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2.1.Jl= A

09

F UR3e

EERE UR3e
22 2 11.1 kg/24.51b
Z O HOlZz& 3kg/6.61b
ce 500 mm/19.7 I X|
XolE 9o %%EHXIQIQJHI%J_E&,D%E%EO_I_QI%421
360° 2= 2 &0l CHoll £360°
FE =5 2&: =0 360 °/s.
=G JIEF ZQIE: X[} 180 °/s.
E:2 1m/s/ 2 39.4in/s.
ANAE SHO0IE T 500Hz
TAEJ AN IEE 35N
X B4 +0.03mm/£0.0011in (1.1 mils), ISO 9283 = ==
gt X = @128 mm/5.0 2! X|
s 63 & XQE
HEE BtA J3I|(WxHxD) 460mm x 449mm x 254mm/18.22! X| x 17.62! X| x 102! X|
ez uAOZE CIXE s 1§DH,EIXI% E2160,0tgg ] 2= 2
H, 0t =22 & 204
EIN0EE 200 K€, 2CXNE0ot=2,20tg 2 10l
=R RS
SN0 S EXNZL Y 12 V/24 'V 600 mA
HEEHEAINOEAA 2 EX HEZS BAOQ 24V 2A
of At A = TCP/IP 1000 Mbit: IEEE 802.3ab, T000BASE-T 0| ( 4! A
- 2!, MODBUS TCP & EtherNet/IP 0 2 &, Profinet
"HXIAFe2 ZAIE A QI E T
Z2 a0 1}\2 Bl Xl A 3 & 2| PolyScope il & Ab= Xt 21 & H Ol
s 22 2:60dB(A) 0] 8, 21 E = 2t A:50dB(A) O] 8
- 282 2:65dB(A) 0] 2, 21 E = 2t A:50dB(A) O] 8
IPEZ IP54
S E s= 2 2 ISOS2HAT7,HEE XA ISO2HA6
& AHI(ED) 300W
M AH S dutMOol ZZ2 )2 AtE0t= & 150 W
et 88 3 2A (SCCR) 200A
=0 © o 17JtX D2 ¢t & I =.ENISO 13849-1, PLd, Cat.3 &
== =< ENISO 10218-1 &%
M= 2 =20ls,PC/ASAECIAE
= ec ye O-50°C.35_°CO|Q9|$E 2ClHANE 2R 2
840l Mot2 &= JASLIC.
HEE UAHE 100-240 VAC, 47-440 Hz
TPAHOIZS:EIX HIZEQHEE 8t A 4.5m/1772! X|
H & (PVC) 6 m/236 in x 13.4 mm
2R IS 2R Y-HES BA (SH) H&E(PVC)12m/472.4inx 13.4 mm
Hiflex(PUR) 6 m/236in x 12.1 mm
Hiflex(PUR) 12 m/472.4inx 12.1 mm
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Description
2 g
METEH ot A Z X A2t HELEE = US
LICt.
MEL E2 ZF= MESHY, dEe Mets &g& =0t =
TSI sE 2 EELT
ZTOEOQHOIA), ZQE (2H)Y ZUE2UELR)M NS = i & dlol
BHe &KX Hel & EX A2l R & LICH
* JtEI2El 0
* JHHIZZ2I1
* JiEldel 2
X EQHAE=3HESO0 XNHUH ot =&Q =8 0l=s= MEGHH =&
SIASLICH ZCNE 1N ZUE2HAENM ZEE2 S XS0l AN CHoll &
HOl =X YAEE AN 0sHL, E2R0 ot Olscte St BRI 2E2EUS
LICt.
SE2ENIGANHEE AXNZEH =S AX MK 2 Hel S UL,
HOIZE CoGz= E S XUl A—SLICH

=& 0 (ol &)

3kg2! 33%0il CH

stopping distance

—8— 100% extension
—8— 66% extension

~ 0.06 —@— 33% extension
st & Xl Hel(l
E- E
‘I ) 0 0.04
2
o
1]
00.02
0.00
33 66 100
Speed [%]
3kg<l 66%01l C L
_ g: o il CH stopping distance
C&I- o xl jﬁ a' (Dl —8— 100% extension
E{ 0.08 -~ 66% extension
) —8— 33% extension
_0.06
E
(V]
£ 0.04
o
[a)
0.02
0.00
33 66 100
Speed [%]
UR3e 23 User Manual
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3kg2l Z O H Ol S

E — 0_” EH st 0.10 stopping distance
- = < : -~ 100% exten.sicn

Il 31 al (Dl E_I ) —8— 66% extension

0.08 | —®— 33% extension

0.02

Distance [m]
o o
o o
) o

0.00

w

3

o
o
=
o
o

Speed [%]

& 0 (bl 0l &)

stopping time
=@~ 100% extension

—8— 66% extension
0.08 1 —e~ 33% extension

3kg®l 33%0il CH 8 & K| Al 2H(E)

OF
™
0.04 =
up
]|

Time [s]
o
o
I
2

0.02

A/S.

3

o
o

100
Speed [%]

3kg2l 66%0il CH

ro
0
=
>
e
gl

Time [s]
o o o
2 8 8
Copyright © 2009-2024 by Universal Robots

stopping time
—&— 100% extension
0.10 —8— 66% extension
=&~ 33% extension

w

3

o
o
.
o
IS}

Speed [%]

3kg2l =l CH ml Of

stopping time

ZEH et & 0.12 1 —e~ 100% extension
= -8~ 66% extension
Xl }\| al- (—DF—) —&— 33% extension

Time [s]
o o o o
o o o =
= o © o

w

3

o
-
=
1<)
o

Speed [%]
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2 =22

ZOE 1(&H)

3kg2l 33%0il CH 0.10

st & X A2l (0l 0.08
) %0.06
£0.04

&
0.02
0.00

3kg2l 66%01 CH

st = Xl 712l (0l

E1) 0.125
0.100

0.075

o
o
a
o

visiarice [Imnj]

0.025

0.000

3kg2l = O Hl Ol
e e &
Xl Hel (0l &) 0.15

Distance [m]
o
R
o

o
o
a

0.00

stopping distance

—8— 100% extension
—8— 66% extension
—&— 33% extension

;::::1:::::

