UNIVERSAL ROBOTS

UR5/CB3

B9 2 (ko)






UNIVERSAL ROBOTS

UR5/CB3
H 4 3.6.0

Ao A E (ko)



A 2+ © 20092018 Universal Robots A/S. == 2] 12 .

UNIVERSAL ROBOTS

42 Universal Robots A/S 2] z}4Fo] ™| Universal Robots A/S 2] 5 glo| AR E=
St A7z A Y H =T A gleol 7 2 AL, Universal Robots A/S ¢] 9] 72
4 egit. ol dE A BT 02 5 Y A

Universal Robots A/S =84 2] @ FE =2l t) &}o ot -1 ¢ 1= 2] x| F &=}

] 24 © 2009-2018 Universal Robots A/S

Universal Robots 23+ Universal Robots A/S 2] 5 & 3E ot}

UR5/CB3 ii WA 3.6.0




ix

Bonu R
S
. X 7
. To
© % OR
ool X
oo of o
T No TV

I-1

I-3
I-3
I-3
I-4
I-4
I-4
I-6
I-7
I-8
I-8
I-9

0

—

)
®
7K

uzel

oF

1.2

5

™
ﬁo

JEERE

14
1.5

o)
N
7K
ke
o
ot

—

LHRRESE 'S/V 51090y [BSIGAIU() 8T0—600Z @ B4z I

I-11
I-11
I-11
I-12
I-13
I-14
I-14
I-16

TN

21

i
s

!

X

24

I-17

4
of

I-19
I-19
I-19
I-19
I-23

4 71AIH e o] 2=

TN s

4.1

B
8o

20
N
o)

4.2

‘HO
o

4.3

I-25
I-25

1B 5 o]

TN e

d o

X

Kb
5.1

5

0 O
ar
—
_
O
B =
LGy
T
~ W
calce
a ™
BEINE

I-27

50

A

1o
Mo

A9 1/0 ot g

p

5.3.1

UR5/CB3

iii

WA 3.6.0



A 2+ © 20092018 Universal Robots A/S. == 2] 12 .

UNIVERSAL ROBOTS

532  SFAT/O . . 1-28
533 WEOXE /O . .. 1-31

5.3.4 WESO|LIIEUREAZE L 1-32
53.5 TEZIAIEE PLC oA RYUACIA . ... L I-32

53.6 WHEOFIEITI/O . .. 1-32

53.7 ©A ON/OFF Ao . .. . 1-34

5.4 ET/0 .o I-35
54.1 ECUXYEEH . ... 1-36

54.2 ECTRE/E oL 1-37
543 BolERIUT ... 1-37

5.5 OJTIUl L I-38
5.6 AAAA L I-39
5.7 EEAZ L 1-40
AL R I-41
6.1 SERARIZ L I-41
o 7] 2 874 [-43
ol = I-45
8.1 A 3ACZ . . e I-45
8.2 FHE 3 AAZT . I-45
83 AZAAAAITCNZ . . . I-45
8.4 EUAHAZF=AA .. 1-46
u= 1-47
9.1 AFHEZ . 1-47
9.2 FHAZBE | e e 1-47
AN E A A A 2] 1-49
Al AXFHEZY 0 AR AT LAIZE .. 1-49
AA™AF I-51
B.1 CE/EU Declaration of Incorporation (original) . . . . . .. ... ... ... ... .... I-51
B2 CE/EU HYAA (FEHS) . .. I-51
B.3 OFAAIZREIONE L I-53
B4 SAAIZCIZ . . . I-54
B.5 EMC A ECQISE . . . . e 1-55
B.6 SFHEAIAST . I-56
SEET 1-59
7= 1-65
Safety Functions Tables 1-67
E.1 Table 1 . . . . . o e e 1-67
E2 Table 2 . . . . . . I-70
UR5/CB3 iv A 3.6.0



UNIVERSAL ROBOTS

II  PolyScope A v A

10 QFA 74

101 &70 . oo

10.2 <
10.3
10.4
10.5
10.6
10.7

e O ol 2 o
o)

oft 4

oX,

=

NE o

H
o
oo g T oL % g

e (s O )

10.8
10.9

)

2

10.12.1 A SAAA

10.12.2 3D Al zFsl ... L

10.12.3 kA Z# el

10.12.4 EAAFAE ..o

1.1 &70 00 o
11.2 AJZFS7] oo

10.13.2 &

11 T2 gz
11.2.1 2RAFHFAE
1122 AEEu2HA
1123 2R IAL
11.2.4 wWEA =
1125 RzZz=2aH

11.3 PolyScope Z 2 1] ® 2l

114 A3 ...
115 Z718k8kd ...

12 373571

131 olF " ...

13 2 HA| o]
13.1.1 =&
13.12 SHALESA
13.1.3 Eol%
13.1.4 X Eo|%
13.1.5 =g =gto]l B

132 10" ...

I1-1

II-3

WA 3.6.0

UR5/CB3

] 2+ © 20092018 Universal Robots A/S. R Ed 2 B &



A 2+ © 20092018 Universal Robots A/S. == 2] 12 .

