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1. 2 JH

200 M 2 2 Universal Robots e-Series Z 2= 2 0HoHl = A A 2 AFEHLICF.
Ol 22 0l 0isdEs Tz JHU6tD, JI|AMNSE AN CHE Il H 2
SHE JUASULL.H8E 20 s EEBY XUEZ 2HE LA LICH
S5t Z2 0 Y OIE H 0l A9l PolyScopeE AIE6E2 2, ot A E W
S0l 0lsdEE s AN 200U E = ASLILCH
Wrist 1 joint
Wrist 2 joint
Wrist 3 joint
0 Tool flange
/’
/
f/
B
ase //'
Base joint/ /‘;‘;
Shoulder joint /
Elbow joint
21 EF 29 XoE HojA L E ZHT.
602 ROIEQ 2H & HAMZ XL Universal Robots e-Series 8 & 22 &2
It ZE SH HAE D YUSIEE 4AHASLICH. S22 04 o H
H Ol A 2l PolyScopeE AIEot2 2, dH 22 X2 045t =2 0lSotd
HIIAMSEMESOHHUEIJHASHE =ASsLUL. DA 212 =2 22 &0l
EHOALEZHAN. =22 LA FTLAELAEEHHFTH E&HA Bt
AN EBEZAMNEE =ASLITC
HeEs SREFoOH FANIHISE LISt 22 20l 28 A0, 0E
otLl=C30 Z& AsLICH
s HEE BIAQIEIX HEHE
s ZAEEYUASOI2E B2
s EIXIHEHES OI2E B2
s HEE A A
s ERYBAHESEHAAZZ AHOZSOI= AL 88 FX)
s HE XG0 Hgst = HOE =M AHO=
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1. 20K
SR otd 3 Ol 222U IAHEZ:2US)2N 2R 2 HXNE 2l AE HIINER
SLICH O Ho otM™ X&ES 2F =40l 0F & LICH.
Ol EEMNE A Ol 889N EXNT E2 04T NES ZESLO. 483 S0 20|
= 2 SEE0Z REEUCLH
otER N Ex U= &
SR IJHE LK L HIH L.
PolyScope Ul 7 &
2o Tz JeHg.
Ol8ZAMeElII2Z2 0HY NS0 ol &2 20 UAS £0totLiet I2H el Il
HYE I WSS L2 SHAE A AL LICH
O XMt EE Xl & &l AFOl E (www.universal-robots.com/support)0fl = CHS 0l Z& T O YA SLICH.
EXx=s+Uc
= = s Ol &MY TEANHHA
- * PolyScope & H A
s 2MAHZE, XN B, 52 NEO| Y= AHIA EHA.
s IS MENE RS AIDHE 89 A
UR+ UR+ Al 0Ol E (www.universal-robots.com/plus)= UREZ 2 HE2|IH 0 &S AHE X H
QI /ISt EHEH MES HNSdte 224 ASALICHAS O H HAAM
S2HUIE A LAZTEUHNKN ELES LE A2 S RN EE = US
LICH2E ME2URZRUC SEHAEE NN S0, 2hs & X, 0t H
MO NS A MENIE L 2AHS IZNHAS BEHEUL.ESEMEZER
AT EQ N £ S (plus.universal-robots.com)2 S UR+ IIE | T2 1) &4 | H
M2ASID, URZRE /AS B AS X EFH HES E&HE = ASLILCH
myUR myUR2 2= 2= SEotL ZR0 et MHI A ANO0IA L LEHXRA EBES
=Rg > As 20X ZE YU O myur.universal-robots.com@ & 0l S 6t 12 It 6t
HEEZ20/2E 4+ UASLCAHONA= XS U2l BAHA XMl ahoo L
Universal Robots 11 2% A HI A S22 0l AZ ¢ 01 &FLICH
Oldet JIs A& 2X 2LIHE S #=otd M FILAIERN HES 2l
g =& JAS LI
UREH The UR Forums site (forum.universal-robots.com) allows robot enthusiasts of all skill

levels to connect to UR and each other, to ask questions, and to exchange information
etc UREEH2 UR+UH M BHESAUA2LH URF IS0 22 X0l XS HEZ2 2 H
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Universal Robots e-Series ZE 22 83 ES5E 26l & 222 HetEH2Z A
2ot HXE ZU2H, 0l= K& RoHS Xl & o 2011/65/EUS A 2| & [ E LI L.
Olfst 22 2,9I1E8, 2,328 VL, ECEES HHYE,ZEQEES U
HY WHZF HO10 E£& = C.
i 0t3 Al &0l M &0 & = Universal Robots e-Series Z 22| X HOI2 M2l &
7 2 Hl & 2 Universal Robots A/SJF DPA A A B0 A XIS & LICH 88 WEEE
Directive 2012/19/EUJt B E &l = =012 =& = BtE Al XAHal 2l =12l WEEE
SER0 SEoHOFSICH 0 RIS LN Z /2R 00T = SER
= £ https://www.ewrn.org/national-registers.
UR16e 74 AE YA


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

®
e
Ol

IR
UNIVERSAL ROBOTS

&0
o
0l

M3 oEs2 ANALEOICHGHAH =22 S NUMAH =22 MUIAE M S0t
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&Ml = otk LICh.
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ANEXLZo otd EH XM EA AZY HCE EF3E = UL
MEXNZFAHAES MESNHIZNHEEINSHZ ZFINH & 46
= A 5}