33 100

66
Speed [%]

stopping distance

—8— 100% extension
=8~ 66% extension
—&— 33% extension

33 100

66
Speed [%]

stopping distance

—8— 100% extension
—8— 66% extension
=&~ 33% extension

%

66 100
Speed [%]

ZOE 1(20H)

3kg2l 33%0fl CH&H & X Al 2H(XE) 0.121 —e~ 66% extension

stopping time

—8— 100% extension

—&— 33% extension

0.04 ::::::: :

33

66
Speed [%]
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Description Freedrive allows the robot arm to be manually pulled into desired positions and/or
poses.
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8. Installation

8. Installation
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Nsafoty 1. For safety reasons the robot will not start if the selection below does not reflect the connected hardware
Robot Limits
Joint Limits | TeachPendant Standard 4

<unnamed>

Injection molding machine interface None v ‘
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Tool Position

Tool
Direction

/o
Hardware

Three
Position

Safe Home

Safety password Unlock
O Power off % Simulation 1]
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Select available hardware

Nsstety 1 For safety reasons the robot will not start if the selection below does not reflect the connected hardware
Robot Limits

Joint Limits TeachPendant Standard -

e Injection molding machine interface No

Standard
Tool Position

3PE Enabled

Tool
Direction
o
Hardware
Three
Position
Safe Home
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Freedrive allows the robot arm to be manually pulled into desired positions and/or
poses.

To use the 3PE
button to
freedrive the
robot arm

1. Rapidly light-press, release, light-press again and keep holding the 3PE button
in this position.
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[ Lock |

Tool (1 of 3)
Tool Flarge
+ Add Teal

1 Remember to define a tool

Tool Flange

Radus (max: 300rmm}

Copy TCP

Edit Posiion

Lock

Tool (2 of 3)
Tool Flarge
Tool 1

+ Add Toal

Tool 1

Radus (max: 300rmm})
0.8 mm

Copy TCP
[Custom

Edit Poskion

X 20.0/ mm
A 0.0|mm
Z | 4000 mm
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105. % T = 1 &

Description ZT2NH2 R0 RASollototeEXl 2HAF=FEH SSLUL.UHEZ2L
X 2 PolyScope A ZE QOS2 AIE6I0 =2 020l =& LI T
PolyScopefil Al = 282 /0| EZCIEE AIE6I0 0l Sot= LS 22 20l It
EMdMER S0 Met2B2ELEE = ASLULH

0lSE S ME0INH 22 AS AGt= AXZ 0S8 HLE EIX BIEHE 9 %9
DT2IC2l0lE HES S 2 AHUAN 22 YS HOIYH AXIZ EIRELICH
T2)US AHGIH 2R E2 EH ZAENAM /O SCEJ1H0 2
D, &i%ﬂﬂﬁmmm%bwﬂ’om%%¢@§¢ﬂﬂ.
Qo T2 ) 1. PolyScope® Gl MY 2 M MRS 6t T2 OMS MEHELIC.
= sdd 2. )20 A QOILQES 5t T2 ]2 E2/0 YOIZLQEZ =IEHL oF
ChZ2208 E2/0) Il 2 MovelE =IHE LICH. i
n
MSIOIZOES MeigtD A M YOIZQAES SELILCH ]
up
IECRSHHNMN OIS IANETESH 2R ZS 0| SELIC o
Freedive HES 2 22 Z2 sl AXz g 22 TS0 S %)
AC OIAL|E|. 2
5. 2R EOl HMXtclol ALHOKE =2H M 90l 221 E It Waypoint_1 &

I Al E LICY.
6. 275 H E [t 2t Waypoint_2E 4 &8 & L|Ct.

7. Waypoint_2E & &3t 1) Waypoint_ 1210l A S X 2 0ls SFHEHE
= 0ls &XME HBELILL
H

Copyright © 2009-2024 by Universal Robots

8. HY3AH MM BIA X HES 52 1 PolyScope Bt 20l Al Play HH E2
Ed X &2 Waypoint_11t Waypoint 2 At0I 2 0| S3H& Al 2.
EZOtEUCHOIH =& & YOI EQE AN ERE2 0= H
B 2R o2 )HS MEMSUCLC

2=

1. 220 s4dE 2Acz 22 A E=E2 Aoz
HotXl Ot Al 2.

2. /X2 URZRE AME0t= N0l 2O0tLL H2RNE EH=F
EWE A=Y E2ULICH LRolistSFDL MR AS
SEAMEXNEINFELL. ST FEINSZEJ2E 014
CZ =0IX MAL.ZRS EHSAIII X0 && 2
EIE oA AN 2.
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10.5.1. & H

1L

Description A S MEOHH 2SS A2 UGN 2R 4HE SULUHEE = US
Lch.zz23e YA BN YL SXoHD HAE g US
A X
L= - - g [I»
ABCDE N
Aol
sgaiold )
o) H
MIETZ23HZ 1. T ) FMNEI2OHZEE SSLITC
ZCotdd 2. SENAMN ot E2 Q8¢S 88 E LI
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Hae =SS0 EAE UG
s IZ )M HS= I 2 )W SELICH
c AXlHxslUE TR Nd A 3 A= EX0 SSLC. s
AXNE 0 ZZ 0N SN AMEE = ASLITH
g oElYo RED2NY s U LK HAE L0015, L 2YS
TANole =822 Ha 20 EAELULCLC
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Program
myProgram2
Statu:
Stopped
Control

0

O Normal

am__Installation  Move

Program
myProgram
Status
Running
Control

O Running

Variables

Name
avCycleTime
counter 1
counter_2
cycleTime
discardedParts
errorDetectedl
errorDetected?
lastError
maxCycleTime
pickupPosition
preparedPartsl
preparedParts2
produced|tems
subCountl
subCount2
totalParts

210,125

3

True

False
"Device jam"
7.234

p[0.14397, 0.43562, 0.58797, -0.00122, -3.1167, 0.0389]

30
43
12
4

13
75

O Show only favorite variables

Variables

Name
avCycleTime
counter_1

counter_2
cycleTime

discardedParts
errorDetected]
errorDetected?
lastError
maxCycleTime
preparedParts1
preparedParts2
produced|tems
subCount1
subCount2

totalParts

»

210.125

3
True
False
"Device jam"
7.234
30

43

12

4

13

75

O Show only favorite variables

-

Simulation .