UNIVERSAL ROBOTS

13.3 MODBUS Z2o]AET/O . . . ..o 11-33
13.4 Aol 8]l | L 11-34
135 AR — ZE/AT L 11-36
13.6 AR — TCP A . . . 11-37
13.6.1 TCP 37 WADAA . . . .. e 11-37
13.6.2 Z1EZFLEA TCP . . . . . o 11-37
13.6.3 TCP IXEIA . . . .. 11-38
13.6.4 TCP ZFAEIA .. . . I1-39
13.6.5 ZFRFSEE . .. 11-39
13.6.6 FAIZA L 11-40

13.7 AR — BFSE L 11-40
138 AR = T/OAA ... 11-41
1381 T/OAZTEA ... 11-42
13.8.2 AFSAA O 2O L L 11-42
13.83 T/OZFLI/OHAEE . . .. ... 11-42

13.9 AX — S . L 11-43
1310 AR — B3 . L 11-43
13.11 A% — MODBUS S &olAE I/O A& . ... ... .. 11-44
1312 AR — B . 11-47
13121 EAQAFE . L 11-48
13.12.2 AMERNE . .o 11-49
13.12.3 ANEFCQL . L I1-49
13.12.4 ZHQEA .. I1-50
13.12.5 of: Z2aWAZAH SN FEoREANAGT] . 11-51
13.12.6 of]: EAXREZHOZ AN . .. 11-52
1313 AWMl A AR . .. 11-52
1314 AR — ZVEZZ2 08 0 L L 11-54
1305 LB L 11-55
13.15.1 QBRITAAZ © .. 11-55
13.16 B . . L 11-56
1317 ABE 11-58
14 22254 I1-59
141 AZZII . I1-59
14.2 ZZIBE 11-60
1421 Z2IWED] . 11-60
14.2.2 T2 @AY TR L I1-61
14.2.3 AWMWE | L 11-61
14.24 AFHAL/OALFHE . L 11-61
1425 Z2IOWUIAEIT . L 11-61

14.3 W3 . L 11-62
14.4 33 oIS . . 11-63
14.5 TE: 01T L 11-63
14.6 HE: TADOIZEQAE . . . .. 11-66
14.7 W8 FNAYOIEAE 1I-71
14.8 ™&: Variable Waypoint . . . . . . . . . . .. I1-72
14.9 B Z1TH L L 11-73

UR5/CB3 vi WA 3.6.0



UNIVERSAL ROBOTS

) RS
14.11 B TG . e 11-74
14.12 B Halt . . . . . . e 1I-75
14.13 W= FA L e 1I-75
14.14 W= ZU . . L e II-76
1415 W F3T . L e I1-76
14.16 " &: SubProgram . . . . . . . . ... e II-77
14.17 W= S e II-78
1418 W I . . . . e I1-79
1419 W 2AHE . | .. e 11-80
14.20 H=: o|WIE | . .. e 1I-81
14.21 W= 28T . L e 11-82
14.22 W= Switch . . . . . . e 11-82
14.23 W= S L 11-83
14.24 B S22 L L e 11-84
14.25 W= FB L L. I1-87
14.26 W AT . .. e 11-88
14.27 W= AWMO)AAFA . . 11-90
14.28 W= QA . . L e 11-91
1420 TR TVE) . 1-91
14.30 2B . L e e 11-92
14.31 HEE] L L e 11-93
14.32 M3 HEZZIZ . . L e I1-93
15 23 3d I1-95
15.1 AR . e I1-96
15.2 22EAUIOIE . . . . . 11-97
153 BIHHIAEA . . L e e I1-98
15.4 BFHILA . L e 11-99
155 UWIEQTAA . . . e 11-99
15.6 AIZFAA e 11-100
15.7 URCaps A7 . . . . . . e 11-101
20]% I1-103
A o] 11-105
B#4 3.6.0 vii UR5/CB3

] 2+ © 20092018 Universal Robots A/S. R Ed 2 B &



UNIVERSAL ROBOTS

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

WA 3.6.0

viii

UR5/CB3



L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600T © Brix b

I+ 3 5

LA =

o T T __ﬂ_

5T T o

T o

~ M %

G W

@rz_mﬁ )

i w
ﬂua_aﬂwﬁ 1_ﬁor
Mie_ﬁqor i
5w "
ooy o O oy
x ®DT &

-

PIFE |
®oo 2 )
Py g =
T %
\/Muﬂpt ﬂi
L N o5 ] =
= T wo x
o Ha_% A -
mﬁaﬁEg = ou ®

iy — ) ob
g A= 5w 7
2 > i X %
umﬂuo,em_ mﬁ T a
B B L
Pooom P O (]
: P T o T
2 oo &P o WM
=g & &oou o ow
of I Woow W m
HEME”WIIMV wul L4 L] .
= o Ko D HT.: o

oo
=y

UR5/CB3

CER

=

=

ix

)

o oAU E2EY 22T
AU 7] A] (8.4 FF) BARE | 7MA R

WA 3.6.0



A 2+ © 20092018 Universal Robots A/S. == 2] 12 .

