 Hz: 0.05 g?/Hz, 20 — 150 Hz: -3 dB/octave, 1.66 grms, 3 x 1% h
IEC 60068-2-27, Test Ea, Shock; 160 g, 1 ms, 3 x 6 shocks

Date

Hgrsholm, 14 March 2014

Assessor

A U

Susanne Otto
B.Sc.E.E., B.Com (Org)

20ass-sheet-j
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UNIVERSAL ROBOTS B.6 EMC AliRES

B.6 EMC jAlif&EZE

f)

We help ideas meet the real world

Attestation of Conformity

EMC assessment - Certificate no. 1549

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

DELTA client
Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

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

Manufacturer
Universal Robots A/S

Technical report(s)

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

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

EMC Assessment Sheet 1351

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

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

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

DELTA

Denmark

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

mentioned if any. VAT No. 12275110

Hersholm, 08 August 2016

/"/4/ of. Pufden

Knud A. Baltsen
Senior Consultant

20aocass-uk-j
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B.7 BEXERGES

UNIVERSAL ROBOTS

B.7 BEZEAGES

CERTIFICAT

*

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

CERTIFICATE o

*

ZERTIFIKAT

CERTIFICATE

Industrie Service

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

the product

Roboter, Model: UR5 / Typ INDUSTRIAL

the cleanroom compatibility of the equipment for the ISO Class 5

according ISO 14644-1.

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

tested according to VDI 2083 Part 9.1 in August 2016.

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

SUD Industrie Service GmbH.

Certificate Nr.: 2589737-02
Report-Nr.: 203195-2
Valid till: August 2018

Dipl.-Ing. (FH) Walter Ritz

Berlin, 25. August 2016

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

kg7 3.7.0
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UNIVERSAL ROBOTS B.7 BEZAHES

=
<
&)
(19
- Industrie Service
oc
11
Q
N CERTIFICATE
(@
n Ty .
<L TUV SUD Industrie Service GmbH hereby confirms UNIVERSAL
Q ROBOTS A/S situated at Energivej 25, 5260 Odense S; Danemark, that
™ the product
=
oc
i Controller forUR3 & UR 5 & UR 10
o
. the cleanroom compatibility of the equipment for the ISO Class 6
according 1ISO 14644-1.
o The certificate is limited to the particulate cleanliness. The product was
IE tested according to VDI 2083 Part 9.1 in August 2016.
O .
— The implementation of the testing and certification is carried out by TUV
L. SUD Industrie Service GmbH.
=
o
3 Certificate Nr.:  2589737-04
Report-Nr.: 203195
Valid till: August 2018

*

Dipl.-Ing. (FH) Walter Ritz

Berlin, 25. August 2016

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

ZERTIFIKAT
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73 At A R T 4 T A A B B AR BT ER R ROARRBR AR © anRAE R A KBINTE L) MR, &
TRZIRTEIR TR (BKMIES) AT TH%E -

FRHEG AR VAR o IRME R T8 HARRR AT SR TR AR B & PSR AU SOME,  SOME AP AR 17 S8 2 ot 28 A REL D — I
ZEMIEREER -

DI

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

HAEREAT AR RSN ~ ZamRiEsE, RS/ & TR -

ISO 13849-1:2006 [PLd]

ISO 13849-1:2015 [PLd]

ISO 13849-2:2012

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

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

RECE LR ER, TR RGN d ERESHR (PL) -

ISO 13850:2006 [1 3B{=4]

ISO 13850:2015 [1 3E{S14]

EN ISO 13850:2008 (E) [1 ¥8{2# - 2006/42/EC]
EN ISO 13850:2015 [1 ¥E{S#% - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design

RERIARRE, REE LI RERGT AL 1 JREH - 1 HIERE — R riEnyE 1L, AR BRI EIRE S E L,
RRAEE ILRYIBTEIR -

kRS 3.7.0 I-57 UR5/CB3

hR#EFTE © 20092018 Universal Robots A/S, {REBFTEHER,



KREEERE © 2009-2018 Universal Robots A/S, {REBFTEEF],

UNIVERSAL ROBOTS

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

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

UR s MR AR 0 [ BT3P

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

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

IR HEN S T () R BIR T2 T e e A\ BRI RS o B8 &R (ISO 10218-2) RZmatas NBEAR, 1B
wib o Bt 7 A%As A\ R SR ARG