Mete =45
H Ol 2 S CoGe S Z 2 Xl 0l USLICH

ZOIE OHIOIA), ZQE 1(2H) YL X E2RE2)0 M2 = 2™ ool
BHe X Hel L B A2 S 58 LICH

- 3tElZ2l0
- Jte D2l
- Jteimel 2
KOEQHAES SIM=0/ NP0 HEH0 X0l AT 0| SO2 2 US
LICH.
KOE1L XQUE2HAE S0 2L 3 FZ0| X0 4510 B0l &=
ACE M OSHD, 2L0| 51 0| Sots SO HIS L3HSUC. Y-S
ZZE QKOO BRONARE X R2E S Hel LU

In]¥.| A
ZE0 (H." 0l _) @—e extension 100%

0.08! ®—® extension 66%
16kg 2l 33%0il CH "7 |e—e extension 33%
st & Xl Hel(ol 0.06}
H)

0.04}

0.02f

0.00}

speed 33% speed 66% speed‘ 100%

16kg2l 66%0i CH 0.12f —
= —@ extension %
c&" g xl jﬁ a| (Dl 0.10L| ®—® extension 66% |
E<| ) &—® extension 33%

0.08}

0.06}

0.04}

0.02f

0.00

speed 33% speed 66% speed‘ 100%
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9.8 Xl At EX el
ol = = .
16kg"| "I’I EH lt“ OI &—® extension 100%
e 0'” EH Bn_l' ch @8 extension 66%
—® extension 33%
X Hel(0lE) o.z0l on 33
0.05¢
0.00+
speed 33% speed 66% speed‘ 100%
%S| A .
&0 (H.” ol _) 0.10}| ®—e extension 100%
@@ extension 66%
16kgl 33%0f CH 3t = X Al 0,05/ LS~ extension 33%
(=)
0.06}
0.04}
0.02}
speed 33% speed 66% speed‘ 100%
o [¢) SIS ;
16k9"| 66%01l O &t & Xl Al 0.12} &—8 extension 100%|
2t (%) ' @@ extension 66%
o0.10! ®—@ extension 33%
0.08}
0.06}
0.04}
0.02} -
0.00L —_— - - - i J
speed 33% speed 66% speed 100%
o| = T ;
16kg_'| }’I IEH 'U:“ OI @&—® extension 100%
2t 0'“ EH St jc(;l 0.14| o—o extension 66%
Xl Al jl_(i) 0.121*® extension 33%
0.10+
0.08+
0.06}
0.04+
0.02F-
0,00 - —
speed 33% speed 66% speed 100%
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ZEA &—e extension 100%
(SHOULDER) 0.08|e—e extension 66%
—® extension 33%
16kg2l 33%0il CH 0.06--
s X X A 2l(0l
& ) 0.04+
0.00! /v L :
speed 33% speed 66% speed‘ 100%
o o, T
1_6kg_‘| 66%0il CH 0.12}|®® extension 100% |
st A X Hel (D| —® extension 66%
(= ) 0.10|®—e extension 33%
0.08+
0.06L- )
ok
0.04+ H
au}
0.02¢ 7
| Ul
0.00 o
speed 33% speed 66% speed 100% <

16kgg| ‘JEI EH E“ OI 0.10 —e éxtension 100% : ;
S0 et &3 || e—® extension 66% — - ]
Xl H2l(0I") 0.0gl o8 Sxtension 33% L7 ]

0.06

0.04¢

0.02¢
0.00t —

“L }
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speed 33% speed 66% speed‘ 100%

2 & 1 (SHOULDER) 0.12[[e—s extension 100%
e—e extension 66%

16kg2l 33%0il TH S H XI Al 0-10f[@=# extension 33%
?_*(ZE) 0.08} |

0.06}

0.04}

0.02}

0.00

speed 33% speed 66% speed‘ 100%
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16kg2l 66%0il Ci & Z I Al e
2H=E) @8 extension 66%

0.15}| ®—e extension 33%

0.10F -
7 / ) o
0.00¢t - — : : - 1
speed 33% speed 66% speed 100%
o| = T ‘
16kg—‘| —j‘c'l FH U:“ OI 0.20l|®® extension 100% [ =
e 0‘” EH ot g ' &—® extension 66% /: ®
X AIRH(E) oxsf 7’ ‘
0.10f
0.05} : p g e
0.00f - - e - -
speed 33% speed 66% speed 100%
o = !
J‘;I- é 2 (ELBOW) 0.040}| ®e payload 100%
@@ payload 66%
2= HOoIZ2E 0.035-| e—e payload 33%
CHst Ol &< 0.030}
o X Hel 0.025!
0.020F i
0.015} / 6]
0.010¢ . - . -
speed 33% speed 66% speed‘ 100%
0= | c
= Ui” | e—e payload 100%
st = ©H ¥ 9 0.12}| e~ payload 66% //_.
XKl Al 2} —® payload 33% :
< 00—
0.08} /
0.06f : - - e -
0.04} —T -
speed 33% speed 66% speed‘ 100%
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Manufacturer Universal Robots A/S
Energivej 25,
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)
Product and Function: 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).

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

* Effective October 2020: Teach Pendants with 3-Position Enabling
(3PE TP) & standard Teach Pendants (TP).