UNIVERSAL ROBOTS LA Y B Sl e

PolyScope 4™ A = PolyScope EAIH A o 2 ¢ 18 o] =3ttt o o] EH
FREAXG, BH, FEW 7= AR 2 AL
AFAGAER T Z2AHEAL A,

URCAPS+ Universal Robots & Al A 2] QW 7] 7] & v 31 7] & 8122} <1 Z i Z o] o}

UR5/CB3

X B4 3.6.0


http://www.universal-robots.com/support
http://www.universal-robots.com/urcaps/overview/

Part |

sh= g o] 41X

v

A

l

ol






il

O]
pil

3l sl oF

alo]

o)
=1

tA} 7 ol &

H

A7) A UR ZE5F

[e]

i=]

1

A

o

o1t

=
=

Fobe) 23

A Vo 2 o] ¥ 7}

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600T © Brix b

. TH D
) oo T
o N T
o B o 7
o o T
o o of = =
ijE T b E o Wy
E_ ,olm:_wEA ﬂlEA =
B —x M Wy K
r Eﬂer maj;_._ -
Y %qu W i
- o7 Pe . & <]
i A ) o o
- T oL s o g B M w
a5 m_x_JaIEAAT N & gy
o) B MR T T R o/
@ ar Ao W ow T
3 W o B o oo W o
K g MR TR W A x
T o= oW oT W oo 0
T T oo B BT B R e
o m PLEE T T e T
Mo N w2 TR oK T N
oW G TrRT m N oo
Y o 4 mEs T o g
W w W L e B S
R Mo T mwmw Mu:r_% T ) Jeﬂf
X T o Sx% 2T oo o B B
T T w Sw2E I S
BT N TR AR T F o
T oah A g E W FIERW ro o B R
Mo o L 8™ g Wl goor B Om W
%X F do ooz ool 2 W HpH = X B
TT R T MO T OW R g s TR
w R ) = WP RX xX wm ® M
U ol N osw T ogmw oM W RN
R_ T o oK = ®om wop op M O
R TO X DR kT o BB
R oG E ook w W F
R ol wEw LB W . .
W o R o @ ® W o ® T
AN
—

UR5/CB3

A B :http://universal-robots.com /support/
I-3

Aol 2k )4 1 7) A

%l—
i

O]

yul

7]l th

1] %JI

7
=

i

S

A%
EEEEE

]

=4

=
- 3 X%
=3XF

. E2 A28 9] A op 2 o
=)

. 2183

&

Z_l

B4 3.6.0


http://universal-robots.com/support/

=K

UNIVERSAL ROBOTS

o %

9

1.3

A edd ZetArc).

3l

UR 9o =z

R
R

A Sl

of =AHE-E .

A 7HA

Ry A
[EE N

=

)

oo

X o I I my
~ R o % ay
i oF A A+ oy
o o W W n o
o or ol o B =)
" " 6 o op &
) Bl o o T Y
% 0% %0 %0 BRI o
- - < il o o)
ol ol o) o ! %0
X oL B N oF )
ol o <0 <H iy R
<0 %0 o i ol n
o+ o+ (o 53 K W
e o T 0 T T ol
U; ﬂﬁ T n»nL T ﬂu o
e < colimy X0 Bl oy
W b i it o %o
= T B B oo Mo A 4
) G <0 PP %0 3 X T
CHY 3 o <o iy ) O
B o -E R B PR BT o B
of e of W o o of oy 5 o|
o8 %o o8 o T o8 P ol o
X X W K KR K = 20 ~
L ey 0 o L I o
B B o O . B o B =)
B B e Mo X oo = ERCEEay o
F o o F o R T w5 KR I N o

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

mo
T

;OL
o
P

mK

&)= o Ao

M

N
K

15-9)

And

975

oAM=

WA 3.6.0

I-4

UR5/CB3



UNIVERSAL ROBOTS

LHRRESE 'S/V 51090y [BSIGAIU() 8T0—600Z @ B4z I

T X m ) nowr W ) G =
w oA e . R
o & = w_u Wooowmy "W @ TH T
i T L EX " i ﬂ}c ¢ wT TE.w
= oF = o %o Y . = ol B Ko ! .
i oo X sl I o T e R )
! R - ! = 0 n oF T o )
W W T NP g X mTM oo X oxnE
z o U S T mE B S ) imﬂ il
~ 5 Jumﬁ ym_wﬂ Dok 5B ﬂ@ﬁ%g T
o R oL o . = X i =
i bW e Z¥ L alsu Th gPY LT @
= Al g ko Fa® T ow Sy w i D
Ux_ oE 0% ol T F N ™ ol X i o X o | g 2 —~ ™ K
=y I N ol gy o T 2oy < o o <o
K e - W of S do = 8 = o Bogo — o
H T 2 sw s pr o RO Ry Bl owh 2
= N B ~ N = ] X
x 7 %NE@ L_LﬂL%ﬂWﬂMﬁ pﬁrﬂa_o(m:f mmmaaa
T 9 oGl T T OX o o oy ol o T O oF oo
5 Yomele g 00 To b EF eSH sy H o
N S T owE YE T = . TR WEN o x KE o
= — — e e = —
i BE X THT kB AT Tod dd rgn e b Mo
R A A S S O B NN L
Y o W OB B MM R o W W o T Row XU do o o gE T
N Koo K BUER Ko o H T W mEE TR b |
IS WE oM FHRT MK QN ' YS BE e HR R T
T SRR R N N o = s o
]_A ﬁo ™ i
.. U_
W
Lol oy

UR5/CB3

I-5

WA 3.6.0




1.6 &£

UNIVERSAL ROBOTS

A4
ol

Al

A A=

ol

o q A

]

A 2 g9 o

7}3

=
[

7t

Fol 91 4] v A 51
2

—
a
5]
&

&

A4

ZIAEE
]

