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o YEAE 45 W RR A2 TR S B ) 4E 1B

FENL A N T 42 ) 4 B AR, 06 25058 <3 DUN R e A .

B
A 1. 520 B S 22 4 T B R AL (S R (B, IR . % AT B A
PolyScope i i 15 v 40 o 01 i 4 MO, HEAHL 58 A R G5 IR K
B ARG, XA BRE T %AW MO R, Hon R VA A 4
2. fi FF 340 2 AT 0 £ 35 26 4 5% Universal Robots H i f 1 24 26 £ 2 et it
A
3. % T4 52 R S B 9 T T 4 P 0 4 1 i

4. FHAC K T 4EE AR, IR HARAF AR B AP N R GEHE R B R SO
.,

B
A 1. WA 6 S 2 N e 05 A 3 52 4 7 e N T LR A R
o) 6 2 1 A U5 ST DU 7 s DA 3 G 3 A 7E 4 5 390 1) BB
8 R SRR

2. EFOTR RAGAIE R A E M IEL
3. P LA N T8 B 4% i 4 I 15 8 <7 ESD VAR .

4. BERAF O ERAN MR RS RS E R RED T B AR IE
(i 600V) ik H /N,

5. 3 G K By AR BE ML A8 N TR BHE A

UR3e 44 LEDAEES/i


http://www.universal-robots.com/support
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7.2. 755

A DU AT AR 55 i R 2 — LA N T BT WRAR A K AR S T i K T IE  10%
LB 10% A7 6 o £E B A Bt 00 R, W AE ST AR R BIAR A B I T S o X AN & R R 1
e A B0 i

M T iE L& N T B, UR WU T 70% 1 5 4 I (A0 T R ) 2B AT T8 3 .
B2 FIER B30 o AN ZEAE AT 7 4 R 1T e Wb i R

1. PR 3 6 40 21 4E AT AT 70% S 9 IE (S T RS ) #3048 Ao

2. ik 70% 7 A EEAENL A N B4 5 o B, SRS A bR AETVS WERE PR IS WL AR N

#Ror

The above standard cleaning recommendation is still valid with the addition of
the COVID-19 cleaning recommendation.

T 45 UR3e
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8. Ab FH A1 IE b

Universal Robots e-Series #1.#% A 1 20 1% 168 3& H i [ SR vk 18 L vE A A vE 3EAT AL &

Universal Robots e-Series #L#% A A4 7= if R i £ FH 45 55 4) it DA R 97 34 558 5 75 & B RoHS Fi7 4
2011/65/EU 52 X o XSGR M) R 45K « 58« B ST ZIREEOK . 2 IR BEK T

FFE W &) Universal Robots e-Series HL#% A B HL 7 I 32 70 1 4k B A F1 2% H © b
Universal Robots A/S Tl f-f 4 DPA-system. 7t i& F Bk 2 WEEE & 4 2012/19/EU 1) [H XK /Hb X,
HE R 2 20 ) A (B WEEE VE LAY &3 o 9% B E AR T 1€/0188 A o A 8 & A 1 5K/ X E
M MUK () 31 2%, 3% V5 i8] LA R 8% B - https://www.ewrn.org/national-registers.

TR SRS N B BLUR R AT & LRk iE

Z  rons ®

UR3e 46 LEDAEES/i


https://www.ewrn.org/national-registers
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9. ik

F=JNNER HIBH . AT, O 1 AL N SR S B 4 e £ IR 55, Universal Robots i% £ /£ T
B} 50 44 B AGLIU TL R 6 AT B L A% N BEAT T INAIE

fesml ATEIE 1
— 2 op R B BT A P B A

fﬁ TUV NORD  Universal Robots e-Series ¥l 2% A C.if it TUV NORD ] % 4>
. PE, TUV NORD £ Ik B ML #& 4 2006/42/EC [ 4 75 #l,
*’Lg o

winv

CHINA RoHS Universal Robots e-Series #l#s A 44 H [E RoHS H 115 &
TR Xt k=85 DS

KCC %4>  Universal Robots e-Series #L%2% A\ i@ i ¥F 4l , & & KCC
e o N

Ie

T
S
KC v fit Universal Robots e-Series #l #% A\ i it 7£ T AF 34 B3 4
H &R . Rk, 78 K 255 fl IS A7 £ T4k i
T AR
..‘...

@ Delta Universal Robots e-Series Al #% A £2.if ik DELTA #4781
AEI A .

A B2 7 38 =75 A AE

783 Universal Robots e-Series #/1 #% A iz % ¥C 4% B AT # At B
PR, &S FEE ISMPM-15 K 5T A 38 4 kLA P2 sk, 3F
& Wz R AT R R

1l 3 7 W A AE

Universal Universal Robots e-Series #l#% A\ £ £ i 3% 25 1) N &5
Robots 2 AN 28 i R R T o
UR 38 38 2 2 AN Wi 330 47 8 A F0 g ik o

FreEESKER

AR IX B 7 I 2 B 5 WO O, (EL R LA f — S [ 53/ Hb X AT R /B SR R B 7S R . TR
84 £ 5 J5 £ 7 4L 3 : http://eur-lex.europa.eu.
Universal Robots e-Series #l#5 A AR #5 UL T #8 2 34T 7 AIE

T 47 UR3e

H BT A © 2009-2020Universal Robots A/S. i B AT & ALF



R
UNIVERSAL ROBOTS 9. Ak

Ji BT & © 2009-2020Universal Robots A/S. i B T & ALF «

FFERRERE S KN

2006/42/EC M5 48 4 (MD) HE 4 ML 4 4 2006/42/EC, Universal Robots e-
Series Hl#s A JE T s ALbR, B k& A E CE
R .
WRURHNLZZANH T AR, BUITEESHERS
2009/127/EC.
2 45 75 4 2006/42/EC Bt 4 11 1.B. il & 1) % & 7 8
7 . (place location here) .