BT ESEHRE T RN RSN, SN AN ER At RE T - T UR B
AR AT IRRE RO AT RER A o I, TS0 — Sl T T AR -

WRAEEEER R F A UR 88N, W ERNBINILZ 2T, E4MAF M E 15 o
EREH :

o “3.243 HESH” EEAFAENE - ESHEEY EREMNRENZSHE, SEEEMT LA BEE
FfEhRrEFRESR A o UR $R88 A A E BB T TE, EREEREEMNHIAEL LY
e, FULATFIEBEMPTHE R ERRE 2 o

o “5.4.2 MEBEFER” o FTE ZETHEEMRIE 1SO 13849-1:2006 i E| PLd ° #as A4 E B S140E T8RS
WAL, WHBEEZEM 1/0 #a— 3 B4 - BELEM 1/0 WARBAFME 3 Hise
BUES RS, DI SE L 2T PLA 4518 -

o “5.7 BRIEREU" o A UR #EER NI A NRIRRERS, FIE A iR fsieEEss -

o “5.8 MEMIEH” o ANEIE R T HUEARTE BRI A 2 T AR RO RAETIRE - Y UR H28 A\ S5 i [R14
TEM G, FHEAEGEFRESR AN —ERIEED ESM - ML ERMES A, UR S ANBEE L2 -
BIEENVEREAT =ECMAEE, REEAFEELESRA - AR UR 2 ANLEERR
PR, BIR LA AT AT mE s — EE MR o FINESE 1SO/TS 15066 % 5.4.5 %
FIVETE o

o “5.10 W FIFRIEZR" o UR B8R A\FRBITH A1 HITHREIG A RN TSR AR  UR HE8 NAURRE 3513
AR 2R NS F A % R HRAE o BREITIRFIN A TIBEIREE 1SO 10218-1 £ 5.10.5 f&&aT - AIMESH
ISO/TS 15066 2 5.5.4 fRAITETE

o “5.12.3 BUE LW RREEIFI S MRS o th L 22 BRI EN ZHZ 2R — Wil
BB ZaTgen] e AU, BaREERR GUI FINE 2 EERAT -

Eal

ISO/TS 15066:2016

Robots and robotic devices — Safety requirements for industrial robots — Collaborative operation

BB (TS), WIEEHE - TS AIHARRE —BE M A RERIER, HIETE L ERE R E T
EMAER o IRIEEE, TS MR, AHEfE (BMTES) TETHE -

#Z TS FHas N BGE R AR AR N B AR © UR Bas A\ 75 & B iatas AR B A BA R AR 1, SRR AT LA

UHRE 1SO 13849-1, FESRFIRE T HE LR -
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TESR Atk as NIRF IR GE A TS ©

#Z TS i TR E T NI 1S0 10218 FEHER) B FHESRANIEE © B T EESCRZSN, TS EE
T A, ZHtEHAE (7 FR M T ERNERT ARG HFN MBS R - EERZE, B
JABREA BRI R T HIRERE, (52 R dT 2 BRI E R RSl A SO 7T © BEE BB FTR0T R H
B, PrEBT R - ek A & TS I—EAEEXAM B D, Hik, S8R LEAE A
Fifdk A FRIBRHHEREDL TS TS AEFHEN -

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems — Safety Requirements

TEIEEEEER 1SO Z# 1SO 10218-1 (R _E30) B 1SO 10218-2 4 & TE —E S » HiE s Hoa
B Ry UGE (HARNE -

FEEE, ZEIRERE TE (ISO 10218-2) SR MK AR GHIEAR, A2 Universal Robots ©

|

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

IEHEINEAIREER 1SO £RH# 150 10218-1 (R E30) B -2 FRAFE—{EICIFF - CSA ik ARR
FFRIHARER - Hrp g L EER AT ERE 22 ik as \ SRR AR -

