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EU Declaration of Incoporation in accordance with ISO/IEC 17050-1:2010

Manufacturer

Person in the Community
Authorized to Compile the
Technical File

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

Product and Function

Model
Serial Number

Incorporation:

Universal Robots A/S

Energivej 25

DK-5260 Odense S Denmark

David Brandt

Technology Officer, Research and Development
Universal Robots A/S

Energivej 25, DK-5260 Odense S

Industrial robot (multi-axis manipulator with Control Box and Teach
Pendant). Function is determined by the completed machine (with
end-effector and intended use).

UR3e, UR5e, UR10e,UR16€e (e-Series)
Starting 20195000000 and higher — Effective 17 August 2019

Universal Robots UR3e, UR5e, UR10e and UR 16e shall only be
put into service upon being integrated into a final complete machine
(robot system, cell or application), which conforms with the
provisions of the Machinery Directive and other applicable
Directives.

It is declared that the above products, for what is supplied, fulfill the following Directives as

detailed below:

| Machine Directive
2006/42/EC

Il Low-voltage Directive

The following essential requirements have been fulfilled: 1.1.2,
1.1.3,1.1.5,1.21,1.24.3,1.26,1.3.4,1.3.8.1,1.5.1,1.5.2,1.5.6,
1.5.10,1.6.3,1.7.2,1.7.4,41.23

Itis declared that the relevant technical documentation has been
compiled in accordance with Part B of Annex VIl of the Machinery
Directive.

Reference the LVD and the harmonized standards used below.

2014/35/EU
11l EMC Directive 2014/30/EU Reference the EMC Directive and the harmonized standards used
below.

IV RoHS Directive Reference the RoHS Directive 2011/65/EU.

2011/65/EU

V WEEE Directive Reference the WEEE Directive 2012/19/EU.

2012/19/EU.
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It is declared that the above products, for what is supplied, fulfill the following Directives as

detailed below:

Reference the harmonized
standards used,

referred to in Article 7(2) of
the MD and LV Directives
and Article 6 of the EMC
Directive

(I) EN1SO 10218-1:2011 TUV Nord Cert. 4470814097607
(I) EN 1ISO 13849-1:2015 TUV Nord Cert. 4420714097610

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

(1) EN 60204-1:2006/A1:2010, () EN 60320-1:2001/A1:2007
(I1) EN 60529:1991/A2:2013, (Il) EN 60947-5-5:1997/A11:2013

(1) EN 61000-6-2:2005, (111) EN 61000-6-4:2007/A1:2011

Reference to other technical
standards
and specifications used

() ISO/TS 15066 as applicable

(1) IEC 60664-1:2007, (1) IEC 60664-5:2007, (II) IEC 61326-3-
1:2008

(I1) IEC 61784-3:2010 (SIL2) ISO 14664-1:2015 (Cleanroom Class
6 for control assembly with enclosure and Class 5 for UR3e,
UR5e,UR10e and UR 16e manipulators)

(111 IEC 60068-2-1:2007, (1ll) IEC 60068-2-2:2007
(111) IEC 60068-2-27:2008, (lIl) IEC 60068-2-64:2008

The manufacturer, or his authorized 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

#DK008850.
» / ,’, y {, '/ / A
Odense Denmark, 17 August 2019 Witz A lom h—
Name- Roberta Nelson Shea

Pasition/ Title

Global Technical Compliance Officer

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

CVR-nr. 29 13 80 €0

Fax +45 3879 8989 Www universal-robots.com
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SLHAZ 2 A/S

Energivej 25

DK-5260 Odense S Denmark

David Brandt

HIa==2X 21 AM,R&D
SLHEZX= A/S

Energivej 25, DK-5260 Odense S
/&-%‘IEEE(%EEUPADI Eliljﬂd oA,
J1).91 JIHO 2loff 28 = el &
).

UR3e, UR5e, UR10e,UR16¢€ (e-Series)
20195000000 O & £ & —20194¢ 8& 17

= LIH & 2 X UR3e, URSe, UR10e & UR16e
(22 AIAE M E= Z2H 0 &) S & E

o}
IFAEEH, 0= HAFNE LD HE XNE 2
off OF &t Ct.

=9 QMK

o U o1t

==
S
e

H

P HEBOl Ot XIBE S5

| D1 Al Xl & 2006/42/EC

A& Xl & 2014/35/EU
IIEMC XI & 2014/30/EU

IV RoHS X| & 2011/65/EU
V WEEE X| & 2012/19/EU.
ANEE XT3t BEE X,

MD & LV Xl & 2| Article 7(2)
EMC XI & 2 Article 6 & X

Sh
= .

G2 AS5E5E:112,1.13,1.15,1.21,1.24.3,1.2.6,
1.3.4,1.3.8.1,1.5.1,1.5.2,1.5.6,15.10,1.6.3,1.7.2,1.7.4,4.1.2.3
2 & Jl= & M It Machinery Directive2| Annex VII2| Part B0l [+
ct A EEUCHD & A AL

OtcHOl MEE LVDY X3t HE&ES &2 6H0
OOl MEE EMCXI& & X3t HES & X8

=
RoHS XI & 2011/65/EUE & = &t L.
WEEE X & 2012/19/EUE & X &t Ct.

(I) EN1SO 10218-1:2011 TUV Nord Cert.4470814097607
(I) EN 1ISO 13849-1:2015 TUV Nord Cert.4420714097610

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

(1) EN 60204-1:2006/A1:2010, (II) EN 60320-1:2001/A1:2007
(I1) EN 60529:1991/A2:2013, (I1) EN 60947-5-5:1997/A11:2013

(111) EN 61000-6-2:2005, (lIl) EN 61000-6-4:2007/A1:2011
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MEECGEJl=EE  ()ISOTS15066 X & Jts 22
=ANEEE (Il) IEC 60664-1:2007, (Il) IEC 60664-5:2007, (Il) IEC 61326-3-
1:2008

(1) IEC 61784-3:2010 (SIL2) ISO 14664-1:2015(2 ! & 2cH 2 6,
SIEZ2MHIIUA=HAHHAE =S & S A 5 UR3e, URbe,
UR10e, UR16e = & J[)

(111 IEC 60068-2-1:2007, (11I) IEC 60068-2-2:2007
(1) IEC 60068-2-27:2008, (IIl) IEC 60068-2-64:2008

HMESH L D 2O SSUX= 2D )| 20 &8e2lX QAN et EEZ2O2 M2 Il H ol CH
B Y HLEMSHOL
A Z2E ES AAE(1SO9001)2 S0, 1= J| 2: Bureau Veritas, 2! = A : #DK008850.

/

/
/S / V1A C. 7

Odense Denmark, 17 August 2019 iz /7 e S Y-
Name: Roberta Nelson Shea oF
Fosition/ Title Global Technical Compliance Officer it
Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark Pheone +45 8993 8989 info@universal-robots.com )
CVR-nr. 29 13 80 60 Fax +45 3879 83989 Www universal-robots com i
Ul
iy
2

Copyright © 2009-2021 by Universal Robots

ANEX E2E AN 65 UR16e



o
TT .

Ede e

Copyright© 2009-2021 by Universal Robots A/S. &2

R
UNIVERSAL ROBOTS 14.

e
Ol

14, 01 =

TUV NORD

ZERTIFIKAT
CERTIFICATE

Hiermit wird bescheinigt, dass die Firma / This is to certify, that the company

Universal Robots A/S
Energivej 25

5260 Odense S

Denmark

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

Fertigungsstétte: Universal Robots A/S

Manufacturing plant: Energivej 25 g )
5260 Odense S /j
Denmark TGVNORD / |

YUV?Z;O"‘R!:IHCERT
[
) ) ) . 0 Satery
Beschreibung des Produktes Universal Robots Safety System e-Series
(Details s. Anlage 1) for UR16e, UR10e, UR5e and UR3e robots

Description of product

(Details see Annex 1) EN 1SO 13849-1

PL*d"

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

Registrier-Nr. / Registered No. 44 207 14097610 Gultigkeit / Validity
Prufbericht Nr. / Test Report No. 3524 9741 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. [J
N
Zertifizierdngsstelle der TUV NORD CERT GmbH Essen, 2019-07-16

Certification body of TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafte 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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ZERTIFIKAT
CERTIFICATE

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

Universal Robots A/S
Energivej 25

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
5260 Odense S
Denmark
Beschreibung des Produktes Industrial robot UR16e, UR10e, UR5e and UR3e

(Details s. Anlage 1)
Description of product
(Details see Annex 1)

Geprift nach ENISO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607
Prufbericht Nr. / Test Report No. 3524 9416
Aktenzeichen / File reference 8003008239

o [J
[ et
Zertifiziefungsstelle der
TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrafte 20 45141 Essen