2006/95/EC [CIES 4 (LVD)  fEMR BB &S0 d, 5l T 454 b ki 41
2004/108/EC e e (EMC) 0
n%ﬁéi ; MR iR CE bril4g 4 M b CE A% . A ¢ A A

2011/65/EU L R R S N Y L 2}

0 W ] 4 1 BLE AT ot 72 o SR D 10 40 5 L 0 IR 2 C.

(RoHS)
2012/19/EU HASHEFiXsES

¥y (WEEE)

UR3e 48 EDREEY il
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10. i {4

10.1. 7= 5 B & AR UE

£ T M (%) vl e 5 448 T B0% 8wk A i A A 28 08 o 3000 iR U0 1) 3 T 2 AR 4 DA
T BI G TR 7 TR AR -

T L HMERNERH G 12/ AW (s e Rk AESE 154NH), BB
)3 A /R RS BB SUA B[4, Universal Robots 87 2 £t 06 B8 i 2 F &5 2F, 10 2 (% /7)) B4R
PN TR B 4 2% 1, A FH A B B BT 5 R K 19 5 — S0AE T DARE 8 B4R A A OC IR A o A 1 A% R

B 2 H A B AN 2 R0 /B A B G 7 F8 B T IR B A DG AE BB B, A PR R R AR IE R R AN PR
i R RAEANEH T e A E RN E T BATHAT IS (e s il E .
TR ER) « H () 0 200 H 435 T SIS 4 A S H IR AE R =52 7 b i ORI A ROIE 4 o AR BE
A FE B R AR B2 A 2R R 06 AT PR R R AR B RS LB AT RIS B O HR e B
ik & Universal Robots ] ¥ £ 5% 2H £F ) it 45 A3 Universal Robots T4 . H1¥% % 5l 2 5 5 & %%
FH 2 R AT AT G Ath 28 865 AN 75 AR 7= i 5 B ORI Y8 B 2 81 o AR 77 5 B AR IE R AT AT 2% 3 38 A 3R
8 0 o e el P R ' W A N 5 W 3 1 I e B 1 B e D R S W TR W TN/ T T A
FH P BAT o A 7= T & PR IE FF 22 I 3 A 15 DR AR 408 7= o 0 B ORI 2% 2K BT 8 1k 2 A 45 4E J . AE

A3 s A= B AR E B9 R I R, Universal Robots 14 B4 ] % F Ui B BE 46 8% 4 1& %% A BRI

IR B e I AR W N 2R 28R I ST AT T A PR T A A . R 5 4 LR, Universal Robots A
FRCHH H B 5 R AT AR 45 B O, AL S AR AN RR T AR A5 Ak Bk LA AR P A R B B IR .

W R % 2% R ILER R, Universal Robots As #k 48 | G 51 A2 i AT ] 453 55 3451 2Kk, 491 G A= 7= 453 2k st
LAt A= 77 V2% 38 B HA .

Ny

A 3 L S D 44 7 T AR R 3 S 4 A
4, YRR N B A A o 08 20 IRD A O R B SR R BN, — AR
2 WO AT RE 2 b 4 I A i, DA DR B0IE P~ A3 1 JE 5 0 T8 JE

10.2. % 57 75 B

Universal Robots 3 77 T A~ Wi 42 i 7= f 10 o] S PE A1k g, O D A% 88 TH 40077 W O RLR, A 25
1718 F1 - Universal Robots 77 3K fi & A< T it P9 25 10 o #ff M A0 w58 v, (A S 5 o ) A £ 4 1% B
WS BT,

T 49 UR3e
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11. 1] Bl B 18] A0 1] 21 22

/<3N

@ ] LB B P X % 48 e K s R B TR AEE B . & S 3.0, 1l 5 B AT
13F121.6. &Kk E {EATI101.
WRAMHTH P e X E, WA CLsh & 8ROl LG & 55 A B ik i iR
18 .

NIRRT O(HLBE) « 5 1(JF FF) FISRFT 2( i #B) $2 4k 1y Pl 0 25040 5o 42 o B 28 R 452 1k ) 1) 28
E S
- 1%
. 23K

EE: XWHEREBERFE BRBETRESA .

X ORFE 0 A PN od i K A% Sk AT, RV B il o T M .
FERFE 1 AIRT 2 WU A2 b, HLES N1 T BB, Jie e B P AT T3, JRAERLES AR
MBI AT T 17 144 .