* Effective May 2021: UR10e specification improvement to 12.5kg
maximum payload.
Note: This Declaration of Incorporation is NOT applicable when the UR OEM Controller
is used.
Serial Number: Starting 20235000000 and higher
year o_geries 3=UR3e, 5=UR5e, 3=UR3e, 0=UR10e (10kg), 2=UR10e(12.5),
6=UR16e sequential numbering, restarting at 0 each year
Incorporation: Universal Robots e-Series (UR3e, UR5e, UR10e and UR16e) 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.
Itis 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.
I. Machinery Directive The following essential requirements have been fulfilled: 1.1.2, 1.1.3,
2006/42/EC 1.1.5,1.21,1.24.3,1.25,1.2.6,1.3.2,1.3.4,1.3.8.1,1.3.9,1.5.1,1.5.2,
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. Itis
declared that the relevant technical documentation has been compiled in
accordance with Part B of Annex VIl of the Machinery Directive.

Il. Low-voltage Directive Reference the LVD and the harmonized standards used below.
2014/35/EU Reference the EMC Directive and the harmonized standards used below.
[ll. EMC Directive 2014/30/EU

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:
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() ENISO 10218-1:2011 TUV (1) (I) EN 60204-1:2018 as (1) EN 60664-1:2007 (lll) EN 61000-3-
Nord Certificate # 44 708 applicable (Il) EN 3:2013 (IlI1) EN 61000-6-1:2019 UR3e
14097607 60529:1991+A1:2000+A2:2013 (I) & UR5e ONLY (lIl) EN 61000-6-2:2019
(I) ENISO 13732-1:2008 as  EN 60947-5-5:1997+A1:2005 (1) EN 61000-6-3:2007+A1: 2011

applicable (I) EN ISO 13849-  +A11:2013+A2:2017 (I) EN 60947- UR3e & UR5e ONLY (lll) EN 61000-6-
1:2015 TUV Nord Certificate # 5-8:2020 (Ill) EN 61000-3-2:2019  4:2019

44 207 14097610 (I) EN ISO

13849-2:2012 (I) EN ISO

13850:2015

Reference to other technical standards and technical specifications used:

() ISO 9409-1:2004 [Type 50- (Il) EN 60320-1:2021 (lll) EN (1) EN 61784-3:2010 [SIL2] (lIl) EN
4-M6] (1) ISO/TS 15066:2016  60068-2-27:2008 (lIl) EN 60068-2- 61326-3-1: 2017 [Industrial locations
as applicable (I1l) EN 60068-2- 64:2008+A1:2019 SIL 2]

1: 2007 (Ill) EN 60068-2-

2:2007

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.

f

W /e

{ /

Y- / . \ /
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I i /e v

Odense Denmark, 10 January 2024 v -
Roberta Nelson Shea, Global Technical Compliance Officer
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EU B 2 & 0 (DOI) (2006/42/EC 2= A 1| BOl I} S) & & EN

M= HE 22 A/S
Energivej 25,
DK-5260 @ ©@ Al S €l 0t 3
Jl= =S Zmedsg S0l CHE BE
U HFLIEIL ALE Ha== Xl 21U A, R&D
Universal Robots A/S, Energivej 25, DK-5260 Odense S
PEHOZ ALHE IAHA 4H L AS
ME L Jls: EIXI HHE J|S2 RS20 2H SO0, HEEHAEAZT MAIE T
XUSEOSMHUZHOH= 24 JIH(ZR HES2AH0IE E
EANANCSOEH, ES LOECIHONE Z2 )0 2o 23
= LI Ct.
[CaR=1a UR3e, UR5e, UR10e, UR16e (e-Series): Ot 0fl 1 E & 15 2 0] A
oo Off &f: O
¢ 2020F 108 £S5 :3-RAX 43t EFXIZEE EIXHAE ]g
(3PETP) 2 E = E| X| B E E(TP). i
© 20211 5% 25 UR10e AFZ S 2 Of B 0l 2  12.5kg2 2 b G
o, %)
<
20 HY A2 UROEMZAHEEHE MEdt= 320 = HES X ZSLICH 2
U S 20235000000 0| 4t S
¥ o-Series 3=UR3e, 5=UR5e, 3=UR3e, 0=UR10e(10kg), 2=UR10e(12.5), 6=UR16e 4 =
& HS XH,0HE 02 H CHAI Al E .g
Sg Universal Robots e-Series(UR3e, UR5e, UR10e & UR16e)= = & 2 4 é
JIHEZRHE2AHOE L= ) S e &S AUl A A g
MO, 0le I AR XA LIEINE = ANES &g =48 L S
Ct. g
A MESSSC= MEH CHOH Ot 20l TS NS SFES EASLICH Ol OI=&24 I H Dt o
WEDD2HE DAt D=ZR, s8hes2dHEIHANI2EdE ANE S SFot=X &0216t10, E»
Hgd 4 M3 #HYO0| ASLICH g
. 91 Hl & Xl & 2006/42/EC s E2xxAS 5F8LICH:11.2,11.3,1.1.51.2.1,1.24.3,1.2.5, ©
1.2.6,1.3.2,1.34,1.3.8.1,1.3.9,1.5.1,1.5.2,1.5.5,1.5.6, 1.5.10, 1.6.3,
1.72,1.74,4123,413, S V. 2& J|l= 2 Ml Machinery
Directive2| Annex VII2| Part BOH et A S [ACHD A A S ALE.
4 & e X & 2014/35/EU OtcHOl AtESE LVDY X3 HEE2 EFX0IAA2L.
Ill. EMC X| & 2014/30/EU Otcoll FEE EMC X & &£ X5t EEES EX0HA AL,

MDZ LV R &S 72)X %4 EMC X Z 6X0 2 S HE MRS X5 &

M
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() ENISO 10218-1:2011 TUV
Nord Certificate # 44 708
14097607

