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B.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-
1:2010

Manufacturer: Person in the Community Authorized to Compile the
Technical File:
Universal Robots A/S David Brandt
Energivej 25 Technology Officer, R&D
DK-5260 Odense S Denmark 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-axis manipulator with Control Box
and Teach Pendant). Function is determined by the
completed
machine (with end-effector and intended use).

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

Serial Number: Starting 20195000000 and higher — Effective 17 August
2019

Incorporation: Universal Robots UR3e, URSe, URT0e and UR16e 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 ap-
plicable Directives.

It is declared that the above products, for what is supplied, fulfil the following Directives as Detailed
Below:

| Machinery Directive 2006/42/EC — The following essential requirements have been fulfilled: 1.1.2,
1.1.3,1.1.51.2.1,1.2.43,1.2.6,1.3.4,1.3.8.1,1.5.1,1.5.2,1.5.6, 1.5.10, 1.6.3, 1.7.2, 1.7.4, 4.1.2.3 It
is 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 2014/35/EU — Reference the LVD and the harmonized standards used below.

Il EMC Directive 2014/30/EU — Reference the EMC Directive and the harmonized standards used be-
low.

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

V WEEE Directive 2012/19/EU — Reference th WEEE Directive 2012/19/EU

H 2 5.6 I-57 UR10e
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UNIVERSAL ROBOTSB.1 EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010

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

(1) EN ISO 10218-1:2011 (1) EN ISO 13850:2015 (I EN 60947-5-
5:1997/A11:2013

TUV Nord Cert. 4470814097607 | (I) EN 1037:1995+A1:2008 (111) EN 61000-6-2:2005

() EN I1SO 13732-1:2008 (1) EN 60204-1:2006/A1:2010 (1 EN 61000-6-
4:2007/A1:2011

() EN ISO 13849-1:2015 () EN 60320-1:2001/A1:2007 (1) EN 61131-2:2007

TUV Nord Cert. 4420714097610 | (II) EN 60529:1991/A2:2013 (1) EN 61140:2002/A1:2006

(DEN ISO 13849-2:2012
Reference to other technical standards and specifications used:

SMre

R

=

h

2k © 2009-2019 FUHAE 22 A/S. &

(1) 1ISO/TS 15066 as applicable | (Ill) IEC 60068-2-64:2008 (I1) [EC 61784-3:2010 (SIL2)

(1) IEC 60068-2-1:2007 (1) IEC 60664-1:2007 ISO 14664-1:2015 (Clean-
room Class 6

(1) IEC 60068-2-2:2007 (I1) IEC 60664-5:2007 for control assembly with en-
closure

(111) IEC 60068-2-27:2008 (1) IEC 61326-3-1:2008 and Class 5 for UR3e, UR5e,
UR10e and

UR16e manipulators)

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 #DK008850.

Odense Denmark, 17 August 2019 ( iz / ER~ +——

Name: Roberta Nelson Shea

Position/ Title Global Technical Compliance Officer
Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark Phone +45 8993 8989 info@universal-robots.com
CVR-nr. 29 13 80 60 Fax +45 3879 8989 www universal-robots.com

UR10e 1-58 W7z 5.6
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A A} AFHE A 7= 2L S 9 st =55 7F =}
SUHAZR A/S David Brandt
Energivej 25 H =2 %] 2 94, R&D
DK-5260 Odense S Denmark FUHEZE A/S
Energivej 25, DK-5260 Odense S
FEEFEOEAM 7| ALY Y A
AFR7 5 A EEE (NEZSHLEHAALDE NI =ThFH247]).
7] 52d " 7] A ol o 5l
A4 E (d=o] = e g g xx3}).
2 UR3e, UR5e, UR10€, UR16e(e-Series)
dHAHNS: 20185000000 of) M Al 2=l ;210 — 2018 A 5 € 28
ddadts
=3k Yy e]d 25 UR3e, URSe, URT10e, URT6e =& =4 7]
Al ol

(EEL/\] 2~ H) AL = Z ] A o) ,\q) =312 o) uk 2HE A H)
27 A B, ol 2/ AFA ARG A Do 2%

7okt

oA F oA EFSFFESAAT:

| Machinery Directive 2006/42/EC — t} &2+ o A& =%: 1.1.2,1.1.3,1.1.5,1.2.1, 1.2.4.3, 1.2.6,
1.3.4,1.3.8.1,1.5.1,1.5.2,1.5.6,1.5.10,1.6.3,1.7.2,1.7.4,4.1.2.3 & =& 7] & & 4] 7} Machinery Directive
2] Annex VIl ¢] Part B ot} 2} 24 ©] Qo 2 A A = @l o)
Il Low-voltage Directive 2014/35/EU — o} & o] Al &5 LVD R %3} X &S %3}
[l EMC Directive 2014/30/EU — EMC Directive W o}z o Al & H X =S 3F % 31t}
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UNIVERSAL ROBOTS B.2 CE/EU #H A<l (Y EHY)
FzHx3 RS 323 Article 7(2) - MD &
EMC Directive €] LV Directives & Article 6
(1) EN ISO 10218-1:2011 (1) EN ISO 13850:2015 (I EN 60947-5-

TUV Nord Cert. 4470814097607
(I) EN 1SO 13732-1:2008

(I) EN 1SO 13849-1:2015
TUV Nord Cert. 4420714097610
(EN 1SO 13849-2:2012

(I) EN 1037:1995+A1:2008
(I1) EN 60204-1:2006/A1:2010

(II) EN 60320-1:2001/A1:2007
(1) EN 60529:1991/A2:2013

5:1997/A11:2013

(Il EN 61000-6-2:2005
61000-6-

(1 EN
4:2007/A1:2011
(1) EN 61131-2:2007

(I1) EN 61140:2002/A1:2006

1=}
Rl

AHgETEV XY A FE
(1) 1SO/TS 15066 4 & 7}% 1
(Ill) IEC 60068-2-1:2007

(Ill) IEC 60068-2-2:2007

(Il IEC 60068-2-27:2008

(Il IEC 60068-2-64:2008
(I) IEC 60664-1:2007

(Il) IEC 60664-5:2007

(I) IEC 61326-3-1:2008

(Il) IEC 61784-3:2010 (SIL2)

ISO 14664-1:2015
room Class 6

ASZ2ATFA=A A E

e

Class 5 o
UR10e,
UR16e % 2}7])

<: UR3e, UR5e,

(Clean-

A ZAVE =491 E
SHozARES

Aoy,

HEF bR 2ANEL AN @
o A dRAA 0 E

A &2 1 ZF A 2=H (IS0 9001) o tf &2l 5 7]+

Bureau Veritas 2] %91,

2135~ #DK008850.

Odense Denmark, 17 August 2019

/
, _
(it

TR T

),q T e

Name:
Position/ Title

Universal Robots A/S, Energivej 25, DK-5260 Odense S, Denmark

CVR-nr. 29 13 80 €0

Roberta Nelson Shea
Global Technical Compliance Officer

Phone +45 8993 8989
Fax +45 3879 8989

info@universal-robots.com
www universal-robots.com
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B.3 ghal A =¥l % UNIVERSAL ROBOTS

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

Fertigungsstéatte Universal Robots A/S
Manufacturing plant Energivej 25
5260 Odense S
Denmark
Beschreibung des Produktes  Industrial robot UR16e, UR10e, URSe and UR3e LLod @

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

TOV NORD CERT
GmbH

Geprift nach EN 1SO 10218-1:2011
Tested in accordance with

Registrier-Nr. / Registered No. 44 780 14097607 Glltigkeit / Validity
Prifbericht Nr. / Test Report No. 3524 9416 von / from 2019-07-16
Aktenzeichen / File reference 8003008239 bis / until 2024-07-15
. [J
A laud
Zertlfiziefungsstelle der Essen, 2019-07-16

TUV NORD CERT GmbH

TUV NORD CERT GmbH Langemarckstrale 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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UNIVERSAL ROBOTS

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.

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Fertigungsstatte:
Manufacturing plant:

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

Geprift nach: EN ISO 13849-1:2015, Cat.3, PL d

Tested in accordance with:

Registrier-Nr. / Registered No. 44 207 14097610
Prifbericht Nr. / Test Report No. 3524 9741
Aktenzeichen / File reference 8003008239

A
Zertifizierdngsstelle der TUV NORD CERT GmbH
Certification body of TUV NORD CERT GmbH
45141 Essen

TUV NORD CERT GmbH Langemarckstrale 20

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

Universal Robots Safety System e-Series
for UR16e, UR10e, UR5e and UR3e robots

EN IS0 13849-1
PLd" /

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

Essen, 2019-07-16

www.tuev-nord-cert.de technology@tuev-nord.de
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Management Methods for Controlling Pollution
by Electronic Information Products
Product Declaration Table
For Toxic or Hazardous Substances

R ABAFYEATESHESETAET

i Toxic and Hazardous Substances and Elements 3 ¥ H ¥t R
A 31 I 3
i R & Hexavalent | gﬂ'ﬁfw 4| Polybrominated
Lead (Pb) | Mercury (Hg) | Cadmium (Cd) | Chromium Ihi'“#"h nﬂ“’ (Be)| iPhemy ethors
(Cr+8) 581 (peDE)
UR Robois
UR31 URS [ UR10
UR#LE A,
URIURSURTD X 0 X 0 X X

{0 Indicaies that this touc or hazardous subsiance contained in all of the homogeneous maiesials for this part is below the imit requinzment in
SHT11363-2006.
CEFEASTEHENAEEEAMEREAH A REENT NB-NNNENERERLT «

K- Indicates that this wxic or hazardous subsiance contained in a1 least one of the homogensous materials used for this part is above the Imit

requirement n S0T11363-2006.

pEREEFEROEE M SR —SER e REET 113600 R ERER
(EVEEHS BEXERAN LEFT VR RESTE—$HREHR - )

Items below are wear-out tems and therefore can have uceful lves lece than emironmental voe perod:

FHHERMKER BEMEs ERSE o EET R EERRE

Drves, Gackets, Probes, Fikers, Ping, Cables, Stiffensr, Inerfaces

WEE, T, e, SRR NiH, 20, maE s, BN

Refer 1o preduct manual for detailed conditions of use.

FEERHRBERE=SFH

Unrversal Robots encourages that all Electronic Information Products be recycled bt does nat assume responsibility or kabikly.

Universal Robots BEEREI M55 AT A T8 2= 8, {8 Universal Robots TREAMERHNS

T the maximum extent permitied by law, Customer shall be solely responsible for complying with, and shall atherwise assume all liabilties that may be
imposed in connection with, any legal requirements adopted by any governmental authority related to the Management Methods for Controling Pellution
by Electronic Information Products (Ministry of Information lndustry Order £39) of the Peoples Republic of China otherwise encouraging the recycle and
uze of electronic mformation products. Customer shall defend, mdemnafy and hold Unversal Robots harmless from any damage, claim or liability relating
thersta. At the ime Customer desives 1o disposs of the Products. Customer shall refer 1o and comply with the specific waste management instructions
and optons set forth at hiipwaw teradyne comiabout-teradynelcorporate-social-responsbility, as the same may be amendad by Teradyne ce Univerzal
Rebats.
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UNIVERSAL ROBOTS

Climatic and mechanical assessment

A PART OF

Client

Universal Robots A/S
Energivej 25

5260 Odense S
Denmark

Force Technology project no.
117-32120

Product identification

UR 3 robot arms

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

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

UR10 control boxes with attached Teach Pendants.
See reports for details.

Force Technology report(s)
DELTA project no. 117-28266, DANAK-19/18069
DELTA project no. 117-28086, DANAK-19/17068

Other document(s)

Conclusion

only a few minor issues (see test reports for details).

IEC 60068-2-1, Test Ae; -5 °C, 16 h
IEC 60068-2-2, Test Be; +35°C, 16h
IEC 60068-2-2, Test Be; +50°C, 16 h

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

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

IEC 60068-2-64, Test Fh; 5 — 10 Hz: +12 dB/octave, 10-50 Hz 0.00042 g%Hz, 50 — 100 Hz: -12 dB/octave, 1,66

Hgrsholm, 25 August 2017

Date Assessor

fpderr F—

Andreas Wendelboe Hgjsgaard

M.Sc.Eng.

DELTA - a part of FORCE Technology - Venlighedsvej 4 - 2970 Harsholm - Denmark - Tel. +45 72 19 40 00 - Fax +45 72 19 40 01 - www.delta.dk
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Attestation of Conformity
AoC no. 1645

Project / task no. 117-29565

DELTA has performed compliance test on electrical products since 1967. DELTA is an accredited test
house according to EN17025 and participates in the international standardisation organisation
CEN/CENELEC, IEC/CISPR and ETSI. This attestation of conformity with the below mentioned standards
and/or normative documents is based on accredited tests and/or technical assessments carried out at
DELTA - a part of FORCE Technology.

Client

Universal Robots A/S
Energivej 25

5260 Odense

Denmark

Product identification (type(s), serial no(s).)
UR robot generation 5, G5 for models UR3, URS, and UR10

Manufacturer
Universal Robots A/S

Technical report(s)
EMC test of UR robot generation 5, DELTA project no.117-29565-1 DANAK 19/18171

Standards/Normative documents

EMC Directive 2014/30/EU, Article 6

EN 61326-3-1:2008 Industrial locations SIL 2
EN/(IEC) 61000-6-1:2007

EN/(IEC) 61000-6-2:2005 DELTA - a part of
EN/(IEC) 61000-6-3:2007+A1 FORCE Technology
EN/(IEC) 61000-6-4:2007+A1 Venlighedsvej 4

EN/(IEC) 61000-3-2:2014

EN/IEC) 61000-3-3:2013 2970 Horsholm

Denmark

+.
The product identified above has been assessed and complies with the specified standards/normative docu- Tel. +45 721940 00
ments. The attestation does not include any market surveillance. It is the responsibility of the manufacturer Fax +4572 19 40 01
that mass-produced apparatus have the same properties and quality. This attestation does not contain any www .delta.dk
statements pertaining to the requirements pursuant to other standards, directives or laws other than the VAT No. 55117314
above mentioned.

Hgrsholm, 15 August 2017

| /
N
w1

Michael Nielsen
Specialist, Product Compliance

20a0ctest-uk-j
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ISO International Standardization Organization
IEC International Electrotechnical Commission
EN European Norm

TS Technical Specification

TR Technical Report

ANSI  American National Standards Institute
RIA Robotic Industries Association

CSA  Canadian Standards Association

o AH A REZAA Y, FAXNARINEEF A S VIS EESEF LU

ISO 13849-1:2006 [PLd]

ISO 13849-1:2015 [PLd]

ISO 13849-2:2012

EN ISO 13849-1:2008 (E) [PLd - 2006/42/EC]
EN ISO 13849-2:2012 (E) (2006/42/EC)

Safety of machinery — Safety-related parts of control systems
Part 1: General principles for design
Part 2: Validation

A AN 2| o) HFE ] & FA G ol wp ek 3 A d (PLd) 24 A = o e

ISO 13850:2006 [ % 7} 2.2] 1]

ISO 13850:2015 [ <) 7} 8] 328 1]

EN ISO 13850:2008 (E) [ %] 7} €] 52.2] 1 - 2006/42/EC]
EN ISO 13850:2015 [% ] 7} €] 78] 1 - 2006/42/EC]

Safety of machinery — Emergency stop — Principles for design

H 3 A 7 s 2ol Az uebd A A 7 e are] 1 2 A H AT AA e L 1 22y ed Sded

A}
A AR ZA B SAHR 5L, AR Fol| A YD L)
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UNIVERSAL ROBOTS

1ISO 12100:2010
EN ISO 12100:2010 (E) [2006/42/EC]

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

UR 2R 2o] L E o] & ol mpehA 71 v

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

Robots and robotic devices — Safety requirements for industrial robots

Part 1: Robots

ol EF LB AR EAZAIS Y A otk ERFEELS (1SO 10218-2) 2 o Z A o] A XY
AAERFERE2RSPAENTA I

ANSI/RIA R15.06-2012

Industrial Robots and Robot Systems — Safety Requirements

=352 IS0 5150 10218-1 2 IS0 102182 E3tUZ FH stz A olth. dof=F =G ool A=Y
o] Zup#| A v, W 825 L st

o] HFZEA T2 (IS0 10218-2) W & R olopd & ZA| 2] 5345 9] g3l o th

CAN/CSA-Z434-14

Industrial Robots and Robot Systems — General Safety Requirements

U THEZ SISO E 2 IS0 102181 (91 2%) 2 -2 231} 2 E3HgHA] o] th. CSA =2 3L A] 2~ 8 A}-& 7}
983/t a St d ol =AY AR ERREFATFE s ok}

O EF S| FA) 22 (150 10218-2) fU A = ol opd 2 5 A 2 W F 545 9]

o

Rl .