AR, ZERERE TE (ISO 10218-2) M MK A RGIHIEARE, AZ M Universal Robots

IEC 61000-6-2:2005

IEC 61000-6-4/A1:2010

EN 61000-6-2:2005 [2004/108/EC]
EN 61000-6-4/A1:2011 [2004/108/EC]

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

Part 6-4: Generic standards - Emission standard for industrial environments

TEEARERE T RN TR K o MIEELFE TR UR s NE LR+ TERE, HA
T EH AN -

TEC 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

EIEEESE T R B HEIZ R EMC STHMEEIK o B0g M ARE HE wT DL ORE R 76 H At 3 1 R
IEC 61000 fR#EFHIER) EMC A RFIFEIL T, UR et ARV L 2 et aeft it et -

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

Programmable controllers

k7S 3.7.0 1-59 UR5/CB3

hR#EFTE © 20092018 Universal Robots A/S, {REBFTEHER,



hR¥EFTE © 20092018 Universal Robots A/S, {REBFTHEHER,

UNIVERSAL ROBOTS

Part 2: Equipment requirements and tests

TR 1/O MIBHEL 2R 24V 1/0 HRBILIFERERARE, DIRERELH b PLC ARFUET AT S0E -

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

Safety of machinery — Prevention of unexpected start-up

18 TR HEAE H AL o TR RE 1 ol S ) A R i 10 TERL T P 8 T o BT B DA RO 18 R Bl v S B
FEFE BRI -

IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]

Low-voltage switchgear and controlgear

Part 5-5: Control circuit devices and switching elements - Electrical emergency stop device with mechan-

ical latching function

B SE L B R R R A T 2 B AR & AR E R ZK -

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

EIRIRHERE T ANB P BER KA A » UR s NRBBILIRIR G HE A 1P URSEIT 3, 3

I F

>

il a

pa(tt}
it
\

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

IR AR & MR -

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

UR Has AR as NIE BT & HARYERY 50-4-M6 FHA - 1%a N T R FIEEARR IR ERE, DIHER IEAE

4L ©

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

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

with surfaces
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Part 1: Hot surfaces

UR s NBIRGT PR T H MR B AR5 A AR AR R A9 AR TRZAR ) -

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

Protection against electric shock — Common aspects for installation and equipment

UR $as NMRIRIR G, ARG IEMBRE o W JRARIRAEERE (2 28 T I AT RE TR D -

IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part 2-1: Tests - Test A: Cold

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

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

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

UR s MR BOE LR A U Aat B 51Tl Bg -

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

Industrial communication networks — Profiles

Part 3: Functional safety fieldbuses — General rules and profile definitions

TERIRENIE T HE % R NE AR ZR -

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

Safety of machinery — Electrical equipment of machines

Part 1: General requirements

B FH AR AR A — AR A o
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IEC 60664-1:2007

IEC 60664-5:2007

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

Insulation coordination for equipment within low-voltage systems
Part 1: Principles, requirements and tests

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

2 mm

UR s N\ BBARB IR R -

EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot

Ao E67 PSR UR Hea MRIRIIREE AT -
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RAEMNEH
(FB2m4435)
HE{H

RAETEEE

WRE

ZEENY

X7

BHE

EHIRRYT (B x & xIK)
1538 1/0 EiEg
TH1/0 EiEiE

I/O0 EiR

SEE

miz

IR

1P &4k
BEZTER

ThEE
TR

2L
B
A

iz

UR5
18.4kg / 40.61b
5kg / 111b

850mm / 33.5in

+ FT BRI A 360°

BAEN 1 &K 180°/s

TH : K& 1m/s / K& 39.4in/s,

+ 0.1mm / £ 0.0039in (4 mils)

?149mm / 5.9in

6 {ElhEs5RaEN

475 mm X 423mm X 268mm / 18.7in X 16.7in X 10.6in
16 EEAIEA |, 16 EEAEL |, 2 EEgEA |, 2 EREED
2 [EEfIEA | 2 EEfIEE | 2 EEEBRA

EHIFERA 24V 2A , TEFZA 12V/24V 600mA
TCP/IP 1000 Mbit : IEEE 802.3u, 100BASE-T
ZAMBEEIED , modbus TCP & ZA4ARR /1P EAC S

1£ 127 BHIRE8EN PolyScope B ERAE RE LiET

72 dB(A)