() EN 1ISO 13732-1:2008 (o &
&= &4 2)(l) ENISO 13849-
1:2015 TUV Nord Certificate #
44 207 14097610 (1) EN ISO
13849-2:2012 (1) EN ISO
13850:2015

(1) (1) EN 60204-1:2018 (3l & &I =
2 2) (I)EN
60529:1991+A1:2000+A2:2013 ()
EN 60947-5-5:1997+A1:2005
+A11:2013+A2:2017 (1) EN 60947-
5-8:2020 (Ill) EN 61000-3-2:2019

MEEOE = HE L A0 CHE & X

(1) ISO 9409-1:2004 [2 & 50-
4-M6] (I) ISO/TS 15066:2016
(B Z &l = 2 =) () EN
60068-2-1: 2007 (1Il) EN
60068-2-2:2007

MESH L= 1130 84Xt
off OF & LI Ct.

HUNBEAS

S N : #DK015892.

(I1) EN 60320-1:2021 (1ll) EN
60068-2-27:2008 (IIl) EN 60068-2-
64:2008+A1:2019

Jlztel gel#ol F ol
M &2 235 A AE(1SO9001)2

(I1) EN 60664-1:2007 (IIl) EN 61000-3-
3: 2013 (Ill) EN 61000-6-1:2019 UR3e
& UR5e & 2 (IIl) EN 61000-6-2:2019
(Il) EN 61000-6-3:2007+A1: 2011
UR3e & UR5e & & (IIl) EN 61000-6-
4:2019

(1) EN 61784-3:2010 [SIL2] (1ll) EN
61326-3-1: 2017 [A+ 2! 2 x| SIL2]

ct F2HZ 2d = I A O CHE
A 2

o o
ol o1E J| &: Bureau Veritas, 2!

UR16e
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TUV Rheinland Page 1

Certificate no.

Certificate

T 72404326 0001

License Holder:

Universal Robots A/S

Energivej 25
526@ Odense S
Denmark

Manufacturing Plant:
Universal Robots A/S
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 208-240V, 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®
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Management Methods for Controlling Pollution
by Electronic Information Products

Product Declaration Table For Toxic or Hazardous Substances
R AEREYEATEZIHRRSEFIER

PmdNUCt/Part Toxic and Hazardous Substances and Elements
ame

i AFEREMEATER

% & ad gapy | SR-XH

# Mercury | Cadmium Hexavallent Polybrominated P?beromlnated
Lead (Pb) (He) (cd) Chromium biphenyls (PBB) diphenyl ethers
(Cr+6) (PBDE)
UR Robots
HBA  EXRG
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: RINZABASYRERIH AR R 2 8I97ES)/T 11363-2006 WERIREZKRIUT -
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: KRR ZABAESYREMEZEHHE IR P S 8B Hs)/T 11363-2006 1 HIPR E 23}
(W ETELLR - IRIESEFRE RN LR P X IBRARREFHTHE SR - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
TEII B 2HRFEREmENNERIRSMD IR TERRXAMIEN B fEMRNE:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
BFnhes, BB, BRE IR, RIS 4048, MARAR, RO
Refer to product manual for detailed conditions of use.
FAEABERERRRFM
Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.

Universal Robots 5% ifl B4k B& M 7 A FT B HYEE F15 87= a3, 1B Universal Robots A ZFEH XH

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 ion with, any legal requi 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 www.universal-robot: fab iversal-robots/social ibility and
www.teradyne. /i [corp ial ibility, as the same may be amended by Teradyne or Universal Robots.

INE=DNIR=~R= PN

87

UR16e
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Al g Universal Robots MS;MC":‘* JEAEE  016E110078
age MENSEEET g1gp0079  HEREE T\ Vestorgaard
=R x| Energivej25, 5260 Odense S Denmark
ArgotF ol S &t 7| A - 7]7H Az
#A(74) UR16e s(53) 6 axis
Agerselds 19-AB2EQ-01080
LES Universal Robots A/S
LA Energivej25, 5260 Odense S Denmark
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KCSS8
7B76-CFA2-5057-8AOF
v} & .0 s = Y
TE55A7 A AESE 23
Registration of Broadcasting and Communication Equipments
A3 X
gE Ex 49 Universal Robots A/S
Trade Name or Registrant
o) %) 1) =)
7] X}ZH 3AAEDD) UR e-Series robot
Equipment Name
AR R 1R ]
12297 UR16e
Basic Model Number
o4 w0
Series Model Number
=2 &
sl R-R-URK-UR16e
Registration No.
Z‘ﬂix}/*ﬂi(i‘—‘d)iﬂ— Universal Robots A/S / ¥lv} =2
Manufacturer/Country of Origin
x= 1
O %o‘i%_oa 2019-09-26
Date of Registration
7e
Others
A 71AAE TR Als8x2)2 A3l mel 52U TH Ut
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.
MEX EGA 89 UR16e
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13,015
L O
Attestation of Conformity no. 119-29301-A1
Assessment holder
Universal Robots A/S
Energivej 25
5260 Odense S
Denmark
Product identification
UR16e Robot Arm
Controller CB, 3.2 UR10/5 G5
FORCE Technology test reports
Environmental tests of UR16e, project no.: 119-24069, report no.: 119-24069-1 dated 29 April 2019
Other technical documentation
Conclusion
The robot arms have been tested according to the standards listed below. The test results are given in the Force
report listed above. All tests were carried out as specified in the relevant specifications including special test criteria’s
stated by the client.
IEC 60068-2-1:2007 Test Ae; Cold -5 °C, 16 h
IEC 60068-2-2:2007 Test Be; Dry heat +35 °C, 16 h
IEC 60068-2-2:2007 Test Be; Dry heat +50 °C, 16 h
EN 60068-2-64:2008 Test Fh; Vibration (random), 5 — 10 Hz: +12 dB/octave,
10-50 Hz 0.00042 g2/Hz, 50 — 100 Hz: -12 dB/octave,
0.15 grms, 3 x 30 min
EN 60068-2-27:2008 Test Ea; Shock, 11 g, 11 ms, 6 x 9 shocks
IEC 60529:2013 IP5X
IEC 60529:2013 IPX4
Signature
2970 Horsholm 1395 Hvalstad, Norway 72134 Vasterds, den 2605 Brendby, Denmark
Tel.+45 43 25 14 00 +47 64 00 35 00 +46 (0)21-490 3000 +45 43 25 00 00
Fax +47 64 00 35 0 +46 (0)21-490 3001 +4543 2500 10
info@forcetechnology.no info@f ay.se technology.dk
orcetechnology.com
UR16e 90 MNETFEEA
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Safety of machinery - General principles for design - Risk assessment and risk
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Requirements
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TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T 0| ( 4!
EtherNet/IP & £, Profinet