=
-

14. A =2t}

Jo X

EERE
o

o} ghu]
7}l w e} ot
49

_{’:0
;
ot

oo M

C

A
Jo B

TO ==

xX

o

15. 2R &HAN RN x81A]

ol
oo
oF
!
R

& gt

2
U= =il

] 2 of] -2} 4]

Al

EUROMAPG67 21 ¥

3
>

ok (ol

1

so] )

l
ﬁo

BN 71714

o
=

EOFEAYTIAA G 2R

A 77 ST

)
%

—_—

X
T

2. A=A EE ) urau REl H ol b ek A of

7] Al ok Al A

3
T

171 1ol

3

<t
TR aP SR

=

=71 A <

H2 R

Jo
~
ilN
m
)

oV

oo

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

K

7

=3
=

)l 271 g A b Ak

2~¥
—u

—_
o

H, ZA7NA, el =

oA & /A= 0] 7

3

R

SREEEE RS TR

9

% 7}oll A of ] 3

)
=

2] Al o] A o] 9]

=
=

H] of

WA 3.6.0

I-6

UR5/CB3



571 UNIVERSAL ROBOTS
AEFEEAM A EEL G2 HTFUELELRNFAY. olereSxgspAw
of ol Al & = 4] &&=

o FAAH BT AH AT A MALE-
o BTG TA N E A o) N AHE T
o AFFTIAANALE T

1.7

AP H 7t
EAAANGF LT AT EATH 7L S otk BT ool ey AP FAL o) =
R b2 BB Yol uf2 7| w) Fo| Z XA A BB 4 7 Al o]t} (d: B/A=0]HE
Aol &, 71 EF7] Al)
A Y 7P S8 5T A= 1SO 12100 % ISO 10218-2 EALE S A S HATIT FI71H 02
St & A4 1SO/TS 15066 23714 J o 2 A& <=3l o}
ERAFR G tER R S Aol A AR Syt B2 o B S8 8 of 5}
™, ThSAL S E §HaA| gho] A o 2 A 3 5 A k&

o ZRARJEYANLFZRSEFF

o ARG A RS

. ZEARIYFHY
RGN ALY LA LAY Aol PGS EA SRS opdr). SutEA T YA, 2P LE
Az R Z Aol Ao F/mAHANEDERsFTe) D o STt =R L3
7h4a) o] Hoolt}
entEtAd T AG LGN ER SPGB RS Ao AL/ L= oM 58] Fa Ty
Bolth. A RE 242 [[REFxd0

ARAABA| s ePPR RN S Ao AAGozAARA ot} o7 5 edA T AAH S
B Aol 7 s st S A A §-9 @ W 7F o] A A 9 F of o) A 8=l 55 A g el ot

o T2URYAT: ZRAGH A0 FEO) AL A S St o) BT FHPES

ohete & Z o] 7] 9] S AHg 3Tt
« LEFAT: BEEEEZANZEARY A0 FENUSH AU GF A 3 F S
Z o] 7] )& AL T}

. TCP W E/A=ol A B AA A & 53] 5/Ascl e o4 R El 54 giusgAnd
ﬂﬁﬁ°%lﬂﬁﬂﬂ%@ﬂ—ﬂ»&ﬁﬂ%%&%} $71 g4 88387 AL g Bt
« FEAT: 5H 2RGSO A 317 98 A1§ Bt
FEAEU DU SR EAEE P 0] § 5ol 5] 1A g b T o 2ot LA o)
oFgt.
EEEESE PEREE EL DR S DL S EL EEEL-GECRESEBRELE:
74748 2. 3he o] ST AL S UkE A B Tl of sk

A 3.6.0 17 UR5/CB3

# 2kl © 2009-2018 Universal Robots A/S. REd 2 2.



fvzel

<0

1.9 H]

UNIVERSAL ROBOTS

Ao

0

Jo

Bl

—

O

&+

o
2y

Ao

FAL

3|

5 /Ao A ALEA) ]

2]

&
=

A7l508 (d: 9

& 5 71l A
= A

=9

3}

R

g4I
EERE A NC e

CEL R
EREE

Aol 2 RS
[e]

=
=
o

A= 5ol
=
=

H 9
el

FA 38k =

AT
i

H

FAZAREA AL

EEET

pu
-

Universal Robots

st

71

7hetol 7] Q1 et

Ea
.

74wl o] 2 (291 E 0) Aol o]

dA ol E

248

1.

7herol 7] Atk (R E 0).

Ea
L

] o] 22A}o] o]
3. RRE|2E | FREIYAE 2 Afold &bt 7T (23

4 E/A=o|NE o AR b A e

2. 2HE

SEEEEEEELEEE

o

!
A
of
g
/]
M
R )
R S
w2 .
p F El
E &
"o Ne o
bew s ¥
oo {
S I I
2 X oo oo —~
T (- X o
W ﬁ oA A "
T mﬂ T X o
or N MK @ R i _Mo Mo
s Wy s e X K o~
gl i Gl T
TR R Mow
o e T Yo R i_m pjy |
CRRAE IR~ ol Moo
~ %Ko N p <
<~ H oz on® G
By o W~ X oo
i wﬁ = X B ORI
2N T T oo
w0 me A o 2 ¥
o ox g I+ o oo
3 7T 3 X oo o
oS W B W *
oo = T T T W 3R
° W ST E T T S
7 R G R — " 8%
! = 0
i T % - B X JF oF
N ~ X ~ To X M %°
o oMok T o N m 7o
Moo oo S oo X <C o o B
- 0 xR M m o
@
—{

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

IEC

E S
T -

H] 77 A B

7HH] & A H E ol

7= F

3

&
=]

2] 7 o] A

3T
=

23l

60947-5-5 &

O

<

A

1.9 9

3|
i

b},

2247

Ho
K

AREZ

sshoi =

#351: TEC 60204-1 2 ISO 13850 of 2 H H]

oloh .