IEC 61000-6-2:2005

IEC 61000-6-4/A1:2010

EN 61000-6-2:2005 [2004/108/EC]

EN 61000-6-4/A1:2011 [2004/108/EC]

Electromagnetic compatibility (EMC)
Part 6-2: Generic standards - Immunity for industrial environments
Part 6-4: Generic standards - Emission standard for industrial environments
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IEC 61326-3-1:2008
EN 61326-3-1:2008

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

Part 3-1: Immunity requirements for safety-related systems and for equipment intended to perform safety-
related functions (functional safety) - General industrial applications

FoAAA5SAFH EMC WA S o 3ot

& &% 8] 7F IEC
SxHAsE P EAESEFTFst=A o2 UR 2220k 7]
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IEC 61131-2:2007 (E)
EN 61131-2:2007 [2004/108/EC]

Programmable controllers
Part 2: Equipment requirements and tests

T2 PLC Al &=l e b A 1A R U A o] A S B A7) flall o] =27 ol i 2h 4] g A Bl b & 24V
1/0 7}A] 2H =] A vt

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

Safety of machinery — Prevention of unexpected start-up

o] FE - u) ] 8T o] R =5 B ol T ] 1 X] ekl ThAl A 1) LA o] 2 ol 4 o] 1 %] 2
A 2 % o] o) X 4 el o] G| 7] 2| 92 4] 227 6} 7] 9] ek 91 F £ o et

IEC 60947-5-5/A1:2005
EN 60947-5-5/A11:2013 [2006/42/EC]

Low-voltage switchgear and controlgear

Part 5-5: Control circuit devices and switching elements - Electrical emergency stop device with mechani-
cal latching function

AH A7 A G A FP AW GBI AY Sl el ad =TT

IEC 60529:2013
EN 60529/A2:2013

Degrees of protection provided by enclosures (IP Code)

oliFEIHAGESAG = FREATHSH YT UR 2R 2ol nFol|mEt A =L IP =
FHth 2R AR

r
fru
Sis

IEC 60320-1/A1:2007

IEC 60320-1:2015

EN 60320-1/A1:2007 [2006/95/EC]
EN 60320-1:2015

Appliance couplers for household and similar general purposes
Part 1: General requirements
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UNIVERSAL ROBOTS

ISO 9409-1:2004 [Type 50-4-M6]
Manipulating industrial robots — Mechanical interfaces
Part 1: Plates

UR 229 EFdA o] E29] 50-4-M6 § 4 £ E 53 th ZRELEGFIEY Y2 g stolo] EFou}
bl 2 5 o e,

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

Ergonomics of the thermal environment — Methods for the assessment of human responses to contact
with surfaces

Part 1: Hot surfaces
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IEC 61140/A1:2004
EN 61140/A1:2006 [2006/95/EC]

Protection against electric shock — Common aspects for installation and equipment

rlo
ol
[
o

UR2XeA7) &2t e n 52857 detdol B2 25T R gA/ade=dr
o142 %) 42 7 A o] A ©) loj = 38 -4 o] )

IEC 60068-2-1:2007
IEC 60068-2-2:2007
IEC 60068-2-27:2008
IEC 60068-2-64:2008
EN 60068-2-1:2007
EN 60068-2-2:2007
EN 60068-2-27:2009
EN 60068-2-64:2008

Environmental testing

Part 2-1: Tests - Test A: Cold

Part 2-2: Tests - Test B: Dry heat

Part 2-27: Tests - Test Ea and guidance: Shock

Part 2-64: Tests - Test Fh: Vibration, broadband random and guidance

UR 2R -2 o] F ol Mg o T4 i ol mh2h A Bl 2 E gl

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

Industrial communication networks — Profiles

UR10e I-70 W7z 5.6
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Part 3: Functional safety fieldbuses — General rules and profile definitions

o]

ke

TAdASHEFAFUAN AN EEAT AT S o

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

Safety of machinery — Electrical equipment of machines

Part 1: General requirements

12

JEESEEDERERE1Y

=

IEC 60664-1:2007
IEC 60664-5:2007
EN 60664-1:2007 [2006/95/EC]
EN 60664-5:2007

Insulation coordination for equipment within low-voltage systems

Part 1: Principles, requirements and tests

Part 5: Comprehensive method for determining clearances and creepage distances equal to or less than

2mm
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TCP/IP 1000 Mbit: IEEE 802.3ab, 1000BASE-T Ethernet 4~
Z1, MODBUS TCP & EtherNet/TP o] ¥ ¥, Profinet

A 24 ©2009-2019 fFUHAHAZ R A/S. &

e Robot Arm: Less than 65dB(A) Control Box: Less than
50dB(A)
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100-240 VAC, 47-440 Hz
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UR e-Series Safety Functions and Safety /O 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/0, the resulting safety function including the extemal device or equipment is defermined by the overall architecture and
the sum of all PFHdSs, including the UR robot safety function PFHd.

NOTE: All safety functions are individual safety functions.
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.

Safety - What is
SF # .- |Description What happens? |Tolerance] PFHd
Function P PP affected?
Pressing the Estop PB on the pendant’ o the Extemal Estop
1234 (if using the Estop Safety Input) results in a Cat 1 stop® with
257 |power removed from the robot actuators and the toal /0.
1 EMETGeNnCY |commandemon sookman not ssinea. 2 jeints to stop and upon all Category 1 stop 1.30E-07 _Rob'_)t
Stop  joints coming to @ menitored standstill state, power is removed. 1EC 60204-1 - . including
rding t ( ) robot tool 10
(:lscgi 3;‘&0)0 See Stop Time & Stop Distance Safety Functions®.
ONLY USE FOR EMERGENCY PURPOSES, not
safeguarding.
This safety function is initiated by an external protective device
Safequard |using safety inputs which will initiate a Cat 2 stap®. The tool
g 110 are unaffected by the safequard stop. Various configuration| Category 2 stop
(PStop_‘ are prov (IEC 60204-1)
rotective } — -
- Stop See the Stop Time and Stop Distance Safety Functions® . (assdse?s stop in 1.208-07| Robot
according to Fo.rﬂ_?e functional safety of the complete mieg(atel:t Sﬂmf}‘ IEC 61800-5-2)
180 10218-1) | function, add the PFHA of the external protective device fo the
PFH of the Safequard Stap.
Sets upper and lower limits for the allowed joint positions. Will not allow motion
Joint |Stopping time and distance is not a considered as the limit(s) | 10 exceed any limit
Position | "ot b€ vidlated seftings.
. ) - Speed could be Joi
L CE oint
3 | Limit |Fecnjeintcanhaveits ownlimis. |reduced somotionwil|  5° | 1.20E-07 b
(soft axis |D7eCty fmis the setof alowed joint positons that thejonts | not exceed any imit (each)
L can move within. It is sef in the safety part of the User A protective stop will
limiting) Interface. It s a means of safety-rated soft axis limiting & be initated to prevent
space limiting, according fo IS0 10216-1:2011, 5.12.3. exceeding any limit_

' Communications between the Teach Pendant, conroller & within the robot (between joints) are SIL 2 for safety data, per IEC 61784-3.

2 Estop validation: the pendant Estop pushbutton is evaluated within the pendant, then communicategEmo Socimank not dsfined. i, the safety
confroller by SIL2 communications. To validate the pendant Estop functionality, press the Pendant Estop pushbutton and verify that an Estop
results. This validates that the Estop is connected within the pendant, functioning as intended, and the pendant is connectad to the controlier.
#Stop Categories according to [EC 60204-1 (NFPATY). Only Category 0 and 1 stops are allowed for the Estop.
» Category 0 & 1 result in the removal of drive power, with Cat 0 being IMMEDIATE & Cat 1 being a controlied stop (decelerate then
removal). With all UR robots, a Category 1 stop is a controlled stop where power is removed when a monitored standstill state is detected.
» Category 2 is a stop where drive power is NOT removed. Category 2 stops are defined in IEC 80204-1. Descriptions of 5T, 351 and 552
are in [EC 61800-5-2. With UR robots, a Category 2 stop maintains the trajectory then retains power to the drives after stopping.

* It is recommended to use the UR e-series’ Stop Time and Stop Distance Safety Functions. These limits should be used for your application
stop time/ safety distance values.
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) Safety i What is
SF 4 .”  |Description What happens? |Tolerance| PFHd
Function P PP affected?
Sets E!n. upper limit f?r the JUI.HI .speed. Will ot allow motion
Each joint can have its own limit. to exceed any limit
. This safety function has the most influence on energy fransfer settings.
Joint  (upon contact (clamping or transient). Speed could be Joint
4 | Speed |pjectly limits the st of allowed joint speeds which the joints | Feduced so motion will| 1.15 °/s | 1.20E-07 (each)
Limit  |ave allowed to perform. It is setin the safety setup part of the | NOLexceed any limit.
User Interface. A protective stop will
Used to limit fast joint movements, e.q. risks related to be Inmat_ed o prevent
; - exceeding any limit.
singuiarities.
Exceeding the infernal joint torque limit (each joint) results in a
Joint |Cat0stop®. Thisis shown as SF #5 in the Generation 3 (CB3)
T UR robos.
OTqUE | ryis is ot accessible to the user; it is a factory setting.
Limit (1t js NOT shown as a safety function because there are no
user settings and no user configuration possibilities.
Called various |Monitors the TCP Pose (position and orientation) and will
names  |prevent exceeding a safety plane or TCP Pose Limit.
Pose Limit [Multiple pose limits are possible (tool flange, elbow, and up to
Tool |2 configurable tool offset paints with a radius) 3e TCP
_ | Orientation | Orientation restricted by the deviation from the feature Z Tool
] Limit |direction of the tool flange OR the TCP. 1.20E-07 " oo
Safgty | This safety function consists of two pars. One s the safety ange
Planes |Planes forlimiting the possible TCP positions. The second is | Will not allow motion 40 mm Elbow
Saf the TCP orientation limit, which is entered as an allowed to exceed any limit
a Bty_ direction and a tolerance. This provides TCP and wiist settings.
Boundaries | iuciusion exciusion zones due to the safety planes. Speed or forques
could be reduced so
Speed Monitors the TCP and elb ed o i motion will not exceed 50
& | Limit TCP Sp?:er:’cnlrismite and elbow spe prevent exceeding a any limit. el 120E-07| TCP
& Elbow '
A protective stop will
The Force Limit s the force exerted by the robot atthe TCP | 22 '”“'E[';.e" o prevent
(tool center point) and “elbow™. The safety function exceding any limit.
continuously calculates the torques allowed for each joint to ) .
F stay within the defined force limit for both the TCP & the elbow. | Will not allow motion
oree . ) o to exceed any limit
7 Limit The joints control their torque output to stay within the allowed settinas 25N | 1.50E-07 TCP
TCP torgue range. This means that the forces at the TCP or elbow 95 '
( ) will stay within the defined force limit.
When a monitored stop Is initiated by the Force Limit SF, the
robot will stop, then “back-off to a position where the force
limit was not exceeded. Then it will stop again.
Momentum | The momentum limit is very useful for limiting transient kg
8 Limit  [impacts. The Momentum Limit affects the entire robot. mis | 120507 Robot
This function monitors the mechanical work (sum of joint
torgues times joint angular speeds) performed by the robot, T
o, | Power |which aso affects the currentto the robot arm as well as the Df"'f’ Tl“'c """'“Eg sow | 150807
9 Limit |robot speed of the curren .S0E- Robot

This safety function dynamically limits the current/ torque but
maintains the speed.

torque

UR10e
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.| Safety . " What is
SF# Function Description What happens? |Tolerance| PFHd affected?
FReal time monitoring of conditions such that the stopping time )
fimit will not be exceeded. Robot speed is limited to ensure Will not allow the
that the stop time limit is not exceeded. actual stopping time fo
: The contral 3W continuously calculates the stopping capability exceed the limit
New | Stopping =W cont / : pping cap sefting.
A g .= |of the robot in the given motion. If the time needsad to stap the | 50ms |1.20E-07| Robot
15 |Time Limit _ - ) R . Causes decrease in
robotis at risk of exceeding the time limit, the speed of motion d o a protective
is reduced to ensure the limit is not exceeded. spe P
; ) stop so as NOT to
The safety function performs the same calculation of the exceed the fimit
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 I?E excee_de_d. .Rﬂbﬂt speed is limited to Will not allow the
ensure that the stop distance limit will not be exceeded. actual stopping time to
N Stopping The control SW confinuously calculates the stopping capability exceed the imit
ew | .. of the rabot in the given motion. If the distance needed to stop sefting.
16 | Distance | obotis at risk of exceeding the distance imit, the speed of | Causes decreasein | 20 MM | 1-20E-07 | Robot
Limit | motion is reduced to ensure the limit is not exceeded. spead or a protective
The safety function performs the same calculation of the stop so as NOT fo
stopping distance and initiates a cat 0 stop if they are exceed the limit
exceeded.
Safety function which monitors a safety rated output, such that | 1he "safe home
it ensures that the outout can only be activated when the robot | OUTpUE” can only be External
New |Safe Hpme is in the configured “safe home position”. acivatedwhente | oo | 4 oge o | conection
17| Position | et 0 stop s initiated i the outputis activated when the robot | TOPOLIS I the 1o logic &/orf
is not in the configured position configured “safe home equipment
' position”
When configured for Estop output and there is an Estop
condition (see SF1), the dual outputs are LOW. Ifthere is no
Estop condition, dual outputs are high. Pulses are not used
but they are tolerated.
UR Robot | ror the integrated functional safety rating with an external CE::;LI:?;“
10 | Estop |Estop device, add the PFHd of the UR Estop function (SFO or ATOE-08 f, '\ gic avor
Output |SF1) to the PFHA of the external logic (if any) and its equipment
components (e.g. Estop pushbutton).s
For the Estop Output, validation is performed at the external
equipment, as the UR output is an input 1o this external
equipment.
Whenever the robot is moving (motfion underway), the dual
UR Robot digital outputs are LOW. Outputs are HIGH when no External
Movina: movement. tion
11 OVING: | 7pe functional safety rating is for what is within the UR robot. 1.20E-07 coln nec &
Digital The integrated functional safely performance requires adding to ogic AJony
Qutput  |tnis PFHd to the PFHG of the external fogic (if any) and its equipment

COMponents.

% Estop validation: the pendant Estop pushbutton is evaluated within the pendant, then communicatedEmor Beckmark net defined. ¢ the safety controller by SIL2
communications.
To validate the pendant Estop function, press the Pendant Estop pushbution and verify that an Estop results. This validates that the Estop is connected within
the pendant, functioning as intended, and the pendant is connected to the coniroller. The connection from the pendant fo the safety controller is by safety

communications according to SIL 2.
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. Safety L What is
SF # .*  |Description What happens? [Tolerance| PFHd
Function P PP affected?
Whenever the robot is STOPPING (in process of stopping or in
UR Robot |2 Stand-still condition) the dual digital outputs are HIGH.
Not When outputs are LOW, robot is NOT in the process or External
\ stopping and NOT in a stand-still condition. i
12 | stopping: pping @ o o 1.20E-07 mlnm'acg.?“
Digital The functional safety rating is for what is within the UR robot. o OCI_IIC forg
Output The integrated functional safety performance requires adding equipment
UIPUL \tnis PP to the PEHG of the extemal logic (if any) and its
components.
Whenever the robot is in reduced mode (or reduced mode
UR Robot |is initiated), External
Reduced |the dual digital outputs are LOW. See below. co:n::r:?on
13 Mode: | The functional safety rating is for what is within the UR rabot. 1.20E-07 | logic &/or]
Digital The integrated functional safely performance requires adding equipment
Qutput |this PFHd to the PFHd of the external logic (if any) and its
components.
UR Robot |whenever the robot is NOT in reduced mode (or the reduced
Not mode is not initiated), the dual digital outputs are LOW. External
14 Reduced |The functionar safety rating is for what is within the UR robot. 1.20E-07 | connection
Mode: | The integrated functional safety performance requires adding ) to logic &for
Digital |this PFHd to the PFHd of the extemal logic (if any) and its equipment
Output |companents.
Reduced Mode can be initiated by a safety planef boundary
(starts when at 2cm of the plane and reduced mode seffings PFHd is
are achieved within 2cm of the plane) or by use of an input to either
Reduced |initiate (will achieve reduced settings within 500ms). 1.20E-07
Mode  |When the exteral connections are Low, Reduced Mode is or
- SF  |initiated. Reduced Mode means that ALL reduced mode limits 1.50E-07| Robot
settings |are ACTIVE. depending
change |Reduced mode is not a safety function, rather it is a state on the
the settings of the following safety function imits: joint safety
position, foint speed, TCP pose limit, TCP speed, TCP force, function
momentum, power, stopping time, and stopping distance.
When configured for Safeguard Reset and the external Input to
| Safeguard |connections transition from low fo high, the safeguard stop SF2 Robot
Reset |RESETS. Safety input to initiate a reset of safeguard stop
safety function. See SF2
, | Safety . What is
SF # .~ |Description What happens? |Tolerance| PFHd
Function P PP affected?
When the extamal Enabling Device connactions are Low, a
Safeguard Stop (SF2) is initiated.
Recommendation: Use with a mode switch as a safety input. Input to
3 Position |ir 5 mode switch is not used and connected to the safety ng
Enabling |inputs, then the robot mode will be defermined by the User Rob
- Device |Inferface. [fthe User interface isin See SF2 obot
INPUT » ‘run mode”, the enabling device will not be active. safseg:uard
* ‘programming mode”, the enabling device will be active. It P
is possible to use password protection for changing the
mode by the User Interface.
When the external connactions are Low, Operation Mode
(runningf automatic operation in automatic mode) is in
effect. When High, mode is programming/ teach. Input to
Mede |Recommendation: Use with a 3-position enabling device. SF2
- switch  |When in teachiprogram, initially the TCP speed will be limited See SF2| Robot
INPUT  [fo 250mm/s. safequard
The speed can manually be increased by using the pendant stop
user inferface “speed-shider”, but upon activation of the
enabiing device, the speed limitation will reset to 250mmi/s.
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Global safety standards for all industrial robots®

10 10218-1: Manufacturer of robots

150 13849-1 & -2: Provides safety requiremeants and guidance on the
pringiples for the design and integration of safety- related parts of
control systems (SRP/CS), including safety software.