KT O(JRE BE) B 5 1 BE Y
0.06| —@— 100% extended

A —@— 100% extended

—8— 66% extended 0.06| —8— 66% extended

0.04 —e— 33% extended —e— 33% extended
. J
0.04 —
J

0.02

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

BT e K AT BT 33% I (4 1R BE B (OK) 304 v e K AT Bk 66% I (1 52 1k i B (K )

0.081 —@— 100% extended el
—8— 66% extended
0.061 —e— 33% extended

/

speed 33% speed 66% speed 100%

BT N fe KA R0 AR I A5 LR B Y (OK)

0.04

0.02

UR3e 50 EDREEY il
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R O(JeE BE) ) 2 1 I [F]

0.08 —@— 100% extended / —@— 100% extended
0.07{ —@— 66% extended 0.08{ —@— 66% extended >

0.06 —e— 33% extended/ . —e— 33% extended /
0.05 0.06

0.08 / o /

0.03 '7

| &
speed 33% speed 66% speed 100% speed 33% speed 66% speed 100%

BT e K AT BT 33% I (5 ki [R] (F) 4 v foe K AT B3R 66% I (¥ 52 1k i 1] (#0)

0.101 —@— 100% extended o
—8— 66% extended
0.081 —e— 33% extended
0.06
0.04 V
speed 33% speed 66% speed 100%

BT 9 Fe K AT BT I ) 452 Ak I ] (D)

KA 108 #) H 5 1L B B

r—e r—9
0.025{ —@— 100% extended —@— 100% extended
—8— 66% extended 0.03| —8— 66% extended
0.0207 —e— 33% extended —e— 33% extended

0.02
0.015 ./ P

0.010 ® °
/ 0.01 ——

0.005 o — ._/
/

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

BT N B KA BT 33% I B4 1R B B (OR) B O B KA BB AT 66% I 0 45 1k B 5 (OK)

0.05 - ®
—@— 100% extended

0.04| —e— 66% extended
—e— 33% extended

0.031
./

0.02
0.01 /37
-—
speed 33% speed 66% speed 100%

BT A e K AT R A I B0 452 1k B (OK)

P F 51 UR3e
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i Bl B

KHAT 108 #8) B £ 1L 1 )

0.06

0.05

0.04

0.03

0
—@— 100% extended

—8— 66% extended
—e— 33% extended

o«

—

speed 33%

BT e K AT BT 33% I (5 ki [R] (F) 4 v foe K AT B3R 66% I (¥ 52 1k i 1] (#0)

speed 66%

0.12

speed 100%

0.08

0.06

0.04

speed 33%

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

| @

/

speed 66%

0|

—@— 100% extended
0.101 —@— 66% extended

—e— 33% extended
0.081 @
0.06

—

0.04 /

speed 33%

speed 66%

speed 100%

BT 9 Fe K AT BT I ) 452 Ak I ] (D)

speed 100%

0.010

0.008

0.006

—@— 100% payload /._’——.

—8— 66% payload
—e— 33% payload

/1l

—

speed 33%

speed 66%

It A R0 [ 1k B B (OK)

speed 100%

0.045

0.040

0.035

0.030

speed 33%

KA 2 Ji #0) # 45 1 BE 5 A B ]

O
—@— 100% payload

| —8— 66% payload
—e— 33% payload
v

—

speed 66%

BT A 4 3kt ) 452 A B 1) (D)

speed 100%

UR3e

52
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12. 7= B A AIE

% 4& I1SO/IEC 17050-1:2010 ] Bk 5 B¢ & 75 B

il i 7

SRR AT B 1 352 R SC
RPN

e R LG 0 93 R
2 5 1 T i

]

R B2

B

Universal Robots A/S

Energivej 25

DK-5260 Odense S Denmark
David Brandt

R A E

Universal Robots A/S

Energivej 25, DK-5260 Odense S

Tk HLES N (r 35 6 48 AR BUE 2 pl ) Dheg i 25 i)
WL (77 R viig B AT 2% A0 9001 A 3 ) v e .

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

M 20195000000 45 - H 2019 & 8 A 17 Hil 424

Universal Robots UR3e. UR5e. UR10e #i1 UR16e 44 4 45 Al 2 75 &
WL T 4 H ARG 8 S 2 i X BHL (ML N RS BotE
M) HE A REENAE A .

| B8535 4 2006/42/EC

Il ik /£ #5 4 2014/35/EU

I EMC #& 4 2014/30/EU
IV RoHS i 4 2011/65/EU
V WEEE #& 4 2012/19/EU.

2 25 A% 0 O B U
MDA LV #5455 7(2)
%

1 EMC 84 1158 6 %k fiTid

RrbA B, ERBAK > HFELUT HRARAKEL:

C R AR R AZ R 1.1.2,1.1.3, 11,5, 1.2.1, 1.2.4.3, 1.2.6.
1.3.4.1.381,1.51.1.52.1.56.1.5.10. 1.6.3. 1.7.2, 1.7.4,
41.2.3

R R Y, AR SR SO B 4% IR LB A 4 B S VI B 3 3 G
il o

Z:2% LVD HUE H ) BLT B 38 A o
2% EMC fi& & R A BN B 98 5 4
2% RoHS # 4 2011/65/EU.

%% WEEE #& % 2012/19/EU.

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

(I) EN 1SO 13732-1:2008, (1) EN 1037:1995+A1:2008
(I) EN 1SO 13849-2:2012, (1) EN ISO 13850:2015

(I) EN 60204-1:2006/A1:2010, (II) EN 60320-1:2001/A1:2007
(I) EN 60529:1991/A2:2013, (1) EN 60947-5-5:1997/A11:2013

(1l1) EN 61000-6-2:2005, (I11) EN 61000-6-4:2007/A1:2011

A T it

53 UR3e
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Z 2 il F 1) L B R s
R Y

(I) ISO/TS 15066( &3d 1)

(I) IEC 60664-1:2007, (I1) IEC 60664-5:2007, (I1) IEC 61326-3-1:2008
(1) IEC 61784- 3:2010 (SIL2) I1SO 14664-1:2015( i 4 7% it 2 i 41
. 4% 6 2%, UR3e. UR5e. UR10e Al UR16e HLAK T : 5 2K)

(1) IEC 60068-2-1:2007, (Ill) IEC 60068-2-2:2007
(1) IEC 60068-2-27:2008, (I1l) IEC 60068-2-64:2008

S
i o
e

OX.