IP54

MW FE : 1SO 5 %8

1=HI2% 1 1SO 6 %8

BITHAMERNARLOE 200W

15 BT eInge, &g .

EN ISO 13849-1:2008, PLd #1 EN ISO 10218-1:2011 , #&Fk 5.10.5
82, PP 8%y

MR AR EMIRIRRESEE AN TF 0-50°C

100-240 VAC, 50-60 Hz

EEES ATIIEHIFERIEE (6m / 236in)
EEEEEEMNESIZEMEE (45m / 177in)
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Table 1: Safety Function (SF) Descriptions NOTE: all safety functions are individual safety functions

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

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

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

Internal Robot Arm
two * 5FO has a functional safety rating of PLd Cat3 which stops power immediately with a worst-
Emergency case scenario stopping time of 1250ms, even if all joint menitoring failed at the same time and
Stop safety the robot is at maximum speed after 524ms.
functions » 5F1 has a safety rating of PLd Cat2 (see page 6) with a maximum stop time of 300ms for UR3
5F1 and 400ms for URS/URL0. See the User Manual for more information. The stop time can be
reduced by the application’s safety limit (5F3, 4, &, 7, 8, 9) settings and the stop times provided
in the User Manual.
Safeguard |This safety function is initiated by an external protective device using safety inputs which initiates|
Logic and Stop a Cat 2 stop? per IEC 60204-1. For the safety rating of the completely integroted safety function,
SF2 outputs | (Protective | add the PFHd of the external protective device to the PFHd of 5F2. If o PLd Cat3 stop is needed for] Robot Arm
INTERMAL Stop) protective devices, cannect the protective device and configure the input as if it were an externa

Estop input (See 5F0).