Global safety requirements for robot systems

150 10218-2: Integrator of robot systems

A risk assessment is mandatory for the robot system because itis a
completed machine. A risk assessment is the overall process
comprising a risk analysis and a risk evaluation. This means identifying
all risks and reducing these risks to an acceptable level (See 150 12100).

150 13849-1 & -2: Safety-related parts of control systems

150/T5 15066 is NOT a standard; it is a Technical Specification with
additional guidance and requirements for collaborative applications.
An informative annex includes a research study on pain thresholds. it

has been adopted by various countries including in Europe. USA
adopted it as a technical report (RIA TR R15.606).

Global acceptance of ISO 10218-1 and 1SO 10218-2

150 10218-1, -2 have been adopted as key safety standards for
industrial robots by many countries including:

# Europe: Harmonized, shown as EN 130 10218-1 & -2

* USA: National adoption as ANSI/RIA R15.06

* Canada: National adoption as CAN/CSA Z434

# Japan: National adoption as JIS B 8433-1

» Republic of Korea: National adoption as K5 B 150 10218-1/-2

Regulations about machine safety in EU countries

All machines installed within EU shall comply with the essential health
and safety requirements listed in ANNEX | of the Machinery Directive
(MD) 2006/42/EC.

It is not required to comply with any standard, however, [S0 10218-1,
150 10218-2 and IS0 13849-1 are harmonized under the MD.
Harmaonized standards have an “EN" prefix, e.g. EN 150 10218.
Complying with @ harmonized standard provides a presumption of
conformity with the relevant MD essential requirements.
For a completed machine [robot system), the following is required:
* Arisk assessment of the intended use(s);
» |nstructions for use;
= A CE Declaration of Conformity (DOC);
A DOI {(Declaration of Incorporation) is provided for incomplete or
partial machines. Robots are incomplete machines. A DOl is
provided to enable integrators to CE mark their robot system.
* Marking, including the CE mark, on the completed machine (robot
system) according to AMNEX 1II;

= A supplier's “technical file”, to be stored for 10 years.

% |50 robot safety standards are developed by 150 TC 293
(Technical Committee 299), with industrial robots handled by WG 3.
UR is a very active member of TC299 WG3.

Key safety clauses from 150 10218-1

§5,10: Robots designed for collaborative operation shall comply
with 1 or more of the reguirements ing5.10.2 through §5.10.5

§5.10.2 safety-rated monitored stop
A Category 2 stop according to IEC 60204-1, monitored according
to functional safety requirements in§5.4.

UR rabots: Safeguard Stop safety function fulfils§5.10.2.

§5.10.5 power and force limiting by inherent design or control
Power and force limiting of the robot shall comply with §5.4. If
any parameter limit is exceeded, a protective stop shall be issued.
Whether an application is collaborative is determined by the
application risk assessment. 150 10218-2 is used for the robot
system and rebot application — collaborative or non-collaborative.

§5.12.3 safety-rated soft axis and space limiting
Soft limits are software-defined limits to robot motion. Space
limiting is used to define any geometric shape which may be used
as an inclusionary or exclusionary zone, either limiting robot
motion within the defined space, or preventing the robot from
entering the defined space.
With UR robots, the following can be used for §5.12.3:
* Safety Boundaries (Planes);
= Joint Position Limits;
* Pose Limits for the tool flange and TCP.
With the e-Series, Pose Limits also include the elbow, and two
configurable tool offset points with @ radius.
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UR e-Series robots comply with 150 10218-1:2011 and the applicable portions of ISO/TS 15066 It is important to note that most
of ISOITS 15066 is directed towards the integrator and not the robet manufacturer. 150 10218-1:2011, clause 5.10 collaborative
operation details 4 collaborafive operation techniques as explained below.
It is very important o understand that collaborative operation is of the APPLICATION when in AUTOMATIC mode.

# | 18010218-1 | Technique Explanation UR e-Series
Stop condition where position is held at a standstill and UR robots’ safeguard stop isa safety-
collaborati is monitored as a safety function. Category 2 stop is rated monitored stop,
%;e[oa{;):'e Safetyrated | PEMMitted to auto reset See SF2 on page 1.
1 2011 edition monitored | n the case of resetiing and restarting operation aftera |
dlause 5.10.9 stop safety -rated monitored stop, see 150 10218-2 and Itis likely, in the future, that “safety-rated
ISQITS 15066 as resumption shall not cause monitored stop” will not be called & form of
hazardous conditions. collaborative operation.
This is essentially individual and direct personal control ) .
while the robot is in automatic mode. UR robots do not provide hand-guiding
. o . for collaborative operation.
Collaborative Hand guiding equipment shall be located close to the
Operation . end-effector and shall have:

2 201'3 1 editon, | End-guiding . Hand-guided teach (free drive) is provided
d 510 3 * an Eme.r_gency St‘?P push.hutton, and with UR robots but this is for programming
ause 915 * a 3-position enabling device; and in manual mode and not for collaborative

+ a safety-rated monitored stop function; and operation in automatic mode.
+ 2 settable safety-rated monitored speed function.
55M is the robot maintaining a separation distance
f?m gt UPEFE“;;L’:””E rr"]- Tgis Is d‘tm by ;"0”“0”"9 To facilitate SSM, UR robots have the
of the distance en the robot system an capability of switching between two sets
infrusions o ensure that e MINIMUM PROTECTIVE | et 20 P e S0 et etions with
DISTANCE is assured. configurable limits (normal and
Presently, this is accomplished using Sensitive reduced).
Protective Equipment (SPE), where typically a safety | See Reduced Mode on page 4.
Speed & laser scanner detects intrusion(s) ) Normal operation can be when no intrusion
Collaborative | separaion | [0Wards the robot system and causing is detected. It can also be caused by safety
3 Operation monitoring 1) ?H‘Tmlﬁ :flal;rl%ngd? Th? parameters for the planes/ safety boundaries.
2011 edition (S5M) Imiting 5 nctions, or Muit ;
] ] . - ple safety zones can be readily used
clause 5.10.4 safety 2) a safety-rated monitored stop condition. with UR robots. For example, one safety
functions | |ypon detection of the intrusion exiting the protective zone can be used for “reduced settings”
device's detection zone, the robot is permitted to and another zone boundary is used as a
a) resume the “higher” normal safety function limits | safeguard stop input to the UR robot.
in the case of 1) above; Reduced limits can also include a reduced
b) resume operation in the case of 2) above. seffing for the stop time and stop distance
In the case of 2} b) restarting operation after a safety - limits - o reduce the work area and
rated monitored stop, see 150 10218-2 and fioorspace.
ISQITS 15066 for requirements.
How to accomplish PFL is left to the robot UR rohots are power and force limiting
. ) robots that were specifically designed to
manufacturer. The robot design andfor safety functions enable collaborative applications where
will limit the energy transfer from the robot to a the robot could contact a person and
Powerand | person. If any parameter limit is exceeded, a protective cause no it pe
Collaborative | force limiting | Stop happens. Jury.
Operation PFL) b o _ o UR robots have safety functions that can be
4 2011 edition I{irlher}len:;r PFL applications require considering the ROBOT used to imit mmionegpeed momentum
d 510 é desian or APPLICATION (including the end-effector and farce. power and mE:re of tl‘lle robot :
ause .10 wngml workpieca(s), so that any contact will not cause injury. PO :
The study performed evaluated pressures to the These safety functions are used in the robot
OMNSET of pain, not injury. See Annex A. application to thereby lessen pressures and
See ISOITR 20218-1 End-efiactors forces caused by the end-efector and
workpiece(s).
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FAQs

Do UR robots comply with
IS0 10218-1 (EN IS0 10218-1)7

Yes, both Generation 3 (CB3) and e-Series are certified to comply with EN IS0 10218-1.

(Often the below questions are asked about UR robots and clauses of EM IS0 10218-1.
§5.7.1: Mode selector which can be locked in each position.
Aufomatic and manual mode are usability features and nof safety functions for UR robots. Mode locking does not
contribute to nsk reduction for UR robots because the safequard stop and all safety funclions are operational in all modes.
IFthe INTEGRATION nsk assessment determines a mode selector is needed, if can be added and infegrated as ‘mode
selector” inputs fo the UR safefy controfler.
§5.7.3 and §5.8.3: Manual control of the robot from inside the safeguarded space shall be performed with a reduced
zpeed with an enabling device. ..
UR does not know if there will be a safeguarded space or if programming will take place within the safeguarded space of a
non-collaborative application. When PFL robots are infegrated info collaborative applications, an enabling device might nof
be required according fo ISO/TS 15066.
Ifthe INTEGRATION risk assessment defermines that an enabling device is needed for risk reduction, if can be added and
integrated as inputs fo the UR safety controlier.
§5.12.1: Limiting motion by mechanical stops for axis 1 and comply with §5.12.2 or §5.12.3.
UR robots provide axis limiting capabilities complefely by §5.12.3 safety-rated soft axis and space limiting safefy funcfions.
Soft axis and space hmiting is an acceptable alternate fo mechanical stops, as it achieves the same goal.

UR Robots have been certified fo comply with both IS0 10218-1 and 150 13849. UR robofs comply with the opfional
collaborafive operation requirements of §5.10.2 safefy-rated monitored stop, §5.10.5 power and force limiting, and §5.12.3
safety-rated soff axis and space fimiting. Power and force limifing safefy funcfions enable collaborafive applications where
contact with people is parmitted when contact pressurefforces are accepfable.

The robot application determines whether it is collaborative according to the risk assessment.

[f the application integrates a protective device, & g zafety laser ccanner, with the UR Robot, the application can be a
collaborative application according to “Speed and Separation Monitoring™.

What is ISOTS 15066:2016,
Technical Specification on
Collaborative Robots?

130/TS 15066 is a Technical Specification with guidance for collaborative applications to aid integrators. It alsoincludes a
research study's results on pain thresholds which can be used for verifying a collaborative (contact permitted) application.
Pain thresholds are acknowledged to be more conservative than injury thresholds. Typical workplace safety standards and
regulations require an injury-free, not a pain-free workplace.

What is IS0 1384977

150 13849-1: provides safety requirements and guidance on the principles for the design and integration of safety-related
pariz of conirol eystems (SRPICS), including the design of software. Functional safety performance is expreseed as a PFHd
(Probability of dangerous failure per hour).

150 13849-2: specifies the procedurss and conditions for the validation by analysis and testing of the specified safsty
functions, the category and the performance level of the safety function & SRP/CS according to IS0 13843-1.

What is a stop category?

“Stop Category” is a classification of how a stop operates. It is described in |EC 80204-1 (NFPATS)-

See IEC 60204-1 — Stop Category (- A stop by immediate removal of power <to the robot! robot system. It is an uncontrolled stop, where
the =robot/ robot system= can deviate from the programmed path.

— Stop Category 1: A stop with power available to the <robot! robot system= to achieve the stop <decelerate and then
power iz removed after the stop iz achieved. It is a controlled stop, where the <robot/ robot zysteme continues along the
programmed path. Power iz removed after the stop.

— Stop Category 2- A controlled stop with power available <to the robot! robot systems.

The safety-related control system monitors that position iz maintained.
What is "Cat 37 or Here “Category” refers to the architecture used for functional safety as described i 150 13849, ttis one atirbute in the
“Category 377 determination of a Performance Level (PL). With Category 3 architecture, a single fault will not lead fo a loss of the safety
See IS0 13849 function. “Category 3 is often called “dual channel.
What is "PLd" or A Performance Level [PL) is a discrete level used to specify the ability of safety-related parts of control systems to perdform
“Performance Level d°7 safety functions under foreseeable conditions. According fo 150 13849, PL=d is highly refiable. PLd is required by IS0 10218
See IS0 13840 for hazardous robot applications.

A PLis described by its PFHd (prokakility of dangerous failure per hour) where lower mean more reliable (safe) performance.

What is the difference between
Emergency stop and
Safeguard stop?

Emergency stop functions are to be used for emergencies only. Emergency stop is manually activated by a person preasing
the Emergency stop pushbution.

Safeguard stop is used to stop the robot in a zafe way, typically triggered by protective devices, e.g. sensitive protective
equipment (light curtains, safety scanners), interlocking dewices.

7 Universal Robots publishes a list of the safety functions associated with both Generation 3 (CB3) and e-Series robots. This describes each safety
function including what triggers the zafety function, the outcome of the zafety function, PL, Category, and PFHd value.

HH 5.6

[-81

UR10e

d B A

=
h

24 ©2009-2019 FUH A2 R A/S. &



E.2 3 2

UNIVERSAL ROBOTS

HERRESE SV EER BN 6L02-600C O Bz Ir

HH 5.6

1-82

UR10e



Part Il






10.1

O

q/otol ol gl Bl

she

NEs

190+= FE.

Eo
—

=

2 EA o

-

Open..

L

| <unnamed>

default

A

PR

&

CHRRESE SV A=K MY 6L0C-600C @ {7 I

Getting Started

What would you like to do first?

CONFIGURE ROBOT
INSTALLATION

PROGRAM THE ROBOT

RUN A PROGRAM

[ Don't show this message again

V)

11:34:01
May 7, 2018

000

X
S
=1
—
bl
@
il
o
@

ESEE R

5

AL AT AN I Y E T S A PG ERE sl T 2R AE W 2788t 0 2 )

3l o ofo] 2/

10.1.1

K

j

e-Series

-3

HH 5.6



R

)
=
H

UNIVERSAL ROBOTS

=
]
v
e
7]

o)

H

S
W
6% = =2 4
M T 65 T
ol Jo b 3
o ) T
A i
o T T £3
~ T G ﬂm:
T ow T :
Jpy o o AT 0
. o .o F A
EX T " gy .
= = R ~ oy
T W oy xo
ol i oy ol % T K
ol W op & N s H._
R = il o < R
O - 3 # o
i o ol Wﬂ 53 o ol
SO TS N S -
T —_ T A_ < o3 _i
B os T X T 2 i
Bo bl = ﬁm 7o oy
LT T
K o K m K 0 JE
ki mﬂ % bl % ul B
e o x A
5 Gl Moy Gy 6z g
_.E LU
B .
5 0 LV E
X

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

=
—

FEH

10.1.2

HH 5.6

-4

e-Series



10.2 A =31

R
UNIVERSAL ROBOTS

=
4
4%

250mm/s B
) AAEH Y7

et

—_—

10.2

A A S

203 4y 22 23|

2

2R 83 74

O ol BiA|Z[E CHA| BOIZ2] g8

SR, BRELIYAY) EEL R T

HH 5.6

[I-5

A 2 F.

=
—

24 ©2009-2019 FUH A2 R A/S. &



A B A

=
h

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

10.2 4] 23} w

e-Series

-6

H 7 5.6



11.1

CHRRESE SV A=K MY 6L0C-600C @ {7 I

oh
K
g
2
B
e iy
o )
o ™
N - I
5o = %
Ligd < Ak
® o ol !
3w 2@
o W ~ o
A i AL
o = T
gl I £
ST m g
W . e
R ‘,mb o ‘Dv
= =) X Mﬂ
T 9 T @ P )
< o = v o
Bo of Al a_._M_M ° w
Ly T ~ X
R N T o omw P
wx R
% qu L fis M cmo -
CIN WE N T BT
w B — W o X =
ol B < A4 %« ML T
o 9F N o I & 1 B <
N CENE
Wz 8w oW
wow o LW
O G B RN
~n ! w_ru | MW e,__ﬂ_ m_-r._W
o K o &= W K
K w WoE R R
™ IR
-
\
-
-

o

of 317 = o] 3L A

A3 A.

A

=9l o]

S|

>z -

=

AR 8 4 A

e-Series

-7

HH 5.6



111 227 E

UNIVERSAL ROBOTS

R

A7 R 117

<]
I
i
|

w~

1

11.1.2

el

2o s

EZ0| 34

ELES
st

TH 7FE o 3LA]

il

Ie]
o

_(H

[e)

=

=y
22
@ A

of ¥l £ o] st gl v ek W 744 7] ok o

[e)

=]

2| molg=
0.00 kg

=

s

o] A X UA R, A

| 0.0k

1 Y HOEEE L3 HOIEES YAIE FOl AL G AEE L
g4 molze

Holz=

2. 71 %A A o ¥ ~E gt
Q%) B 7o sk A bbb

3.