] 34 7 BICH: 5 BUA R AR 5 [ 5 /4t X 58 AR TR 5 B EEOK , A3 A 9% 2 B A AL AR A R A

K15 58 B T & AR UE 4R & (IS0 9001) tAiE, 2 15 HlL#4) Bureau Veritas, iiE 15 %i ‘5 #DK008850.

/,

"L/ iy / /
Odense Denmark, 17 August 2019 UTR A IR s—

Name:
Position/ Title

Roberta Nelson Shea
Global Technical Compliance Officer

Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark Pheone +45 8993 8989 info@universal-robots.com

CVR-nr. 29 13 80 60

Fax +45 3879 8989 Wwww universal-robots com

UR3e
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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.

Fertigungsstétte: Universal Robots A/S
Manufacturing plant: Energivej 25
DK-5260 Odense S
Denmark
Beschreibung des Produktes Universal Robots Safety System G5
(Details s. Anlage 1) for UR10e, UR5e and UR3e robots
Description of product
(Details see Annex 1) ENISO1soe-t
PL'd’

Gepriift nach: EN ISO 13849-1:2015, Cat.3, PL d
Tested in accordance with:

Registrier-Nr. / Registered No. 44 207 14097610 Gultigkeit / Validity
Prifbericht Nr. / Test Report No. 3520 1327 / 3522 2247 von / from 2018-05-14
Aktenzeichen / File reference 8000484576 bis / until 2023-05-13

ZerfifizieruMdss! r'I.M}RD CERT GmbH Essen, 2018-05-14

le
Certification body of TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafe 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

UR3e 56
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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

R
UNIVERSAL ROBOTS

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)

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

Registrier-Nr. / Registered No. 44 780 14097607
Prifbericht Nr. / Test Report No. . 3520 4429, 3522 2109
Aktenzeichen / File reference 8000484576

ZerflfizieruMdss Ieé !

TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrale 20 45141 Essen

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

TUV NORD CERT
GmbH

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 T it
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# E 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.

UR3e 58 LEDAEES/i
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KCC % &
e
A= M ER] M EA
" i n; =1
A TS Universal Robots MSEM?Q SEAME  5018E110079
Aajel (MEASEEE L0070 ;EHEIF 2% Klaus Vestergaard
L3R x| Energivej 25, 5260 Odense S, Denmark
ArgotECI S 4t 7| H « 2| 7H MRz
— =
S Al 2H(s2)
gAM(+4) UR3e gg(sa) 6 axis
ArEerdEeldHs - 18-AB2EQ-01604 -
P s -
| =&} Universal Robots A/S
ESYEY .

Energive] 25, 5260 QOdense 'S, Denmark

"plelorsm Y F3sEH 18 W 2 W Ay A He1 zH 3zl w2y
AgorE el M s N awhg sl

20184 118 o6

IRARIS
[ EEE]
TR

T 59 UR3e
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KC ¥ it

EFAE-5467-CA8B-0E3C

}\ =] & =
PEEANAAES 4G5S 22
Registration of Broadcasting and Communication Equipments
s, B A
Trade Name or Registant

AAG A AFD )
Equ;pment Name

7] iy \:é_] 1?—1

Basic Moxel Number

Universal Robots A/S

UR e-Series robot

UR3e

SRR

Series Model Number

= ia—]
B LS ‘ R-R-URK-UR3e
Registration No.

A| A A 2 (=)= 7} Universal Robots A/S / §l7} =
Manufacturer/Country of Origin
E=99

Date of Registration

7g

Others
517 R}ZH = A=) 21]58:%—42 A3l wet 5= 5= Ty ch
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.

{ - S S

‘ 2018-10-23

2018 2l (Month) 23< (Day)

CEETERE:

Director General of National Radio Research Agency

% AYEE TERANAAE =A AR A IFEA" g yasiel fE ook Frirh

455
JibA] SHELE A ¥ B 5 So] Had 4 Ut

UR3e

60
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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

A T it
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EMC ] i iE 5

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 2670 Horsholm
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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14. . b v

AR 1L AR N TR R AR AR T R I AR R A A SG AR AE o 0 RS S R R AT R 4 4

G5, W RS iz bn HEAR I BRI 4R 2 2517 T %

PRIEIF AR IR, AR v 5 B A SGAT ML A 2 AR 5 DT R I SOR , SOR R E 1 RS R i B

it 4L ) — fRE 2 A AN R R
TEHE BN

ISO ] B b v £b 21 21
IEC [ pr o T2 7 2>
EN KK I AL

TS F AR B

TR Fi AR

ANSI 5% B B K AR AE 2=
RIA HLas N Tk 4>
CSA = Kbs e &

FAT AR A T A (0 Pl A A B U B 22 Ul W AN 7, 7 ORI AT & DL Fn if

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)

P 22 2 - 1251 5% 25 19 = 2 A1 KA 1

1 E w1 — AR

2 w5t F ik

AR X S fE 1) 2R, 2 s RS e itk d P RESE 2 (PLd) o

ISO 13850:2006 [f5 #1251 1]