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

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

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

! Communications between the Teach Pendant, controller, & the robot arm (between joints) are SIL 2, according to IEC 61784-
3. Any failure will be detected within 16ms. See NOTES
2 Estop validation: The Estop button is evaluated within the Teach Pendant, then communicated® to the safety controller by SIL2.
To validate the Teach Pendant Estop functions, press the Estop button and verify an Estop results. See Estop Output for information
about Estop I/0.
3 Stop Categories according to IEC 60204-1 (NFPAT9)
® Category 0 and 1 result in the removal of drive power, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop (decel-
erate, then power removal). Estop is either Cat 0 or Cat 1. As an exception, Estop can result in a Cat 2 stop.
® Category 2 is a stop where drive power is NOT removed. Category 2 stop specifications are defined in IEC 60204-1, while 551
and 552 are defined IEC 61800-5-2.
4 Emergency Stop response time: Selecting Estop results in having both PLd Cat 2 and PLd Cat 3 Estops. It is an integration decision
whether the PLd Cat2 or PLd Cat3 response time is used for calculating the stopping distance. Typically, the protective stop stopping
time is intended for protective purposes.
3 Stop Categories according to IEC 60204-1 (NFPAY9)
® Category 0 and 1 The drive power is removed, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop (decelerate,
then power removal). Estop must be either Cat 0 or Cat 1.
® Category 2 The drive power is NOT removed. Category 2 stop specifications are defined in IEC 60204-1, while 551 and $52
are defined IEC 61800-5-2.
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TUV NORD safety e What is
. Internal? . Description
Certified SF Function controlled?
Limits the set of allowed Joint Speeds. It is in the Teach Pendant’s safety setup where you can enter|
values.
It can be used to limit fast joint movements, for instance to limit risks related to singularities.
Joint Torgue| Exceeding the joint torgue limit results in a Cat 0 stop {per IEC 60204-1). This is not accessible to .
5F5 Internal . i R o . Joint {each)
Limit the user as it is a foctory setting, part of the force limiting safety function.
Moniters the TCP position and orientation. Any viclation of a safety plane or TCP Poze Limit results)
TCP P ina Cat 0 stop3 (IEC 60204-1). This safefy function consists of two parts: (1) The safety planes which)
ose
SF6 Internal Limit limit the possible TCP positions by providing TCP inclusion/exclusion zones, and (2} The TCP TCP
orientation limit, which has an allOWed direction and a tolerance. When a limit {plane or TCP
pose) is violated, o Cat 0 stop is initiated.
TCP Speed ) o .
SF7 Internal Limit Exceeding the TCP speed limit results in a Cat 0 stop® (IEC 60204-1). TCP
imi
SE8 Int I TCP Force |Exceeding the TCP force limit results in a Cat 0 stop® {IEC 60204-1). Limits the external clamping| TP
nterna
Limit force exerted by the robot. See also Joint Torgue Limit (SF5).
Momentum | Exceeding the Momentum Limit results in a Cat O stop? (IEC 60204-1). The Momentum Limit is)
SF9 Internal . o ] ) i Robot Arm
Limit useful for limiting tronsient impacts ond affects the entire robot arm.
Exceeding the Power Limit results in a Cat O step® (IEC 60204-1). This function monitors the)
. ..|mechanical work {sum of joint torgues times joint angular speeds) performed by the robot. This
SF10 Internal | Power Limit ) ) . . Robot Arm
gffects the current to, and the speed of, the robot arm. This function dynamically limits the
current/torgue but maintain the speed.
When configured for Estop output and there is an Estop condition (see SF1), the dual outputs are|
Internal as External
R UR Robot |LOW. If there is no Estop condition, dual outputs are HIGH. Pulses are not used but are tolerated. R
a function connection to
SF11 ith dual Estop For the integrated functional safety rating with an external Estop device, add the PFHd of the UR| logic &/
wi ua ogic &for
Output | Estop function (5F0 or 5F1) to the PFHd of the external logic (if any) and its compaonents (e.g. Estop! g.
outputs equipment
pushbutton).§
Internal as | UR Robot |Whenever the robot is moving, the dual Digital Outputs are LOW. Outputs are HIGH when the External
SF12 a function Moving: |robot is not moving. The functional safety rating is for inside the robot. The integrated functional| connection to
with dual Digital |sofety performance requires adding this PFHd to the PFHd of the external logic (if any) and its) logic &for
outputs Output  |components. equipment
UR Robot |Whenever the robot is STOPPING (i.e., in the process of stopping or in a stand-still condition) the
Internal as o . . ) External
R Not dual Digital Outputs are HIGH. When outputs are LOW, robot is NOT in the precess or stopping) .
a function . K . . . X . e connection to
SF13 ith dual stopping: [and MNOT in a stand-still condition. The functional safety rating is for inside the robot. The logic &/
i ua Digital integrated functional safety performance requires adding this PFHd to the PFHd of the externa Dg'_c or
outputs o X equipment
Output |logic (if any) and its components.
UR Robot o L
Internal as Reduced Whenever the robot is in Reduced Mode, the dual Digital Outputs are LOW. See Robot Reduced External
educe:
SF14 a function Mod Mode below. The functional safety rating is for inside the robot. The integrated functional safety| connection to
ode:
with dual Disital performance requires adding this PFHd to the PFHd of the external logic {if any) and its logic &for
outputs e compaonents. equipment
Qutput
Internal as | UR Robot External
R Whenever the robot is NOT in Reduced Mode, the dual Digital Qutputs are LOW. The functiona .
a function Mot o i . . . connection to
SF15 ith dual Reduced safety rating is for what is within the UR robot. The integrated functional safety performance, logic &/
i ua educe requires adding this PFHd to the PFHd of the external logic (if any) and its components. ogl.c or
outputs Mode: equipment

6 Estop validation: The Estop button is evaluated in the Teach Pendant, then communicated? to the safety controller by SIL2

communications. See Communications and Safety Functions on page 10. To validate the Estop function, press the Teach Pendant