11.1.3 ZEIA7IH117]

o &2 9k

o] A7} A

By

|

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

7
&

A 7HE

1717 o] A A 7 o] = = 9}

3|

QHe A 2

%

HH 5.6

-8

A (o = o]

=1
=

kel

3}7]:

S

EERE

e-Series



R

11.2 W EA] 251 A] 2} UNIVERSAL ROBOTS

1. %4 LED 7}l ON B E<
Aol A A UL F A e Y

2. A AW ESEH By oA E) A gt

E %2733 S A ZHskt)h. 22 LED 7= ehA) © 2 ul 3 of
Supehie)

3. WA LED 7l =AM ES s 2R G dd &
C EPAEE A A AA YN ES B e 2R AT el wAbe e 8l e 2 uja] o]
AN AAULFFZH A HEFIT. 77
c ERAEIT AR EHIAAI A ES T ER G S AT oAl H olH 22
ofnp o ¥ A A 2t H A sHA A ek B Aol A = (3} 30°) HE ] AR AL,
@ FUAA Lok ol e ek, vh2E o] el E| A0 F, A| A2 H R E RSl E N o]
AEs Al skaL, 2R ol A d=d = 7 o
11.2 wWEX] 2= A 2}
F2) AT G ALE 5] o) 2R AL B0 A A A 2 QA <) ek
1. B2 W ol 4 ] 4 A o] B2 2 T
2. B A AT o] A AW B2 e A 28 £ A 453 Fe] 23l ) 2 E /FEA B S 9T
3. A 28] 0] ] 0] 91 7 2 2 & % 7] 8al o k=) 8] 7S] o) Bl A 2 2 o p b
4. I\ ARG A 271 3h5hw © 2 o] § - el 7] 3 b ol A 2 e
S. HIZAA M ESH TN A tA R I AGE & R A A ol ALdAR 21 ot
6. ZX=EW S (FYF ) re=nloldr
7. 2R x713 57|t NAM AV ESTFEALRRGHE FRAHZAE I
EBEEEEREPEREER REREESEEEREERCPE ER PR P
EA AT
9. NZHESEHZEHFo|IAA A LA ST F3: 2R AEF1ZZ2 g HTdE
H7HE e deleg i St

2ral:

FUHAEAZ R Academy oM 2R Sz W=y 23l
oS

=

: www.universal-robots.com/academy/

11.3

AZZ 19
Zeag LR A resolse AL F U ERolt R4l e T mT NG
AHg el R Tk 2R A A Ol o) AE S ARG shel o] B oy S7hE A A 2R gkel
pRE e X s

olFd] (17FX) SA SRR LGS A=A X ZE o] F3AYE A H &z =etolH
HESTFELGH AN ZERGSFITAANANETIEZ
ZR2IOPSAAFGAR R AR ERZIRJAEANA /0T ETGE7|ANEWHI, HFH /045
ol u} 2} A if...then 2 loop o} 7™ & 243 s+ 3]
e & 2R ol A 9 gl o] EQIEAbe] Bo| Bt S Gt H G T a0l

B 7 5.6 11-9 e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



S REAYRF.

2k © 2009-2019 FFUHAE 22 A/

R

UNIVERSAL ROBOTS 11.4 235 =49 URCap 2}o] Al 2319

1. 223238y A A2 A 2t EFEL T2 S8 8o}

2. 7EANAM Aol ZJEEEHEZZOAHEL I o] LA EEF7ISt) 7] E Moved 7122 1
HEZ A =F7tEh

3. Mol ZANEENHEIHH oA o] ZJAEEFET

4. BolgstAd Mol s AR EEHZEL S A A
ErZgego] HHESFESH AN ZELG S UG =AAZRG7|HMEZRASFALTAU
c}.

5. B oA g HF, Sl S EHAE 24 o] QI E 7 Waypoint_1 23 A Ht}.

6. 2 GA R 5 @A 7k wp et st o] Waypoint_2 & #}/d gt

7. Waypoint_2 =4 & 5} 32 Waypoint_1 jol 2w 71X Y 2 o] A R EEHo| T SH A
gt

8

=AML AN ES FELHEE Y AT ZFHAA A ESTFEHES o]
|

Waypoint_1 3} Waypoint_2 A} o] & o] 5 3t}
ZPUTH FAFA ] ZRJAEA M ZHEGSo|Fol=A R R ZZ A S S AT

s
K

2. o] UR 232l )4 A A1 &

743l
ZolEA = (AAF7) A dmSET 7dFAER
ol =&7tetS A &=t

114 =5
R
o (

5= 5 URCap ¢}o] Al 23}
TCP URCap SAH&-3}7] H o] 2 585 53} 3L URCap 2ol Al 29 ST - 2 = 5l of A %] gt
15.8 Z%).

e-Series

1I-10 W7z 5.6



R
UNIVERSAL ROBOTS

ABCDE*
default

Alag] el
URCaps
= e
2 Ao
HEI

IS

222 SSHAM (189 3 BYE G2

xE 5=

1

Sre

-

iversal-robots,

comfactivate

201
K —
o=W
o=—

i
!
2
&
f

3t

A stH oM ZE 5 =317

1S E oA B A

ol ] ol A Al
3. sl 1 GAI9F2

URCAP z} 0|
1. 2
2ho] &

license.p7b =4 &

o ok~ 0N

Al 2
a3d =528l
] 2 5

&AM FEE

default

B,

Universal Robots S5 Ite!

HH 5.6

I1-11

e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



114 =

UNIVERSAL ROBOTS

2X5 5 A 5]

Sl ol A 3 A
2. fZofu ol A Al

1.

HERRESE SV EER BN 6L02-600C O Bz Ir

HH 5.6

-12

e-Series



/O =g e ( 12.13F).

p=R
=

SERRSE

e e R R o |

-9 %

BN

YE BB S LA RE A

ol

CHRRESE SV A=K MY 6L0C-600C @ {7 I

Bo x
Nk | | % =
M
dr
™
1o X %
s | x| > | =< [N | <
ol
N
o X
o A <
| |B %
W " |
i el i
=5 o3 1)
Sk T
o |® (TN |7
o T o || =y u)
IR il TR i H
of [ 0] R A | %o | T W
Ho |7 | o | | = | ™ (il
x| H o |4 o | B T

457

*3-9 4]

st

=
=

Aseie) & e & aol

sk,

5

5
R

EREEEREER

o $19 % 7ol

© 3-91 X B4 B A 7h 7 ) A ek

I
)
0

—_—

X
o

4

e-Series

II-13

HH 5.6



> O
T

I3 7h7d = A

%
!

o
a=8

o) 45 2 = ¢
ojmo]t,

pil
[e)

=

k)

R
L

“

6]—1’4—‘

ok %

0

A e ol 4 52 5] o] o
W o] Wl g s T

REER R
et D

A A] 5l o) A

1.

UNIVERSAL ROBOTS

R

g
~
]
M
Ho
— (-
™~ b
ol o|
< o
@ X
N w
e M v
o o e
%) 70 o
w P
& o P
i ep T
il e %ﬁ Iy
%! o
- N ‘uAlL ~
OT o O_E )
i 8 -~ 0
% -z ¥
do T o oo 2
<R O
EE L.mr g :.L ~o
T T o H W
AR T T
= BT
1]y T T -
M R W T Jzu
LR w w9
R ] w om0
%o N = 5 7
Row D
) g g
u; mmw
o W o
do wr pf W 3
—_— ..
5 = o Mo z
-] / v.A
o T N
<] il
W <
B =

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

http://universal-robots.com/support/ < (&) IF=
I-14

g

%_O

gl

3

F 2} A 3

pul

1. A =X
EREA S
.

il

T A] B =M ] ARE-ofl T

pul

e-Series


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

UNIVERSAL ROBOTS

ol ariglin

12.2 3-9x &

12.2.1

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

e-Series

II-15

HH 5.6



A B A

=
h

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

12.23-9) 2 84 34 A

e-Series

-16

H 7 5.6



Hollthal g gt ol =2 R 74 A Ewols

ey

she

of 3 A 2=

A4d4

bl

=25
=74 ¥ o 9k,

o] d ol A

o]

Hr
)

&

EREE

g

o
=

x4 EA

o

F

el

HMEEELE

5|

g

A o) £ 249 8 Aol o 333 shol o, B Al 9]

ol MY 22

(3]

e EE:

(¢}

3

T
=

,mo
-
K

Bl

=1

#74

tol 5

3|

oo

\m.o

2

]

F= o1 d

3|

2. EAREAE (

18 3| o] 22 9] A} & A

ul o
=

715

= A7

EEEDERREE

EEERER

3]

4. o) 5wz}

s},

gl oF

W RS 2R 5 o]l o mu I S 7MY B SLALE

FHAEA

al:

iral

oA A x|ofo] ZLE2T).

3z

S

1.

CHRRESE SV A=K MY 6L0C-600C @ {7 I

!

—

0
o

1

=l A A ol A

=
=

31 A

X
=
oF Fan b ol F A A HE R =AY o] 2 st T

DR

o

e-Series

11-17

HH 5.6



13.1 P44 7] &

|
st

2t A

<unnamed>*
o2 AAStAL 225

def
B

e g2

51

=

£ Al

5t

~
2=

T
P A

o

=

s 242k CH

EEEZ TR

3

£ 9zl
= ust

22 A
=

1/0

UNIVERSAL ROBOTS

R

«
RO

0
RO

5l

Alg

St=gllof

Mol

L)

200
10.0
300
300
750
120.0
750
120.0

300
25.0
400
500
1500
150.0
1500
150.0

3

HA| Azt
£ Force
Elbow &&=
EEE-2N

3-213|

A
=

sh= ol

pu
T

AECE R

v
ol
o|)

e
uy

=8
] A 2] 7 b

°
pil

RNE

1
pu-

o

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

!

H A |

il
h=

)
ol
oo

N

—_
o

Tl 2 A Lok vl v ) 3

o

=

=

A

Kl

3

13.1

X

O

T

HH 5.6

18

F71 2 ol b 7-73 o] ol T = /1 A

°

A

4. 2} A Aol o}
A

“RREZA AN Y

AA =

Series

e




_]

%
<l

13

RS

o
=

UNIVERSAL ROBOTS

Al A 5Tk AR

o

=

3

Ed

‘]O

%
<l

25
o 9] ol X of 2l =, 21 Z ol X

A&

hva
Q.

] =4

(e}
FA = ool

13.1.5

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

o R olJ
XA o &
I T o
" ofn il
! 0 o
o7 . + iy
B ) oy
o o N — . .
T 5 s iy (Y
@ = T !
o alo = o w o
%0 X B e o N
T ol w T
Jjo 0 g on B e
= = . = R0 ,% =
= T oy ) T Q]
5 ) o e X BN
= T of . o/ go B
mﬂ O X 1ﬂr| ™ =) R
= - o CC R
— 2 Ko N RO g o
> 5 i o o ®
H ° i W X
70 o) W AT X go £
=0 TR = ol T m B
~ X ! e Jri
~ nt I\ o o = 0o
T il —_ N
X " w: X mm < B
= 6 = oy < o 9
~ o SR my —~ o
o o! To 0 K >
= = m_u N S
® 5 | o Tmy
X ~ 70 K = W 9
% - ki w g M
o B0 O oL T ww
o)) = T [ i et
® Jp N R R B
Moy w FEow |m @ 7wy
T W < = ) = o HT
% T T = i Ky H) % T M
1_,_m =) X " o ) L
Y E W XA == [BK = Yo Mo W R
oo . o R Mo T
:AH o) E.— ‘W
-
N o
™ ™
L -

e-Series

1I-19

HH 5.6



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 13.2 St v 72 A

22 Az

Zole Az

p ® 3y Zam ‘ . . ‘

£ 93 7HE AEHY TR A gls
=

170 Oizg

StEslo] pre e as

Holz & e 200 200

3213 Bl 25.0 10.0 Sl

&5 1500 750!
£ Force 150.0] 120.0

Elbow £& 1500 750
EEEIN 150.0 120.0 .

yzam |[ 23 g

HA A . S0 A 7HEA B E =7 -

A1 7 o) B89l e A ) 7 2 S 4l et

2k
JAAN A AGAFSAANZ RS A G FES |t} dEEF
A A1 7S 300ms 24 A sH 2 E o] 300ms oY AN A A S =5
AW 2R EEEA 35T

54 YRR ESESA T

& Force =& 432 EEo|7Ist=&F U g A 33t}

A& =HYREAREEEA S

AR ¥~ AR 7S 7= FH U 2~ EA et

EEEYI S EZT WX T A ALE A o] B9 X o T A o A A SHETE-13.2.8 FE.

e-Series

11-20 W7z 5.6



R
UNIVERSAL ROBOTS

<unnameds>#*
default_1*

213 II0lA Holah 7t CI2 oFM A Tiisas Al

SH SRIHOR HASIAL 225 24T+ gl= HFOR 0]0jE & UaLith

22 Agt
ZolE A3t
oo ERS-LP @
=202 JE e JEaEEs
=T
110 @ 7i2¢
= et By a2
NioIZ = 9 300 W 200/ w
3-91% EEE 25.0/ kg m/fe 10.0| kg mve - @
37 Azt 400|ms 300/ ms
32 72| 500 mm 300 mm
£ 1500/ mmy/s 750 mm/s .
£ Force 150.0|N 120.0|N
Elbow &5 1500 mm/s 750 mmis
W ZA 150.0/N 120.0/N .

o b
Y
f

I=74 % 7tg8Ad s =0, 2R G2 A7 222 0 &

EAAFLE=NAR A S S A ol Ak EH =7
de A A BN = ol s st=R S 7Hs sl @ ek
ARG ol Bt FAYA FA EZA FE T HF R
=

13.2.3 F=}

LA A o A OFA A 2B LA 7} A " Tk ok A A AE eQldE g = o) zke g 7k
It ERAEEY LI ZAEIAUSEEZTILEHN
SHAl A W -2 St 2hS Tl ek A &

% o ¢
)
2
iu)
o

O
=
ftlo
s
)
LSO

W 5.6 11-21

e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



13.2 b v w2 A
E

AAA o] &4

R

1

el

=

=

901

E

3L

A o] 22 AHg )

gHT &

ps)
A

E g ol w Aol 7

&t o 7t

3L

¢}

ZEd T
g3 Al

fu

475

Ay =7
L
A

[}

1.

UNIVERSAL ROBOTS

13.2.4

R

pud)
2 < < B
o Dooo
¢ T o
e %o o
-
— ~
IR0OE vy (n ) OUZ.IL X0
T o) T
0 ﬁi%
~
o o
: I
w ol o=
. B o
. €t NS
7 g £ ) A o] ¥ gy
S £ L £ e N
ED £ Woo|on| E ~ | oo o0 m) N it
£ 8 e @ RIEaE: ~ o —
Eh 8 Ylsixlx & |¥zix|x N 0
< B W o < Slm|w|w
o |4la|m|w ow| x| ] oy oy |
~ A0 = || a =~ M | = || | s ho H.T,Ll
o
~ ™ %o
S moH R
TS 2333 o] X o
£ 5 E £ d d o o g
ERENEN ££¢%% u.mW:o
8888 Ss RCION
sgss | §5§% o
4 gege & gzeeg T "o
5l sges Wl e85 I
Lo KR
G N
e B o
o
w " fo
wgmuﬂg g H =
K ol m F M o U o o <l
L U LR R B
b3 R —_—
= ur | Fu 01_
Al AlA _—
™
B
n
N
™
-

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

2137
541 5.6

I

=4

4

%
RS

13

o
ful

Zth 8 7 €]

-

o} ( 16.1.4 F

]_

°

1
3

°
pil

| 3
3l oF

o

=

=

9,]

11-22

o 2EEAIAE

e-Series



ERSAL ROBOT
S

=
[FR=tn
o gy %
XE=R
BElh%6L02

~6002

@w_l

=l

o L
~ L o ]
= m o (S T N
Y 2 T (3 o bl
iy W 3 T m ucl 20
X T ) TR 44 N
i o o 5 m o m/n nl
oo v o w g o l
5 5w = 3 % T o
~~ —_— . — 0 —_—