ISO 13850:2015 [{& ¥ 2&5] 1]

EN 1SO 13850:2008 (E) [{% #. 255 1 - 2006/42/EC]
EN 1SO 13850:2015 [{= #1.2%5] 1 - 2006/42/EC]

PUIE % % - X2 AL - it SR

MR e bR A, 55 S5 1k D RE VT B L) 1. A5 AL 1 0% — M ar 4 45k, BRI BLE

MR S DA Ak, R R FE 45 R JE D) I Y

M 63
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ISO 12100:2010
EN ISO 12100:2010 ( E) [2006/42/EC]

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

UR AL a5 A AR 4 1k b vHE 1) 5L B3 4T 1E Al

1ISO 10218-1:2011

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

PLEENFIHLAEN 2 & - T LA A [ 28 4 E SR

F1 WA

LU AR THE AN R THD ) £ RSB, T A2 T Al LA N IE RS . 58 3 0 (IS0 10218-2) 1 M ML #% N 8 R
Xy IR T HLAE NN R 2 B A .

ANSI/RIA R15.06-2012

LAk Hlag N FIHLas N R4 - %2 BR

X 15 3 [H bR AE ¥ 1SO bR 1SO 10218-1 #1 1SO 10218-2 L & 4E — D fFh . HiE & 95 iE
R FERIEE, HNBEALE,

TV R, I TUAR S 84> (1SO 10218-2) i M AL 2% AN 2 48 1948 1w, 1M 9E Universal
Robots.

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

X TN 5= K AR AE K 1SO #rifE 1ISO 10218-1( WL F30) 55 1SO 10218-2 £& £ — A 3 1. CSA 1
T X HLAE N R G B Ah T8 R o H AT B8 R AT BE 5 2 HL A N B SR A R

R, ZIUbRAE ) S8 5 (1ISO 10218-2) T [ AL 2% N R St 148 7 » 1 I 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]
/i 3 75 1 (EMC)

A5 6-2 B - BRI - TALFRBGH L 1
B 64 B A0 AR - Tl S5 4 5 it

R ARAE R E TR UM R T I ORI I 8 A A T A AR UR L 28 N AE Tk A B o AR
Raf, HAS T HAb %

UR3e 64 LEDAEES/i
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IEC 61326-3-1:2008
EN 61326-3-1:2008
T2 F5 1) 1S 5 = T i A - EMC R

o 31 w0t w KA LA F AT 2 42 D) BE( T RE % ) B i 745 B DL AHEZEK - — ML
b 7

RIUARHE L E T % A M SR T RE R YT EMC Tt B 25K o 38478 I o #E 7T LA PR IE B A £ Al e &
g IEC 61000 # #E ¥ 52 i) EMC 48 5 FRAE AU 00 T, UR HLEE A B0 %2 4 T e th RE S 1t & 4=
G

IEC 61131-2:2007 (E)

EN 61131-2:2007 [2004/108/EC]
AJ 4 72 155 1] 73

B2 WA R AR AR

PRUE 1/0 FIEUE %2 42X 24V 1/0 2R 45 M AR i 1) 2R 812, LA fr 55 H Al PLC AR Gpadk AT ml 5
A .

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

Safety of machinery — Prevention of unexpected start-up

X P IURR R R AR AL . EATTRIE T RE G DR 4 7 B A2 T R T o R DA R A R R Bl 4
S B AR TR B SR

IEC 60947-5-5/A1:2005

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

% [ TF 5 15 5 A 725 ) 15

5 5-5 i 7« 5 1 B R B AIIF K TT A - R WL BT E 1 TR S L R
BB R A B B TT S A R0 22 4 BE AL A5 & bR A B 2K .

IEC 60529:2013
EN 60529/A2:2013
Degrees of protection provided by enclosures (IP Code)

X TUbR HE L E T Ak 5 B 42 B K B9 2250 UR HLas AR 3 b 0 b E B2 T IF A IP ARRS BE 4T 73 2K, 38
Z WAL & AAREE

T 65 UR3e
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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

52 150 — A2 FT 28 ) L B A2 2
B —RER

SR E DN Ry

ISO 9409-1:2004 [50-4-M6 %! |

RAE LM Hlas A - HLIE#E

#H AR

UR LA A B T BE 2245 & AR 4E ) 50-4-M6 287 o Wl a3 A T B[R4 AR 4 e e e s, DL
T IE i 3 T

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

IR IE BN SE LR - A X 2 1] 75 f 19 SR B2 3F Ay 77 725
1 #B 77 24326 T
UR HLas A B BT PR AE 1 H 2R TR 52 O 475 1K I s o R B9 WL TR PR A1

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

Protection against electric shock — Common aspects for installation and equipment

UR Bl &5 NAR 98 b bm el i, DAB 1B Ao Fi o 6 ZBURR A8 565 | 00 0 A0 22 2 T i /2 A% U0 5vh i B 52
BEAT DR 1k 2 3

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

P15 i
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5 2-1 o il - B A

# 2-2 w5 il - il B: F

227 @ gp s il 5 - w5 Ea F1FI :

5 2-64 #E45 ikB - i 5 Fh: 553 BEHLIR 3 A1 50

UR B2 A AR 4 3 26 A o o0 5 1 30 5% 75 V8 AT 3056

IEC 61784-3:2010

EN 61784-3:2010 [SIL 2]