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

Gultigkeit / Validity
von / from 2019-07-16
bis / until 2024-07-15

Essen, 2019-07-16

www.tuev-nord-cert.de

R
UNIVERSAL ROBOTS

TW@

TOV NORD CERT
GmbH

technology@tuev-nord.de
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14. 01 5
P
= = RoHS
Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances
K1 ESEEVRATREEMRZERIRER
Product/Part N q -
e Toxic and Hazardous Substances and Elements H 58 EWHRATE
R 2 TR
B A sapys | BR—FH
0 R i Hexavalent DR Polybrominated
Lead (Pb) Mercury (Hg) | Cadmium (Cd) | Chromium bi r‘:en ls (PBB) diphenyl ethers
(Cr+6) pheny (PBDE)
UR Robots
UR3/UR5/UR10
URHLEEA
UR3/URS/UR10 X 0 X 0 X X
O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit requirement in
SJIT11363-2006.
O RARZBBEEWREXEMPIBIARM R E S197ESIIT 11363-2006 N EHI PREZKLAT -
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 RRZAFEEYREDEZEHFNE IR PR Z SHBHSIT 11363-2006 I EHIPREZEK -
(/B FE LR - RIESEFRIBR X R P X BEARREFTHE—D A - )
Items below are wear-out items and therefore can have useful lives less than environmental use period:
T3 B 2R m, B e i/ ER&Sh o) g T MR E RN E:
Drives, Gaskets, Probes, Filters, Pins, Cables, Stiffener, Interfaces
IKzhas, BB, #REr, TIRaE, AlE, 4148, IR, &0
Refer to product manual for detailed conditions of use.
A E R B R IE RIS m .
Universal Robots encourages that all Electronic Information Products be recycled but does not assume responsibility or liability.
Universal Robots &% fih [B1 4% & 18 M R FFT B A8 715 2 7=, 18 Universal Robots A< S AT SR 3 X 55
To the maximum extent permitted by law, Customer shall be solely responsible for complying with, and shall otherwise assume all liabilities that may be
imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for Controlling Pollution
by Electronic Information Products (Ministry of Information Industry Order #39) of the Peoples Republic of China otherwise encouraging the recycle and
use of electronic information products. Customer shall defend, indemnify and hold Universal Robots harmless from any damage, claim or liability relating
thereto. At the time Customer desires to dispose of the Products, Customer shall refer to and comply with the specific waste management instructions
and options set forth at http://www.teradyne.com/about-teradyne/corporate-social-responsibility, as the same may be amended by Teradyne or Universal
Robots.
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Registration of Broadcasting and Communication Equipments
Al 5 A9
g ET orie Universal Robots A/S
Trade Name or Registrant
PR R EAPE A By
7] ]-ZH o %(}“‘E ¢%) UR e-Series robot
Equipment Name
Hg o
7],L 27 URI6e
Basic Model Number
o4 2
Series Model Number
=23
s 5% R-R-URK-UR16¢
Registration No.
Az AHA = (=)= 7t Universal Robots A/S / Sl 7}=
Manufacturer/Country of Origin
sEAdd 2019-09-26
Date of Registration
7e
Others
A71AA = T Alssz22 A3del wet 5553 5S TH
It is verified that foregoing equipment has been registered under the Clause 3, Article 58-2 of Radio
Waves Act.
Month) 26% (Day)
= H Ao
Director General of National Radio Research Agency
¥ AFSF PSENN AL e "H T FILEA" g paste] §Estelof gt
SHEA] hel B AR 2 S5 #aE = sy
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FORCE

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
IEC 60068-2-2:2007
IEC 60068-2-2:2007
EN 60068-2-64:2008

Test Ae; Cold -5 °C, 16 h
Test Be; Dry heat +35°C, 16 h
Test Be; Dry heat +50 °C, 16 h

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

Test Ea; Shock, 11 g, 11 ms, 6 x 9 shocks

EN 60068-2-27:2008

1EC 60529:2013 IP5X
1EC 60529:2013 IPX4
Signature

o

FORCE Technology
Venlighedsvej 4
2970 Hersholm

Tel.+45 43 25 14 00

Fax

FORCE Technology Norway AS
Nye Vak8s vei 32

1395 Hvalstad, Norway

+47 64 00 35 00

+47 64 00 35 01
info@forcetechnology.no

FORCE Technology Sweden AB
Tallmétargatan 7

72134 Vésterds, Sweden

+46 (0)21-490 3000

+46 (0)21-490 3001
info@forcetechnology.se

FORCE Technology

Park Allé 345

2605 Brgndby, Denmark
+45 43 25 00 00

+45 43 25 00 10
info@forcetechnology.dk
www.forcetechnology.com

AETHEEA
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FORCE Technology has performed compliance testing on electrical products since 1967. FORCE Technology is an accredited test house
according to EN17025 and participates in international standardization with organizations such as CEN/CENELEC, IEC/CISPR and ETSL.
This attestation of conformity with the below mentioned standards and/or normative documents is based on accredited tests and/or
technical assessments carried out at FORCE Technology.

Attestation holder

Universal Robots A/S

Energivej 25

5260 Odense S

DENMARK

Product identification

UR16e — 6-axis robot arm

Manufacturer

Universal Robots A/S

Technical documentation

FORCE Technology test report 119-24864-1, dated 03 June 2019.

Standards/Normative documents

IEC 61000-6-1:2016 EMC Directive 2014/30/EU, Article 6

IEC 61000-6-2:2016 EN 61000-6-1:2007

IEC 61000-6-3:2006 + AMD1:2010 EN 61000-6-2:2005

IEC 61000-6-4:2018 EN 61000-6-3:2007 + A1:2011

IEC 61326-3-1:2017 EN 61000-6-4:2007 + A1:2011

EN 61326-3-1:2017

The product identified above has been assessed and complies with the specified standards/normative documents. The attestation

does not include any market surveillance. It is the responsibility of the manufacturer that mass-produced apparatus have the same

properties and quality. This attestation does not contain any statements pertaining to the requirements pursuant to other standards,

directives or laws other than the above mentioned.

Signature Kn ud A Digitally signed by

*  Knud A. Baltsen
Baltsen Date: 2019.07.04
20:59:02 +02'00'
Signed by: Knud A. Baltsen, Senior Specialist, Product Compliance
FORCE Technology
Agro Food Park 13
8.
nfo@forcetechnology.se
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ISO 13849-1:2006 [PLd]

1ISO 13849-1:2015 [PLd]

1ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd - 2006/42/EC]
EN ISO 13849-2:2012 (E) (2006/42/EC)
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ISO 13850:2015 [& K| JHEl 1 2| 1]
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EN ISO 13850:2015 [& X 3+ &l 1 2| 1-2006/42/EC]
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1ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

Safety of machinery - General principles for design - Risk assessment and risk reduction
URZxX=2 0l E&2 &0 IetA &It L.

ISO 10218-1:2011
EN ISO 10218-1:2011(E) [2006/42/EC]
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0l 0= EE2ISOHEZ=1S010218-1 2 ISO10218-2E ottt Z S & &t 2 AHOILHAH= S =
JOHUHAO=E0HZ BIRAAX L, LHE2 S L6t

Ol EZ2 =M 2 Z(1SO10218-2)2 Universal RobotsO| Ot 22 A A E S
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1]
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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]
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IEC 61326-3-1:2008
EN 61326-3-1:2008
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IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]
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ISO 14118:2000 (E)
EN 1037/A1:2008 [2006/42/EC]

Safety of machinery - Prevention of unexpected start-up
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IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]
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IEC 60529:2013
EN 60529/A2:2013
Degrees of protection provided by enclosures (IP Code)
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IEC 60320-1/A1:2007

IEC 60320-1:2015

EN 60320-1/A1:2007 [2006/95/EC]
EN 60320-1:2015
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ISO 9409-1:2004 [Type 50-4-M6]
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ISO 13732-1:2006
EN ISO 13732-1:2008 [2006/42/EC]
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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
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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
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IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007
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EUROMAP 67:2015, V1.11

Electrical Interface between Injection Molding Machine and Handling Device / Robot
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UR16e
33.1kg/72.91b

16 kg/35.21b
900 mm/35.4in
+ 360 ° for all joints

HOlA X & X E: X 120°/s.01 8t 2= X0

€ : %/ O} 180 °/s.Tool: Approx. 1M/ /Approx. 39.4 /.

500 Hz
55N
1+ 0.05mm/+0.0019in(1.9 mils), ISO 9283 = ==
@190 mm/7.5in
6 rotating joints
460 mm x 449 mm x 254 mm/18.2in x 17.6in x 10in
16 digital in, 16 digital out, 2 analog in, 2 analog out
2CIXNE2, 20X E0t=,20t =20l
RS
12VI2AV2A (=€ E) 1A 2 8)
24V 2 Aiin Control Box

TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T
Ethernet socket, MODBUS TCP & EtherNet/IP
Adapter, Profinet

PolyScope graphical user interface on 12" touchscreen

Robot Arm: Less than 65dB(A) Control Box: Less than
50dB(A)

IP54

EXLISOZEHASHES HAIISOSHA6
585W

Approx. 350 W using a typical program

200A

17 advanced safety functions. In compliance with: EN
ISO 13849-1:2008, PLd, Cat.3and EN ISO 10218-
1:2011, clause 5.10.5

Aluminium, PP plastic
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TP Cable: Teach Pendant to Control Box

ERAOISZR AV AHES UHA(S
&)

100-240 VAC, 47-440 Hz
45m/177in

i =(PVC) 6 m/236inx 13.4 mm

H & (PVC)12m/472.4inx 13.4 mm
HiFlex(PUR) 6 m/236inx 12.1 mm
HiFlex(PUR) 12m/472.4inx 12.1 mm

UR16e
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U Ct: https://www.universal-robots.com/support

Universal Robots e-Series Safety Functions and Safety I/0 are PLd, Category 3 (ISO 13849-1), with
certification by TUV NORD (certificate # 44 207 14097610).

Safety Function (SF) Descriptions (see Chapter 2 of manual: For safety I/O, the resulting safety
function including the external device or equipment is determined by the overall architecture and the
sum of all PFHds, including the UR robot safety function PFHd. All safety functions are individual safety

functions.

A

=)

If any safety function limit is exceeded, or a fault is detected in a safety function or
safety-related part of the control system, the result is a Category 0 stop (immediate
removal of power) according to IEC 60204-1.