‘%R @a N . iy ‘M o = < 0 H_M MT
=B x W "R % i iy
5w s ® T & b o R0 RO
2 + x ™ ° mg = 7 i %
ol T o w3 o m : il LR &l =
3 X X o T
A © B ©om 40X g w
= b RIS (i %0 o W T >
N o K F < >
Clkas oy o B ° A, = < A
< il o) o o <° # ol H
ET.c o ‘ml ™ = o ‘Ol - Iy Y o . KO H.ML
) oy Hp w0 Hp = P N 2o ) . o
TR ! N ) Wl Hy o o o o iy op ¥
X = N T o —~ -
ARGE WX H ul ] o W T {F ' G 0
g o T <© & o = W= iy = o s -
o o [ [z »ﬁ 0 ) k) I ) ) > F
T % s © R 4 5 c 3 e (e
70 oy i o <0 e NE o e o n op i T )
e £ T 50 yX o i Gl w2
ﬂﬂ% 7 2 | = iy I 2 ﬁu\ﬁu o = = o z)
H N ny o o o S o 0 o Wy 7 ]
B i - o Wl %o B i = 1D 2 g
4 % F ) o P %o at! %o 9P o/ o T - = Moo o wA
S = 2K 4 T 2 B B o i X
EA ,Ul o#a HXul.._ o ﬂn i :.L =y =y N_,_.Aﬁ ‘Ml_l ‘.m__._w ‘Ul M_l EE E_u: R
@jmw_i% R ifﬁ
@gig%m“@w pes EEES
%L o < oo (| T T o) T o W o NI 4
s e ﬂ@ NI 3 Ao o7 ol E LT EE ‘mﬁ i.._ h,_-A ,W ja E oV
— &O L O# W.mlL :i I~ GD ‘D| iL ~ ~ —_ 1)_A| \*IH w o ,HA_I
= = o NE e~ —_ s < o X E RN
T ® o o] o T N = o W -~ T & i 4 e
= T T o % il e - s ° o p|
i T N e~ o X X o X° o7 o o o o <
0 NG = <0 ol N ,_|§J —_ Ko — ~ — 0 o =
] ) = T 5 R s = = = = e 0
T R = = T _iANO}w
C_ ...... E_ :I [ —_ _E ml _.ﬂ “M:v o T
5 B T oo W T g9 mK
H = e i )
© _m ° %o T ol o 7O
H (e =y
N is B B
G} o < X
Hp
&
o7

e- "
Series

11-23

i=h
7+ ) o) E 5 X
ororrh

WA 5.6



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS 13.2 St v 72 A

Ed9 (3 of 8)

211 Oe
22 A5 Z3¢l2 E e _
A E L K] Ee m
AU Alek + o x5t
o

e}
e

3
&
L%
Jp
oz

[ ]
=
t=2lof ECRE
e
S ] EREIE
o Wiigyy, [+ toolBoundary ~|
\\“llﬂll\)
D I =ct v ‘
#gl
~am
[ Elbow A3t

D> aw =3 =29 (3 of 8)
Do
2212
L :ﬂ He
EI 23913 e Mm
ZOIE s + B2t
EZ
£ 23
= )
110 o
st=slof ¢
— 2403
Mol &
3-2)3] =3 =it Q

EI ‘lﬂ =0t v‘
w2l

o

[ Elbow A3t

34 Zd <l o] A H QA ARG 3R] 2 (A)

=T & e HgEd (B)

=4 & o3 25 AEH 9 (C)

AeAshd ERdns g eSdg Ao (BHEdA94 )
=4 g} 4

ERARNA S HETANISHE (E AT P)
N R EE IO %

ot
i
ot
>
ru{m

e-Series 11-24 B4 5.6



UNIVERSAL ROBOTS

)

=

qFol A1 o] B A i

=

L=k
N

A7)

ECEEET
A (17.2
s

o]

L.

golHRr =90l

)

SR ERY
ERERY

=

=

T

2]
=
=

Iz

=

2]

A

Ioh (13.2.5 Fx). o] &)

el B

A&

gfo] 2.

R

=

7}

2]

=

« 1/0 AJALE (16.1.4

ol s E 3 o A

ol
aho]
) =

Brcoltt (12.1 F=xE).
°.

=

2]

13.2.6
13.2.7

A

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

m i £
M w o= mj
i o T X
ol ~x ™ G
X
o ]
T 9 &+
ol Fo & N
of o B aL u
; I I S
) N
B ] ﬂ W o
o C = :
% o o) ™ M qu Wr
o HL.A _n: X oT| g
oy o oo N quy o
o 4 ) o l
NEl o w BR W >
o Yo B RS T oy
T | &k EH = i
AR T TN " %
A p NN M K . N
T o M % Wm_ upy ) m@
L ox
=2 Lriz| of s
= 2 m I o T . 3
W | ® R T A
o T B H oo A
o L wow o5 W GG
W G A A & W T o
T o w B R Mooy R o
oR TG C
o = T F ﬂeﬁ R LY
©5| 2rEz| T zp
T® | BT E ® Tz 3
e X mooRsy | B TF g
oo [Bonom ot X w XR
g T e T ox TX By
N o - o ™ iy o i @_ G
I m% Wy why \m.% ,.._Nu
[--}
W o
il ™
T -

e-Series

11-25

s}9] o] A

S

AR PEEZAL AR B

* TCP B 1}

W 5.6



13.2 ohi o) - A 4

UNIVERSAL ROBOTS

R

£ (1 of 3)

d>*

<unname
default_1*

Q

£
. E
g 2
[
W 22 % @
M2 o =1l
T a w
N5 E *
[+] . ]
-//.
=
o y
< _ R
U @ X F H =
ol T O T o U 5 oF |
Mo = " T e [T
7o [ U]
ur | AU
A~

0.0
0.0
0.0

X
Y

z

ol

o} (13.2.5 F=x).

3+

I

A2

Bl

o % ol W
K I i
™ " <] o
0N T R T X
N Gl o U omr
& %.%EW
o T D oo ME
ﬁe n..JmMPPﬂw
it GRS S )
1H o U:WOA
il &nﬂﬁu%_ﬂa
W in_.ﬂﬂ»wﬁ
x oSxhz¥
T T g WX
* ﬂr%lﬂrnﬂm
— m%mﬂo_e_s
% AToE.Ulo#uM
X WO b o N
T emEER
) _ — RO
O nrELE
e I R
B zEonLLﬂdu
S T RS =l
eadl 7Tu|.é.uaw1:
X mﬂmﬂﬂ/nmu%o]
oF T kT 4N
LR oYK N
Em*wl RE P g
iw.__ MﬂMﬂo_eNEMmMM
WS ThTy o g
Nowloo BT R o
I g - 8
J.ﬁ o O B o)
BE oMo W oo o ar
TT TP¥e T
e =W T
A MR E TR
l M ERETTE
N T F T M

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

EEERRCE

g5+745

Abgl TCP

iR
L=

TCP 7 3} ¥ ol A

KSR
A=

shl 27 ok

TCP 715 71 8} = A
EEEHTEY w71y o] EH X

R
R

o 7 T oko] # o] LhEb T, of

o = 2=
=

rth. §7]stobo] 2

[e]

o)
s

_~
o

Bo
o
el

fro]

O

X

bl

0

i+

oj

& 2 7kgl

571915} TCP 85713

TALE

EEEE!

=}

Rl

|

&8 27} 0-300mm ¢

mjr

s
=5}

HH 5.6

26

Series

e



UNIVERSAL ROBOTS

R

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

™R 9 T
W o R o
RO K R0
N M 7z do wr Do D "
o ® T Gl 8 e
: R H B . :
o ‘QE o \Dl Qﬂi m
2 - NS | — g
: —_— T B g = S
S E . oo o A T w : !
Hﬁ F(e] = =|m °|°° = W o Nd — = g |z =zl
e W m L.u]E o NOK Sl w » W|T
N 8 ® o= X P _ = . vEE & |Mwou
= 2l x > N K oF =T o7 IR = | AR T
w0 s
) - o= 9 B & ; 0
TR I 2
" oF W : 3 wu]
Trg W T o) o i
% 70 B o M_. o E N
I+~ x oV o~
G AR
BEa X A
T 2N oy i W
wp N B o o] x° o1
o_.uz ~ }L‘mﬂju of
. W o <m Fr R . v
2T B ~ T o ?
AR RE T o T Yo
]H._AﬂL =0 t]
L= oy ar = o ur 75 of =
~ T i ~ o) oy
o W by T O RO T
o T o T
T ®o S o0 RO R
~ X7 g0 s _ J 2o _ —
o ﬂﬂ_vﬂ\uro QMFE 1_/_...*H E_l\nﬁw
P T g T X U Y om
| < T <~ X L ® _
= 5 IE %%M <l o_a.zT_/ W o ﬁﬁmwﬁ %MM <
%g%m.mmwﬂm k@%@m zo N @y“ﬂﬂ:zzm,mmwyﬂm
ur | Eu 0 . ur | AU
Ala H.fmo ‘QL_L . N AlA
T o KW o 9 T
T R U R (S
W B " K
o
N
™
-

e-Series

27

HH 5.6




13.2 ohi o) - A 4

UNIVERSAL ROBOTS

R

i A+ ol
T o R
4 -
oy )
l EE
¢ = %
L 5 T
o o O_E o
a 5o 0
e ! ~ —~
o T L . ol
< - o g Mo 3 g
~X . ﬂl m_u.o E o o .cv 2 oooo
o T o Y et ROR
ot E_.E N o
o wOw iy — B W N
) q T X = 2 X
_zT ‘UF ‘_lwwv X0 N 1__/l # n H%l [y [
oF To ﬂe N ‘L_/l Ew < (n)
ok X ! o o — oy
g I oI P M . W N (2]
® e BoE T o o) TN o
U oo = o W = of M
) s o)
T W 0 o wo U :ﬂ my o° ol o ok
o % gy (S-S - ™ PG d e
RO | B SR ol N Moo = § | [halg E PF:
o M I T . 1 e 1 eZee
w 9 oo M4 T = o g N B P B
mo % 2o “p o= N ol X N T
Bl K g XN T X s
HO 07 ~o O_E LE w‘._ ﬂ o = RER
A A ~x X5 < ~ N Ss55E §555
b A — = T X G Wow W 2EEE $9379
B il m o T X o ) dode £€2¢
Gl S ST R N o X PEEE | prit
L TOOR w A xS . N J 2355, 3313
- 0 o 4 segs 4 sess
I S TS R VAN o om oM 20 §588 5 §EES
Mﬁ A S PN o X G
b T oo el . » NS o
Joo & o = o B G L _m
N o Vo o 3 i X W T Bz B3
~o o o] p —_ = o KO WAI ﬁﬂﬂﬂﬂmmwm 2
s bl N m ™ T GO ij i N hy By < JE Al> Ala
X .. N o w4 < o) Wy =
NoxEor MoWom W N why Ny o op
T Mo W %o B @ o A goN T
o N ur N B %o M,_ S of . &y i M o
W OH W H T R O R Em ) O c_/: ar p| =2
1Hro - N - < ,q Ht MM ‘BE ﬂﬂ_ ..;L
70 iy oS ~ A ’ B (=)
4r % N
o qr ™
3 W -

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

o

=

HH 5.6

T6.m ] 71 SO 13850

fig
=

AER

1

A
L

A=

11-28

e-Series




UNIVERSAL ROBOTS

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

o A AR R %0 7 ~ H T~
4N m ~ X A N ~ W E
NS o U N R i o T W e
oMW M "ol ) < LY
SO W T T Nlo w o TR
T T I S I N TR ON T iy Al
WF N = 5l 0 ~ = R0 Mo ol m X ™
-0 X o o oy < = 5 = ol o o B il o
I O SR g up % 0
Now ' o = & = 3 %0 — 7 = - i = ®w
X O o o ol o X % o M ~) —
[ N OE ,cly.e Nﬂ Lln_ s o X ) o
W o = ) ™ o o T Y -~ o2 o
T = K ; =
T w mﬂ ﬂ upm w N ~ wﬁ ol b or X %r ﬁ mo
o U My o] hall ) o T
N ~ X | ‘mM ~ ) —~ R ‘ulu
M o ﬂm T o o0 > %_u How R owr X ﬂ ® <) S m
b 5w ) Y =0 o= - N pj
J 3 N X T i !
Iy o Mo T A W W oo o~ WO o o o T
OME o Eﬁ \_lﬁﬂ — C._o _Z‘._ To ,_ﬂud ml ™ = AN ~ ,nmlp —_ ﬂﬂ . )Ar
O =o N ol K= N o o 7 X o W=
™ o] M X %0 A - o] o <~ o o — oy T = s T o .
deds omxoa B ol o T e KMo o~ T
< Al e ﬂ o U i T W P ﬂ sy N Mo mr Wﬂ RN n_,#m
-l ° o X! o "R o — _ 2o Jo o
SesT PR fiw e Bew PERD o  TER
REKx®  goxs oodof I - G
N ° o)) o o Mo "o Moo WO o N oy W= =
Meta o7 @ ko eg pax BE o o M
Xoooy W ow T Koy ™ %0 N N W WK — W o
TERY et Bl oa RE R
- M % w X % - G 5 N 2o K o
oMo R TR X g W Moo ol Mo o W oY & Ko
VYR D N RE Do KA R oW BT K 3 e
Lﬂg%@% MR ey ooy %m}rw_ m_ﬂgﬂ R SOCERT
Tomoop g 4 TPy oo oy NRE YW WG he = o o
Ko b G+ 5 ® X N . o )
5 ® E W I oo . op o B o
N- ® T %0 0 X M R o Ko K RO iy = W T
= T o o P g oo ¥k T o o b
TP P g O R4 K R T oA
AN e I R S B B B T T
o+ T HBW K _% = T _% To Wx (=) Al wﬂ W
oF o R o o T K
o N o ~ ~ o i
<
B
_Z*E

A=

e-Series

37

1

A
<!

ol

olm, Z el =3xSl

11-29

ERERS[EY

1
-

=

o]

sholo]th., 1.9] ol

S

EERE R

HH 5.6




R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

T
A

~ UNIVERSAL ROBOTS 13.2 hxi v

3

EROZHHA LN GG A EH S TN G EA G E L =2 7

71 A=Wk =A] 1SO 13850 &&= oF gttt o] == R H]Fg A o

o] o] FH] GG A F A ol A A A A | M 58] @8k} o] |7 50

A 2R G R A S H 22 B A ZFA el Al H S =S ol T

ol =2 RAYA FE AU & T A oA 9 I A o] 3 A
A 7t 2718t o m it o E2dd R E S =67 98l
AR A=A N7 A=A A D 223

0SSD ¢4l s
SHAZH oM P4/ ES U] 0SSD BAEEH I ESAE SN2 ST B Urh 0SSD B2
AEEU 2 AN S S/ ZSRVEET) 5277 B, Z o) 0SSD @27t 84 5+
W 32ms vhrhebA 22 o Tms o e B 2 bk QAN 2E e E ol 2R A o A o
EN AR R ST EAG

off 1P A~
(18ms) 7}#] 2] A] 7ko] T}

0.0 ms 10.0 ms 20.0 ms 30.0 ms 40.0 ms 50.0 ms

SafetyA _‘u

1ms
>
U

SafetyB P
18 ms

obd =2 2 9] 3 0SSD &4 3}

N
0
re
2
2
R
:

3. 1/0 ﬂ%E %E—:‘./ﬂiﬂl/ﬂ%é} OSSD gl &S d el gt} OSSD &<l ¢S &4 3} 5}

ZEAIZE (32ms), B 2= o] (1ms), S o] B 2o A thEAfd o] F =

(0

HAANES P A FIAZESAE T B ANAES A A S A2 44 &

g elslopgeh. QA 9 whe H S S A A A E SN 2 =A< 4o opahe

EEEE § R EDEE R L e !
(R R

2. 9ZAfo] Ev ol A AL B3 SHE 9] o S Gt

3. AN UNESY YRS G A B}

4. EY 22T Qe o 2glol R LA Shel W B X M E A u 5] A gt
5. At A A A2 e M2 A g AT

7183 5 A2 3 7o) 9 74 o] o] A ] g <] v Eo]
Balx) gt 2R F oA E A AUESA A s oF gt

e-Series [1-30 B4 5.6



R

13.2 H vl 37414 UNIVERSAL ROBOTS
13.2.12 <A ES |
SR FEALE A o) F 913 241G 5ol o) B E 9 A o] T, A F /O =R E o]
SIALHAE /0 714 o Fojel Su B4 AT 2AEAA AL AEAE}EEE
ARGt FAA AT, A EFFAZ Y L =Y o]k E 9 A o] A3

<unnamed>*

default_1*

> U =25 Hlo|T =

|

in
ox

&4

1/Q - -
=]
Moz &
ZQIE 2/3] (0-360°)
3.9/%|
L3

VI v
ng
In

HA
2ue
=1

=852

+=53

90.00°
270.00°
270.00°
270.00°
90.00°
0.00°

#0141 % 7] 3 8}7]
(B EE R RS o
2. 57 9] 915 Abo] Sul o] A 9k & 231 QA F-2 4 8 .
3. QLA EAA FoIA B85 220
A

4. A& F2AFA == sHd A A

|-'>~
L
~
(@]
b
W)
9
x
N,
ofr
ot
L
L
A
o
[t
it
°
Mo
=,
=y
=2
R
2
)
ot
filo
2
)
%
°

FAAEA T2 A et ol B @ ghol 5 7] 5HE A %

1. sl A EFE

2. gz o] £u] fr o] Auko] A FL e sy,

W 5.6 11-31

e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



UNIVERSAL ROBOTS

).