» Description 3

Average time for producing one item (min) A

Measures time to produce the current item
(sec)

Total number discarded items

Machine 1 has an error

Machine 2 has an error

Type of latest encountered error

Maximum time for producing one Item (min)
Number of parts prepared by Machine 1
Number of parts prepared by Machine 2
Total number of produced items

Total number of prepared parts

Simulation .
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Ao MO S AR50 A =0 T2 )2S Mo 4 USLICH O Zol Lt =
HES AE6I0l T2 0SS ZY0| L =Xt HL LAl SRI6HD CHAl Al & E
4 A SLICH
YA =X Z2BS oGS
M N 1. MM S s YA SN Z2J8S
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1. INE sy T2 482 HX &
LI C}.
S SN EEEREEY P ey
Ct.
THA S B350 T2 WS CHAl Al R
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D222 YA S5t o
o A = 1, QA SN S SHEAXENA =
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105.2. 7 Xlz2 2% 0/ =

Description ZTZOds e 8l 22
S0 2 L0l A0oIEel
Kl A StCF.

AXNZ 2R OIS 3H0 22

D2 ECY R BN AOE

st Z22d =2 80l 2R

=

« X B 0l S° TCP, Tl
R R EE R

-
s X EBMAOCEZLAEE=IFE

[e]3
=]

EXSHAXZ 1. GIHOIA &2 &
Footer0il Al Play € =

0lS 320l
Ml A8t D|

3. 5t XIE O MatoHLIbIOlE X A 2%
22 0S 2R AS AR AXZ 0l S5t
GO EAIE OHLINIONS 22 =
T
ESZ o 2R0ILC
S Bo| 9|9 ofLinlola
StXl 3 o
+5 4SS 5YUSERSMEY
GEXBSOISE S U= 0S

= =S LIC.

21 Move Robot into Position &

+aaNONMA

I 2R8:2 0| S&LICH &
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1053. L2 1 B8 AL S

Description T2 )HEBE2ERE
A0l AsLITH
cEEl=eEZx B
S LICH.
HAZH A= D
c LEEXN=EZ2
UsLICH
gy e o

I

2 K

|J
-
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T

r
1>
I
x

o

w
e

=
R 1 X e
2llo|ZIE 2 v Zmamee
e 3 =<
pll=r ]
24
TR
e
Halt
e

A

£
Holz= 43

v
£

v
oz
]
U

o2

252 D2 YSAE B2, =C SR0IM =8 MBS sig =BV T2 E2|of LIEH
Clg

L= 2= Rt
a
t3 oo xspEz

O A3 3 AIYA 27t
B D210 ¥7Y0=R u=(loop)g
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2" Eg
o5 1 x e uu FEIE FEEET -
EE-LIISS 2 v 2z oz -
[ 3 ¢ & Movel D
4 ® Start
7ok 5 @A
. o o W \
7 ®c 1
el 8 @@ | Tz WA |
Halt g ®E
Z4
Eof
Ho|RE 4
S asa Qensez = Qzos sz 60
— 0 ZoIE Jlas 80
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ZD20¥ A 2R OIS AU LNNEIR0NUCL2, 2R I2 )W S5
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4 @ Start
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Description T2 ) ECotHU A= 0022 At Z2 & Ecl0l =0te 227
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Description T2 )HECYIREZZNHALCHNNMZREZIHS AEE = ASULC
IZ)HSHAEE N RSELULL
ER0 s LEFIHS ) U= R, EE8e TSN ZZ2 0] Al
AE=EWEGHAUMSFHEM ZZ2OHS AIHE = UASLILCH

ol tiet 8= MBS LILH

S8 XNEEH ZHA MM HES T2 I8 S Al &6t S8 S
B E [ESE AEO EAZN AS L

NES Oteh OIBI Xl O A XH o4
Ck.

R = ¢

o =2 = =7
CZCE— N T

ols

1 X @ 43 s Move| v
wlREE 2 v Ex 220 S0LEQIE 200 20| O OIS A HELICH
2] 4 Q*gﬂﬁgygl Ofel 2t = 214l HI0| SIS0 HEEID HekEl Ol FALE TEC)
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c 2R ETR20UER LCHAMND TRIBS AXE S USLICH S8
CEHA ZEIRS MBS S AR M NFRH A0 FXEL
Ct.

CE HEE CCH N Z2IYS UG SO BYE X %S BAI} L
O EZ2 0 EXE D 2B HAIX I EASLC

- NBDZO0M A NELE ARS AES 4 ASUCG AE2EE])
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1056. |2 E2 )& L E Al=Z
Description 2 g ) =2t 22 HEAN0ES U E=U MESELIC. L2
DIE D)L IS ALHo DR Iz )80 DHEE M
StedZ AISELO.UHE 2R T2 N 2N 2 = ASLIT
105.7. |2 22 )3 &0l =
Description S HES MEolH 2RO ZAE AWM ZAEBZ 0lSE &= UASLIT
R0 SHO=gA2 2R0| #@SPE 7—‘.*%* ol s2&LICH
& H
3 9t pove] SU0IFELIE 210 20| 01 OIS T AHEICh
A= 4 O #ojEels 1
5 =l zy Ofeh 22 2 At4| JIOIZIS0] HZE T HeHE 0| Halg BECcH
== 6 B g
we|etoly 7 mEy TCP 4% ZOIE 25
oo sy £ O [ TcP a2 . \ 60.0) s
SRS 10 ¢ m 2 =2 ROIE Jj2E
11 -t -c e
112 9z 2n p Bose 2= v ‘ 80.0] <2
13 -
14 . 5=
15 (2= var_2=2 * force() O =RRAE 2tz Atg
16 @ b If.
17 -
18 g A3gE
19 & AR,
21 ¢ E CJAEH
22 ® StartPos_1 .
'.bcx!.m::::
D20 EN OIS FIOtotHHLEXZW 0ls &0| LIEFE LICEH.
Ols 98290 EE S 222 282 MAHELICH
TN OolsYEs FIOICHH RO ZEI Ats22 FItE LG
AIOIZZOITE N CHAll XHAIGI LOIE X AL,
Ol=2 MEGSIH AOIEZE MOIS 2R L 0lsH st ST L SEE LEF
g =5 JASLLCH
X248 0l=sHH= AE0tH Ols&LICHOtei2 0ls EE FA s &X
8H§.AI9
MoveJ MoveJ BE 2 20 ZHEQI ZLOE AWM ZEBZ2 0ls= MdaLlCt.
Ols2 A BAOIS HA0 OtLl e, ZOTEQ A& fIX A ZAES Sz /XM
A > USLICH
User Manual 146 UR3e

OF
™

i
uy
]|

A/S.