Pressing the Estop PB on the
pendant1 or the External Estop (if
using the Estop Safety Input) results

L in a Cat 1 stop with power removed
1,2,3,4
Emergenc from the robot actuators and the tool Robot
Stg Y I/0. Command1 all joints to stop and Category 1 stop ) 1.30E- including
(accorSin upon all joints coming to a monitored (IEC 60204-1) 07 robot
9 standstill state, power is removed. tool 110
to ISO . .
13850) See Stop Time and Stop Distance
Safety Functions. ONLY USE FOR
EMERGENCY PURPOSES, not
safeguarding.
AMEX &9 A 81 UR16e
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This safety function is initiated by an
external protective device using
safety inputs which will initiate a Cat 2
stop3. The tool I/0O are unaffected by
SF2 the safeguard stop. Various
Safeguard configurations are provided. If an
Stop4 enabling device is connected, it is Category 2 stop
(Protective possible to configure the safeguard (IEC 60204-1) SS2 1.20E-
S . . Robot
Stop stop to function in automatic mode stop (as described 07
according ONLY. See the Stop Time and Stop in IEC 61800-5-2)
to ISO Distance Safety Functions4 . For the
10218-1) functional safety of the complete
integrated safety function, add the
PFHd of the external protective
device to the PFHd of the Safeguard
Stop.
Sets upper and lower limits for the
allowed joint positions. Stopping time Will not allow
and distance is not a considered as motion to exceed
SF3 the limit(s) will not be violated. Each any limit settings.
Joint joint can have its own limits. Directly Speed could be
Position  limits the set of allowed joint positions  reduced so motion 50 1.20E- Joint
Limit (soft that the joints can move within. Itis will not exceed any 07 (each)
axis set in the safety part of the User limit. A protective
limiting)  Interface. Itis a means of safety-rated stop will be initiated
soft axis limiting and space limiting, to prevent
according to ISO 10218-1:2011, exceeding any limit.
5.12.3.
Sets z?n.upper limit fgr the10|.nt .spee'd. Will not allow
Each joint can have its own limit. This .
, , motion to exceed
safety function has the most influence . .
on energy transfer upon contact any limit settings.
SF4 (clamping or transient). Directly limits Speed could be
Joint ping g yin reduced somotion 1.15 1.20E- Joint
the set of allowed joint speeds which . o
Speed . . will not exceed any Is 07 (each)
. the joints are allowed to perform. Itis . .
Limit X limit. A protective
set in the safety setup part of the User . o
. . stop will be initiated
Interface. Used to limit fast joint
: to prevent
movements, e.g. risks related to ) .
, " exceeding any limit.
singularities.
UR16e 82 NE=DURS R P
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Exceeding the internal joint torque
limit (each joint) resultsina Cat 0
stop3. This is shown as SF #5 in the
Joint Generation 3 (CB3) UR robots. This
Torque is not accessible to the user; itis a - - - -
Limit factory setting. Itis NOT shown as a
safety function because there are no
user settings and no user
configuration possibilities.
Monitors the TCP Pose (position and
orientation) and will prevent
exceeding a safety plane or TCP
SF5 Pose Limit. Multiple pose limits are
Called possible (tool flange, elbow, and up to Will not allow
various 2 configurable tool offset pointswitha  motion to exceed
names: radius) Orientation restricted by the any limit settings.
Pose Limit, deviation from the feature Z direction  Speed or torques 30 TCP
Tool Limit, of the tool flange OR the TCP. This could be reduced 40 1.20E- Tool
Orientation safety function consists of two parts. so motion will not mm 07 flange
Limit, One is the safety planes for limiting exceed any limit. A Elbow
Safety the possible TCP positions. The protective stop will
Planes, second is the TCP orientation limit, be initiated to
Safety which is entered as an allowed prevent exceeding
Boundaries direction and a tolerance. This any limit. Will not
provides TCP and wrist inclusion/ allow motion to
exclusion zones due to the safety exceed any limit
planes. settings.
SF6
Speed Monitors the TCP and elbow speed 50 1.20E- TCp
Limit TCP  to prevent exceeding a speed limit. mm/s 07
& Elbow
AMEX &9 A 83 UR16e
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The Force Limit is the force exerted
by the robot at the TCP (tool center
point) and “elbow”. The safety
function continuously calculates the Will not allow
torques allowed for each joint to stay motion to exceed
within the defined force limit for both any limit settings.

SF7 the TCP &the elbow. The jOintS Speed or torques

Force Limit cc?nt.rol their torque output to stay ' could be reduced 25N 1.50E- TCP
(TCP) within the allowed torque range. This o motion will not 07

means that the forces atthe TCP or exceed any limit. A
elbow will stay within the defined protective stop will
force limit. When a monitored stop is be initiated to
initiated by the Force Limit SF, the prevent exceeding
robot will stop, then “back-off’ to a any limit. Will not
position where the force limit was not allow motion to
exceeded. Then it will stop again. exceed any limit
The momentum limit is very useful for settings.

SF8 s —
limiting transient impacts. The 3kg 1.20E-

Momentum o . Robot

Limit Momentum Limit affects the entire m/s 07
robot.
This function monitors the
mechanical work (sum of joint
torques times joint angular speeds)

SF9 performed by the robot, which also Dynamic limiting of 1 50E-

Power affects the current to the robot arm as the current/torque 07 Robot

Limit well as the robot speed. This safety
function dynamically limits the
current/ torque but maintains the
speed.

UR16e 84 MNEXEHA
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When configured for Estop output and there is an Estop
condition (see SF1), the dual outputs are LOW. If there is no
SF10 Estop condition, dual OutpL:ItS are high. Pul§es are not usgd but_ External
they are tolerated. For the integrated functional safety rating with :
UR : connection
an external Estop device, add the PFHd of the UR Estop .
Robot , . 4.70E-08 tologic
Estop function (SF0 or SF1) to the PFHd of the external logic (if any) and/or
Output and its components (e.g. Estop pushbutton). equibment
P For the Estop Output, validation is performed at the external quip
equipment, as the UR output is an input to this external
equipment.
SF11  Whenever the robot is moving (motion underway), the dual External
UR digital outputs are LOW. Outputs are HIGH when no movement. .
. . . connection
Robot  The functional safety rating is for what is within the UR robot. .
. . : . ) 1.20E-07 tologic
Moving: The integrated functional safety performance requires adding and/or
Digital  this PFHd to the PFHd of the external logic (if any) and its .
equipment
Output  components.
SF12  Whenever the robot is STOPPING (in process of stopping orin a
UR stand-still condition) the dual digital outputs are HIGH. When External
Robot  outputs are LOW, robot is NOT in the process or stopping and connection
Not NOT in a stand-still condition. The functional safety ratingisfor =~ 1.20E-07 to logic
stopping: what is within the UR robot. The integrated functional safety and/or
Digital  performance requires adding this PFHd to the PFHd of the equipment
Output  external logic (if any) and its components.
SF13 - .
Whenever the robot is in reduced mode (or reduced mode is
UR o . External
initiated), the dual digital outputs are LOW. See below. The .
Robot . N S connection
functional safety rating is for what is within the UR robot. The .
Reduced . g ) . ) 1.20E-07 tologic
Mode- integrated functional safety performance requires adding this &Jor
.. PFHdto the PFHd of the external logic (if any) and its .
Digital components equipment
Output P '
SF14
UR Whenever the robot is NOT in reduced mode (or the reduced External
Robot  mode is not initiated), the dual digital outputs are LOW. The .
. o . connection
Not functional safety rating is for what is within the UR robot. The .
. . . . . 1.20E-07 tologic
Reduced integrated functional safety performance requires adding this &Jor
Mode: PFHd to the PFHd of the external logic (if any) and its .
.. equipment
Digital components.
Output
AMEX &9 A 85 UR16e
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SF# and Tole
Safety Description What happens? PFHd Affects
. rance
Function
Real time monitoring of conditions such
that the stopping time limit will not be
exceeded. Robot speed is limited to
ensure that the stop time limit is not Will not allow the
exceeded. The control SW continuously  actual stopping time
SF15 calculates the stopping capability of the to exceed the limit
Stopping robot in the given motion. If the time setting. Causes 1.20E-
. : : . 50 ms Robot
Time needed to stop the robot is at risk of decrease in speed 07
Limit exceeding the time limit, the speed of or a protective stop
motion is reduced to ensure the limit is not soasNOT to
exceeded. The safety function performs exceed the limit
the same calculation of the stopping time
and initiates a cat 0 stop if they are
exceeded.
Real time monitoring of conditions such
that the stopping distance limit will not be
exceeded. Robot speed is limited to
ensure that the stop distance limit willnot ~ Will not allow the
be exceeded. The control SW actual stopping time
SF16 continuously calculates the stopping to exceed the limit
Stopping capability of the robot in the given motion. setting. Causes m 1.20E- Robot
Distance If the distance needed to stop the robotis  decrease in speed 07
Limit  at risk of exceeding the distance limit, the  or a protective stop
speed of motion is reduced to ensure the soas NOT to
limit is not exceeded. The safety function exceed the limit
performs the same calculation of the
stopping distance and initiates a cat 0 stop
if they are exceeded.
Safety function which monitors a safety .
. The “safe home
rated output, such that it ensures that the y External
SF17 . output” can only be .
output can only be activated when the ) connection
Safe . , « activated when the . 1.20E- .
robot is in the configured “safe home . 1.7 to logic
Home - S , robotis in the 07
... position”. A cat 0 stop is initiated if the . « and/or
Position _ . . . configured “safe .
output is activated when the robot is not in e equipment
. " home position
the configured position.
UR16e 86 MNEXEHA
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Reduced Mode can be initiated by a safety plane/ boundary (starts
when at 2cm of the plane and reduced mode settings are achieved PFHd s
within 2cm of the plane) or by use of an input to initiate (will achieve either
Reduced reduced settings within 500ms). 1.20E-07
Mode SF When the external connections are Low, Reduced Mode is or 1.50E-
settings initiated. Reduced Mode means that ALL reduced mode limitsare 07 Robot
change ACTIVE. depending
9 Reduced mode is not a safety function, rather it is a state affecting onthe
the settings of the following safety function limits: joint position, joint safety
speed, TCP pose limit, TCP speed, TCP force, momentum, function
power, stopping time, and stopping distance.
When configured for Safeguard Reset and the external
. " . Input to
Safeguard connections transition from low to high, the safeguard stop
. - SF2 (See Robot
Reset RESETS. Safety input to initiate a reset of safeguard stop safety SF2)
function.
When the external Enabling Device connections are Low, a
Safeguard Stop (SF2) is initiated. Recommendation: Use with a
mode switch as a safety input. If a mode switch is not used and Input to
3 Position  connected to the safety inputs, then the robot mode will be SF2 (See
Enablllng determined by the User Interface. If the User Interface is in SE? Robot
Device . " . . . .
INPUT * “run mode”, the enabling device will not be active. safeguard
* “programming mode”, the enabling device will be active. It is stop)
possible to use password protection for changing the mode
by the User Interface.
When the external connections are Low, Operation Mode (running/
automatic operation in automatic mode) is in effect. When High,
. . . . Input to
mode is programming/ teach. Recommendation: Use with a 3-
Mode iy . : . . SF2 (See
. position enabling device. When in teach/program, initially the TCP
switch . . SF2 Robot
speed will be limited to 250mm/s. The speed can manually be
INPUT . . . « o safeguard
increased by using the pendant user interface “speed-slider”, but stop)

upon activation of the enabling device, the speed limitation will
reset to 250mm/s.