Tl 3 A5 P % - BE & A

3 BB A Ty BE & B Y R A - — AR I A B A AE X
X T b HE R T RUE % A I S A ZER

IEC 61784-3:2010

EN 61784-3:2010 [SIL 2]
PLIE 2 2 - PLAW AT HE T B %
1A RER

JS2 P I A 74 ) — A DU

IEC 60664-1:2007

IEC 60664-5:2007

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

EN 60664-5:2007

)5 F 48 A ik 2 19 2 5 B0 &

F 1 RIS BRI i

5 HE ;- 1 5E [A] BT HE AR 2 A N 2 mm # 45E T
UR L &5 A F R AR 905 b0 A 4 120

EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot

P % E67 B A1 A2 He i) UR HLas AR 45 L bn #fE 5 3E AL AZ

T 67 UR3e
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15. TR HA%

Plas NKA

HE

KA R

ZE i

Speed

System Update Frequency
JIHEAL ARG

A 28 W] H A

B

B

IR (% x &= x J7)

P 46 1/0 3 1
T H 1/0 % H

UR3e

11.1kg/24.51b

3kg/6.61b (5.4, i AT R E AT (£ A8 1124)

500 mm / 19.7 in

T HEZ W T IR e #% , v Hefh 5< 150 £ 360 °

B i 20 1« B KON 360 °/s HoAth 575 - Bf"ij(?'ﬂ
180 °/s. Tool: Approx. 1M/ / Approx. 39.4'"/.

500 Hz
3.5N
+0.03mm/+0.0011in(1.1 % H), £ 4 1SO 9283
@128 mm / 5.0in
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
2NN, 2B, 2 LR

T RIEAE RS

T H 1/0 i 12 V/24 V 600 mA

1/O HL i 24V 2 A in Control Box
TCP/IP 1000 Mbit: IEEE 802.3ab, T000BASE-T

A5 Ethernet socket, MODBUS TCP & EtherNet/IP
Adapter, Profinet

o PolyScope graphical user interface on 12"

o 15
touchscreen

M P Bl N T8 . /N T 60dB(A), 1% #1445 : /N T 50dB(A)

IP %5 2% IP54

T8 Vs B 1) gy 2R BlL#s N FH:1S0 5 2%, #1446 :1S0 6 K

~F- 251 WL Y B K AE 300 W

¥ Approx. 150 W using a typical program
17 advanced safety functions. In compliance with:

70 [ £ 4 EN ISO 13849-1:2008, PLd, Cat.3 and EN ISO 10218-
1:2011, clause 5.10.5

4 5t Aluminium, PP plastic

UR3e 68 P
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The robot can work in an ambient temperature

. range of 0-50 °C At high continuous joint speed, the

i . . e e
maximum ambient temperature specification is
derated.

F, Y 100-240 VAC, 47-440 Hz
Cable between robot and Control Box (6 m / 236 in)

Cabling Cable between touchscreen and Control Box (4.5 m

/ 177 in)

A T it
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UNIVERSAL ROBOTS 16. % 4 D g &

16. ‘% 4= 1 fig
16.1. Table 1

o
A E A AL AT R R A AL IR o T LAU5 1) AR SR R A H 5 R

A : https://www.universal-robots.com/support

Universal Robots e-Series Safety Functions and Safety 1/0 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.

A

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.

UR3e 70 LEDAEES/i
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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 1.20E-
stop (as described ) 07

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 1.20E-
set of allowed joint positions that will not exceed 5° 0'7
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 uppe.r !lmlt for the j.OInt Will not allow
speed. Each joint can have its own .
o . . motion to exceed
limit. This safety function has the o .

) any limit settings.
most influence on energy transfer

. Speed could be
upon contact (clamping or reduced s6 motion
transient). Directly limits the set . 1.15 1.20E-
- . will not exceed .
of allowed joint speeds which the . /s 07
any limit. A

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.

protective stop
will be initiated to
ent exceeding
any limit.

Robot

Joint
(each)

Joint
(each)

A T it
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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.
UR3e 72 H P 0
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SF7
Force Limit
(TCP)

SF8
Momentum
Limit

SF9
Power
Limit

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
control their torque output to stay
within the allowed torque range.
This means that the forces at the
TCP or elbow will stay within the
defined force limit. When a
monitored stop is initiated by the
Force Limit SF, the robot will stop,
then “back-off” to a position where
the force limit was not exceeded.
Then it will stop again.

The momentum limit is very
useful for limiting transient
impacts. The Momentum Limit
affects the entire robot.

This function monitors the
mechanical work (sum of joint
torques times joint angular
speeds) performed by the robot,
which also affects the current to
the robot arm as well as the robot
speed. This safety function
dynamically limits the current/
torque but maintains the speed.

Will not allow
motion to exceed
any limit settings.
Speed or torques
could be reduced
so motion will not
exceed any limit.
A protective stop
will be initiated to
prevent exceeding
any limit. Will not

allow motion to
exceed any limit
settings.

Dynamic limiting
of the
current/torque

25N

3 kg
m/s

10W

1.50E-
07

1.20E-
07

1.50E-
07

TCP

Robot

Robot

A T it
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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

UR3e 74 P F
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SF# and
Safety
Function

SF15

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.
Stopping . . 1.20E-
Time motion. If the time needed to stop the  Causes decrease 50 ms 07 Robot
Limit 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
SE16 SW continuously calculates the time to exceed the
. stopping capability of the robot in the limit setting.
Stopping . . . 1.20E-
Distance J1VeN motion. If the distance needed to Causes decrease 40 mm 07 Robot
Limit 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 u
. The “safe home
rated output, such that it ensures that N External
SF17 . output” can only .
the output can only be activated when . connection
Safe . . " be activated when . 1.20E- .
the robot is in the configured “safe o 1.7 to logic
Home o L the robot is in the 07
... home position”. A cat 0 stop is initiated . " and/or
Position . . . configured “safe .
if the output is activated when the robot e m equipment
. . . . home position
is not in the configured position.
A F 75 UR3e
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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.
UR3e 76 P
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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.