2

IEC

E o
T -

H] 77 A B

7ho) 3 A W E o]

7=

3

&
=]

2] 7 o] A

3T
=

23l

60947-5-5 &

WA 3.6.0

I-8

UR5/CB3



aff o] A

3

o
a

). ol

=

UNIVERSAL ROBOTS

JNEY N

REGLAALAGGAMZAEES
AW &5 5t

1A :

I

A = 2ol Ry

FEiadela

1.
2.

LHRRESE 'S/V 51090y [BSIGAIU() 8T0—600Z @ B4z I

-
o

!

= i
& oy
N

4w
wp N om| o
A1 T ]
o T W
Nom ot R

UR5/CB3

I-9

HZ 3.6.0



UNIVERSAL ROBOTS

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

WA 3.6.0

I-10

UR5/CB3



18 3] o] 2 B A} &

ZED

Performance Level d (PLd) ol w2} 21 & &t}

o
BN
&

g8 oz AAHA TNl

1

;OH
e
o

olo

AFE ARV E 3 0] 229] @

A

A

ol

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600T © Brix b

% 7}ol

5
3

3 79)

R

FA) b4
S

©

tol &

iz Al Al ths

w2} A 2

1.

3:—1_

=E

5|

A

il

ot

SEER

ol
=

71

e
)

N_.o

jant
i

o

A 228 ol ]
A 8] 29| Aol 7] Ak, $13 A A A ALY, @

=9 2~EFA o

S|

RBAIZFHEEH 250l H A

al

JEDEERE PR

3

SEEE

5

2ol A7t

E

3
gl

s okaiu}.

B

Ao

3L

o] TCP &

:mo
el

W)
3
JJo
il

0

TCP 91

A~
g

ZE TCP Fuj
Z 5 TCP =4

TCP &=

0
_zT

<
#

oH

=
M

Iy

of

oR

=

5]

331 7]

S

178 ]

Sl

S U A A] 7H R B 2 o]

RFAA =F G A A 2

7 4 Bg o] ZL7hA L) 747 o] A] 7ol .

UR5/CB3

I-11

B4 3.6.0



A 2+ © 20092018 Universal Robots A/S. == 2] 12 .

UNIVERSAL ROBOTS 2.3 A= S AR
off 22| Al o] A b o] -] G X Al Zhol o] E8F =7 -, WEEA SO TN H A A L& ar e off of gt
AEER2RAT o 2 F Ao A FAHASH, FAFTAZAIEH LY Safokst =9

ZHERte

o 2t F A A 7H- S k= A L]
o] 24 &2 ¥ ol b4 ol e H h:

e S A 2] TCP &4 823 9l ol w2l 24 .
o Ho]ZE: TCP o R R ol H o] R=EF T3} (5 ke).
SFA A FEE N E F o] 29wt th G x| 7Ll arg] 0 o) P REA o] 2 A A ZH 2 ThS H ol A g
Qe l o)
TCP Hx A8 HAAAZH
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 GHdAH7| A T
ZRoletdAAAN TN H 2 HLFAZA N LZE ol EFo| AUz 2 A YA A
W &gt Al g9 vk2o 9] H QA3 whb A Sk SR REA| oF-S- 2 Hh e QF Al 2 H o] A K]
shel e 0 g e
YrEAO) 2
QHd 7] 5 Al g A= SR A ZF AaGAA 7 HE-3-A] 7F
ZIE 91X 1.15° 100 ms 1000 ms 1100 ms
ZRNESE 1.15%/s 250 ms 1000 ms 1250 ms
TCP ¢ %] 20 mm 100 ms 1000 ms 1100 ms
TCP =}A 1.15° 100 ms 1000 ms 1100 ms
TCP &= 50 mm/s 250 ms 1000 ms 1250 ms
TCP 2 25N 250 ms 1000 ms 1250 ms
2uly 3kgm/s 250 ms 1000 ms 1250 ms
3} & 10W 250 ms 1000 ms 1250 ms
A" o] HAGAGEH = 48V MG H A7 7.3V vgto] E =7 f-o|th. A AGAA 7
2ol E TR R E| A 2wl o] 24 o] E wf) 7} R] o] A] 7Fo] T}