17.2. Table 2

UR e-Series robots comply with ISO 10218-1:2011 and the applicable portions of ISO/TS 15066. It is
important to note that most of ISO/TS 15066 is directed towards the integrator and not the robot
manufacturer. ISO 10218-1:2011, clause 5.10 collaborative operation details 4 collaborative operation
techniques as explained below. It is very important to understand that collaborative operation is of the
APPLICATION when in AUTOMATIC mode.
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Collaborative

Safety-rated

Stop condition where position is held
at a standstill and is monitored as a
safety function. Category 2 stop is
permitted to auto reset. In the case of

UR robots’ safeguard stop
is a safety-rated monitored
stop, See SF2 on page 1.

Operation , . . . Itis likely, in the future, that
1 " monitored resetting and restarting operation « .
2011 edition, . safety-rated monitored
clause 5.10.2 stop after a safety -rated monitored stop, stop” will not be called a
o see ISO 10218-2 and ISO/TS 15066 P .
. form of collaborative
as resumption shall not cause .
" operation.
hazardous conditions.
This is essentially individual and direct
personal control while the robot is in
automatic mode. UR robots do not provide
Hand guiding equipment shall be hand-guiding for
located close to the end-effectorand  g|1aborative operation.
Collaborative shall have: Hand-guided teach (free
2 Operation Hand- e an Emergency Stop drive) is provided with UR
2011 edition,  guiding pushbutton robots but this is for
clause 5.10.3 + a3-position enabling device programming in manual
mode and not for
* asafety-rated monitored stop  collaborative operation in
function automatic mode.
* a settable safety-rated
monitored speed function
UR16e 88 MNEXEHA
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SSM is the robot maintaining a
separation distance from any
operator (human). This is done by -
monitoring of the distance between 10 facilitate SSM, UR
the robot system and intrusions to robot§ h"’_‘VG the capability
ensure that the MINIMUM of switching between two
PROTECTIVE DISTANCE is SR PRI 8l
assured. Usually, this is accomplished Safety functions with
using Sensitive Protective Equipment  configurable limits (normal
(SPE), where typically a safety laser ~ and reduced). See
scanner detects intrusion(s) towards Reduced Mode on page 4.
the robot system. Normal operation can be
This SPE causes: when no intrusion is
N I
Speed and 1. dynamic changing of the ::Lz(;tdei LZ?gta SI(; ::s y
Collaborative  separation parameters for the limiting Y .y . . :
. . . safety boundaries. Multiple Ok
Operation monitoring safety functions; or by
3 2011 editi SSM safety zones can be =
edition,  ( ) 2. asafety-rated monitored stop  readily used with UR o
clause 5.10.4 safety - U
condition. robots. For example, one o

functions

A/S.

. : . " fety zone can
Upon detection of the intrusion exiting safety zone can be used

. ., . for “reduced settings” and 2

the protective device’s detection , 2
. . another zone boundary is @

zone, the robot is permitted to: T
used as a safeguard stop 2

1. resume the “higher” normal input to the UR robot. E
safety function limits in the case Reduced limits can also 2

of 1) above include a reduced setting g

2. resume operation in the case of for the stop time and stop S

2) above distance limits - to reduce P

the work area and =]

Inthe case of 2) 2), restarting floorspace. g

operation after a safety -rated
monitored stop, see ISO 10218-2 and
ISO/TS 15066 for requirements.

ANEX E2E AN 89 UR16e
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How to accomplish PFL is left to the
robot manufacturer. The robot design
and/or safety functions will limit the
energy transfer from the robot to a

UR robots are power and
force limiting robots
specifically designed to
enable collaborative
applications where the
robot could contact a
person and cause no

Powerand person. If any parameter limit is o
: . . injury. UR robots have
Collaborative  force limiting exceeded, a protective stop happens. .
. - . L safety functions that can
4 Operation (PFL) by PFL applications require considering be used to limit motion
2011 edition, inherent the ROBOT APPLICATION ’
. . . speed, momentum, force,
clause 5.10.5 designor (including the end-effector and
. .. power and more of the
control workpiece(s), so that any contact will
g robot. These safety
not cause injury. The study performed . .
functions are used in the
evaluated pressures to the ONSET of L
. . robot application to
pain, not injury. See Annex A. See thereby [6SSEN Dressures
ISO/TR 20218-1 End-effectors. y P
and forces caused by the
end-effector and
workpiece(s).
UR16e 90 MNEXEHA
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2HESAX
S A== NS0 NEE AXNA T OHEZIH JU=US SO AOIEQE H
S0l ot Fgs 2=0.5,08 1252 Z2 080N (wp_1) =9 EEE (wp_2) 0l &
ol FetsS HsLIU.OIMUA (wp 2) =RIZ ESLWOIN S 2HECH 2Eol =2 = U
= LI Ct.
S XN FIOXNINIsotH, S =80 0/=ct= A0 EAEE THEGH)| /ol 222
S XS MU M, &M digital input[l] ==Xl S H &toll OF & LICEH.
T2 )H=NEEHHNAHOIX ZXCHOl=if.thend (= LS /O EQNEE BEH G|
PIoH 2et QA2 Z-0:H=A0ZAE) AMZ (wp 2) Ol EEotI M0l H o=
OI0IOICHYOIEZCNEINEX ZOEQ LGS AOIEZAEES BHEGHI| Ko Z2AHAU:1/10Y
)0l FtEUH, 2 0| AOIZAENA EXIE M Ol X0 &= CH
Movel
WP I

WP 1 (blend)

WP 2 (blend)

if (digital input[1l]) then
WP F 1

else
WP F 2

@uWp_1l

WP_F_2

1250wp T2(=)FE YOIZAEOND, ZAX 0 M2t 3= 0l 55 0| EIE S H,
wp P 12 WP F 20/(JH)QUCHifr ZANES 22 0| SH SE M &S I H & CHA.
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O
H

o

AS. B =

X O1E Z2HMoved) L & 17 £ 2H(Movel) 0/ = £ = &f.

0l = & &l (=, Movel, MovedJ &£ = MoveP)0il [ttt CH st =8 Al SOt 4 & & Ct.

Copyright © 2009-2021 by Universal Robots

« MoveP Ul &8 MovePOI M S & & I EE2 /AXl=
M=z &S AZ A0S N2 2tE ez &8 & Ch.Moved &£ = MoveL= MoveP 2t E &
S £ QAU.0 R ZE22 MovePl 25 EE S ANEotDSFSHYESZE B2t
Ct.MovePE Moved &£ = MovelL Ol E & & == S CH.CH &, MoveP2l OtX & HIOI L E= &
0l e 3N EZAEZAFTELG.2R0 2y S (2 =0 &2 HHd
SN IS EMHo) W20 S AZIH180Z 0l JiNtE 2= BHl 2HEHH ALH E
=2 LSt = QL.0IZ ol T2 00A EHY 0l JF L MEIH & ofl 2l 8 2 & D}
T2 OIEAES ZHOIH =& £ AT

« MoveJJl L& E E&8 MoveJEE 2 XCE S2HHM M NHAS SES HECHOHRS
MoveJOll Al Moved 2, MoveJOil A MoveLZ 12l 12 MoveLOll A MoveJZ2 2] E&H 0l =
CLEE2EE0 e AYBUMNE D HE AZE MHSHC (see Figure
15.6). ST T2LZS XNES=e U ST L INECTEAZ20IHESESH E8 EHAE
H2 S 80| RANEUG.S SR T T2LS HBI| QAo =2 IFT el Al2H
S MEBotH ES AT Movel2 AT E LGEL.FSHIF AZEHL0 AS T
S8 S AMEotH Al2H0] 225 X %=L
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* MoveLUWl E& MoveLOIl Al ESfS [ S E /AX= S ASE ekt
MAlE S AZ MO N2 EtHeZ EgEU.2REMWR =S NHEE(UE S
HEAZ A0S 201800l Jit= E<)E Uliot)| flol RS E Wet ot & ol Al

SN ZEE & AT

24.103. & U E RO LRI E

iy ~ o -
-~ = 20| ZIE AT 212 hd
: 3o oz !