Stop condition where position is
held at a standstill and is
monitored as a safety function.

UR robots’ safeguard
stop is a safety-rated
monitored stop, See SF2

CoIIabgratlve Safety-rated Category 2 stop is permitted to. on page 1. It is likely, in
Operation . auto reset. In the case of resetting "
1 i monitored . i the future, that “safety-
2011 edition, and restarting operation after a . "
stop . rated monitored stop
clause 5.10.2 safety -rated monitored stop, see will not be called a form
ISO 10218-2 and ISO/TS 15066 as .
. of collaborative
resumption shall not cause .
. operation.
hazardous conditions.
This is essentially individual and
direct personal control while the
robot is in automatic mode. UR robots do not provide
Hand guiding equipment shall be  hand-guiding for
located close to the end-effector  ¢gjjaborative operation.
Collaborative and shall have: Hand-guided teach (free
9 Operation Hand- - an Emergency Stop drive) is provided with
2011 edition, guiding pushbutton UR robots but this is for
clause 5.10.3 programming in manual

« a 3-position enabling device
P 9 mode and not for

- a safety-rated monitored collaborative operation in
stop function automatic mode.

+ a settable safety-rated
monitored speed function

T 77 UR3e
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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
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

To facilitate SSM, UR
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.
UR3e 78 i 7 5 i
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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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23.13. URCap

23.13.1. iz 72 TCP A1 T H %1% URCap

e FE TCP Al L E %42 URCap fo ¥F 1% & A2 T B ot S (RTCP) , Horp T H Aot S5 A X T L
PN FE i E A ) E R E A . i A TCP A1 L B #% 4% URCap if fo ¥F % % s F0 5 iz 3 3 47
T2, FF MR 4E 725 — 77 CAD/CAM # AR A dh g L) F N TR B& AR SO AR oL A8 Nz 3l .

it #2 TCP URCap R 78 fif F Ay Mt ML 28 A (15 S 14 19.10. L 45 A5 i ATURCap i 7] ik 5C
PF {2 A T192) o RTCPI&E FH T 75 ZE AL &% AAH X F [ & T = YRECR RS 3h 4 5 i 8 FH A2 /77 - RTCP 5
RTCP_MoveP #i1 RTCP_CircleMove iy 4 — 2 F T~ AH X% - [ & T2 DUE @ 5 #% 3h ST &

4 o

122+ 2 M aaee B

Run llstion | Move 1o

Remote TCP & Toolpath
) Safety
Start the controller before using this URCap:

> Fieldous Contraller Status: STOPPED

0 n
nn

“ 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 (EEE—— 100% Simw.ﬂaticnn.

5 H A TCP(5Z [ 24.2. TCP B & (£ /< 71183) K10, Al DAAE " 22 4 50 B "1 T 1 "B B "h
XA i 44 RTCP. £k v] LA 5E i PN #R1F

« UNIN. w44 A8 OOR I BR RTCP
- P A% BRI\ RTCPHI 4% RTCP

-+ JN# RTCPHLE

- & il RTCPJj A

M T ge &t ERTCP

5 FH Th e % B RTCP, R L2 A A XT T RTCPZ 18 # 3, [ ) & RTCP & FMRTCPH 2 #
o
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1. SF NS BRG] & i) RTCP RTCP. Bt 76 K iy 3 B b ik B LA I RTCP.

2. nAE N RURRER HIE T f 3, SRR 1L £ — AN RFIE . B UERTCPJ; [a] B 5 % R UL AT C 1%
FEDRETT IAH -

TCP & Toolpath

><

> safety
Instructions
> Features

Remote Tool Center Point |I|

Defined with respect to the robot base frame.

\/ URCaps [ 7 | @rc -| [+ |[ @
Remote TCP
& Toolpath Position

Set position using the wizard

X 0.00 mm

> Fieldbus

Y 0.00| rmm X

Z
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. i FE TCP#% 3 25 3Y

RTCP_MoveP

55 M MoveP 2£4tl, RTCP_MoveP 32 X HL2% N F 8 A 6 T3 2 TCP # 3 19 1 H 3 FE A jin i
B, 52 N.24.2. TCP il B 7F A< 71183,

RTCP[H J& # 3l

5 B IR A % sh 28400, 7T BUK RTCP [E & # 2 ¥ i 2] RTCP_MoveP H L E JE # 3h . 15 2 0L
24.2. TCP it & #£ A~ 71183,

#m
I T ¥ 5l 1) e K P ] e/ TR € AE - BB 4208 ro SR INE Oy A, J9F Bl
TN, e K AR Ar.