142 7bd arg] &= TEC 60204-1 SwE, A S8 B =gol 2%,

UR5/CB3 I-12

WA 3.6.0



24 AHRE UNIVERSAL ROBOTS

Figure 2.1: S99 4|54 QL2
%O E L2 Bu] o] 22 E H 29
Foz Aol HEGG LR

Holo| Eg| & EA | Eo| 7 5=
750mm A2 A ol g o
Buo] 282 K E 200mm A 2 ol 2

2 F s oket. B 2E 1
Aeslagol b, A

oL

>

>
o {0
" offl ot

A

E2A G Tl 252 A S A S| 2] 3] of & 7FA] of) & A}

Foldrt. ol=2¥ 2.1 A A HJ ATt ZE oM O HAM Y ZAE

SAVTIAIE NGO R A X A5 U O ALY X T (W o] o A H

o), ol=F Al =& ot} o] ofpH] =5k A &2 W 2] A &

Eolmo] 2o 7tz o] Zo| M H MM OB (FokA) 3ol ¢

AT EAELOAFAN, oA=& R0t o]g g

AN ESHNAY, 2R ETGEA MR FAY, 2RI ZH I Y

oSlo|g o B Eo7t=A SHA A 18 S A A s 98l - =2

AFZJEA TGS EFAEGI=AC2R = (IUA) 19T

2= 0)

TR

733l

%% 2o ol 7 21 9 = 7} o] ) o) 2] A o] A of] 2.3 0] A &2 =7

$, 2940 EERAGESEAABA NN SN E AR

SIERE A 9 9 2 91 B 2 A @2 WhE Al ] o] 25 20T 7 91 E of A

) 40 248 5 o oFarh, o EEol WA ol 231

PhuE A &7 0] £ A LA Sk

24 ARE

R PaRE Qb LY R AT Fo e BAA R B 2o GHA RS FRE
29l TARFUL. FAREER Y TCP 7} Bl AZ AR =S8 910 v o) ) 48] 1A 1 ob
QEoREe AR LA ol BAHA ), FATEE S ALS ALY S AL s 22
3o,

B A 3.6.0 -13 UR5/CB3

# 2kl © 2009-2018 Universal Robots A/S. REd 2 2.



X
PN

=

pu

pu-

-

A7 A A A o] &=

13

o
ful

.5
B}, A 228 o] Al & A H A

2

20mm g o o] Ut}
o 7HA ETh B R = A

=

=

R

R

o
Z}o] B 2 = I = PolyScope 2] o] &5 8] S A&

H oY 2 o] Z &3l th (1T “PolyScope A

o] 3] & =
=
250 mm/g
100N
10 kgm/s
80 W

il

Il

HEE A ThA A 2 o

) 58 8w

1

O]
pil

5]

Fo}

°
pil

il

9
pal

1A A
Z O E QXA

)

2571 AN H ) 500ms 7+7 3
2o A

747h-gu gk 2 E 7

e

UNIVERSAL ROBOTS
Z

ue
3
o
U
ol
o e
T w2
N K
— o
~ —
T %a.
o ® o
g iy
: W
) o B w3
o’ o) or &L
s BN TEAS
a = ™ w_.Ao
op T E o5
= T o T
™ Yo o S
ERE iz
T oM o2
™~ B o on %.o.
X = o J¢W
&Ko Tor o
‘._mm._ mﬂ fm A# i @
) &= o i <
S e Nr
0 =Y =
el - o JP T ﬁr.
o AR T
= mm% o) N = o
oF o— zi Ju_l J_,NL ‘m:‘_ it
W R Nomo= |2
ﬂ ﬁo _i dl ﬂ ‘_uyu ME ﬂm_l
o T J_,NL 0l ﬂ
olJ _Au o Eﬂ o
: i P
< ﬂ\ﬂ o|J ° (5
T X ok X
o o) ™Mo -
—
0 o
(o N

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

WA 3.6.0

I-14

UR5/CB3



2.5 SFA B E A 7] A Q] H o] &~ UNIVERSAL ROBOTS
[rad/s]

Max joint 4
speed in
normal
mode

A EE

EERPURE (A&98). ZAT e 1 5Pk, o=+ A A
AR A S S A sl e R g E S
o}

NEEEEE (B RAYENE). A7 32 1 585w, o] =7
A A 2R A S LA g sl TR ] A o A
259k

RECERE R (Aol e 29 E). AAE 0 1 85D @
RS EMEE DRSS P P E e
gl theslAzag s e

A A (A1) BAE 2 2 85 @}

Y 5 27 5 (A5 Fol e 24 &) AT E A A oo 2| 7hE
S SRS QL5 A A o A A7) S,

pans (A FAHEQY). AN LY e FAREAFOE
Aga

3-91 %124 819 (Aol 29 H). AEREGYolEORAANE
EEEE R

4ERE (A Fole B9 ). 390 BHHFAETHAL

A7 AL 1 ARG A7 ALY 2 == H Yo AN E R S &L, o2 oldAE =
AN Bloj A oz Rol x| &

i\
50
>
:(,){:l
)
)

AAAHEUEY FHAA =" o] gA 7 aLe] 1 YA A7 AL 2 SASRYH Y sh=:

1 Qb A 29 & 24ms WEH Ao A/MA AE e BUE Y Bk w5 22 =

2. ZAEMG AN AP, SEt FYREAYRAESES Oradfs 2 500ms ol 2] 42 ©
2RSREA oz PR ESERHEN RSB EARES B E Y

3. 2O EANFA SR (RAESE S} 02md)s 0¥, 924 0.05rad Z 35kl 2 0] 4
FESEUE DS A9 AESE 0.2/ 0] AT 2 F5

7124 A 7 3

olUFHEASRE

WA 3.6.0 I-15 UR5/CB3

] 2+ © 20092018 Universal Robots A/S. R Ed 2 B &



AT A7) H A A o] 2=

?_}_.