Copyright © 2009-2024 by Universal Robots


commandtab_waypoint1_en.htm

Copyright © 2009-2024 by Universal Robots

UNIVERSAL ROBOTS

Moved & & == J} 1. 2R T2 A, 0S2 Foiotde |IXIE A LI
2. )20 AN 0SS ot 0ls tEdENZ2EZNHEHN AOIEANEES
FIELICH
3. Ol EE AdEEHLICH
CEU2 %0 A MovedJES & & EHLICH
HI £ AHE Movel= 22 & X0 E Z2t0 M HAME 0SS SLICH ZAEE SA S&
SZUHUZSEMOHEC. 0 0SS EASEQ 2 H2E Z2U2 W=sLICH Ol
OlsgAsSs 2l ANEE A8 HIHE= A= ESE L EISER
N, 22t mmis 2 mmis?2 NI B & D, E8 5tL2 EXE ZEsHT}
MovelL MoveLE 2 S ZOIE AQ IO EBHAMENO OlSS MAELICH
MovelL & & =} 1. 2R ZZ2 A, 0S2 FJiotdde /X E A LI
2. JI20MOlSS OIS -EA SN2 T2 NS A0 ZQEE
Z=IFstLl L.
Ols =& &= &Lt
CELUS2 220 M MoveLS & & & LILCH.
HI £ ALE MovelL2 ROl ZOIE ALO| 0l E Al ZOE(TCP)E 8 0|S8Hl}. F,2 RO E
= 2FRENNMAZZ2 KA ol O E&SSHS £#HELICH 0l RPEHE
SEN ol &&= A= ZL HMHHS= 22 mmis 2 mm/s20l X & & 256t
EE2FRSE YL EIROIET0I0, 8 S LIC
MoveP MoveP H & 2 AOIZQE AMOIWA LAESHEZTZ 0SS MAEHLICH.
UHSHECTE BEHGI)| Aol A0 ZAE 2 ES0 EHSUJASULLC (B X =
&h)
MoveP & & = L ERITZ2OYEUAM,0sS2 Fololddes FIXE dEHELICH
ot 2. JI20 M O0lSS ol olsS e SN2 T2 020 A0ELAES
Z=IL&HLI L.
3. OlskEEs dEHE LI
CECU2 050l A MovePS & &8 8HLICH
Hl £ AL&t MoveP= 2 & S8 2 MEBot 2t sz s 2 g8z 0lsotl, &=
T=2HA 22 EZANAEH QASE0IC.SHEBZ A)=JI282
SLR2ESHXNE Y 2L UALICH A0 HEX2 HZ2IH dAYol Kl= BtH
U0 ESELEH2)IH BECHAEULL. 22 20l dHSH 2 ol EQ!
EENC=eSUHZRHAEE HA=I/OHIYOIL LI 2HAS DIEP%—’#—‘B&&
LICL.OIEAN S 2R Zo SAUS HFEHU 220 = = ASLUICLCH
MoveCircle MoveCircle 382 B2 U= JE 0ls=S MLt
MoveP & & = S ol A B CircleMoveE =g 4= U S LI L.
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CEU2 U0 A MovePE & & &HLICH

28 0SS FIEFSULL

A 2EE A LICH

SMAXN E= AMHEHUHAM ES 0SS Al AL, @S0 X & & ViaPoint
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1058 Jl= =218 = R0 E

Description AOIZQEEZSE ZZ )Y I Ay XN 22 S ofLt0I0, 8 &0l of Lt &
Olsg /AXNE 2 S0 LASLICH

AOIEZUE FIb OIZUE=0ISS SEotE2, A HM A0 ZAEN ol Ol sSS =Ital OF

= =
1
c
[w

2 o2 1. 22 T2 030 AM,00SS =JloldE /NS A
FAO0IEAE =I} 2. JI20AOISS g&LC.
OIS e T2 020 YOIZEQIEI} =t L|C}

Universal Robots Graphical Programming Environment

Q E memed> [ B

S New.
1o Log _

Move

1 ¥ Robot program Move
D TEEinE 2 @ o Move Specify how the robot will move between waypoints.
Direction 3 (°] Waypoint_1
The values below apply to all child waypoints and depend on the selected movernent
Wait type
Set Set TCP Joint Speed
Popup |Use active TCP - ‘ ‘ 60.0(°/s
Halt
Feature Joint Acceleration
Comment
g s |Eiase V| ‘ 80.0| °/s?
Folder

Set Payload

> Advanced O Use joint angles
> Templates

VS XBREZ

O Normal
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0lS E& 90|
ZOIE 0 Y0l E
OIE O =}

1. X T2 NHHAN NS EEET=H0EZAE S5 dEHELICH
2. Jl=20lA AOIEAES BELITH
Ol =50 =OotRQ A0 ZAEDL FOLELICH Ol A0 ZEEE= 0SS &

ol A QL L},

Variables

Add Until

: 1 ¥ Robot Program Waypoint
Waypoint 2 ¢ +b Move/
Direction 3 © Waypoint_1 Waypoint_3
4 @ Waypoint_2
Wait 5 @ Waypoint 3
Set ?
H
Popup
| Edit pose |
Halt
Comment
; ; Move here
Folder
Set Payload
) P — @ Stop at this point @ Use shared parameters
Blend with radius oint Speed 60
) Templates O OJ F
0 Joint Acceleration 80
O Time 2.0

Simulation .

i)
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e
Im
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M
IH