A 3 @ goEeE PAELESES %
4 ¢ lv wEos
" o
gy 5 ® ViaPoint_1 £ D T2 Q38| A0|R FHA ATH S
waEr0| Al I3 ® EndPoint_1 NE A LEE 2 0.0
pr——— 7 -2 U mm
= o 8 B Jog | TAE 28 | | raced |
9 oz N
10 O Hat of71= o= o712 o5 179.0 °
411 —m = 3
@ zs = HAE e ® =2 wihus g
Qurigez =3 Osz= 250
25 = Jlan 1200
O+ 2.0
21 = AgR L,
_FHOI 1 e ‘Until' 37t

f‘bcx I! .m:::::::
ngzio )

S 0HEAXU 4 UHELZ /XNE R0Hol= AMOIEAEZ A "2AE 2 2 24 E| O] & "It
dee MO RAXN = F=HE F AKX A0S MOIZ2 HAHN(ZEBUHAN LEZLZ).
U AdUHAXNE HIoE 2RSS HY SAH22 05 = UL

Hole Hele & AX0 U= TCP A0Sl A Helolth2t== & ?I Xl ALOI 0l Al TCP AHAll
JbE0tLE Hot= Xl LHEFHCHO E=otH = 2l & #H 20|t XAl B3t E 2 ASHCEH
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24.10.4. Variable Waypoint

o 27

o=
1 v 2o ~ oo|EOIE B o
A= 2 ¢ b Movep HolZA= A hd
wrat 3 ® FojEQIE 1 2RSS 2R 0l
PN
2| 6 ® ViaPoint_1
o 7 ® EndPoint_1
== 8 =
Halt g B 7|l
=M 10 @My
= 411 O Hat I
=4 12 @ =H
> =z 15 - <4 @ zs =tz Mg @ =5 o Ae
S (@EZECES - Q=z= 250
16 -
17t os= 25 EsE 1200
18 == var_2:=2 *faorce() O - 2.0
19 ¢ b Ir..
20 - (=3
21 B A3gE Ok
o Aol hd ‘Until' 27} it
f‘bdxg.m:zzz =5
]
xziol ) ol
iy
_ _ — = 7]
MEstHOIELEZ AN 0] B R0l = calculated_posO| Ct.H == Z X4 OF St Ct. by

27
A
4
d
i

var=p[0.5,0.0,0.0,3.14,0.0,0.01.% H M A x,y,z01 10, 0t X & A2 rx,ry,rz8 & Ol 251 X & & g
M ez =0 & XA Ol CH= 2 D'OIiEHZIOJOEQIX*oP‘—’*Olj,—.a X Ot=0l 3l A
%FDIX—HI/\IOFEF AXN=HMUEFE IHY E=HEAHH MAUHESZ A LD, DS
Z0l oo o EHC.2e EtXNSE0l DE AOIZAEN NEEHAH AL, 008 L 0[=2 A0

HOEJNHS=0NU, 28 HASOH=A0EZAEN XNEEHN JULE 28 BHXNSE2 %9‘4
Ol CHol B X H=CH(=e = HOIA149& X)) 2208 Al Al E8 BHE 0] X Q!
ENSEH=ZER,2R2 0 RAot2 S 22U E=Z OlseHl.

HE =0, zF0HAHNZR=S20mm0lSots &%

Copyright © 2009-2021 by Universal Robots

var 1=p[0,0,0.02,0,0,0]
Movel
Waypoint 1 (variable position):
Use variable=var 1, Feature=Tool

24.10.5. & &t

CT2NHELELSE2SEZSL=TCP 23 SHS NEHE U222 Until 22 0fl 2 of
OlsO0l EZXE WM g E2JH =E0AM XNEet BZE Mhet 0l S 8HL.
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24, 22 ]HE

<unnamed:>*
default*

1 v 2oz

slojzelE 2 9 & Movel

war 3 9 v |45t Base RAIEX+
4 > Untl

7|oH

AE

Fle

BEe Heis 7|sT B 4E YAoR o|SELICH
=3 g

O O 9z e

[1.0,0.0,0.0]
3
EERTETES
=55 250.0]
ES eSS 1200.0
‘Until' 27}

2 &k 0l 4 Xl ot J|

1. g8 =S 0fl A Until
SATUEISTO A WE e A
SU 2O DS EE2ARE + AT

F U SH SN UE M S5 F O

- USSR KA

xziol )

Y MEHS OP HEZ 2HEEASN NE IEEHAS HASHLHS SO L8
[100,0,012 [1,00]2 220l S22 YFS 0IZCH 5= S2H0IHE A0 xS S [et 2ot
SECROSHOYSHHY £ AS HNE S22 0010t AT

24.10.6. Wt KX

T8t unl2 sHH Ot 3XJI==sddstth.2x2d3=2E et 0lsotL 8=
Ol ZXNHHBEG.ZZ2 NS ECIHN =SS =S AHOIEZUE = Ot Untl = =5 =
g =AU .HE0sUH HA EXNIIE==S F0te = JAL A B Until 2240/ SSHE sH
Ol 8 XI=Ch.
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<unnamed:>*
default*
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&g

EZUntl =40l S5EH &
MX-2d8s52 e &9 08 &Y
2oz )8 EC2 s =2

24.10.8. )| Ct&

g FIot 22 08 20 :0t8 = QA &0 E =0
S MEE = ACLH YO XN EH 22 8 &
28 2 AHEC

ol
Ho|ZERIE
e
Jlck
213
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By

Halt

1 v zmmzga J|cta
2 peEMovel 20| Chg Hole 07 £217 B HHBLUG
3 © flojE2IE 1
4 =y
5 B g (ORI
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24, 22 ]HE

24.109. £ &

<unnamed:>*
default

Ll

v 2oz
9 = Move/
@ #ojE2IE 1
- A

LIS
st
It

B owom e

o [

(3

|
Iz 380l 0] 2| MM 220| 23E Aelg WS 220| HOo|ZE0 Ciet HE T 2| 4E
=L,

2
-

ﬂl”"

Oy

Ao
28
[OLEEES

e
Ooruzazes
Ol\lg <Output> v f(x)

O oy mA 23 |<Di.outpUt> ~ ][ 0.500
Ounuse 1o

O z2moz= 83 0.00
O 24 7CPE 2ASHoR Agd
O TcrP &3

_\_LEJEH XF/\—| Al Eé
O TCPMES AEE 4 UL
Mg &g 9] (252 TCP 7 &
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A O
VN

24.10.10. & &

(Het &4 TCPE 2 ULH
| C+(24.10.1. 0| = H 0| X| 14
Il 0 X 195 & X).

<unnamed:>*

default

H2AZ MOENHROS
AFZX)EEE TCP 2L

CH

o=
1 v 22 oz
SlojZ2IE 2 9 & Move/
st 3 @ YYoIEQE 1
4 =z
i 5B g
21 6 e
o4
L
Halt
F4
2 4
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SHE Of2HO| HAIZ|E 201
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24 T2 ¢

HESZZ N0 ZZ2IHEZNM EBL S0 S EZoHH S HO LIEHLE= O AL X LI CY.
A EHUHA B EESE oL SIH I EEE MEGHH EHE HAIXY HAE ZHE H
S LICHOAIXI= = O 255 Xt 2 Ml &t = C.

AN AAE N HSE HANCHAHEHAE SO S HdES = JASLILCH
CetEgdad s I2N3 INE LG I EHAO UHEE H EZ2ISES sNE = AsU
Ct

SNBSS UHEE HAXNIGEZAND=sER, ZE2 0SS HSotdS HE Uak & ol
N Eols B8 LI

<unnamed:>*

default

% oj= =2 42 =

s

1y 2eoz2g Halt
o|EQIE 2 9 < Move/
o 3 @ gojzois 1 O] Ao Z2= 034 uio| H&Of )
4 =z ok
7IcH 5 B oE by
213 6 MmOay o
n
oy 7 O Halt m
Halt Ul
74 o
2o ' | 2

Ol XBUANMEZ2O8# A0l HELDH
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24, 22 ]HE

24.10.12. =4~

o=
1 v 22 O]

SlojZ2IE 2 9 & Move/

wrar 3 ® gojEQIE 1
4 =y

A== 5 R A0

21 6 maY

ey 7 O Halt
8 » =4

Halt

ESN

2o 9

v
by

> 4=

N .

TG0 e =2 8
8 o

ol
1 v 2xosgd
lojzoIE 2 & & Move/
e 3 | @ woEeE]
4 - Z[F
i 5 7oy
213 6 Mzy
p— 7 O Hal
8 m =4
Halt 9 ¢ m EH
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24.10.14. H 0|2 & & &
EEI ¢l s W

Program  Instal u atio Move
Q _ Graphics Variables
Move
1 v Robot Program Select Payload
Waypoint 2 = Set Payload: Payload
Direction Payload objects are defined in installation
Wait Set workpiece payload
Set |~/ Payload v
Popup Payload
(RIS Mass 0.100
Comment Center of Gravity
A g

Folder CX 0.00]
Set Payload cy 0.00]

) Advanced cz 0.00
) Templates

O Normal Sp s 0% Simulation .

HOI2E 88 HES ABG0 22 4o HORSS 4FELCLS S0 04 HOIR
SO T2 YR, AHS SIS0 2RI KIIX RO H BSHNE E2lHots XS YK 6t
AMHOIZE EHS THE 4 UL
o2
HOZEE SH2H S4F5H 2K 2H H5S 2XH D25 IS YK
24 UL
+ J2HZ SHE BN £SO HOZES S4B LT
HOIZE &% $YS MBGI0 LIS 201 2 4 ASLICH
- HOIZE S 0l2h 0 A= SSCH2S MBGH0I X0 A 010l PEE HOIZE S ot
LIS e BT,

s F=EEUH20AM AHAAE HOIZEE H8ot D 2 L CoGEEN EEHOtH M2 2
HOlz2=E A4 &Lt

BHdCZ HdEHES ME0H EEA UGS EE HNOZEZ E2EE =& ASLITH
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1 v 2o

o 2 9 & Move/ T
3 @ soEee
EEEE . 3 - o 2Z0|M EET%e 5| ABFHOF HA HATUC
e 5 Ry
If R - .
7 O Hal @ =4 Locp
AJRE -
8 » =4 O X3| Loop:
oiE 9 Loop 34 s 0l5
e ) sx1
A9z - P O B340l 32 0 Loop
Etoloy \
SERESEE O Faae X 378
-1
> =

xziol )

= U= E2 0 FH 2 LoopStCHE BN et JI2 Z2 13 FE2 222 Loop
St LE, 23 = = Loopdt HLE, =0 & ED_OI &0l H = Loopdt L. & & == Loopot= &%
e &2 Loop & ==(R AT A2 loop 1)E A0t LoopUHlIlA ERHACZ AIESE

UCtLoopH=I2E =07 N-1ALO0I Ol Ct.