23.13.3. RTCP# /5

5 L S 2R AEL, RTCPi . o ¥ L . A F A3 A5 VR & (S 2 PE A Bl o T AT ik o 1 FH AT 1R 11
I 12 BUMNR & F 2 MR AT R BRMES F o maiEmd b, @i
e HLEs N T8 S PR B8 25 40 AL B R 7R L RTCPRS A3 .
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23. FE P ik IR

<unnamed:>*
default*

)IHBasic

B e

Variables

> R 1 ¥ Robot Program
) Templates 2 @ ¥ RTCP_MoveP

3 = RTCPWaypoint 1
W URCaps =
RTCPWaypoint_1

Toolpath
Move

Remote TCP
Move

@ Use shared blend radius

O Blend with radius

I 25 [mm

~+ Waypoint
+ CircleMove
=+ Toolpath

23S XKBRERTZ

Speed ¢

o Power off

7~ # RTCPR% /=

1. R ET R, 4 N — RTCP_MoveP 77 1 .
2. 7£ RTCP_MoveP 5 &5 &, S & BT F 3" % .

3. "B b L, A RBRANE BB K L& N EA T I i E

4. gl g B G bR ad #EAT 58

B RTCPH &

Remote TCP Waypoint

Move here

@ Use shared parameters

O Tool speed

Tool acceleration

250 mm,

200 |rnmys®

Simulation .

il Y A2 Al A L 2 N BE 6 76 P A U3k 2 (8] ~F IO O - sk AR e E A Rl R i i SRR

Bl, 53k 3 RTCP_MoveP (1) 5% /& % B 2 flF 4% .

#®r

WBLIN 8] 45 2 (AR B %) 45 2R B RTCP_MoveP 4 5 i1 T35 A1 11
A5 3 B BG5S J T4 2 0 ) RTCP_MoveP 5 21, 8 76 123 i 56 i «

23.13.4. i % TCP T H %1%

ZefE TCP Al I H %12 URCap & H ah A L a8 N1z, M5 5 AE i PR % B 2R ikt .

EZRE TCP TAKRAE

1. fE“fE TCP A1 L E %42 URCap": W Fik#imfE TCP T BB &K s LI #k N T/ .

2. IR Bk R N A U HEAT R AR
L FE TCP I H i 42 7% 2 7 22 UL T £ B 4% 4
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« L HBgAR A
- mHE TCP
« FE TCP PCS

f# | CAD/CAM % A4 E T A%

THBgARE LT T RKTT B i B2 B (3 45 0 B2 ) MAT 32 7 17 .
1. Qe AT CAD A,
2. BLE M E BIF KA AR R (PCS)
3. MR T AF AL QAR X T PCSH) T H # 42
4. R TR B AR IS S B0 DA UE L 5 AT & T .
5. K L Hg4e T MO & 4 9 .nei) GRS ST .

¥ AU T A B8 &£ 3 A PolyScope

<unnamed=>*

default* '!;? Fﬁ E
Run Log _ il i

Q - Graphics Variables
) Advanced

(> Advinced RN —
Syt 2 o v RTCP MoveP Remote TCP Toolpath

3

v URCaps = RTCPToolpath_1
G RTCPToolpath_1 Fixed PCS -

Toolpath
Move Select Toolpath File Select PCS
Remote TCP <toolpath flle> M Move to First Peint
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 \mmys®
+ Toolpath

! Atoolpath file must be selected.

23S XKBREATZ

Simulation .

1. K T H A B USBIC 128 FAR B . T BB 42 SO 412 .ne & 4
2. FGUSBIc 12 3 N = 35

3. fETEY, MR LA E", 1 Ki4Z"URCaps”, R Ja ik ik £ I 72 TCP Al T H % 42", “ik
£ TCP - T A A2 82 3 "A1 " T B B A"

4, k$E 5 N\ F|Polyscopeff] T. B & 42 T .
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23. F2 7 1L Wk

23.13.5. i £ TCP
ANTHEBAEBIEEZRE TCP

FECAMIA 55 H () 25 — AN o, Wi E LR T [A) .
i F B H 9K 3h AR P Bh R A1

© N o o M w0 Dd =

R FE TCP 1 &

i AL L 1) 3 3R AL
RN N, HBL BT IEFE TCP B p /& A L& v 1k .

FEVIEL T AR B0 58— o BB TR A 5 R o R R ZAth AR T R N A 1) & R R

CL5 b — 2B Wi (A0 [ B0 05 1 ) 4 — > 1 TR AL
T A2 P T REAE R R R 1 B FETCP T ) AT T R B AR RS, mI DLORER AT R 1 E

(AR

23.13.6. iL £ TCP PCS

L FETCPE A} AL b & (PCS) 5€ N XT T HL2s N L H ki [E € . 7 PolyScope)t % I & 5 i
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Remote TCP & Toolpath
> Safety
Instructions

Toolpath

v URCaps [ 7 |[@rmcrrpcs -] [+ ]
Remote TCP
& Toolpath Position
X 0.00 mm
v 0.00 mm
z 0.00 mm
Orientation
RX 0.0000 rad
RY 0.0000  rad
RZ 0.0000  rad

> Fieldb Remote TCP Part Coordinate System
(SRR Defined with respect to the robot tool frame.

=

(@) Teach by defining origin, +X axis, and +Y direction of PCS

O Teach using four reference points on part's surface

Next € cancel

Simulation .
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=u am
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un stallation =
Q - Graphics Variables

> L 1 ¥ Robot Program T I th
> Templates 2 @ ¥ Toolpath_MoveP oolpa

v URCaps 3 = Toolpath 2
G Toolpath_2 Fixed PCS -
Toolpath
Move Select Toolpath File Select Plane as PCS
Remote TCP <toolpath file> v <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.

495 xXBHETZ

Move to First Point

250 |mm,

200 |rnmys®

Simulation .
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