SISB0UA L A0IZECIE OFH Ol

IS TCP 2Ol EIE & 2H E
He 8 a8 S0 HEL

te TCPJF 20t= TCP R X0l &

10.59. H0l=2& &€&

Description HOIZE &4 HES MESH 2R HOIZEE #4HdE = ASLICH HOIZ
CeE2RESHANN RHRHE 2E LS &t FHLLIGCH
ANZ2dHO0t ol E2:
s ZERO 2R EXNE ECIHGA LXEEHOZE RFHE ZFHol=E=R
SHEHN FHAE HOZ2E RFHeEzEd 2R 0s2 2HELIC.
HOIZEE SH2H 430t 2 sH 4s0 BEHD 2R EFXNE
S Xg = ASLIC.
e J2IHE AIES0IH, ZHAHEYO0IAZTZIHUHM AIESE HOIZEE &3
ot &R
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Hol2E &3
Holz2E &3 1. X ZZ2 A, 83898 Footde /X L= EE 88 &L
Y AR Ct.
J=20MHOZE HAES B ULIC
3. HOIZEE d& OtcHo EEL2S AMEELICH
a. 0I0l FEE HOIZE S otHE A EHEGLICH
b. T=EEUR20AM HLAE HOIZES d8otD 28 L CoGEE
Ol @8otd ME22 HOIZEE & ELILCH
2lojzels ; ’v( 'ﬂiiﬁﬂ HO2E 2¥
[ 3 = H0|2E 43: Payload 0.05s 2 o|2C 4%
(s -/ Payload v
213 Holz=
ol EE 0.000
Halt Az
o g .
Io|== 23
> 13 1 STOIZS IS U 2S WA AR
) ﬂ%il Mzt
:‘\Izﬁ‘ﬁéo\ YT A AIZFS 2L —.
° 0 o sgaiold ()
= N2 EEHES MESH LEYUS ELHOZEZ &3 = ASLIT
AME E SR OEZNH FLSHIZ H Y HOZES HO0IEoHO0F &LICH
Gl: HIOIZ & LOHSdOolAZZ2 0 dXI0HAIIZ2 HOZESE MAELICH O US 2
3 MEHS WHO=zEALES ZFO&tUIC JelHot €8 =0,0t X2 0ls2 Al
A5 M0l HOIZEE U0l Eg LI
CSHESHNE =N HOZE &332 AASELILCH
HOlZE & & NEE HOIZEON Holl 2R 01 £ &ot= 0O Zcle= A2t LICH 3t S o EHoll A
Al 2¢ NMZ2OE HOZE 24 Mt A4S 883 = AS UL
HOIZE Mt AdE =T HAZ FIHE = As UL
0ECI 2 ME AI2S SF6H HOIZE)} HAL [f 2R0| XS H I s & 4
SSUL. ZEOMEY=setZZ2OdHE HASELULD
HOIZE MdE A2t AMEO HEEHE=EER=E
fAHA2Sds A=A dS OciHEAMESE LT

UR3e 151 User Manual



R
UNIVERSAL ROBOTS

10.5.10. HI Ol = &=
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Payload Ol SEHS ANE0IH 220 SHIE HOIZEA RFHESH(CoGS EFE = US
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10.5.12. 1/0 & At E

Description

e

OB tHS ASoIH AESE HA 20 HOI2 /0K S E Z2LHEGHD &3
ef LI Ct.

OlStHS T2 NH AMH S BRE L0 /02 8 M AEHE HEAISHCH &
H S0 HE MY ULH ZZ2 ) 0| = A& LICH At program stop, all output
O-I

signals retain their states. 3 X 0| 10HzZ S HOIEZ 22 R WE &M S= MO
b

L HANHXNES =UAsUT

HAIAOAZS UOS £X10 OHA /O A MMM Hojsl S otX A8
NEe 2 YASUCHEZ:V0). NFE AT 70 A E /0= I = &

Ol OIZ CHAIOI OH& JIS 0122 200 ELICH

O AHS QM NNE AT A0S SRS NHU 2 4+ 00, LED2C 2

HAIE U C.

n
n
n
n

<unnamed>*
default*

ClAg o

=2 s-Guard Reset 4 oOda 0 4 oJ 4
> ol ‘
s-Guard Reset 5 1005 1 5 Prog-Running [ | (] 5
2 6 20 [s Start-Prog 6 20 0s
3 7 3007 Stop-Prog 7 3007
OHET 93] £ O A4 £ HAE 23
analog_in[0] S0V 0 1 o1
ov 1ov
S
analog_in[1] 000V ek w 000 mA
oV 1ov
ofjg=2 24 £ ofgE U
17 analog_in[2] ooV Zor
analog_out[0] . S w ov Tov
4,00 mA
analog_in[31 v e
analog_out[1 HA - -
g_out1] . f ov 1ov

4.00 mA
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Description
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10.5.15.0l = 8 At S

Descripti

22

on

<unnamed>*
default*

> T ¥
TCP 9Ja] = = 9al

53 24 TCP
o v | Tcp x| -143.48mm Rx|  0.002|rad

v| -514.01mm RY[ -3.160]rad

z| -184.58mm Rz| -0.047|rad

221E 2913

4 Base £21E -91.33 °
[ ] [ N ]

TCP 44|

Shoulder £2IE -106.43 °

r \ x \
J,L’ Elbow Z91E -113.59 °
\ 5 \

‘ [=]

Wristl £IE -51.70 *
[ i ]

Wrist2 Z21E 91.04 °
[ N ]

Wrist3 XOIE -1.42 °
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Ols 8OlAE Z2EC0IEHE=2RE BItHl 2ol siEEH=s 3L 0HS2IAHA0TE 0 A A
clEct0lE A8 Eoli OF & LICH.

o 2 oy
e

Q@ EEdS NMUZE 2ot 2 Ze|Ed0EHES A
XN EFesz2dsHY0 EdE = AsUL

c Z2E0IEE NS EM HoIZE 28 R 22 0
Y Hd4Z= MU= X ZoHoF &Lt

s DZIE0IENAMNE SU SR, ZE AT NE 2 X S0
A xeE xR0l [0 OoF ELICH

==
X S NUZ L6t EHHOZTE 2FZ ol 2l
CeAoESH 2R S0 E0HE A0 =012 = JAsUT
c EX E£F0 SHEXN AU 2R 02 E 2 &,
HOIZEEZE X HOZERASY 2EA) . T2 )&t
SHEX IES M&Eotd 2 =8 U L
cZOgN e e nEs ot 2EU