LoopE M ESH A2
Jtotdl ?ist 268 S

—

24 11.2. If

IfandIf...Elsee2 M AN @&

rr
s
2's
gy
2
a
s
hu
M
1o
0K
12
o
e
0
ro
Q
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WV ig 1 v 22 mzgH it
2o 2 ¢ < Move/
MEIE T 3 @ #ojE2IE 1 Z01 MM 3 MEf B D27 40 T2tA Chg 20| AELch
= 4 = H‘
e 5 B0
I3 5 Mz O =sisg Az 2y
ASmE 7 O Halt
8
OE ]
~3E 10
T |11 *
21%| 12
EjoIH 13
=caom 14 3= var_2:=2 *force()
3=
15 ¢ b IF..
= 16 -
> =

[ Eseir 23t || Eserran |

A3 XBREZ

O

|
fES MEdls E8A S PHotle Z2AS ESA HEDIWNM SSCH X240] TrueZ Z Dt ]
SHOFIEY LH HH20| AHECH If 20 = Else 20| ot LE2F A2 == ULt Add Elself & m
Remove ElselfE AtE0tH Elself ES& Al = M ASICH HSEAS HES B =S d86IH 28 & ”m*
=S 4 dot= S IfElself 2 Loop 2= St = UAA S EsHCH If 2 W2l EE 40| FalseZ <

= It Ll ™ Elself £ = Else 2 0] ==&l = Ct.

x5
HEASHASEIASE SEO U= FESHA HE L= LoopEE A IR0 fO0I
HOIEJ /U= B2 EEA LS 0l stopj() £ = stopl()S FItot0 2R = R

CEHNZSE =AU 0= fL LoopEE 250 R=otCH(24.11.1. =2 0[ &
H Ol Xl 2 & X).
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24.11.3. SubProgram

<unnamed:>*
default

MEo=27: 1

O BRI

= HEDZ e CAZ0| TIUoH YoleAL, T2 o T8 & g
MEIE T Uk
oY
PERCRL:D.
If .
<No File Selected>
AIE e 2e
ojsiE
AE"I:
Aoz A (3
Etoj

> = MEI2 28 2 MEZEIW 2127

9 b Move/
@ gjojEeIE 1
= A L2703 43 Al O AoiM 2T MERES HEILIC
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B 5 E ooy |
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ECS
OlHE
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Adzcaols

Dol
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]
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2.9 & Move| fotet a0l Eais e BRBUC,

3 ® gjojEoIE 1

i v -
6 mey | Vi Hvar 2 V| = ‘ 2 * forcel()
7

8

9

10

11 3

12

13

14 3= var_2:=2 *force()

A0l et= &€
sS4 #& [ H Ol

Q IH &l Ol & Ol Al
Ol Al XI € H Al GF

k=%
e

© 0N O W

==
N o

13

N .

US THAHTI N MEE THAC BDY 4 QACH43 T
7E &X)

US Y LT UCL2HOIEH NN AS 2Hots B2 2T 0l
OB RS0 HE YR REE AME LS & AT

E

9
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o M -

AJYE IE

 Move/

® gojEeIE 1
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B JloE
o v | |
O Halt
» =4
- =0

Ofehoil A URController 7t ASRE =2 AR E HIAES QI8 4 QI&L|CE

o
[s =34 3

L. 52
== var_2:=2 *force()
& F ..

100%
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. MS EG EEA BAD (243 T3 A BE | 10X 137)2 AL 5t 0f URscript 2 S 3
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<unnamed:>*
default

MEI = ERLACTS O£ = QIE{RIE0} H25t2/8H OHMIEN] A= OMIE T} Mstst Soto)
4 e cujoioros 2 D27720] 2| LYELICH OIE?} A3 &= Sotoj= M O[HIE7} &2t

B o 7} gick.
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i*tHIOIO1$’—‘.°M otH 22 FOIJ,IEH Hel 24t 0l o 2
Ol =82 & X 8(25.14. 2480101 EcHZ £ & H 0l X209 &

UH HO
m
4
JA
%
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==

<unnamed:>*
default*

‘Conveyor 1 (AEsHA] §48) e
ohze O #0152 2dsist7)|

1/0 43 7H[0]0f DY7He =

Zsojo] =3

Adzcaole

xziol )

ZHONH FREZ DA LCE=EHEIY T2 IHHBUNMMEE = AL HHOIHE =H ot
=SS0 =Y Z2=01S0l JhsotXl2 0l 2HI0I0 2 E2] S0 2 Of = 0l Ck.24 8l Of
HFHES S22 UWHEE0SIEIN LB 2RSS SHS MLHD I AU M3 H
& Ch.

A

bl Ol 01 == 5t J|

1. il Z208= =ELC

2. HEA =20 U0 FH=S &0t 2AB00H F=E LEEXZZ 08 EC0 =
JtetCHZHIO0NH FH SE ot LS 2= sH2 200 SHYS =6

3. AHIOIN =X OtcHe AHIOINH dH =FU=2 S=0 A 280l 0 2iHI 0l O 25
HEOLH OfE MOl E =Xl OF ot =Xl & 2| &t Ch

7&"}

a If Elself £ = Loop LHOl 21010 =& L EII U D, HESHAS HES FHES sH
0] & &4 & A CtH end_conveyor_tracking() A A& E AL Z0 =
H.”Olo_l xI—ig_?F_Eol-AOI[:I.

T =2 o 1=

AJRCPYOE T2 )M L Ce 2xe AJ2CR0HE AIRS0I2 WE2IHN0IES
ZIGlE A S UHS MZECLATZCR0IHEY 2R et 92 RHS X &0 ol
O AUCH25.1. L et H O] X195 & X)
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default*
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o 27
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2. 20N AIRECLOEE BE UL
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S IH QB HEH S M)
ZEHANAM UM ZEHS S50 S22 YHOR AIRCLI0S SHO EHE E
C.
P EAEAS HEG0 LA B0 0L BN EX ZOBI0 I8 LS S MBS
M5O LIAS RE5HX 2 8 2201 0l 52 SHQICH
x9
ATRCROIH TR IS ARSI MO ADZCS2H0/H HIES LIA
QA0 ESCHLUA BS I8 AT RC20/8 T2 850 28
sz 20
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R A E=ASNIIN LS SEHS AESH LRIFAXE MWDK H S
SI.Q2 XAHE2 5L Ol & =DHE £ QL
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o
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ol
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u
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=
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27

* NotOK: A FEC0IE= ADFE0IB 2 NOTOK &l St &
INE=RII RPS NS

c A2 AR E0IBE=HoE AHelE
A

c N2E =W ATIZEZ0EE= H2E

24.13. URCaps

24.13.1. Remote TCP 2 Toolpath URCap

Remote TCP £ Toolpath URCap= AtEotH S dIH ZIEJIZX HIOIAE JIELE 32+
DEEHH JU=3F S HH ZAERTCP)E £E == ULH.Remote TCP & Toolpath URCap
SASOIHAOIEZNE Y A 0lsS2 ZTZ D YodtD EFAF CAD/ICAM A Z E IO THI| Xl Ofl
/(\3H
OF

St

JoE It ESEZ WSV 2R SH g o= UL

b o
ron 0x

i

Remote TCP URCap2 AMESHI|I Ml 222 S tH(18.7.2 % S5 % URCap 2t 0| 4l
A IH HOIX100 B X).RTCPE DEE ES2JIEC2 220 2SS F20sdllotdote =2
T AN ASECHRTCP= RTCP_MoveP & RTCP _CircleMove 22 1 &M AISE | D& E E

SJELC YIS EEZ A REES 0S8

A

NRERZ+QH e B 6 =

installstin | Move

Fun g
Remote TCP & Toolpath
> safety
Start the controller before using this URCap:
o FEtive Controller Status: STOPPED
Y URCaps

Remote TCP
& Toolpath
Select an option below based on your application:
Remote TCP
| Toolpath Moves | | Linear & Circle Moves
Regular TCP

| Toolpath Moves |

o Power off

2 EHTCP(25.2. TCP + & T Ol Al 195 & )2t O & Ot &2
o

=
DOSSNEE 4+ UGTEHUSHAT A2 £ U
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« RTCP I Xl 1 Al
« RTCP &tAl =

SZ 0 M RTCP & &35t2|
SIS AS5H0| RTCPE & H 58 R
Eo|zcz RS X028 4

1. M RTCPRTCPE 2t=d & G atJ| Ot
RTCPE & &ietL}.

TCPAOIZQE L RTCP & 0l== & ol A RTCP

0
[wl

olZ2s wElL.E=E8U2H=UAMIE

2. ZOE SHUMN A ZBACSUSUHS 20 SHS S CHRTCP XA 2401 &
€45t |50 XHAl 2D LXIGHES 260 E =X 208

| ' I l <unnamed>
default* ,
o Log

Run stallation |  Move

Remote TCP & Toolpath
> safety
= Remote Tool Center Point II'
> Fieldbus ) )
Defined with respect to the robot base frame
—— [Z ] @Fme - WIEIN

Remote TCP

& Toolpath Position
Set position using the wizard:
X 0.00 mm
v 0.00| mm “n oz
z 0.00 mm
Remote TCP
Crientation
Copy values from a feature:
RX 0.0000  rad
RY 0.0000 rad
RZ 0.0000  rad

O Power off Speed E——— Simulation .