2.5

UNIVERSAL ROBOTS

AA =" ol A 7 aLE] 0 2

o]l 500 ms = A

9 A%

o},

2. 500ms T ZFAEE=

ZHolAHA

s

S DEA=RL

1250 ms
1250 ms
1250 ms
1250 ms

1000 ms
1000 ms
1000 ms
1000 ms

250 ms

250 ms

250 ms

A 225 ] 4 7

250 ms

iy
0

,._m.o
N
7°
—
)A
T
A
T
~
%
|
N __ﬁ
| %
|
)
B4
Gy
—_
0

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

L
S

el

A E

]

EBEDEE EE T P

o} %

=
[e)

°]

W

Sk

714

3

2HRo1HA

¥

ok

3}A]

E o)A

=52 3ol

p
L

Feloltt. m1.ejel

3|

Aol g =2

A 71

=

o

T
_sz
b3
0

1100 ms
1100 ms
1100 ms
1100 ms
1100 ms

WA 3.6.0

I-16

UR5/CB3



1ot

°
il

Al 2 D 7hA] 2 RS LA A 7] AL Q) o] oF

[$)

LHRRESE 'S/V 51090y [BSIGAIU() 8T0—600Z @ B4z I

R R
T WA
o H B
K ™ o
<0 o
ok mK o W
w BT T !
SEaN
op
= s
i
? 2 el
Qu_],.ﬂnm B
TG s o
X< g5 . ™
<oz w M
WaSm M
oo
‘Ulﬂ.o AR B
ulao,Ulﬁe IKH
o R oo X
%olﬂ%&r‘m g
TR P
e e B
ooy NP O
™ . PpE K
T KT
— ™~

UR5/CB3

I-17

WA 3.6.0



UNIVERSAL ROBOTS

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

WA 3.6.0

I-18

UR5/CB3



R e A A ER DL AN S E R RRE B S

A eofatey,

4.2

=30 2¢] o o]

URS 224194 o &u o] 2291 Eo) 4 850mm F4 T 2229 vt ey P28 g Y
o) = 5w o] 2~ o] w2 9] uh ok of o) 9 9 5B § 4 3w HeA ol F e stk BolmgA 3
AERNEEWMEA SN Z RN ELH O ZAF T, AW HEFA5] o2l 9710

2ol 95 4§40 B2 ol 5 o] =R £ 7bs ek ol o k.

4.3

n}h-6

=¥ mE ool 2o M8 W/l Eel g akelu o] 2o 85mm 7 Ul ol vl = @k

0Nm ESRo| RESZ| LRV, ZRIFAN S0 S A G AU parian

FPALE B FAET 08 Bol A FHT. E A B e o] 27} £ B THE S A A 2 2P0 E 59
=3

o} 41 2oy =gl uanl e 9 X E 1 o] F T}

2RAVEA B L2
EEELBEC A

glofep o).

WA 3.6.0 1-19 UR5/CB3

A 2+ © 20092018 Universal Robots A/S. RE@Z B .



4.3 vhed

UNIVERSAL ROBOTS

op
—_

u

s,

HAIA] €1 2] ol vl 21

52 5

sevegy o

oF
i}

. Y

‘Wlo

.mmo
o

i

B
T

o

K

9t

ERUAN T F
&7g ol A}

s,

1) el of

(e} =]
T'__—T_joo

3L
[e)

o] Al

=
=

FohE, W) A B 59 06

3

M6 ]/1[_/\]_/1\_]—?_1:@ o] 4 7H EJ\Tjr M6 EE=9Nm

17191
11 1 73 3 oF

3

Eis

© B
=T
449

=
=
o

T

=9 2=m

Al
t}.

H
o
X
ay
)
T
B o=
o
P %
2 %
I
wxﬂ F
= %
= T
&
W o
w2
mon
of o
K
m K
W N o
=T T I+
oy oy oy
ou He
ok oo
EERPN

o] 50 mm

w

Mo

5

X

B

3l

o)

o oA o FA =T

x
=

, Aol

L ERES T S/V $10q0Y [eSI0AIUN 8T0Z—600Z © Brtw kv

)

Cl

WA 3.6.0

1-20

UR5/CB3



4.3 vl UNIVERSAL ROBOTS

Surface on which the robot is fitted. It should be flat within +0.05mm
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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

B2 CE/EU AYAHA (dEHA)

European directive 2006/42/EC annex II 1.B. o &%,

WA 3.6.0 I-51 UR5/CB3

] 2+ © 20092018 Universal Robots A/S. R Ed 2 B &



A 2+ © 20092018 Universal Robots A/S. == 2] 12 .