10.5.16. £ & EH &Y )|

Description

<unnamed>*
default*

(517 e [rad] -
e X 0.002] rad i ;
RY -3.160| rad + || =
RZ -0.047|rad j ?
ZQIE 93]
Base Zol= 9133 [+][—]
E Shoulder Z9IE -106.43|° z z
Elbow Z9IE 11359 [+][—]
Wrist1 20l 5170 [+ |[—]
0 8 Wrist2 R01E 91.04/° T =]
= 2 Wrist3 29I -1.42 j i
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UNIVERSAL ROBOTS

22

s

Xl

Jo
e

o
rim

=

ZIXaA

DOININE SN 22 Z XS 2HEUC. QU HHY NV 22 |
NI 2R L ST AXNS BHEL.S2II 00122 =24 M HT/E L5601 U
£o12%S YO BOIA REHIE & UASLIT

SRTCP XNEE SHEAXNIGAHE L= ECIH S0 It)
E2 NAIE UM 3AME 22 28, WEFH ZH Hets 3D2 H & ot
H=20sLC. &8 Sde2 '—EM”I’J?:.*S/%“OE A2t stotH, &2 3t &
sdel=Rds 28t 0= 2R TCP X E IIX*‘D*—"*—‘RA'E =dele

LIEtHCH Ecl AN Sdlg 2 et H sMo2 HAIED

Jle A2 ataditA=0,0ls o 2= Metol 2data ?f XY LU L
dANMe2FEL 2R EAEM HAME UHEtH=s HEHA SH EANEC. 22
S UHF=E E MAMEE)NISEHE g LIEtH T & 22 TCPIL O 0l &f
stH Ol 280X E2H D HES Ol At E LICH Ui &f TCPIF B A etH E 2 Etat
AU 20l e 288t Z,8tH 2 Al2etor &2t o2 gHE LIC.

Mdeist )]s o &4 TCP
A& LIC.RX,RY,RZ & &
RX,RY X RZ & Xt 212 E

Q.
* S|™ YH [rad] Mﬂ & YHZ FHELIC 59 20l= 4t 2
S| Mot= 200, 8 M0l M INES MAMSH. )23
LI Ct.
s JMHYH[12R=E M YEHENZTHANH,HIIA BHS 20l &
He2 3l dE 2 &0l LY.
* RPY [rad] Roll, pitch and yaw (RPY) angles, where the angles are in radians.
RPY S M #HE (X, Y, 23| &) 2
Rroy(y, B, a) = Rz(a) - RY(B) - RX(y)
* RPY [ ]Roll, pitch and yaw (RPY) angles, where angles are in degrees.
S U HMHESTE =UASLULG. LAY LEZN JYy=+E=-HESE =
A Mt IUS HOLALL Y =S JASLCG.E=HES ZHN =Y &S
AE SOHETAANZ = ASsLIT

M 2K N NHILC. 2 FUE TNES FOE 210 9Dt -
360°- +360°Y & USLICH OS] 20 ZAE INHS 2HS 2 &L

- US ETSAN FUE IS F2HA L.

C AT QEEO+ T -HES S H AN 2HS HEHU WL

- HES LN S AS T sAHUEL » USLT
OIS 5121 (BX)0IMH Ol 31012 B350 8ol HES =2/ 0|S SIPOR S
OLZLICLZX 20l NFE HACZ OISELICHLOIXNACE XFS 20l S X
HOl Z20/S &4 MovelS AFS 510l 2% 20l S E 9K 2 0l St AL, =0l
ESXIOIXSAOR NHE Z2 0l & A MoveJS AIE & LICH
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10.5.17.1/0 @1 & Il O] & Al OF

Description

I/0 21 & Il 0] &

Mo

10.6. UR Connect

MOQEHOIA HEES ALE0HEH AE X MO 2 URcap MO 2H0Hl &

Ct.

TCP

Hojzc
or2d
/0 83

AJ2CEolE

op= 97 -

£ /O QIE{HO0|AS H0{5he S HHFLICE URCap?} QE{HOIAE H OIS ALZAL HO| SHE A

Ao 2t

QOotgza o
analog_in[2]

analog_in[3]

@ =4 2EEoA

Sl QlEmo] A

£ S QEHo|AE 95 Hi4d 2l0] N0 B4 THssiA &

[ S
Th2lE|
2| B|E

RX R& 24t

of et Aol ot

-

dR, 24VE £ Y 2YsiH A2 YUt ayE

Sinldng (NPN)

Sinldng (NPN)

115200 -
%8 -
it -
15
3.5

1. &x18s s

T

[0HOlA AHETE

o Nl A &t C. URCap
S0l OH8h Al A DI K
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FREOIAN 2 II0E

[
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HEFI0OAEBHEOAE MO
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Description URCap UR Connectil = 5.19 PolyScope 5 A Z E QI HII AFE X & _ASU
Cth.
SHIE XSS B&E6I)| 2ol EXoiot6le & JHA Ot 24 24 @A)
USLICH

AMstHE2 URCapEH A E & L0HA A
UR Connect & X| 2 AIE A JH0I &
MBS0 e XtAst s e L8 s & A otd Al 2: https://www.universal-
robots.com/optimization-services/ur-connect/

z

UR Connect & X URConnectE A XIotiH U2 SHHE HEHAL.
1. X 8492 0l s 8L C}.
2. 3tH 2 F 0 A= URCaps & =
3. EAXNE=HEs2HE 4L EXIE AMEELIL
4

. SHHO SO [Het = &Ll C.

ol

B} _ o O

UR Connect #d MyURZ O/ 0IH E & &35ted 2 UR Connect URCap= myURDF HI Of & 6 OF & LI Ct. iy
st AHAIEH L& 2 UR Connecte] MyUR 2 M E & X0t Al 2. o
l

uy

UR Connect S % 20l N URCapsE %2 + AL LICH o
URCap RICIOIS 4 mxgozoaszur. P
o

2. st 2= 0 Q= URCaps S S ELITH S

3. QEZ 5t D NI 'UHIOIE #O'HES S ELICH 3

(]

4. OIH HOHOIESUH2E2C, 54 E= XHE & ASLIL £

a. NGt HL HAGHH M2 HE0l AS T ACIO0IEI ME 1 )

HE L N

N

5. AOI0IE SHE WGELICH g

6. 2 CI0lEJl &2 5 B PolyScope= ChAl Al = &HLIC}. o

5

s

oy 8

O

UR Connectdt & XI &0 AKX LHUE HOHOES &= ASLILCH

Ol HIAEE AMHotD DRe 2EHXEZ HRY A L.
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on Complete Active Release Operational
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| @ START

? Warning! Stand clear of the robot when starting it!