22!, MODBUS TCP &

12" Xl A A 2l 2| PolyScope 12 & AFE Xt 21 E HI 0] A&

=13

5t A 50dB 0 2F (A)
g

ot: 60dB O B (A E BtA:
£ 8t A:50dB 0] 2 (A)

=22 g )
£ 2/:65dB 0] Bt (A)

SR ZISOSHALE6,HESE S A

585W

Lot IT 2 A

0K

Al 2 350 W

Jjo

200A

170t D= ¢t™ Jl =.ENISO 13849-1, PLd, Cat.3 ¥ ENISO 10218-1 & ==

22 0ls,PC/ASA S tAE

100-240 VAC, 47-440 Hz

4.5m/1772! Xl

EZX A0S H & (PVC)6m/236inx 13.4 mm
2. T Z=(PVC) 12 m/472.4inx 13.4 mm
AEE BHA HiFlex(PUR) 6 m/236 in x 12.1 mm
(58) HiFlex(PUR) 12 m/472.4 in x 12.1 mm
UR16e 96 NESEEN
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17.2. Robot Arm Installation
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O Normal

Program Variables

Name
myProgram

Status

Running

avCycleTime
counter_1

counter_2
cycleTime

discardedParts
errorDetectedl
errorDetected?
lastError
maxCycleTime
preparedParts1
preparedParts2
Control produceditems
subCount1
subCount2

totalParts

O Show only favorite variables

O Running

Program Variables
Name + Value - 4
myProgram2 avCycleTime 5.451 ~
counter 1 3
counter_2 0
_ cycleTime 210,125
discardedParts 3
_— errorDetectedl True
errorDetected? False
Stopped lastError “Device jam"
maxCycleTime 7.234
pickupPosition p[0.14397, 0.43562, 0.59797, -0.00122, -3.1167, 0.0389]
preparedPartsl 30
Control preparedParts2 43
produced|tems 12
subCountl 4
subCount2 13
totalParts 5]
~
O Show only favorite variables

Simulation .

-~ Value » Description 3
5.451 Average time for producing one item (min) A
3
0
210.125 Measures time to produce the current item

(sec)
3 Total number discarded items
True Machine 1 has an error
False Machine 2 has an error
"Device jam" Type of latest encountered error
7.234 Maximum time for producing one Item (min)
30 Number of parts prepared by Machine 1
43 Number of parts prepared by Machine 2
12 Total number of produced items
4
13
75 Total number of prepared parts

v

Simulation .
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Set Payload

Vv Basic Q - Graphics Variables
Move
1 ¥ Robot Program Move Move) -
LR TPl 2 9 b Move) Specify how the robot will move between waypoints.
Direction 3 ] Waypoint_1
The values below apply to all child waypoeints and depend on the selected moverment
Wait type.
Set Set TCP Joint Speed
Popup ‘USE active TCP A d | ‘ 60.0| °/s
Halt
Feature Joint Acceleration
Comment
f I ‘Eiase V| ‘ B0.0| °ls?
Folder

&l
—

O Use joint angles

000 - @

Move 1 ¥ Robot Program
B .

Wait.

Comment

Set Payload

2SS XBRATT

Variables

Wait

Please select what should trigger the robot’s next action;

Onowat
Owat | 0.01]seconas

O Wt for Digtal lnpur <Dlpue> v
Ovwarrer 0
» Owatfor |
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Run Frogram | in

Q _ Graphics Variables
) Advanced
1 v Robot Program Palletizin
W Templates 2 ¢ #§ Pallet 1 9
Seek 3 ¥l Patrerns Palletizing allows the robot to perform palletizing/depalletizing tasks such as
4 =| <empty> picking-and-placing parts from areas and performing the same actions for different
Force 5 = Layers items in multiple layers
Palletizing 6 @ 19 Ar Each ltem
7 =] <empty>

Palletizi
Conveyor @ aletiehng l
Tracking O Depalletizing
Screwdriving r-r._‘ w

Pallet Properties

Name Pallet_1

Item Counter Pallet_1_cnt

O Remember last item location

Actions

[0 Add action before palletizing
O Add action after palletizing

t R B RS Nl =

O Normal

Advanced
1 ¥ Robot Program

Leop 2 9 b f..
SubProg E = <empty>

If

Depending on the state of the given sensor input or program variable, the following
lines will be executed