=

3ot ( 13.1.2

Faes

<7

TRESE S/VEZKIHNE 6L02-600C @ iz Ix

HH 5.6

[1-32

e-Series



SEf

B2y

Azt = =

0 00 03 38

[ 0IEQIE HA|

A3 Y 2H LTI EFFA A SAR LG AV ESR LSRG A FTF U= A
Itk ad g A Ee Ao 22 IR E SR EH IR 575 S A A s
(21.3.2 Fx), 2R SAAd ARSIz 2l DAY S5 =ERZ == 85T

o] HA M RJHAFTAAN AL /IO 2/ REZ2 W SAF O 22 ES A Z ST
(16.1.6 F=x).
A S AU AZY YR ERY, V| BZZ WA 2 A5 272 1S T2 7] A 9

S B S AT
141 ==
Z2aY WEo R REHEE IR o S RAAFE AN LT ZRIYRED SEY
gersaderegrdr
142 W
ERLZIWLNFE ALS Sl ABY A I B2 AFF LG | 2GS AT FAAER
o 57kglek
AW ol B LR Yol AL BF UL, 2o SHGLERE AN AT ( 16.1.5
F2). AN WP LR R AAES Y2k B Y H kol e f A ST
AFEZIYNS o = Z 2 T A Ao RALS T3, L 1) o) 4 X SRl ko] bl T
N LAERA ZRELR IS 2APENFEAG3ho] g o] LA o ) §4 B 24 g ot
M EE o AT YEN S S EA S W Aok o o] Lol =X A el g A e sy

e-Series

o
w

HH 5.6

A B A

=
h

A 24 ©2009-2019 fFUHAHAZ R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 14.4 SI A 22 5ol F

EESE

bool  FE&wW = FEE A3lelth

int —2147483648 2147483647 U] 214 4= (32 ¥ E).

float H% (10 24) (32 bit).

string TARA| B2

pose A g 7ol A 9] x| & A} A & B A= B A E U EFW = 91 A H E

list H Al 2

143 =R 34271

144 2 Z2HolF

Z2aWSHAYS]I|HAZ LA S EZ ALK 2ol Gl ol AGZ R a3l FA Tl 2 o]
ol ZRJAEZ o] Faofst=7 § X 225 o] 53l o A A 2~k
AANZR2 RO T HOZ R G S ZZ IPAAN LA 2o T FUA=AFZ2 IHEL A HA
g o) XA E R o] 3t}
g2 2 Rgol Rl x =2 ol 5T Ut

* TCREAZZEE=RMA ol 5o EAEERAMA ] Fol Ay =/ Aol Z2 a9 H 35

=2
E
o
:
2 H

P
E
X
%)
o
H
rO
[m
fr
=
b
fr

Switch Z 2 7 ¥ E 7] = ol 9) o}

EEEET R ESEREEEN
1. FHAA, AP =8 AR ZR ol FstH ol &3t

2. 34 o] A A] o wef ol L w] o] A 5 A A 2 3 7 5 28 g

L=

default

x= =X 0|S.

‘22 0|5'2 =2l EAF 0|52 +AELICL HES o SiAZLICE
'+5'2 =M 28 2318 +522 dEUCh

e-Series 11-34 B4 5.6



UNIVERSAL ROBOTS

R

1449322 50|%

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

a:m =
o
il R
o o
Mﬂ ME
0 i A On_
il % wl K
W T M
< = g
w w0 o To
T 5 T X
i N -
) W E Mﬁc
: ny
M i T N
i B o X
i ot o
0 I+ 5 )
M W4 =
X C N
T <0 o K
X 4k 03
Ma T mwm
- N i
o zﬂﬂ %0 :Mo . =+
G T W= bN
J& = T o R .
o TR do T
% oH ° o m <K
1ﬂ 8 K™ er T
N o Mgk ) B
oy )| R - = U
Wo 7 Mo e or W T
oo @ Mo upon Yo BT
o G
o B
o T
ol Q| o
T o] Mo
W oR - %
Ho
+

e-Series

1I-35

HH 5.6



A B A

=
h

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

144 X 22 5ol F

e-Series

[1-36

H 7 5.6



o [N

1 v 2gmegy maay
o2
=) <HI0iE> of7IM 220l Aele s TE 1YY 4 glaLict

2Rz I2TYsREs 2, LE S20M 55 HEisH Y LOoF D23 E2|of LIt
et

m23 g

i
&

O Al & Alda 27t
O 27) ¥4 2t €3
[ Z2730| g7HO= Loopd

15.1

FReEdZREaPE 22 OYLESFIIERUT L EHNFIH IR YL E
o) 7)%&d 3t
Nz aPE =4l &HA et AR FARZE ORI ETHAZZ T & 43 o]
sl &HAR e AR TR o B dZ I A o] 22 0 A8 558517 A
o) A&l of &AL EH-S L EFH T}

B 7 5.6 11-37 e-Series

=dE B

A 24 ©2009-2019 fFUHAHAZ R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS

15,1 =22 P EF]

15.1.1 == 343

ol
slojzole
g

7l

1 vEgoz]H
2 9 « Move|

@® Start
»@® A

o [

AojxzIE REEEY -

[Z]o

(o]=}
@®@c
®D
o [ em

=
I 3 7|2 o5

[ IR N Rt}

o
%
®
+
>
0p

re

60
80
2.0

B
1

[
re
I m
N
i3
0

c 0®

>
¥

49 XEBRT

B}
B g tgateE Rt nt24q (o L2 Qe ol the 93 o 2ol Y 7]) JALg
geald

ol
B o =2 a1g stof ol o) Beh) At B AL = SR o Y 259l

AL

Eb
z
fl
o

EHEZ2 R EFNA =EEA A

e-Series 11-38 B2 5.6



UNIVERSAL ROBOTS

R

Z2EOYEY

hva

& Al

15.1

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

- oo 4 S
il wr <o wF AT
3 o R W oy W T
3 ] o w4 RO AR W
W Vi o)) B i T
® b o E o B T
z s .. |- BE S o
< W ; = e vl
¥ = ! o7 <O mﬂ w% M W oE®
T o ® ° o el i NN T BT <
Mo = g | ° R ﬁ o TR oy T MM
Y ) oF -~ Yo ™ R H N T H ]
o) =& - anﬂjlﬂdﬂ b B
i H oL 45 X
oo n w2 L B <
W AF S R N Y
- a | 5 o T E o o T
R ol ® e T B o %) RO
plo B =E=t o4 +
) T e % 2 * o W e s
® oW o F g 5 oS m. 0 o~ B R
B oA = = Mo — o K =
T o N oo n L W gy ﬁ w o v T B M
B W om - — —~ X
Wy M — - - N o o S T g
il R oo Sy g ME
E_E v 5 X ._Ir% oo i _ 0# .A_
o= X - -] - B g 22 0E o S
H o ® 2 T g Ao I
7z © £ " w ot m w wr NoOROM W
i g o - : 8 M T @ WO P
oo [ : woon X o mT
o 1 TE T G Co I G
W ™ SoRfRbElR ﬂr%dﬂ.ﬂ?olﬂ =T = - T
=n otﬂﬂ ¢ kol b ﬂuﬂﬂw_. s i H o~ __.%_ o
N ﬂo_e NmTmon©o vl [l D] [»] [» ﬁLﬂWmMHL B | ;3 ﬂuo: T
Moo ® - o R LT P o OB
Hom 2 | R e : . w o2moE W b ] e
T ONE g e O N P DT T DR AT G I S _ M X T
o B SIS 2 Slg|l2l2 8 3183 o o7 L.._ X =
_gif o AR T W oo e oy Moo= X gy
O_E _w.: ‘Ll X ElvViol V]S V]glVv|ZlV Of ! E._ o Ef o | __O_l AT 1&: o) 70
Wm0 | R T E o @ | T oo T
T oo | I O K
[ MM ET o R oM T o W ok ®
4 .
- -
) )
- -

e-Series

11-39

HH 5.6




AT = F

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS

=

So|Z2IE
wa
Jlctel
2

oo

Byl

Halt

1
2
3

T o1s
? '*'g”%"fé[iof , SUOIE2IE 210] 20| 0127 OlSEA HHUTLICH

Ofeh 2te 2= 244l S0l ELI=0] HSE D HAE 0] FA TR

TCP 4% 2ol 2
24 TCP A8 -] \ 60.0|%/s
=3 RO|E Jjag

[#o12 - \ 80.0| 7152

HSLE Y
=g T2y

S AHRE Y
"""" 2: Move|

e of 4 A 4 A

R =S R K P PR B S R R e R R =R S SR G [ A B0 R R =

E T
o AL EER A A S ALR AL, A o)l A A A 2 A2 5] A A o o 8 &
g ETt
c G EHARSEFIIY O HEZ R T 0] F X 5 22 F | Al X
EXxA Tt
s ZRaYeRR IR a0 e Eo A vhA 2ol T
s A MY S EZE TR F AT MEZR
agolEydzeag Aol FEnt
15.1.6 ZZ 1A B g o] A XA EASL

e-Series

11-40 W7z 5.6



R
15.1 Z2 a9 =7 UNIVERSAL ROBOTS

1 vezIaziy ma)al
glojzels 2 ¢ o Movel o o woig 5 PN

: oy 071K 20| Heig HES TR YT 4 ey
o
L a o5 22 D= 12fUsidE 22, T 220|K LO5 HU5E ol Ot M s2l0) ekt
7|cH n ®c Lich
A 3 g E [T meg o
ze a

I
48 oo xmpED

O Az 2 Alda 27
[mESREI sk
[ Z2330| 7402 Loopd

c YOlERE: YO|ERNELEHYO|AXNE=ET TS EASALEZEo|o]g o] E E =
gHEZ 2 7 S YA FA S

« Until ==: Until
Until == o A}-&

i BN
F\Ol'
i)

o Ml -

olE

1 v Eeosi gjlo|ZoIE DE 23| -
CIELS 2 ¢« Move) 0IZA= =
. 3 o
v e [Ze %]
Jice 1 »0c
23 6 @D #
wol 7 @E 5
| oz ™2l |
|
@ ol Z2=04 B3 [CEEL LS
Qergez s8 O zoe e 60
0] FOIE 7t 80|
Qrz 2.0

15.1.7

[kl
]
N
)
lo
i
e,
(e
)

2R FERENASHIFLIAHESAIESHS A st == EA YTt 22 17
OlAATA HASH G LG AHESAIE S AT Z2 oG d AN ES AP SASE
St ZR2 AP NN GZIEE S Dt HLAFA ST et E Y o] AXJNEEA YA B =7
SHARANELEYANFEZ2 PP AP S AN FA H A G ) AT Y
olBY oA XN EEX Y= =g Su 7px] A 8 o] A & H T}

B 7 5.6 1I-41 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



15.2 5= ¢

Y

UNIVERSAL ROBOTS

R
15.2

W H
10 R
a4
X Y47
2 T wa <y
. b M
= ,D| w_l <
E_ e o . ﬂ\ﬂ
= o O w TR
] 8 om Lo
= X
. WM p wyﬁ ) ﬂ
= & ok g
g e o 44
S ow < n ~ M < oy B
g ﬁ J ‘ZT o = ! .
E _ pet ~ o
“E - o do — N T
o =n X o ~ X _Z..ﬂ [y
2 ﬂ % 2 P <= o'
& 4 H 0 S =T il N i oo
= B or » = o 1 I_I.Al .Ql 3

b : « igd & Xom B =
i “ﬂ: %om w\bwum E__l ‘DI \'Al W: i “Iﬁ
g Foe o T N9 M
“me ¥ wwﬁ F W i o -

% W o < K
A oow N F % o NE T
_._._._H u’} > AlA|A] Hm. —_—
WS WS ] Ay T X P

¢ . & ORI L oo
= ) w X oy B

o 3 F OB T T X

< L] T ~ W W oo T

u & 4 % < B % oF WX
4 3 N Fl o WP TEE

4 i TN o X i »

TS _m & wEEw g P o .QI < OE W Wﬁ
Ml eFmoTame T VK i meS<a D 1 g
FLE S TR S FRRESELE i B BB wFT

] H " B —_
> o & - iy &" H| 5 T m.nﬂ _,_Au :J._ o
R N N I - T ~ T W o T
g B o
T NGO T o H| of
2% = R NN K
[T
Mm@ 3 7 G B AR % AR o
LN - . el Ea FRRC: UG S
N _om oW R
%m S
= ol M <N o
gy m. B
)A
X ‘B
— —
X N
< N

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

H 7 5.6

A G

i 2 1.3 o) A
11-42

=]
=

2IaPold 4 S Z Loop

e-Series

3L




UNIVERSAL ROBOTS

R

15.3 1y =

15.3 2z I =)

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

W T T MW T B T

oy XM 3 P T

w oF o ﬂ ﬂﬁﬂw <

o) o B u : ~ o

]

L e R Mo# N

5 T+ T N T L oF

& ﬂ_.‘Wo_v " ﬂi_.nzn]L il

‘ Mo | H of MoK N R S

o — == E.E OE = o oM To

1 O.._;A JIL.A 1.&«.! s

X X7 ~

== _wiq . T o T

o 7 i N B i) a

I =T g wEF O

—_— ‘UI OC lo ot

B T A W= :

T A1
T a2 R T S

Ry LTy Nt H
" T T YRR Eo

a g et o W 3
BEE ~N B X &__ﬂu‘x = = B
B E THE g M T
Ww M orﬂ M‘_E._U Of,w.ﬂﬂu - ol
£3 ™ T T A < o = T A X
= o NEFTR =
o xR ooy 5 ™ N
o = T Fw = 2
R _Ii_. o N ‘_m/w_]wﬂﬂ ﬂ%ﬂlmM EEW o_aﬂ_u/l
0 sETT R E g RN WG e
- Bo F o PTR g BBy 7o
© BT AE GRS T VH oy ww
. om N L e R AN T
- 3 oy I N T o) & -~ -
PREY , oo S M 5T g
yw  $ES 2 g b4 o ¥ L KR - Il i~ o|) =t
o 89 g S O_ HI 0 ‘wE ~ o = i Q‘._o 21_ \Ul

I L oY I N AR [ [ iy ¢
¥ ntms NI B El o KMo o o
Seenr TR w g U o) U:W\/E] o T - SN = T =
e I} B o Shs o magy AR =«go X4mT s
N : N o X3 ﬂy}ﬁoﬂVﬂ
NmemenroegINnY RS RSR Y AdE oy X T B xRN0 5o
T T g o R TE p Y
Toee JEy A S
4 N 1H b W) O o] A Wy T Ny
1] W » bt oo Hl ol i _é. ~ 0 M

sREFRET AN o W o T R o KO
F = A o | % = T ook % 9 S ok kR
s o T T Mo ﬂwﬂoﬂﬂ_c K
iw\ﬁf% T .. WS i Mook oo
RBRM o= H ®ETWF T
O = S S Y

e-Series

AAYEH.

=

=

bA) 2} 5}

°
pil

Nol ¥ &2 72 Al A
11-43

ud
<o

W7 5.6



=dE B

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS

EETIS

war
Jlctel

A

1 v 2oz ~
2 9 o MoveP

3 ® go/EoiE 1

4 © g

5 ? ¥ CircleMove

6 @ ViaPoint_1

7 © EndPoint_1

8 -2

9 B Jiog

0 @y

11 O Halt !
12 » 4

13 ¢ wm =0

14 -

15 ¢ & 2O

16 -

17 Lz

18 = var_2:=2 *force()

19 ¢ br

20 -l

21§ AFgE

. Quitrh

f!bexulm

O 20| Z2IE BA|

A27|

3, ZEaP LYol AMFAGE LR EG
EAERA G AY A 9o A EA S5

A2

zA
L EE01IY

ZiH0/0] 23

1 v 2oz
2 9 o Move/

3 @® #o[E2IE 1
4 - 2H
5

6

7

8

B Jiog
oz
O Halt

17 F A38E
18 = Switch ...

19 © Efo/of 1
20 ¢ B Cja"
21 ® StartPos

[N

'Y T B-E )=

o
SYO|EQAE 2to] 20| 0| 0|SEA| AFTLCH

OF2} 22 DE A4l 0| QIS0 HEEID ML 0] HAIB HECH
TCP 4% Z9E 25
24 TCP A8 v \ 60.0] °/s
53 ZYE Ttag
o1z -] \ 80.0| °/s2

0O z2IE 2= Mg

olF BRI AN EJES
e A o e R N E A

FAZREG LA ol Bk Ao EAEE o] 51
HEREEREER DB BN

e-Series

1I-44

HH 5.6



R

155 7| EZ2 0= UNIVERSAL ROBOTS
o532
A 71 A B 2] Z o A o] 5 3 2] 4 & 715 Moved, MoveL 2! MoveP. 7} o] 53 2] 2 o} 2f of] A ¥ & o]
3
* moveJ = 2RI ZJAEZ A A A E ) F & ZAEEFTANTASENEZA
"}t oo g P EddFEAREA AR U F Tl ool T q Ao A g =F Rl
HreEHNZAESE D XA E S E 2 X 742} deg/s 9 deg/s> 2A A T ) flo] EJAE
Aol E R etolmEA A ) A S AFTHI O] EAEAL| G EAHZEFA =7 ¢, ©]
o] 5@ 2 0] 7 5 ¥ =4l E o ot
* movel 2 ¢ o] LRI EALo] | EAIE| Z I E (TCP) EX ol 5ottt XA EVESAA
AEEMEANEA G} EF TS TP v ol th o]0l 5 A &9 A
AEFAdeT ANl FedsteESEREMEE 222 mm/s o mm/s> 227 3}
3, Bt S = et
*moveP =P EF AL LA LS ERESHY Ao R0l FataL, HAEE 97
xR dolaL ot EFUR 2TV =V EAH O B T E o] LI EALo|o| AT
frabeatelth AegteAd 2o ot F A e, gols el A =rio el vk X%
olglo] EJAEA| 2 £ o B F Mol m5eh RRAEZNAE /0 AFE=AAAL TS
et 7| itk ol RG] F S FAFAURTFA S L oL F ol
+ FolF AT ol F 2371913 moveP of F1E Folth RS A 9] A H A 2 o A A
Zpstal el 5o 2] 4 ¥ ViaPoint £ -5 7 st o] € o] &2 €474 3= EndPoint = ©] 5 3t}
EAAEATE 7SS R E A E T R E