1 Active Payload & used to temporarily ovenwrite the Instaliation Payload,

Active Payload Installation Payload r
0.00 kg

—
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DoEct0lEE 2N 8L &It o/ B2 33U

BACKDRIVE

1 Active Payload is used to temporarily ovemwrite the installation Payload.

Power ON the robot first
Active Payload Installation Payload

0.00 kg
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17. 801 2 oI 5(/ 2 EN) UNIVERSAL ROBOTS

17. 601 2 01 5(2 2 EN)

—_ - =<

EU Declaration of Incorporation (DOI) (in accordance with 2006/42/EC Annex Il B) original EN

Universal Robots A/S

Manufacturer Energivej 51,
DK-5260 Odense S Denmark
Person in the Community David Brandt
Authorized to Compile the Technology Officer, R&D
Technical File Universal Robots A/S, Energivej 25, DK-5260 Odense S

Description and Identification of the Partially-Completed Machine(s)

Industrial robot multi-purpose multi-axis manipulator with control box &
with or without teach pendant Function is determined by the completed
machine (robot application or cell with end-effector, intended use and
application program).

UR3e, UR5e, UR10e, UR16e (e-Series): Below cited certifications and
this declaration include:

Product and Function:

oF

Model: * Effective October 2020: Teach Pendants with 3-Position Enabling (3PE TP) & i
' standard Teach Pendants (TP). ﬁ“fJ

* Effective May 2021: UR10e specification improvement to 12.5kg maximum o

payload. (D;

Note: This Declaration of Incorporation is NOT applicable when the UR OEM Controller is used. <

Starting 20235000000 and higher
Serial Number: year g_geries 3=UR3e, 5=UR5e, 3=UR3e, 0=UR10e (10kg), 2=UR10e(12.5),

6=UR16e sequential numbering, restarting at 0 each year

Universal Robots e-Series (UR3e, UR5e, UR10e and UR16¢€) shall only
be put into service upon being integrated into a final complete machine
(robot application or cell), which conforms with the provisions of the
Machinery Directive and other applicable Directives.

Incorporation:

It is declared that the above products fulfil, for what is supplied, the following directives as detailed below: When this incomplete
machine is integrated and becomes a complete machine, the integrator is responsible for determining that completed machine
fulfils all applicable Directives and providing the Declaration of Conformity.

Copyright © 2009-2024 by Universal Robots

The following essential requirements have been fulfilled:

I. Machinery Directive 1.1.2,1.1.3,1.1.5,1.2.1,1.2.4.3,1.25,1.2.6,1.3.2, 1.3.4,1.3.8.1,1.3.9, 1.5.1, 1.5.2,
2006/42/EC 1.5.5,1.5.6,1.5.10,1.6.3,1.7.2,1.7.4,4.1.2.3,4.1.3 Annex VI.

It is declared that the relevant technical documentation has been
Il. Low-voltage Directive compiled in accordance with Part B of Annex VII of the Machinery
2014/35/EU Directive.

I1l. EMC Directive 2014/30/EU Reference the LVD and the harmonized standards used below.
Reference the EMC Directive and the harmonized standards used below.

Reference to the harmonized standards used, as referred to in Article 7(2) of the MD & LV Directives and
Article 6 of the EMC Directive:

() ENISO 10218-1:2011 TUV Nord () (I1) EN 60204-1:2018 as
- ) (I1) EN 60664-1:2007 (Ill) EN 61000-3-3:
Certificate # 44 708 14097607 (I) EN ISO applicable (II) EN
) 2013 (lll) EN 61000-6-1:2019 UR3e &
13732-1:2008 as applicable (I) EN ISO 60529:1991+A1:2000+A2:2013 (1)
. o UR5e ONLY (Ill) EN 61000-6-2:2019 (111)
13849-1:2015 TUV Nord Certificate #44 207 | EN 60947-5-5:1997+A1:2005
EN 61000-6-3:2007+A1: 2011 UR3e &
14097610 (1) EN ISO 13849-2:2012 (1) EN +A11:2013+A2:2017 (1) EN 60947-5-
UR5e ONLY (Ill) EN 61000-6-4:2019
1ISO 13850:2015 8:2020 (l1l) EN 61000-3-2:2019

User Manual 208 UR3e
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UNIVERSAL ROBOTS 17. 844

2L oIS (& 2 EN)
Reference to other technical standards and technical specifications used:
(1) ISO 9409-1:2004 [Type 50-4-M6] (1) (1) EN 60320-1:2021 (Ill) EN 60068- | (Il) EN 61784-3:2010 [SIL2] (II) EN
ISO/TS 15066:2016 as applicable (I1l) EN 2-27:2008 (lll) EN 60068-2- 61326-3-1: 2017 [Industrial locations SIL
60068-2-1: 2007 (IIl) EN 60068-2-2:2007 64:2008+A1:2019 2]

The manufacturer, or his authorised representative, shall transmit relevant information about the partly
completed machinery in response to a reasoned request by the national authorities. Approval of full quality
assurance system (ISO 9001), by the notified body Bureau Veritas, certificate #DK015892.

/
/

A/
Odense Denmark, 10 January 2024 WHTTIR /7 Z IR o
Roberta Nelson Shea, Global Technical Compliance Officer
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TOV Rheinland

Certificate no.