24.13.2. Remote TCP 0| & & 4]

RTCP_MoveP

2! 8t MoveP 2} OF &0

=
EQI jl.ﬁ:[:gxol
=< -l =2 o —

—_

Xl 2 RTCP_MoveP= 2% 20| Remote TCPE J|E22 0| Sdl= € &
FCF25.2. TCP 24 HIOI X195 E2 X0 AIL.

ol

RTCP & 0l &

28t 0S4 Ot 2 RTCP & 0l =2 RTCP_MoveP Ol =Jtot0 2 & 0l S
Ct.252.TCP & H Ol X195 i EE S HF Lot A 2.

o
i
4
30
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dosd U SN NEE G EL RE =
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AOIDH, 20l sE= P S22 elol Ars = HE == 8L

24.13.3. 23 TCPAIOI LI E

e A0 ELNER D
ot deez 8L
E MOl AN S=otes
Ol AHAE+=Z 2 A0
RTCP A0l &£ @I E S El

&I 2 RTCP 2 0l
= QA Il = 8t
st0ltt.28 BtAI S
SCAAALL2

M2 b

o

rrrrr

= de SHEEAE
FJ=JI2822 2= A0l Eel
Z 3 M0l ollelol & Ct=¢g BHXl

Graphics

Variables

> S 1 ¥ Robot Program
> Templates 2 @ ¥ RTCP_MoveP

3 - RTCPWaypacint 1
W URCaps =

RTCPWaypoint_1

Toolpath
Move

Remote TCP
Move

@ Use shared blend radius

O Blend with radius

25 |mm

=+ Waypoint
—+ CircleMove
~+ Toolpath

495X BHETZ

Speed |

O Power off

RTCP Al O] &L 21 E Wl Al

1. T2 &0l M RTCP_MoveP = = £ & & 8t L}.

Remote TCP Waypoint

RTCP_MoveP = E0IA €8S =2 0SS 3tHS HA

Move here

@ Use shared parameters

o Tool speed

Tool acceleration

250 /mm/s
200 mmys?

Simulation .

2 BHLI.
3. OIS SAHUAMEIXN 2EEE=ZTISE MESH ZRE Adte 2E 22 B X BT
4. EOIGIHM =M I3 HAS FECL
RTCP #A Ol £ 2 E 4ot
ESSAMEOHZROFAZANOEREHH TS AL IR EF UIS ABE F
ENHUBXNESR E8S =2 RTCP_MovePOl M 01 ZQIEN (8 28 BIASS &8
Ch.
INE=DNIR~R PN 187 UR16e

O
H

7

AS. B =
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EF

@ Sl A2t EE(W: 0,108 )= RTCP_MoveP == 2| ot = E 2 AEE
T UAOXNIAHYXN L= S CEIH0tR =2 RTCP_MoveP = S0l =It& ™ &
SO Fad A A ISt

24134. A TCPE&E =

Remote TCP £ Toolpath URCap2 Z 2 S &

=XMNSH A ol [
T E T M .

njo
_>'j
O
[0
HU
0z
0x
Ql
0
HU
Ju
1Bl
o
2
H
i
H
[l
i
=

LI

Remote TCP Toolpath =* 4
1. Remote TCP & ToolpathURCap & HIO| XI0A 2B TCPEZ 2 0ls= HEIGtH A S
Z E A& &t
2. X& 8o X&s uact.
Remote TCP ToolpathOl s = LS 22 2 A8 RA2JER
* Toolpath It &
- A TCP
- 221 TCPPCS

ol
a

CAD/ICAMAZEJUHE MESIH EE = F 4ol

Toolpath= E 2 THAl, A=, S L= (0 5T)H 0ls 2= H2 &0

1. 252 CADRE =S HHdotHU JtH=2Ch

2. 220 08 22 FHEAH(PCS)E & & &tL.

3. FESHSIIUCSZPCSEIIEZ EZZ MY

4. S22 SsHS AM=dl0l&otAH ol & 0 L XIot= KXl & el ettt
5. E3Z2E & NI .ncG-code It Z LHEHLCE,
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G-code EZJZE Z2/AIDETZ IIHLI

default

= amed>*

N u.nnar'ﬂ D E E cc
- New, Open... Save... c

Run = o =

> Basic Q - Graphics Variables

1 ¥ Robot Program Remote TCP Toolpath

> Templates 2 9 ¥ RTCP_MoveP

v URCaps = RTCPToolpath_1
G RTCPToolpath_1 Fixed PCS -
Toolpath
Move Select Toolpath File Select PCS
Remote TCP <toolpath file> A Use active PCS A4 Move to First Point
Move

@ Use shared blend radius (O use feed rate

O Blend with radius @ Use shared tool speed
25 [mm

OTOD\ speed 250 |mm,

=+ Waypoint @ Use shared tool acceleration
- CircleMove O Tool acceleration 200 \rmys®
~+ Toolpath

1 Atoolpath file must be selected.

495 xXBHETZ

Normal

1. EZZMESUSBAEA FENHEECN 2=t 232 W2 & & XH= .ncH OF
él-
2. EIXI ®IEHE0 USB s ogsetth

24.13.5. 91 2{ TCP

£32 0|2 ¥ & Remote TCP + 4

1. CAMEES A AU A0 ZAEUM S XN S 2 FSHC.

2. T2EC0IEE AME6IH OelHZ 282 522 &=L

3. Remote TCP2| %I X| & &4

4. |IXI OtEAIE AFE0HH 2= gtS 2 =L,

5. Remote TCPOl § 2otJ| ?lolf Aot RS EEAE LS UM 2RSS = ZEHT

6. SCIH 22 X UM AOZCENAN E NME FLSIH. Lz US2REHEH
A ZHX= 20l oF 8L,

7. Ol & CHAHIOIAN &6t A sLet HAZ Sde EES st

8 Zdio ST AM a8t=S =Atct0 Remote TCP AtHI E S8 et EZ 2t &G = SO
Aot fE XX SANEC

MNETFEYA 189 UR16e

O
H

7
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24.13.6. & & TCP PCS

Remote TCP 22 M EH(PCS) = &R 5+ =ei X
ADTSGHUA XNZOIE =2 0HHASE

= El

JlEez JdeE Az Ho=t.2d
stCt.o

St 4 316t Remote TCP PCSE E| &

ro
O

3 UE SotLE AMEE &= UL

Run nstalltion  Move

Remote TCP & Toolpath
> safety k

Instructions Toolpath Remote TCP _
S Fiekdbus Remote TCP Part Coordinate System II'
_ Defined with respect to the robot tool frame.
SE [Z]encrs < (B[ +][ @

Remote TCP

& Toolpath Position

X 0.00 mm

Y 0.00 mm

z 0.00 mm

Crientation

RX 0.0000  rad

RY 0.0000  rad

RZ 0.0000 rad
@T—,w h by defining origin, +X axis, and +Y direction of PCS
OTn.h\l-'H.:\ four reference points on part's surface

Next € cancel

Normal Sp e ——— 100% Simulation .

=l g
g & &
2. XS EIZ0tHH Remote TCPE MBS H & H S =0/ It 22 Remote
TCPE 2 A2 &850 Ol EI& B S 2= 6L
3. Remote TCPE ?Iol 22 X0t RS UH M PCS2 3, L2 XF, 2 YSs LSS
& = &tC.
4. Bl HEES0XNAHEHE FELAXN L MM A0 S22 MAALICH
JgX Eed ol dHs AAEEC
1. P2 HHUNAM3MN E=402 XS 6
2. CADICAMAZEYHUHMN &8st HLEPCSEIELZ XY, ZHAHEE IS
3. T2IEC0IBEE AEOIN delHE B85 2 &=t
4. ¥ XE S EIZ0HdH Remote TCPE MG B8 H S =0/ E EIt2 2 Remote
TCPE A AlZ 8350 Ol EI & B E 2 2= &L,
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5. X B REMO HEES AAEC
6. Remote TCPZ SI3H 222 X 1510 220 X S #XES IS804
7. CH2 BZH 0l CHoh 52 6 AU S Br= 6Tt
JtH PCS & & ol |
HE0 52 YBHOR N A= DS AMB AL 2L S SUNEINEC22E X
U KNI et EF201SS EHOIE= )M PCSE AF S 4 UCHPCS X & MM E 2
NE 4 Y AR HNH HRE TX BHAE OS2 UL
1. PCSRUX L RME LN AR MNE SRS MM ERS 2R S EUX T Y

3. ZCADTUHA AR A &
rncp_pcs_12 0| 11 = &t 0]

RTCPEZ2 L EE & stlt.

Sg = AJYE

4.
5, I ) HOIXS LEZ AU JA=CEEU2 HFHA IHH PCSE M & 5HLH.
6. PCSH & = SCt2 Ul 5= 0l Al variable_rtcp_pcs_1= & & &t C}.
7. RTCP =& 2 L & &0l variable_rtcp_pcs_1= & 0Ol 0| E 62| I of
L EE L.

S A& 0l A= Remote TCP 8 &

Remote TCPE&d 2 =& 46t

<unnamed:>*
default*

Variables

ZE0AM IS PCSE ALEct= 20l CHoll & & &t L.

og
> G 1 ¥ Robot Program

) Templates 2 @ ¥ Toolpath_MoveP

~ URCaps = Toolpath 2

Toolpath

Toolpath_2

Select Toclpath File
<toolpath file= v

Toolpath
Move

Select Plane as PCS
Remote TCP <plane feature= -
Move

O Use feed rate
@ Use shared tool speed

o Tool speed

~+ Toolpath

o Tool acceleration

1 Atoolpath file must be selected

23S XKBRERTZ

O Normal

@ Use shared tool acceleration

Fixed PCS v

Move to First Point

250 |mm,

200 |mm

Simulation .
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1. T2 0 S0l 4N ASHD URCapsE S+ 2 L.
2 2 TCP OIS =S &6t
3. TCPE &8t =& H
4. RTCPToolpath = EE & &
& 4 & RTCPWaypoint '= & £ 4 Al &t C}.
G2 0=0AM S22 It of 2 Remote TCP PCSE & &4 &t L},
6. RTCPToolpath = S0 CtE &= HEotcdH S 2 I
&

7. el 230l Mtz A TCP
2 Ct.