Assignment ”‘

b7 O Check expression continuously
Script

Event

Thread

Switch

Timer

Home

| Add Eiself || Remove Eiself |

Add Else

A9 XBPRATEE

O Normal
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CERE0sE = AUsLILCH

Itl

EJt

AB B OF Bt B 2
« 220/ ST AXNZ 01 SHO0F 5= Z2(HHI ZRIUAM 0S5 L &I
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1. T2 OHHBUHA II2s HEL

2. 0ls ¥4 =0t

3. NS MHE QOIZAEE &L

a. dg)lesXsez Usez &8ELIT
Fixed position v
4 S(2)g35l0i 01 ol &
M &Ll ch

6. A3 HEA
2 LI C.
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o M

“oglojzele

3 ¢ < Mover

AR 4 © YOIZQIE 1 qoimgie 1
5 ev s

= 3 @ ViaPoint_1
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b 07|z ols

[OEES=-T= P @ 28 Wihes A2
Qungez =8 sac 250
25 £ 7t
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19 9 bIF. O iz 2.0
0 = /8
21 B A3gE
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ol When you are removing a work piece from a chuck in a machine tending application,
make the waypoint a fixed position to avoid any contact with equipment.’

DEAOEAE HF

1In machine tending, the chuck holds the tool performing work on a workpiece. i & SO, ® 2 S 2 H| E 0

A= cgo YR YLD
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Universal Robots Graphical Programming Environment

<unnamed>*
defi

TCP Position Robot Tool Position
Feature Active TCP

Mew < |ITce x| 118.02|mm Rx|  0.127|rad
v| -282.10/mm RY[ 3.139|raa

+]
z| 155.76/mm Rz| 0.000|rad

Joint Position
Base -37.73 °
[ ] I 1 1
TCP Orientation

Shoulder -62.35 °
[ N 1
Elbow -106.79 °
[ N 1
_ Wrist 1 -100.86 °
[ N 1
o 8 Wrist 2 90.00 °
OK Cancel [ T 1
Wrist 3 62.04 °
ﬂ? Home AAIign Freedrive > " ]

° 0 o L{i\.—u_n.m;«,.
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E2z50AM 2R2=20mmO0|SolclH:
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Variable Waypoint
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Ml £ ALE HLIRAXNE M8 A0ZEAEZ A, 0l 20 = calculated pose®! LI Ct.
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Ol ot 2R0I S A2 RFE2 das Ao = ASLICH

Copyright © 2009-2024 by Universal Robots

o
il
|0

| €A Wtet0lBe = BEXI SO0l L,

SROIAOIEZCES S EIXNS H?A UHUH ASH ESS Al Hotd el 3
A SHHE = AsLIC 220l g e 820
HQHtE0DH 2EHd2 052

S s =

ANET 23 A 207 UR16e



0,5 HS ALOI Ol A OH

bXl &

IEOGIAM EXlIo

(0]
i}

Jl Of &

'UNIVERSAL ROBOTS

ol
o
)

ol

=0

E 0I20 044 OHOHHE ==t

iy

ot J| [H
(o]

[9)

I O &

H

SN

g
o

OHOH & ==

I

(=4

=

oD

ol

I3
ok
K
)

ol

IK

Ju

oF
RO
il
o
RO
e
o

~J

%0
lir
i0J

Sko

H oy

T 0
~J 80

<=
o L4
S Al

@ s

(MovelL, MoveJ)

WP

"SIV sioqoy |esiaaun Aq $202-6002 @ WBLAdoD

1S 21X

= pl, £

, E = 9

F ]

5
o= LICH

n

S
=

o)

of

§

o]

p22LICE. (0)

X =2
=S

5= we 2)0]

(r) BHX]

32.2:

—

[—

208

—

[—

UR16e




UNIVERSAL ROBOTS

-

ol

9]
RO

o
o
)
oD

ol

H

-

00

0=
[

I
=
]
=
o
ol
oD
o}
ol
Wi
oJ
I

oF

0l0

Ju

KD
K0
ol
oD

Ll

2=z

stHE

SO0 A IEE L XA

R

o) Uk

A AL,

110
K4
KO

0l

I

=

WP_1

EE 2R =& S/Vsioqoy [esieaun Aq $202-6002 ® WbuAdoD

*

WP__

LICF (%)

e
=

ol EL X &

UR16e

209

EEPY

INE=DN;



Copyright © 2009-2024 by Universal Robots A/S. 2 E # 2|l B &=.

IR
UNIVERSAL ROBOTS
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S RXNZ2F NI ISoIH, OS =80 0l=2ct= A0 EZAEE BHEHSHD|
Plof 2RSS EHXNSH MY [ 0I0l digital input[1]12 &M =X E A
AFoH OF & LI CH
H,if...then HSANS2 I JHANIAE S U OLS H2Z2HOIX L2 AN
AMZ Yot MU EOGELICHAOIEZAEINEX ZREOQ D CHE HOIE
QIEES &Gt Rl ZAA(W:VOHE) FIMHECH, 2R 20 A0IELAE
HAEXE MO0 AHELICH (wp 2)
Movel
WP I

WP 1 (blend)

WP 2 (blend)
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Until E& & F
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MRS FIoHstZ U3SS 8L
Expression