Certificate

T 72404326 0001

License Holder:

Manufacturing Plant:

Universal Robots A/S Universal Robots A/S

Energivej 25
526@ Odense S
Denmark

Energivej 25
5260 Odense S
Denmark

Report Number:

Certification acc. to:

31875333 @v4 Client Reference: Roberta Nelson Shea

EN ISO 10218-1:2011
EN ISO 13849-1:2015

Product Information

Certified Product:

Model Designation:

Technical Data:

Industrial Robot

UR3, URS, UR1@, UR3e, URSe,
UR1Be, UR16e, UR20, UR30

Rated Veoltage: AC 1lee-208V, 58/60Hz or
AC 2@8-240V, 58/60Hz
Rated Current: 15A or 8A

Protection Class: I

Remarks: Solely assessed per standards listed above.
The robot is only a component in a final robot application,
collaborative or non-collaborative. The final
application/installationmust comply with EN ISO 18218-2
accordingly.
Replaces Certificate T72190266.
Appendix: 1, 1-68
- 2024-02-27
EN IS0 10218-1 Date of issue: Wrien/oay)
EN IS0 13849-1
www tuv.com
1D 0007000000

TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01719
Tel +1 (378) 266 9500, Fax +1 (978) 266-9992

www.tuv.com

A TUVRheinland®

Page 1
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TUV Rheinland North Page 1
Americe Certificate
Certificate no.
} CA 72405127 0001 }
License Holder: Manufacturing Plant:
Universal Robots A/S Universal Robots A/S
Energivej 25 Energivej 25
5268 Odense S 5260 Odense S
Denmark Denmark
Report Number: 31875333 006 Client Reference: Roberta Nelson Shea
Certification acc. to: CAN/CSA-2434-14 + GI1 (R2019)
Product Information
Certified Product: Industrial Robot
Model Designation: UR3e, URS5e, UR1l@e, UR1l6e, UR28, UR3@
TUV Rheinland of North America, Inc.
400 Beaver Brook Rd, Boxborough, MA 01719
Tel+1 (578) 266 9500, Fax +1 (578) 266-9932
WWwW.tuv.com A TUVRheinland
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Management Methods for Controlling Pollution

by Electronic Information Products
Product Declaration Table For Toxic or Hazardous Substances
FTREMEFERRER

RIARHREYE

Product/Part
Name

Toxic and Hazardous Substances and Elements

AFSAEVEATE

M| gy | SRSEE
Hexavalent : Polybrominated
Polybrominated

X ]

Mercury | Cadmium

it}
Lead (Pb)

(Hg) (cd) Ch('cc’rTé‘)‘m biphenyls (PBB) d'ph?:g;;hers
UR Robots
NBA - EARS
UR3/UR5/UR10/

UR3e/URSe/ X 0] X 0 X X

UR10e UR16e/
UR20/ UR30

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: RINZAHAEWREZE GBI R P A= EI97ES)/T 11363-2006 N EHIREERIUT -
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: RRZBFBEEWREVEZEHHE IR PR Z BB HS)/T 11363-2006 1 EHIREEXK -
(AW EITERER - RIESEFRE RN _ERPHT X BB AR REBITEH — SR - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
THIMERREREAMENNARFESD IR TEARSMN LI W ERNE:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
BT IXEER, B, B IR, B, 4048, MoRAT, B0
Refer to product manual for detailed conditions of use.
A RE BRI R

Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.

Universal Robots &% i [B] e B8 PR K1 AP B H9EE TS5 2.7 M, {B Universal Robots RAFEMIFTEH NS

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 fram
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 www.universal-robots.com/about-uni |-robats/social ibility and
www.teradyne.com/company/corporate-social-responsibility, as the same may be amended by Teradyne or Universal Robots.
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A2 HHE0l MO SHA

IN=ES = =
EEE Universal Robots A/g T EE BRI E o0 o 110079
Tk e _mmmmmmwm“mg% ..................
Aol |(MEASSH 016E110079 | HEA KMwV%mm%m
N .
HA] Energivej 25 5260 Odense S Denmark
H%ﬂﬂﬂ%ﬂﬂa ;l-ﬂi '7|:r“?:1 AI“HE—E%
(ML LT 1
&4 Al o=y T
Agordstelds 18-AB2EQ-01604 -
M =X e i
J Universal Robots A/S
S By 1 .

Energivej 25, 5260 Qdense S, Denmark

d
xigordidtel M EY M B et

20184 11¥ 06Y
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B A B ABE MEX Y e [CDOBIO
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EFAE-5467-CA8B-0E3C

71ERR

5} 5 g

45 EE 47
Trade Namme or Registrant
7N A AR AEEA)

Equipment Name

Basic Model Number

Series Model Number

TEEANAASE A5 25
Registration of Broadcasting and Communication Equipments

‘ Universal Robots A/S

UR e-Series robot

UR3e

=2w5

O =1

59199

e}

Others

Waves Act.

Registration No.

Z-ﬂil}-/;ﬁ]i(i%):—{ﬁ}- Universal Robots A/S / Q9=
Manufacturer/Country of Origin
Date of Registration

A NAAE (AT ) Alssxo)2 A3Fel wel 525905 FH I
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio

R-R-URK-UR3e

2018-10-23

2018 (Yea < (Month) 23% (Day)

S AT LY
Director General of National Radio Research Agency

=A " AT H L EA

e W 550 2L +50F

% ARES REEAN AN
g
E

11kA] bl &

slejof ghct
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Climatic and mechanical assessment

A PART OF

Client

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Force Technology project no.
117-32120

Product identification

UR 3 robot arms

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

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

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

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
1EC 60068-2-2, Test Be; +50°C, 16 h

grms, 3x 1%2h
IEC 60068-2-27, Test Ea, Shock; 11 g, 11 ms, 3 x 18 shocks

The three robot arms UR3, URS5 and UR10 including their control boxes and Teach Pendants have been tested
according to the below listed standards. The test results are given in the Force Technology reports listed above. The
tests were carried out as specified and the test criteria for environmental tests were fulfilled in general terms with

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

Hgrsholm, 25 August 2017

Date Assessor

Az B

Andreas Wendelboe Hgjsgaard
M.Sc.Eng.

DELTA - a part of FORCE Technology - Veniighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.detta.dk
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