Estop button and wverify an Estop results. See footnote 13. The connection from the Teach Pendant to the safety controller is by

safety communications according to SIL 2 (See page 10). See Estop Output for information about Estop 1/0.
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TUV NORD safety . What is
- Internal? . Description
Certified SF Function controlled?
Digital
Dutput
Internal Reduced Mode is initiated by a safety plane/boundary {starting at 2cm of the plane) or by use of|
Robot Logic and an input to initiate (will achieve reduced settings within 500ms). When the external connections|
Reduced Oufputs, Reduced |are LOW, Reduced Mode is initiated. Reduced Mode means that ALL Reduced Mode limits are| Robot Arm
Mode with Dual | Mode Input| ACTIVE. Reduced Mode is not a safety function, rather it is a state affecting the settings of the|
Inputs (1 following safety function limits: SF3 Joint Position, $F4 Joint Speed, 5F6 TCP pose limit, 5F7 TCP
through 4) speed, SF8 TCP force, SF9 Momentum, and SFI0 power.
Internal
Logic and
Safeguard Outputs, | Safeguard |When configured for Safeguard Reset and the external connections transition from LOW to HIGH,| Robot
Reset with Dual | Reset Input | the safeguard stop RESETS. Safety input to initiate a reset of safeguard stop safety function SF2.
Inputs (1
through 4)
External Three- When the external Enabling Device connections are LOW, & Safeguard Stop (5F2) is initiated.
Enabling Enabling Position Recommendation: Use with a mode switch as a safety input. If @ mode switch is not used and
Device Device as Enabling connected to the safety inputs, then the robot mode will be determined by the Teach Pendant. If] Robot
) . the Teach Pendant is in Run Mode—the enabling device will not be active.
input to UR Device . ) B 3 i o .
Robot logic INPUT ® Programming Meode—the enabling device will be active. Possword protection is available to
change modes.
External
Mode R i o o
Switch When the external connections are LOW, Operation Mode (running) is in effect. When HIGH, it is
Mode using dual Mode Programming or Teach Mode. Must be used with an Enabling Device as a safety input. When in|
selection Inputs (1 Switch Teach/Pragram Mode, the switch r'n;-mtls f:rre HIGH, and enabling device is lrequa'red. WjFren in Robot
through 4) INPUT Teach/Pragram Maode, the TCP Speed is limited to 250mm,/s. The speed can be increased using the|
and Teach Pendant “speed-slider,” but upon activating the enabling device, the speed limit resets to)
R 250mm,/s.
internal
logic

kg7 3.7.0
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Table 2: Compliance and ISO 13849-1 Functional Safety Information * *

IEC 61800-5-2 Stop:

TUV NORD Limits or USER S
. . . Stop Category per power to switching PFHd
Certified Safety Function configuration or IEC 60204-19 devi tained fo PL |Cat UR 3/5/10
SF Factory Setting evices retained yor

Category 2 Stop

Emergency Stop 29 10.11,12.15.12

Cat 1 Stop 524ms time-delay 4.38E-8
SFO There are twao separate Emergency No o NA d 3
R before Cat O Stop is initiated Seeld
Stop safety functions: 5F0 and 5F1
Emergency Stop 11.15.14 551 15 when at 551
X Cat 1 Stop when at 551 X 3.16E-07
SF1 There are two safety functions: SFO No K o standstill, d 2
standstill, Cat 0 Stop initiated o Seeld
& SF1 Cat 0 Stop initiated
Safeguard Sto
SF2 & P No Cat 2 552 15 d 2 | 3.15E-07

(Protective Stop)