Variables

Move

1 = .
- v Robot Program Until - [Expression M

Waypoint 2 @ b Movel
Direction 3 ¢ |¥ Direction: Base X+ Enter the Until text that will be executed as script code by the URCentroller

4 3 Until expression
Wait

If an Action is added this will be executed when the Until condition is reached
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Popup
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Comment © Use Shared Deceleration
'l I

Folder O Use Custom Deceleration
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20.10. URCaps

= Remote TCP & Toolpath URCap2 AtE256tH & HlE ZOEJ 22 HOIAE DI
TR 2N DI A=dA E HH ZAERTCP)E X &= QUL E
&t Remote TCP £ Toolpath URCap= AtE0tH A0 ZEE L A 0ls=2 E2 1
e 235t EFAF CADICAM A ZEQIH WHIIX O A IIMHSEEZ LS DI
e 2R 2 4dg = ASULL
Remote TCP URCap2 ME0IJ| M0l ERS SEW0 ELICHEX: 2R S5
2 2t0l A IHY HI 0l XI338).RTCP= LB E E2JIELE 220 52 7
Dolsdliotole 8= UH M AASE CH RTCP= RTCP_MoveP ¥ RTCP_
CircleMove 23 )t & H MEEZ N DEE SS IEL2 dFSG A REE

= 0l S &tCt.

default

<unnamed> CC =—
Q182 ¢ Qo - =

o
T -

Copyright © 2009-2024 by Universal Robots A/S. 2 & & ¢l &

Remote TCP & Toolpath

Start the controller before using this URCap

s | e

Contraller Status; STOPPED

Remote TCP
& Toolpath

Select an option below based on your application:

Remote TCP

| Toolpath Moves | | Linear & Circle Moves

Regular TCP

| Toolpath Moves |

Power off

2ETCP(& )2 L&t Z £X &2 €80 M RTCPE E2ot 0I5 = Al

Z%‘#%&S.
EHOS AT ABE > US:
* RTCP=JH 018§ 8#3&,=& & M A
c Jl2 & 24 RTCPOloH
* RTCP %I Xl El &
* RTCP XtAl = At
UR16e 264 AET 2 A
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SEAUHAM
Remote TCP &

3

Remote TCP 0|
s 8 Al

RTCP_MoveP

RTCP & 0| &

S 2 AB5I0I RTCPE 4 X510 RTCP I 0| 2O E U RTCP & 0/ S 2 443l
HAHRTCPEJIELZ 2RSS XIZ 58 Y == UL
1. M RTCPRTCPE 2tSH ¥ HotI| Ol0I2Ss FELH. E= ESU2 U=
0l M DI &= RTCPE « &l 5t}
2. EOIE SHOUM A SMEEURS RS F20 SHES ML RTCP
KAl B0l Heis Dol XAl 2D YXIGHE = AE0lEE =X = ols

<unnamed>
default*

RIEFEEE

Run Log

Remote TCP & Toolpath
) Safety
Instructions
Remote Tool Center Point III
) Fieldbus
Defined with respect to the robat base frame.
e [2 ] @ MR |

Remote TCP

& Toolpath Position
Set position using the wizard:
X 0.00 mm
Y 0.00] mm -
z 0.00 mm
Remote TCP
Orientation
Copy values from a feature:
RX 0.0000 | rad
RY 0.0000 | rad
RZ 0.0000 | rad

O Power off Speed (C— Simulation .

2l Bt MoveP 2} OF & JF Xl 2 RTCP_MoveP= 22 20| Remote TCPS J| 2 0|
Sole 5T YL INEEE HOSHT. & X
ot 0ls OF& DX 2 RTCP & 0l &2 RTCP_MovePOl =216t & 01 S
= & £ UL &=,
=
oSz sCIHNEE UEL RS UL BHAH2
AUINSE=E A0, s 2 IEEZ2 00 ArS =1
& & SL T,
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A TCPAOIE 2B AOIZAEADNEINXNZ RTCPAOCEAEE= S0/ LTS A RE S

oLE dEE MEH HdEZ AL AN LI g BANE IV 2
OlZLQE MOINIA S=ots t8LU.E NS0l === 32 2H0| 0
clHACH 28 BXNS0 HESS ZZ M0 BEHKFAAIG.ER LS MY <
N2 2elH2Z2 0lsoteE 222 RTCP IOl L2 EE El & &tHC

<unnamed>*
default*

Run Progra

- -EW’ Open.. Save..
ve o o5
) Advanced
> Advenced SRR —— i
S Templates 2 o v RTCP Movep Remote TCP Waypoint
~ URC 3 = RTCPWaypoint_1
aps
B RTCPWaypaint_1

Toolpath

Move

Move

@ Use shared blend radius @ Use shared parameters

O Blend with radius O Tool speed 250 \mmy

25 [mm Toal acceleration 200 | mymys®

+ Waypoint
~+ CircleMove k
=+ Toolpath

O Power off Speed (—— 100% Simulation .