- 24 EAAEA oS e A A A
s

<unnameds>*
default*

o [
y

1 o Iz ]2 .
Y = CircleMove
2 9« MoveP
e 3 © #ozolE 1
' 2 0152 st Ml H0|ESIE CircleMove = B
N 4| v Elieke = 0[0] 2= 90|Z9IE, HIO|EIIE (1), by
5 ® ViaPoint_1 ViaPolnt (2), EndPaint (3). 14 s N
LW EEHIR 6 ® EndPoint_1 2% ool B -
Aol 2z | = A 0] 0/52| ANIC 230 AlRHO= Holg)q, = (
SONERD 5 ' oagm se 0lzol B3 'Y B M =4 Anjz 2| )
9 mume £ RAFUC /’
f
10 @ Halt A
111 e I i
12 ¢ m = A

B L= 20 TS0} ATHHS ZE S5 2E8 Mty

17 a= var_2:=2 * force() @ k]

18 ¢ b ir Oz

20 B A3gE
21 & Switch ...
™ _FLOIH 1

85 xBBED
NN .

e
o1 BH T ohel & BETA] 9 F vl A 2 3¢ <] o] 4 91 X 6] W 59 A 9] o] A E A
o] 5 s ol A 8 8 3, of 7o N HE THE o] 2 =2 o ZAEAX 4 S HTh o] 5HYAH
o] 5B sl kA eel o] LA E e A AR A g G

W 5.6 1I-45 e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



= A

15.5 7]

UNIVERSAL ROBOTS

o N A Gy ay T
o|) o o . o) 3 ~
N 2 o 9 W 5 Mo
he - N
o & o = o @.
" do © Mo Bl o o-
g oy ~ X N T B
= 0 o o ) il i = n_m
S Ho o iy J B 20 ~
~ o ~—~
S & oy O B ) o W . o
~ rd = o —~ oy o
w ~ T 70 %L ‘Al_ [N T I e
m % W = R "
BT Wz = Mo N 3
~ = B — mﬂ . ﬂr E %O NH 23]
& o WL = T ) ) 2 o iy
N ) O ; o o oF o ‘_.Wo =)
—_— — EE e o™ Mﬁ (nin o) “ o _H_AE
X o Uy o o T S — f
WE % Moo P = X 5 B
h H X < i T T a o0 @H E o
- 4T do mh I o _s_w o i
3 S zhiu | Pz o3
L —— Of = ,I‘.__..‘El_l \Ol s o \Ol —_——_ =
R o < T o — JF LA oo R oF il
0 -~ — — fa —
m m o+ R o x° Y ,.Al = K oy ~ R X 0
S5 = =9 L 2 oy o of S N
S s =Z " EEE S T
o) ® o o= T XY =M E ©® o
T ) a B e o oo o
S < Ho c ¥ ) - o
3 T:l .rv — 7o = ,ul C_ N ni= ol O Cl CI
= N o w w X ' B =G T
S - o N oo 2 y i Y =
S " o ) ~ wou T F - gk Bl
) 4r . a < X o Tl of B ONp on
~ B ih = o d MG m- o 2
S W T T Rox o R PO o BTN
S a1 T 1 w3z o Hm%m ooy oM
< X o7 R NG TN LT G S
o O <X A 1 e
op NF wl L Il (R
X o) o S o T W TR M TS o o
to T BOm woF OB o WO T <~ W E T
.@DOQW .. RO 5 % o S o FNMT T A
— T = = o - N o < — oy — g b
w I .._ ﬂ_. oF X* Ox - ﬂﬁ 0 INalEe) X
o 4r % X!
S o a <0
(@]
ke = ur

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

=t}

3¢l TCP 2

S

[1-46

ZAMEY. 222y
EL4EAMESEA S

hyA
ar

J=dTox
=z 4], Moved 2 &

:\_Ji
AHE o2 o E o] £

e-Series



R
155 7 Ez2 a0l UNIVERSAL ROBOTS

> T R k-3 EFE
2 ¢ MoveP
s owoEgs [7]sormos 1
4 ? ¥ CircleMove
= 5 @ ViaPoint 1
6
7
8

W EEt0lY @ EnaPoint_1
- A

zislojof 22

B | Bz my |
9 mag

I o472 o5

@ zsszuns M 2o ojpHa Alg
Q sagos =38 sag 250/
25 e 1200
QO Hizt 2.0

20 F Ai.af.E\w
21 % Switch .. o

™_FLOIH 1 - 'ﬂ}ll' 1373}
1‘ L B-Rsl ' N =l =

©oo 2] 7 o] A ol T o 57 3} 2 & 5} TCP S 4| 5=
o)}, Z3 G sl o A ES =X e Wol e} W L2,

2 o

1 T2 IRl o] B s 24T St
. o] B4 TCP A = §ohov 7 8418 5] TCP S84 oeh

Aol EAEAS
Aol ENESAL G H=R A G o) A 59 7 TCP Abo] o hE X1 97 85 §8H= 2 & ol v]
o}, @A) A 54 3 TCP bl #7714l Al 15 4 o] 2 g H o} 2l 8= TCP A 2 =), 2
ol 23 LB A &4 TCP 7l 3 TCP S A | 288 5 =2 9 X 54 sl = & 5o} &

o) 4 7] £ 9 o] A EEALG AU o] £ E ST R 0] B
(o BAbshol Bol G A Uhs] o] EAE o] "5 27 W EALS).

[
=2
z
o
=
v

Ao ENEEAF ORI {0 FLZET. o] FEALE A bmA G5t = Aojo] 224
SHgol LAENY AN R AY L EZF AT EHWAE, BRI ESE, B/RAETET
CEDE REDEE FECEREDEEVEENEDIEEE LRSS

A4 5.6 11-47 e-Series

2 1A

=
B

2k © 2009-2019 FUH A =22 A/S



UNIVERSAL ROBOTS 15.5 7]

e

= A

i)
b
[

o
SMre

A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

tlok
L

ZEolatolo = o] A E AN A A 6FA] AL, ¢l o] EJE FA Al ol A mlf 1L Al -

AA =

it riot
ook
4 rlo

o

o FHAMNEE=ZHYSAZEAH (28 15.2 FR), 2H oA o] ZAE 1(WP_1) o &
o, glo] Ll E 3(WP_3) ol EA| = o] Eojodlit). s FE ﬂmlﬂﬂﬁgﬂ g Ao
0), 2o wp 3 d=du o] LAE 2(WP_2) W&o A H =l ok}, o2 ASE =317 98l

Aol T B/ AR H T

3
N ]
-

T WP_2

l WP_3

Figure 15.2: wP_1: ] Z 9 X, WP_2: A J 7, WP_3: A ], 0: Fell &

gGEdAd TG eH, ASeolEsrI o R 2z o] 2A BN YA et vl 113 A 3]
Aot g2 STt A A A U A D ] 8 7] o 2ol WP_2 o] A g 2] sh= 2123 4 9]
W oloby . o] A 9] A ol M A A H Lol A E A A = = 2] A gho] o] Fo Mtk 2 o] Wp_2 o]
g EstA =g st A ol =81 E Tt

ANEH ol e

A 7H&eE g 7lglo B Rol =l E T R g Lol 585 5T}
Edtgetre ol Ec| Yoo getu Bt EFA RN I FSEH (2H 15.3 Fx)

* EFTAE (v)

c BRI HZUHFTEE (72 pt B p2 9] 91 A)

* Ol FAI (A= FEZALSHA = 1, e 2 RN AR/ AT E NI TFESF)

* TN FAFEE L TAEE A (Movel, Movel)
ETAVMA S AR FHR LA E A EJNEF M EFFAZ R Yol T EJENAH
FA EA
sgoeFHErgong, a8 154 AN RO HEETS o] ZAEGH A A =EFHHA
FHAA=EFIAF AL ST =/

e-Series [1-48 B4 5.6



155 7| E X2 0= UNIVERSAL ROBOTS

wp_1

O - _? WP_2
/\ I
\ /
pl \ /
AN 7
~ 7
\
p2
® yp 3

Figure 15.3: r ¥hx] §-£ WP_2 o] 2 & 5}o] & 3Fa}aL, H 29 A& p, AF A A= p2 o]tk 0.2 (&) Aol &

ol k.

| WP_2 \

°
e

*

-

Figure 15.4: E9A 533 &3 &= A L= (¥).

4 (EETesol £ ES
ol =& 51 7] 4ol A| 2+ E Thz o] ml o] T}, gl o] £l E 7MY
S22 (: 1/0 %) ol A2k, Z5gFol 9]

ot

FHA = o]5 2 (5, Movel, MoveJ &= MoveP) of u} 2} o} ¢ gt & 3t 9 = 7HA8 A o)

* MoveP 1} & MoveP o] M &3 @il 2= 9] 9] X = U g A S =29 5 F etk 24

W 5.6 11-49 e-Series

REAZEF.

A 24 ©2009-2019 FUH A= 5 A/S.



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS 15.5 7]

e

= A

)
b
[

MoveL

else

Figure 15.5: WP_I & ( )
WP_F_2 o] (7}) At} if =712

WP_I ) e
WwP_1 (£3D) 5 ’
WP_2 (&3

if (digital_input[1]) then

WP_F_1

WP_F_2

WP_F_2

Figure 15.6: Q1 EF 7+ (MoveJ) th & 2 F 7+ (Movel) ] 5 X &3},

EFAEALel v 118] B 7HH 0 2 E 5 F T} Moved = Movel & MoveP 9} & 9} 84
ATk °] 25 MoveP o5 &S AME ST e Aol S s
MoveJ = Movel o &3 &=glth. th4l, MoveP 2] wjx] 2h¢) o] 3221
FRJAERZFHT. 2RoldA IS r g d e 2204 2745 544 617
o 2ol = = 7F 180 E ol 7h7h -2t vk i 3F) o o HEF S8 Srgleh. o] 218 =
EafAdedd bt o g d A et H EE o] ZJANEEXY stA T T
At
MoveJ 7} £ 3tE1 &3 Moved £ S X EF oA 118] EFASUE
o A Moved =, MovedJ ol 4] Movel = 12 37 MovelL ol 4] Moved Z 2] &35t & 8 d ). &
6

<
FeEdolglesAdivdnygd amEA =S4T (29 16.6 Fx). SEx 2
EAAR Gl S ER/EEEAEHEFEFTAEGNAFHEEF ) FAEE F
ZRol2e T2 HEAA37 8 29 tEENA A S A LS HET A /D F)
MoveJ o] A =S ut 2t} F 52T A 7HA] oFo] 9l Sl T3S ALE 3t Al 7ho] A oF = ] oF

e-Series

[1-50 W7z 5.6



UNIVERSAL ROBOTS

+ MovelL 1] £3} Movel oj| A &g uj) B3l = 2] 9] %)

A EAbo] S v 1 g
9|7} % 7} 180 = ol 717+ &

i

o Y

7T (A EEAF A=A
Aol A ol M 2 & e 9l T

w7 5.6

1I-51

e-Series

EEdE E A

A 24 ©2009-2019 FUH A= 5 A/S.



AT = F

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS

15.5 7| &

= A

i)
b
[

T EEt0] A

2H0j0] 22

1 v 2xoziy
2 & & MoveP
3 @ glo[E2IE 1
4 9 ¥ CircleMove
5 © ViaPoint_1
6 © EndPoint_1
7=
8 B Jog
9 @ay
10 O Halt

41l e =A
12 ¢ mEH
13 -

16 te=2
17 &= var_2:=2 *force()
18 ¢ bir..

19 -

20 F A32E
21 *® Switch ...
™_FL0IMH 1

f!bcxulm

<unnamed>*
default*

© slolzole TR =
[Z | soizeis 1 %
2% Y =2 g3 ato|= Fofzl Yo 53
il Sl 0.0 mm
[ waemy | [ mucsw |
R 178.8 °
[3
29 0P AR
sas 250
ey 2200
Oz 2.0

szl )

ol o] T}, A 9 R £ F ol A
N CE NS e RS

U st vebd o) o g g 6‘} ]bﬁ

PR
|

Rojste
%) 2] Abo] €] 2po] 24 o ek (9
_%x‘]—o—‘:’]_:_7].ti]—0i0]£‘<ﬂ- 1;].

o] & Al w A g o]t} Z} =& 9 X Alo] o A TCP Al 71 v}

A e 7 o] h A4 W 3 mAL T

dol¥eERA “Id&EO 7 2 ME W EH" 728
ZAMQQLEZO 7).

ol

2Jo|Z2IE
Ee)
7|2
A3

i
E=h]

1 v 2oz

2 9 < Mover

3 ® #o[E2IE 1
4 © &

5 ? ¥ CircleMove

6 ® ViaPoint_1
7 © EndPoint_1
8 =Y

9 B Jiog

0 -mEy

11 © Halt

12 @z

13 ¢ m =4

14 -

15 ¢ g 21

16 -

7 otz

18 o= var_2:=2 * force()
19 ¢ & IF.

20 -

21 B A3gE
& Suitch

o M -

. UE-IS

2R ¥R A2 0l

e

'.bex!.m:::

R .

W19 %
var=p[0.5,0.0,0

Ag7 %

SAF3Hg o) A EZ A o]
.0,3.14,0.0,0.0]

S|AHE 2 xryrz 98 7t At £ 94
SAA g 912 =

DA GG

d$-ol = calculated_pos ©] Tt} W=

Share

= op g 3

x HA AL xy,z o] 3L
ol =gt et o &2 3| A sl=7to] a, W B A} A 7t = 0] 3
| eI AN GG o zFo2 3, AE T E

’ U]-X] "1]_/91

oX Mo rlo

e-Series

11-52

H 7 5.6



R
155 7 Ez2 a0l UNIVERSAL ROBOTS

~
Fol A, EFWAFO AN ZAENA Y H | ATHA S FUA FSFH N thshol 17 514
(15.5.1 #%). ZEIPAYANEFVNA GO ZAENFFHEA P, 2R 20| ETA
o

dEESEZE S z-F A 20 mm ©] 53 =7 ¢

Movel
o)l ESE 1 (M4 9R):
W Alg=var_1, 53=%

1 v exmely dhst
o
Alojzel= 2 @l Movel 2EE HHE 7|51 BHE M3 YAOE olsFLI,
= 39 v gk HoiA Xt
4 > 713
aIek =3 gt
o @) (O L]
B
Halt [1.0,0.0,0.0]
al
=
= 1 I
=
> mza ® 25 o0 Ate
Q=2 250.0]
EtaE 1200.0

gzl ()

2. yFA =, 5 shel N A Yol 52 o) st
ol 544 57

1. g =of A Until 271 ESEH A7 E &R stz 2 ad E ) o F7teet

£ B Eo o g e A SR ohske 1Y 95 o) W e g o) shol b & 7ol

W 5.6 11-53 e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 155 7| Ez2 g8
Until
zzadrcUntil 25 ZdaAA7|ESH et 2redzanggoFarygEoe
AAFHPEY Z2aR e el T soldg o] 2o Ex ol o Until ==& 371
FAth GdolFood B X 7| =L F St AWM A Until 27 0] =5 W F 2o H X A

<unnamed>

1 v Egmeiy A
Slo|ZE2IE 2 9 & Movel M7 2 AH
s 39 v g H0lAXs Zse 77| 270 SR IR 4T Waos oS ELUCG
4 > |7
2|
I EHA f()()
A
oo
By
Halt 2l 9 9
= 4 L T
I I A
=z -
. = 2= [/ v
> 13 == =’
> uza © Zz2 2257] 2Ua 100.0 mim/s DEIe] & £28 SHFLIT
170 o4 ‘ '
Y\
DR 27t =z 21 JP

AV XKBEEES

O HY MY

Until 2 =0 4 088 2 7] &4 o & 491 o
c Ag ol EER R A A Bl BTG GOl FLFA GG T A ST
EEEEE LV EEREEEEAS
P EPE (15.5.2 %) RREIYELUA G R ESAG o]0 F2FA BT
P EAY o mEEAG A T2 Y A
/0, AFEE2AYEFFEAG I A RIS ARG BEAUT

© 1O Aol e = S AFE3ke] 1/0 A M A A o] 5 42 FA B4k

H

Until-& 4=

Untl 542 2208t En g E2du 2oz oy et S DE v o7H4S
ol g qlt
9
HEDA 7| BRET /MRt EFEZ A0 Z L5 7)Aol o m
ESEEREPASEL A DT BEYA P A B E S5
HEAEEESET o 100m/s

e-Series 11-54 B4 5.6



R

155 7 Ez2 a0l UNIVERSAL ROBOTS

o [

1 v 2xmedy DA - Y -
B 2 o Moves H =3
uyer 3 ¢ @ woEAS] 222 £0 Y22 YAT WA 0|STUICL 22E YolE USE=2 HAFLIL
4 » YEMA] 2& 0 mm
L]
e

ooy
=1}

Halt

M =30z o5

aazozve A2

2 — us
— .
O
@

=

)
u\i J»