8. MESdOI&8 EENMEZISHS NS HAEGSH 24 = &elgtlt.

o

. o

@ EYEES LG WY DHFOIE IHOR OISO SR ZOS AE ME
o2 HHE Moved2 FI15H0 EY 2 ABE HOITH 2R SHO| SL5HE
E%E*—JFO'I}241O1OIE HOIX144 Ul E =S HFXotd A2

24.13.7. 28 TCPE&Z =2 0

Remote TCP Toolpath 0l & & 1t = A6t & BF TCP Toolpath Ol S 0l = Ct S 01 2 R 6t Ct.
 Toolpath I} &
« LBHTCP
+ PCSZ2 M2 Sl &

=
S

Toolpath It & 24 & JIH 2|

Ol = Toolpath 7+ & (CAD/CAM &= ZERHE AMECIH S22 = F&6t)| HOI X188 & L) H
Toolpath )t 4 2 J[(G-code EZZE 22/ A D2 JFMH 2] Il 0 X189 & X)2 | AFSHLY.
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25. 2 k| &

25.1. & Bt
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X gliM=2R E ScAD
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Bl
I
1A
e
0x
or
2
0L
0!
Ul
o
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x
0x
o
4
0
0!
1
50
m)

25.2.TCP 1 &

S UEH ZOE(TCP)= 2R E2 ZUEOL.2TCPE E S8 SH A S L0UAM 4UHEL
S HNHEOSU MO0l =0 &L

Ol80 MEE AOIZEANEZ SOIEE ZZ

FE AN MMz 0lseth A O0lss 22 DY ot H

-

R 2 b QM

w3 =7 A2
of = p- Ok
Vo = ME ZQIE TCP A3 o

1 TCP

[7 ] miee ~ [ RI[+ ][ B o
o2 l
/0 473 =7l u
Y X 0.0/ mm EH
Y 0.0/ mm # 5
Al = ® @
z 0.0/mm
SRS Ha '
0|0 =2 ALM [I;_,
Agecaom O |EE e [rad) -|
= RX 0.0000 4 E|
RY 0.0000
£1/0 =
RZ 0.0000

mC A Y Y
D EcHa Hoj=<=: | 0.00]kg 0O 2A=4
CxX 0.0 . .

0.0

00
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[+ IS E5lH DR 0ECZ MR TCPE S LICLLMHZ2TCPE EEUR R
0N AEE = UASsLIC

. [212 9510 TCPQ 0| S S bt ZELICH

o I S BGI HEHSHTCPE M HELICHDIKI 2 TCP=E MIHE £ & LITH
&4 TCP
HECZ0lsgd il 224 L TCPE ME0tH TCP2EAIS ZHEHCHE Y TCP= O
S 338((24101.0ls HOI X144 B ) E=LE3HAES P%ﬁkoi HEE = JUCH &4 TCP2
S&E2 0cHY &0l Al23HECH24.8. 1= & H 0| X141 & X).

<unnamed:>*
default

TCP 2|2] E|Z

el Y = I . O e ZolEJ TS
/0 47 2 Ch2 220 Ze 93|12 TCPE olsEiLICH
o o [ amecw |
Ca 129 23
Al oo
z 0.0 /. ops
seeie Ha £ 2 EoIE 4
ZiHojof 22
. 3 EQIE MY
A32cejole. T
= A 0.0000
= 4 39lE 4y
RY 0.0000
£ 1/0
RZ 0.0000 # OHEAL
> o
> ZewA e -
mjo|E=: | 0.00 O 2354 ®u2 Qs
0.0

TCPRIX HES S 20 HSOR Mg = AT
1. EZS gL
2 RE N HU N DRE EOUES MEB[}
3. HAB M IIK 2ATHATCPS0IS5D S 22 ZAX 2 oY 2IXS ME5HII 2o
510 QEZo| x| HAS ABEC
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MY UBES MNEON S HEES NE TCPH MBS CHH NS SH2H X 85t
201 Xt B0l CHYaH0r O 2 X CHA B E 91O LED AEH Ot 2t MO 2
B,
M SIZIS HHMZ TCPE ZHot= O B2t NCH U I XS ALB SR H A0l SHHEX
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Align 228

Auto 228

Automatic mode 109

Automatic Mode Safeguard Reset 127
Automatic Mode Safeguard Stop 126

B

Base 58, 93, 146
Base feature 213
Blend parameters 149
Blending 148
Bracket 28

C

Cone angle 125

Cone center 125

Configurable 1/0 31

control box 73,97, 231

Control Box 2, 26, 28, 30, 39-40, 204
Conveyor Tracking 30, 182
Conveyor Tracking Setup 209
Custom 116
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Delete 120
Direction Vector 154

Disabled 119, 121

Disabled Tool direction limit 125

E

Edit Position 123

Elbow 58, 93

Elbow Force 116

Elbow Speed 116

Error 184

Ethernet 28, 221
EtherNeVt/IP 28, 201, 225
Expression Editor 168

F

Factory Presets 115
Feature 209, 213, 228
Feature menu 180
File Path 239

Folder 160

Footer 93, 132

Frame 180

Freedrive 20, 109, 181, 200, 214, 228-229

G

General purpose I/0 31

AETHEEA

253

UR16e

O
H

i
up
o

A/S.

Copyright © 2009-2021 by Universal Robots



Copyright© 2009-2021 by Universal RobotsA/S. 2 E Z 2l £ 7.

UNIVERSAL ROBOTS

H

Hamburger Menu 96
Header 93
Home 228

I/0 28, 32,95, 126, 201, 203, 231
Initialize 96-97

input signals 126

Installation 95, 239-240
Installation variables 204

integrator 12

J

Joint Limits 118

joint space 144

L

Log 95, 235

M

Manual High Speed 96, 111

Manual mode 109

Mini Displayport 28

MODBUS 28, 209, 221-222, 224, 232
mode

Automatic 95, 110
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Local 95
Manual 95, 110
Remote 96
Modes 20, 119
Momentum 116
Motion 180
Mounting bracket 2
Move 95, 109, 144-145, 158, 230
Move robotto 133
Move Tool 227
MovedJ 144,214,230
MovelL 144,214,230
MoveP 144,214 .

0

N :

A/S.

New... 95,239

Normal 120

Normal & Reduced 120

Normal & Reduced Tool direction limit 125
Normal mode 117, 125, 142, 230

Normal Plane 122

Normal Tool direction limit 125
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Not Reduced mode 127

O

Open... 95,239

output signals 127

P

Pan angle 125

ANEX E2E AN 255 UR16e



Copyright© 2009-2021 by Universal RobotsA/S. 2 E Z 2l £ 7.

UNIVERSAL ROBOTS

Play 96, 132
Point 180

PolyScope 1, 20, 93, 96, 99, 129, 131, 162, 195, 221, 226, 243, 247

popup 159

Pose Editor 228-229

Position 123

Position range 118

Power 116

Profinet 226

Program 95, 131, 182, 239-240
Program and Installation Manager 95, 239
programnode 135

Program Node 140

Program Tree 135

R

Radius 123

Recovery mode 20,117

Reduced 120

Reduced mode 20, 117, 123, 125-127
Reduced Tool direction limit 125
Relative waypoint 146

Remote Control 205, 247

Rename 120

Restrict Elbow 121

risk assessment 2,7,12, 14,17
Robot 123, 227

robotarm 93, 98, 176-177, 180, 204, 227
Robotarm 73

Robot Arm 28

robot cable 41-42

Robot Limits 115

Robot Moving 127
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Robot Not Stopping 127
Robot Program Node 140
Run 95, 131

S

safe Home 127

Safeguard Reset 126

Safety Checksum 96,115

Safety Configuration 12,113-115, 118
Safety functions 15-16

Safety I/0 15,19, 31-32 .

Safety instructions 49 o

Safety planes 119, 227, 230 E
Safety Settings 7, 113, 244 gj
<

Save... 95, 239, 241
Screen 93

Script manual 3
Service manual 3
Settings 243

Setup 229
Shoulder 58, 93
Show 120

Shut Down 250
Simple 180
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Simulation 96

Speed Slider 96, 109
standard 73

Standard 75

Step 96

Stop 96

stopped state 98
Stopping Distance 116
Stopping Time 116
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Success 184

Switch Case construction 168
System Emergency stop 126
System Emergency Stop 127

T

TCI 157

Teach Pendant 2, 26-27, 39, 93,97, 128, 181, 246
Templates 182

Test button 181

Tiltangle 125

Tool 123

Tool Center Point 117, 146, 195, 228
Tool Center Position 123

Tool Communication Interface 207
Tool Direction 124-125

Tool feature 213

Tool Flange 93

Tool Force 116

Tool I/O 43

Tool Position 123-124

Tool Speed 116

Trigger Plane 122

Trigger Reduced Mode 120

U

Until 153

Until Distance 155
Until Expression 155
Until Tool Contact 155
UR+ 3
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Vv

Variable feature 146
Variable waypoint 146
Variables 131, 143
Voltage 231

W

Wait 157

Warning signs 8 oF
iy

Warranty 57 =

o

Waypoint 144, 146-148, 152

o=
[ w—

Waypoints 99

A/S.

Wrist 93
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