7 All safety functions are individual safety functions.

& MTTFd is limited to 100 years by 1SO 13849-1. The actual MTTFd values are greater than 100 years. For all safety functions,
the DCavg is 90%.
¢ Stop Categories according to IEC 60204-1 (NFPA79).
» Category 0 and 1 result in the removal of drive power, with Cat 0 being IMMEDIATE and Cat 1 being a controlled stop before
removal of power. Estop is either Cat O or Cat 1.
» Category 2 is a stop where drive power is NOT removed. For Category 2 stops, specifications are defined in IEC 60204-1,
while 551 and 552 are defined IEC 61800-5-2.
¥ Emergency stop safety functions: MTTFd, DCavg and PFHd uses fault exclusion in accordance with 1SO 13849-1 due to use of
direct acting contacts. If fault exclusion were not used, then the PFHd values would be: SFO: 1.60E-07; 5F1: 4.27E-07; SF11: 1.56E-
07.
1 Emergency stop components and safety function complies with IEC 60204-1, IEC 60947-5-1 (direct acting contacts), IS0 13850
and 15O 13849-1.
L Communications between the Teach Pendant and the controller, as well as within the robot arm & between joints are SIL 2
for safety data, according to IEC 61784-3. Any failure will be detected within 16ms. See Communications and Safety Functions on
page 10.
13 Estop validation: The Teach Pendant Estop button is evaluated in the Teach Pendant, then communicated? to the safety con-
troller by SIL2 communications. To validate the Teach Pendant Estop function, press the Teach Pendant Estop button and verify
an Estop results. See Estop Output for information about Estop 1/0.
4 Emergency Stop response time: From a Teach Pendant standpoint, selecting Estop results in having both the PLd Cat 2 and PLd
Cat 3 Estop. Itis an integration decision whether the PLd Cat2 or PLd Cat3 response time is used to calculate the stopping distance.
15 551 (Safe Stop 1) according to IEC 615800-5-2
a) Initiates and controls the motor deceleration rate within set limits to stop the motor and initiates the STO function when
the motor speed is below a specified limit; or
b) Initiates and monitors the motor deceleration rate within set limits to stop the motor and initiates the STO function when
the motor speed is below a specified limit; or
c) Initiates the motor deceleration and initiates the STO function after an application specific time delay.
NOTE: This safety function corresponds to a controlled stop in accordance with stop category 1 of IEC 60204-1.
£ 552 (Safe Stop 2) according to IEC 615800-5-2
a) Initiates and controls the motor deceleration rate within set limits to stop the motor and initiates the safe operating stop
function when the motor speed is below a specified limit; OR

UR5/CB3 1-68 hRZ 3.7.0
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L. IEC 61800-5-2 Stop:
TUV NORD Limits or USER o
. . . Stop Category per power to switching PFHd
Certified Safety Function configuration or B X PL | Cat
. IEC 60204-12 devices retained for UR 3/5/10
SF Factory Setting
Category 2 Stop
Mode Input & /O
. Mode switch INPUT P ‘I‘ Cat 2 552 18 d 2 | 3.15E-07
Selection Configuration
NOTES:

All

safety functions are individual safety functions. The UR safety controller has two microprocessors

for monitoring incoming inputs, logic, and communications.
Stopping times of the SFO and SF1 Emergency Stop safety functions:

Co

SFO has a functional safety rating of PLd Cat3. This means the worst-case stopping time is 1250ms,
even if all joint safety monitoring failed at the same time, at full speed, and after 524ms.

SF1 has a functional safety rating of PLd Cat2 with a maximum stop time of approximately 300ms
for UR3 and 400ms for UR5/UR10 (see the User Manual for information). The application stop
time can be reduced depending on the application’s safety limits (SF3, 4, 6, 7, 8, 9, 10) settings
and the use of the stop time information provided in the manual. From a Teach Pendant stand-
point, selecting Estop results in having both a PLd Cat 2 and PLd Cat 3 Estop.

SF2 has a functional safety rating of PLd Cat2 with a reliable (see functional safety information)
and realistic maximum stop time of approximately 300ms for UR3 and 400ms for UR5/UR10.
See the User Manual for specific information. The application stop time can be reduced de-
pending on the application’s safety limits (SF3, 4, 6, 7, 8, 9, 10) settings and the use of the stop
time information provided in the manual.

It is an integration decision whether the Protective Stop (PLd Cat2) or the Emergency Stop (PLd

Cat3) response time is to be used for the calculation of the stopping distance. Since the Emergency

Stop is not considered a safeguard, it is typically recommended to use the Safeguard Stop (Protec-

tive Stop) stopping time.

mmunications and Safety Functions:

Communications between the Teach Pendant and the controller, as well as within the robot arm

& between joints are SIL 2 for safety data, according to IEC 61784-3. Any failure will be detected

within 16ms. Some diagnostics require filtering of data to avoid false positives. In these cases, the

detection of a fault can range from 8 to 25ms. Depending on the safety function and its diagnostics,
fault detection is between 16ms and 33ms. It is recommended to use 33ms, due to the detection
variability.
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