22 TCP 90l X 1. T2 0l A RTCP_MoveP = & = & & 5tC}.
gE B & 2. RTCP_MoveP =S M &FS =2/ 0/S 3t S T AISCH
OIS SIHOAMEIXI 2E = X2 AE5I0 2RSS Asle rao2
bH XI 8t Ct
4. SOl5I0 =M Y3 EAZ 20

RTCPHI0IXZQ2 EZ&S ME0IH 220 FHEZ MOIE REEH MEE UL S EF B
EH NEMEBESSFENUERNELE E&8 2 =4 RTCP_MovePOl A 9l 0] &£ 21 E 0f
et =& BN ES & F&HC
==
Z2/8 A2 ==(0: 015, IICH )= RTCP_MoveP &= & 2| 6t ¢
STz AMESE QU NJALX L= E0R EZ
RTCP_MoveP =S 0l FIOtEH T2 )M K54 AL A DY
StCF.
Remote TCP Remote TCP & ToolpathURCap2 =R s &2 N2 M40tz =S&s A%
Toolpath ESUEANFHE = JUL

UR16e 266 AMEL £E A
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Remote TCP
Toolpath 72 &

CAD/CAM &+ &
EHANHE AES
HE3=2 74
6t Il

G-codeEdE 22
ZclAIDTZ D}
gyl

1. Remote TCP & Toolpath URCap = Hl 0l Xl 0l A
BiGI A EZE Al ESHCH

2. N& g XN&s nHEL.
Remote TCP Toolpath Ol sl G2t 22 =2 #
* Toolpath It &
* Remote TCP
* Remote TCP PCS

FHTCPEZZ 0SS ¢

Toolpath= E2 KA, HAE, EE L= 05 SE)Y 0s s et
1. 222 CADE2E =S ZHStHU M 2L
2. 230 0¥ 23 HEHPCS)E &St
3. EEESEXESIJIBOZPCSEJIECZ EZ2 MY
4, EZ= SHS NS0 &SHN Ol & 2t 2 XISt= X & ISt
5. S 32 E & Xt .ncG-code It 2 2 L 2 H L},
1. EZZMLSUSBAEY 2E[HAEZN 2ESLG.EZZ2 WIS &H
A& .nckd OF &

2. EIXIHMEEN USBAE S &Y

re

b
IOl £XIE +21,URCapsE +
o

11, Remote TCP & Toolpath,

=
Remote TCP - Toolpath Moves, ToolpathE Xtdil 2 & & &t L},

4. SCADTZ NS SE LS &=sl.

default*
Run

<unnamed>*
I

Variables

2 ek 1 ¥ Robot Program
3 = RTCPToolpath_1
W URCaps =

RTCPToolpath_1

Select Toolpath File
<toolpath file> -

Toolpath
Move

Remote TCP
Move

@ Use shared blend radius
O Blend with radius
3 25 mm

-+ Waypoint
—+ CircleMove
+ Toolpath

1 Atoolpath file must be selected.

O Normal

Remote TCP Toolpath

Fixed PCS -

Move to First Point

Select PCS
Use active PCS v
O use feedirate
@ Use shared tool speed

OTDD| speed 250 \mmy

@ Use shared tool acceleration

OTODI acceleration 200 |mmys®

Simulation .

INE=DNIR=~R= PN
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Remote TCP

Remote TCP
PCS

=432 0|=2 ¢ 8 Remote TCP 22 &
CAMEIZ S H BHI| RAO0IZAENM E ANMHE Z2HSEHT.
T2E0IEE ME26IH Dl H2 BEEE =520 2 &5 LICHL
_?__

1
2
3. Remote TCP2
4
5

X OLEALE ALEot0 &= gt €=U
Remote TCPOll & 20otJ| ?loff Eole F5 ZEAE L= UM 2R
StCt.

6. =ClA FZA X UM AOCEZAENAN E NN E Faetlh. 2 2=
2FSHEHUA Z20HX= 010 0F &L
Ol SAHOMAN Fatet AN SLE AMNZ Sl SES HLEE0
Sclel SZ0AM et =S S Mot Remote TCP AN E €&HE LSS E
= St ote B3 LX2I R A& 0.

Remote TCP £ &
OEICH. 22 ADEZ SHUA NHOIE =4 Ot ALE & 4 35HH Remote TCP
PCSE EI &SIl Ot E&HE EIA YU S otLUE ASE 2= AL

R 82+ o

Run Mov 110

Installation ove Il Log
Remote TCP & Toolpath
) Safety
Instructions Toolpath Remote TCP

[
ke
=
’_a
)
@
rr
Hu
M
0B
4
s
B
Pl
un
S
K
10
Hu
N
0
[l
Y
0
Hu
2

> Fieldbus Remote TCP Part Coordinate System
Defined with respect to the robot toal frame.

[ 2 ]|@rtcepcs -[(R ][+ ][ @
Remote TCP
& Toolpath Position
X 0.00 mm
Y 0.00 mm
z 0.00 mm
Orientation
RX 0.0000 | rad
RY 0.0000 | rad
RZ 0.0000 | rad
© Teach by defining origin, +X axis, and +Y direction of PCS
OT'*LMH,HM four reference points on part's surface
Next € cancel

O Normal Speed (C— Simulation .

UR16e
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Remote TCPE S A &0 AN=RemoteTCPE3Z S0 It PCSE AMtEdt= &8 0ll Th
B2 LERY off & & etCt.
ot | 1. T2 0| %Al A 52 URCapsE 20t
2. FATCPOIS=S St RTCP_MoveP = EE & Ct.
3. TCPE HE8otD SH HE LEHELE S, T, 28 BN E
4. RTCPToolpath = E E &' &6t ™ +ToolpathE = E L. 2 X 22832
Jl2d ez &4 E RTCPWaypoint = & £ 4 A &t
5. ESU2H=0UHMEZ 2 IHY It of & Remote TCP PCSE « & &t [t
6. RTCPToolpath = =0l CHE tS R EotABH SH HIHE =2 = deth
e RS0l HA4HZ A2 TCPUl E20t=X 2tQlotHAE H B XNE2
Z0ss =0
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