UNIVERSAL ROBOTS B2 CE/EU Hgldel (Amue])

A =AY Universal Robots A/S
Energivej 25
5260 Odense S

Denmark

of 7] ol A o} &) 2} 7k o] A 3 ol o &} A o gk}
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Odense, 2016 d 4 9 20 & MM

David Brandt
Technology Officer
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B.3 et ="l UNIVERSAL ROBOTS

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, URS and UR3 robots | eniso1zsass

Description of product: LG

(Details see Annex 1)

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

Tested in accordance with:

Registrier-Nr. / Registration No. 44 207 14097602 Giltigkeit / 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 Langemarckstraie 20 45141 Essen www tuev-nord-cert.de technology@tuev-nord.de

Bitte beachten Sie auch die umseitigen Hinweise
Please also pay attention to the information stated overleaf
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Climatic and mechanical assessment sheet no. 1275

DELTA client DELTA project no.
Universal Robots A/S T207415-1
Energivej 25
5260 Odense S
Denmark

Product identification

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

URS teach pendant: AE/CB3, 0A-series
UR10 robot arm: UR10 AE/CB3, 0A-series
URI10 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 Assessor

A, U

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

Hgrsholm, 14 March 2014

20ass-sheet-j

UR5/CB3
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B.5 EMC Al g@<l%

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 DEL_TA _

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

Fax +45 72 19 40 01

Hersholm, 08 August 2016

/"/4’!/ of. Pufien

Knud A. Baltsen
Senior Consultant

20aocass-uk-j
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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 1ISO 14644-1.

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

tested according to VDI 2083 Part 9.1 in August 2016.

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

SUD Industrie Service GmbH.

Certificate 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

UR5/CB3
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ZERTIFIKAT

CERTIFICATE

Industrie Service

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

the product

Controller forUR3 & UR 5 & UR 10

the cleanroom compatibility of the equipment for the ISO Class 6

according ISO 14644-1.

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

tested according to VDI 2083 Part 9.1 in August 2016.

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

SUD Industrie Service GmbH.

Certificate 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

B4 3.6.0
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BEewolonh 2 A < ol s BAAT o B TEA ZA A FEEAF 2 F N ) 5hel G g
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oo} 4 o)
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

1B REZYAR, FAA DL EE T ER SRS EE L E ST

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

A A o] A ) Lol HEe] @ Ao wetAw FH AW d (PLd) 24 A 5 0] 9)

ISO 13850:2006 [ A 7l 2.2 1]

ISO 13850:2015 [4 x| 78] 22] 1]

EN ISO 13850:2008 (E) [ 2 7} 8] 322] 1 - 2006/42/EC]
EN ISO 13850:2015 [ %] 7} 6] 32 1 - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design

e2ol Az mEt B A7t el 1 2AAHAT BAIH LY 1 SEHAFH S AL
]
[e]

2
FREA A Z AT AL YA}, PA Fo) 1A S A
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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
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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
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ISO/TS 15066:2016

Robots and robotic devices — Safety requirements for industrial robots — Collaborative operation
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ANSI/RIA R15.06-2012
Industrial Robots and Robot Systems — Safety Requirements

o= EELE ISO £ 1SO 10218-1 # ISO 10218-2 E3tUZE3sEA ol th. doje=gFg ool n =

o o] 2 k] 914 1, 1 &-&5 A stk
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o] ZF Y EA FHE-S (ISO 10218-2) Universal Robots 7told 2 B-A] 286 B3} & 9] Sk A o] T}

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

=
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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

JEFLA/NRAANG N EA LA BT). ] EFELFEFSE UR 2R A2 Aol N dra a5
sl ThE ] 2 el 8 A ek

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

Electrical equipment for measurement, control and laboratory use - EMC requirements

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform

safety-related functions (functional safety) - General industrial applications
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IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004,/108/EC]

Programmable controllers
Part 2: Equipment requirements and tests

the PLC Al =¥ 2he] kg A1 A FUA A S B g e7 sl o] ExzAd gl A4 AR A 57 1/0
7R 25

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

Safety of machinery — Prevention of unexpected start-up

o] E - eu] S u ol th o) R A E LS e) 5ol B The] =X 9| ThA] A X ALA o] 23 of) A o 1 1] 9
© A 2 o] 0] A =4 ol o] Gl 7] K] k-2 4] 223 51 7] 9] @kl 215 4 o] g,

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

25 97 2] FH] A A 8 E o] ek FH] AL Folo] B o) 0 A & FE ek,

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

JEELAAFE LI AL ZASFIA A} UR 2R Lo EEAALAR T P BER
sRE 2EagARE

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

Manipulating industrial robots — Mechanical interfaces
Part 1: Plates
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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
Part 1: Hot surfaces
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IEC 61140/A1:2004
EN 61140,/A1:2006 [2006/95/EC]

Protection against electric shock — Common aspects for installation and equipment

b

ol

UR 22207 a3 u 58487 A stelo] EE L F5dth nEgA/1gtecadgde
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IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

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 222 o] oM 4 o] T i ol w2k A B 2 E g

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

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

olxFEZIATHAFUANAH EEAT 2D SH o At

kM

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

Safety of machinery — Electrical equipment of machines

Part 1: General requirements

WA 3.6.0 1-63 UR5/CB3
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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 2R A7 I 20| EEESEF A H )

EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot
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E.1 Table 1

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
INTERNAL Stop) protective devices, connect 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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UNIVERSAL ROBOTS E.1 Table 1
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 clomping 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 Estep cutput and there is an Estop condition (see SF1), the dual outputs are|
Internal as R o 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 i . K } X 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
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E.2 Table 2

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

IEC 61800-5-2 Stop:

Stop Category per power to switching pL | cat PFHd
a

IEC 60204-12 devices retained for UR 3/5/10

Category 2 Stop

TUV NORD Limits or USER
Certified Safety Function configuration or
SF Factory Setting

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 I-70 HZ 3.6.0
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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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