A2

" aoma e

= Z
A

0

I 274 az 221 JP

Until 25 Fol 28l d = A ol sol E4 4 st=2wl /Y 28 7 3 2 & = ol tf &k o] Until &5 =

EEEAE ST AT

,,,,,,,,,

ST

BRI XV HEH O 2 Eolr}E
= 7

ALl S &30l 55w SR FE 4 LU
SHAVFADF A0 LB ol f- &5}

)3 7H=5% Until 2710] 2587 922 28w 23271859
FeaedEoagsdesy
TS TR T e 2 7] 8

HH 5.6

11-55 e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R
UNIVERSAL ROBOTS

1557|2221

i)
b
[

15.5.3 7|t}¥

ol

EINIE:2IS
tﬁ
E{=H]
2%

oy
(=4}

2 o

=
= A 2=}
3 BEEAQ
g AT

A H o) = TCIZH2 G 3t =

1 v 2goziH 7|chzl

; ? b gO%Vz[EME s 20| g 2telg 290| E2|A 82| HeEhc
4 -

E Oz ze

Qe[ ool
O e et 7
O

4 v Qoo |

oIS

slojzole

g
Ilckey

21y

T'

1 v 2eEzIy | A

2 §-h Movef 2 Tele] 0] 2|H0H 220 +UY Ags HkEiICH 2ol Hol2So thet HAE AT &
3 ® fJo[E2E ] QLI

4 =y

3

Qotgzaa= gz 4.0
O 20
(@ EEE-INEE 0500

' Quissrimm

0O = moiz= 0.00

O &y

np

=]
=}

O Tcp 4%

stz petelolz =S4 At B
%&ﬂi%ﬂﬂﬂﬂ%aﬂiiﬁﬂéiﬂﬂdtﬁ%%ﬂﬁ1%ﬂm1

e-Series

11-56 W7z 5.6



15.5 71 &

R
EL =t UNIVERSAL ROBOTS

2
Atk B4 TCP EFAITA & 2AME- 61| = thH 2l & o] LA S 3l Al 8f oF g

24 TCP = Set %23 2 418 5}o] 321 & 4 8] 5} vl 370 4] TCP 34 F3luh &4 sho] 524
F4w o)
=29 A A 54 % ol ) § 8 TOP £ 2319l thwl 912 Abo] v 370 A o] 535 2] TCP
A eahg st ene @k ((15.5.1 F2). AYE TCP TN aF7 g1 ( 16.1.1%
).

15.5.5

1 v 2zgoziH puiges] 2ar v
QO|ZE2AE 2 ¢ b Movef
upat 3 O #oIERIE 1 B0 OF20] BA|AIE BOIZD, ALBAD} &elg F27]8 J|C

M=l \ |
7IcH - e
x4 . @B e v |

oy
=4}

)
e
=

o

Halt

e @ oinA
== ] r OQz2
Dos | o

AL A X = o) 255 Z}ixﬂ Fe o}

HH 5.6

11-57 e-Series

2 1A

=
B

2k © 2009-2019 FUH A =22 A/S



AT = F

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R
UNIVERSAL ROBOTS

15.57|2=x=2

i)
b
[

15.5.6 Halt

ol

ol zele
ug
(=
21y

Be

Halt

v 2 rzay Halt
9 & Move/
@ #o|EIE 1
- AF
2 ol
m ze

O Halt

ol Zzold T2 I Aol Yach

o] 2| G| A & 1 A g o] F T}

sezold ()

15.5.7 34

<unnamed=*

default

ols

Slojzele
war
Jlc
2%

mhof
=4

Halt

T e1d EY]
@ & Move/ T
® SJO[E2IE ]

- A

45

B Jick

m ze
O Halt

» =5

Zrlsleg ez e g oA FT) o8l AEEI 2 78 A5 oo}

e-Series

11-58

H 7 5.6



15.6 oL

R
FEZZIYPrE UNIVERSAL ROBOTS

15.5.8 Z¢

=

1 v 2gmeiyy =r
qlojzole 2 ¢ b Move/ 20
e 3 © Ho/EQIE 1 ECiE Al T2 2tQlo] YEY wolot
4 =) Zl@' o e E =1
2 StelAE ol
pll= s g o Le0d sejof BAE EAE ¢
213 6 @y =g
ey 7 O Halt
8 @ FA
Halt 9 ¢ m =0
=x 10 -
=g I ]
z
> siEal

15.6

15.6.1

Loop
<umn amed:* D

default s

| v s ez

2o 2 ¢ & Movef T
3 @ gojEoIE 1
SubProg s B - 0| SIoA T2 1S T 5 AHFHOF TA| MESHITH
e 5 B e
If 6 @zy -
7 O Halt © 24 Loon
A3z 5
g » = O X3| Loop
oIE 9 ¢ m =M Loop 4 H 015
B o s — s

. I —
Switch 5 =l QO =#4lol 2= G Loop
Efoloy |
e o O B3sitle #z 325
=
> gz

1z eZR2 2R EE & Loop Pk Adomei 222 a9y ® 2974 2= Loop st
A, A8 34 Loop shA M, Fofxl =30 o] Fo] WAl & Loop et 54 3= Loop &h+=74d ¢l
=38 Loop W5 (1 2= = Akl ] Loop_1) &4 49 5kaL, Loop W o] X & 4] © 2 A8 g3l e}
Loop W=7t EE 0 N — 1 Apololt}

HH 5.6

11-59 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 15.6 315

15.6.2 If

If 9 If...Else = 2AIM Y H E=Hl otz R o s 254 g

=3
=

1l v 2goegd
Fo 2 % & Move/ If
SubProg 3 © #Jo[E2IE 1 SO dM A dEf =2 D273 W40 Teb T 20] A-EUch
e 4 = A I
B 5 B oE
I 6 m zy O 5s4e A AAs
AgzE 7 O Halt

8 @ zH
oAE 9
LSS 1o

¢ 11 3

Switch 12
Efo|0| 13
Ag=capols 14 5= wvar_2:=2 *force()

15 ¢ bir..
E 16 - <H

v
i)
]
»

Elself 27} Elself #|A

A2 Y F X = Loop X & 2
ol stopj ) E+= stopl()
Atk o= If & Loop =

e-Series 11-60 B4 5.6



R
15.6 I FZE2 I = UNIVERSAL ROBOTS

15.6.3 SubProgram

SubProgram_1

1

2 - MHEZ224e O AF0| Mg Ji2|7| 7L, O] Z273Y ot Zate 4~ U&L
3 Y. SubProgram_1 ct

4 .

SubProg

1.
et SubProgram Ipg:

<No File Selected>

Etolo

| SubProgram 2z ” SubProgram 2|27| |

[0 o] 2120 = SubProgram MY 2402 2|5

o, ML
i o
M R
1,
ot
gy
£
>
|z
(K
il
8
uich
rlo
Auj
[
i\
=2
rr

1 v 2eoziy
-~ = M=
£ 2 % o Move/ {22El 2
SubProg 3 @AoEes D23 A9 A O A0l 2T HE2EE M
4 -
2o i les -
E 5 18 o
If 6 @ay
Ag2E 7 O Halt
8 |m s
(U= 9 ¢ m =0
Agc 1o =
. g 11 ¢ 2 & I
Switch 12 =
Efojof FERNS =

A3 RC0|E

Ool

'
o2
UK
>

23S XKEE@

B4 5.6 11-61 e-Series

A B A

=
B

2k © 2009-2019 FUH A =22 A/S



R
UNIVERSAL ROBOTS

15.6 15221

i)
b
[

15.6.4 Assignment

R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

2 9« Move/ =o

SubProg : © HoEas Hetel phnol ZEA g B
2y s LE f,gf v BN
If 3 mzy |var_2 -] = 2 * force()
A3gE

8
O[E 9 ®
1= o

g 11 ¢ 3

Switch 12
Efoloy 13
Ag=capo)u 14 3= var_2:=2 *force()

100%

15.6.5 2T HE

ult .
Vg
1 v 2eE2]y
=g 2 9 & Movel AHEE s
SubProg 3 © #JOIZRIE 1 Of2Holli{ URController7t ATRIE T2 AIBE HAEE QaE & YELCh
a4 -2
ey 5 B e
If 6 o 2y |
Z=me 7 O Halt
8 @3
O[HiE 9 ¢ m EH
A 10 -
5 q 11 2 21 3
Switch 12 =
EtO|H 13 W=
Ag=capold 14 5= var_2:=2 *force()
= 15 ¢ b F..
k=3 16 =
. 17 & A3ge

—) 100% sezod )

Ao s eZg 2arorz 1d S ESALS

2o ke $H 2 A TS
W71 (15.1.4) EAFg-ske] URscript =352 Sl oh
5 URscript 9 2214, H P =2 = 8H49)

WHH & 2] A SIAFO] E (http://www.universal-robots.com/support) 2] 2=

e

T3t

e-Series

11-62 W7z 5.6


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

R

15.6 I FZE2 I = UNIVERSAL ROBOTS

1
2 .
SubProg 3 ¥ oie OIE = QlE{Z 20t B3|t Ol S04 = OHIE FE0t Aldlists E0t0]
4 <H[0{3I2 F D2740] A& dBGUC OJHEI 43 =l SO0z M O[HIET =30t
shet ‘ 7k eict
If o[ AN U3 HEf Ex D200 WA Db g 20| 4 gLt
A3ge |
oIE
Age
A I
Switch
Efo|o

NEE L .

JMEEYHNEE UYL, YY S Y5 YA Gzl u i+ ELY B
St} ol E50]2H A5 /b EolA ol E X 2 12 & 200ms 7] Tkl Thg ol thA] YA A g4
Atk SRAANEL AN ERGEEYAYFORENANT DS, o EFER YIS
U RS0 2 QU th o Ml E Bl A = BALo] 2 (2ms) wThA| A s,

ABEe = 2T} B Alatc|= BWOICH ABIS= /O 43, 4l NPT
SubProg E|| D= 20 S ARl EE T2 OH0ICH AR|EE /O &7, 4E O], B4 2

2 ] 5 5
28 Y T30 T2 7|H 2 AMofsts O R8sttt

Switch
Eto|o
A3jzcelole

ool

v
o2
T
U

& &+ Loop

23S KBEREMES Oozimussy

AYEEERAY2ATEvho| ¥ § AT E Tto] Hujo) Fel Ao A F
P eAl g Rt 2agsaoluz iy dAdd T AN (16.1 FF) o

11-63 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 15.6 Y FZE2 I =

g 2= 019l

o [l

AJEEEO|lE

1 v 2gmzIy
2 ¢ v AF2E0H
3 L 1,'75! ZHRA
SubProg i P A9z a0l AFgAH Aol

ot 1 AIZHYO 2 TCPE ERI0IM HolsHor St

If ke

EEH @z

oHIE [OE==1-3

A=

Switch I I

W ITCH

ooy O Az gas

ESSES=C |-

= LEFTES
=3l O Lt g2 we
gzl

NERTEY )

raREgo]HrEZy)
1.
2.
3.

SE oM Te oW SR}

FTFA 2aB ol HEFET).

2AUF (Bo17) L2 uatsnertew 2o 7| 248 5t
g7t Z7] 248 gt} o] A e S Aol 1&g A S
e},

™

Z2agAggeed, dxe] g sl see iy ad
it}

sz g eetolwslol v Ay F AW A Y ¥ =T 2 19 E el Movel &5 7hshel @ A 24 AL
geAE e

ragedenE Aol 4E AP BA S Le A= o £ 2X S5 s /)
ASFASHAE2 A9 At

saRE ool TR I LA A5 o) 22 F E ol vl u] E S}
Aol =Tk WALel @ & 7bek w25 R B o] HE e 3 4 o

S5 2RO A SRS YRS DY B5ES M E S A st
FEA: oA R ((15.6.2 F2), 2ROl A utel g o) 2 g4 W 37 9
SEAEENE L]

e-Series

11-64 W7z 5.6



R

15.6 I FZE2 I = UNIVERSAL ROBOTS

i oE o == 5
> 7= Q - LIPS

1 v 2ozl
> = AR
= 2 ¢ v AFzcaoE A 2UmA
SubProg 3 ¢ »AF =AW
o ¢ @ ofzhol sheeig olE 2y 2ob MO R A RN ER2 AHE T DY WK DZHAS UAFLCH
i 5 0 I ZAN
r 5 ® ofte| seiz Sl e 27 4a
A33E ol
olflE
x2f= l
I 3
switch
Etoloi s

ECLEY

P 2AR e B AU GG S A S SR A B AAA Sk shie

P 2R ETo| HE M S Sg A 2 AHE 5ol L R A B AR A S BT Fol gl e

B4 5.6 11-65 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

IR

UNIVERSAL ROBOTS 15.6 1 3=Z=21

i)
b
[

c OK: 232 cglo| B g
ol ¥ o] OK 21 5.7} A] & wfj 742 Al
=N

to
u

- NotOK: ~3Z=jo|Hi= g
=2}o] # ¢] NOT OK 4l & 7} 7+ =
2wl 7 =] g

c A 2AF =GB HA
28 2 75HH P A St

=

RS R S ELT
AN 2G4 g

15.6.9 Switch

<unnamed>

1w 22 Switch
2o 2 ¢ & Movel
3 @® #o[E2IE 1
e - Zz; %.* S22 H0{st7| YIsh A942| THSZ ARE 4 AUSLICH Ol 2Es o
s 4= o1 Si0f fet 2o Lsiath A8 ST Usl 48 A15E 4 HeLI
B 5 B ocE
IF 5 mazy
7
8

Switch Case 7 > A A Y HE=AFgtdmetr 2 2 5 SutEFdnt. A AR 7| EAHE-5F
o) 22 AL HAE I Z R o] Switch 93l HH O 2 A=A o) 2= o sty A
o] 2Z3d o U X3 =A 0 ZH 7EEH Case ool =8kl o] 4 3 F T}, Default Case S A4 3

e-Series 11-66 B2 5.6



R
15.6 132 ¥ UNIVERSAL ROBOTS
T E U XA o] 27§l S of T}l o] A &Y F T}
Z} Switch = & Case ¢} 8t Default Case =7}& A}l Switch &4 ¢ H Case 323kl
27 A 9l th Case =31H o W E S AM8-31o] F 7149 T} Case W& 23T X & 4131
st o A A A4S T

=

i

£

15.6.10 E}olH

<unnamed=*
default

1 v 2zaozay Eto|
2 ¢ Movey AZHe 2EUCH 23T AIZIO] #40f LiepeLICH
3 @ go|ZIE 1
4 =z [ 2 |Eopia -
= 5 B JioE
If 6 Mzy O xz
AgzE 7 O Halt O e
CRSr e
o= 9 Q=7z
Age 10
Switch g 11 I
wItcl 12
etoloi 13
Aa=cejoe 14 a= var_2:=2 * force()
15 ¢ b If
=2 16 -
> s=a 17 B £38E
18 & Switch ...
19 © Efojof 1

FL 2 ¢ g MoveP -22(0l Folel £ 222 015
of ojE
SubProg 3 © #folzelE 1
4 f= Move)
gt
- =Ky @sv=as
If 6 9 ¥ CircleMove
B ze s
== 8 @ Enpoint 1 O iz 2
OJHIE 9 e R
e 10 (B g
Switch o M 2912 2% Alg o7IE ol=

12 O Halt

2 HOM HOIZ E 932 22 HiHE
Ho| & 2

Yz g EEERE

20 ¢ b F

R AzaiE

B4 5.6 11-67 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 15.7 /1 =2

15.7 v1=<g]

(==

15.7.1 & Etold
Beeol Y e Bel ehol A ATl Bel kol A A9, L EE/N QA (: Eefo], WY EFNH) F4
A2 2 o) o 3 ek bl W Q1 o] 2 ) o] o 9] o] ] B A of th 3l Wk b5 B A & 53 w5 8

cdZEolth A2YuEddeEaEAggoloZo] 54 84l t) Zhd o] of 7ol A 3 g o]
BHE2w A g} (15.7.1 FXR). EIFYESAH A EA SAIE St TG EQul XS4 A ZF
kel

PR SUeh 5 ol o) SHAbA Sl g ok 7). F2:16.3. okl o] FelEtel Y ZE W WE S A

<unnameds>*
default_1+

o [l -

ZEE01Y

lv)

2 ¢ @ Pallet 1
ZEl 3y EessoE ARy Eeisae 220 33 aotol 8 ekl S WAS/ES #H 2 O Hololl
4 H/0f2l5> CH2 Ofo|Hofl Cfet SUE 2gdg 23T 4 AT S sl2HLIG
A 5
wej|=Etol 6 L= @ zeicsion !
= AR ) ﬁ
2Hl0l0f 24 8 o9 Zo Quimeies ]
9 S
10 e =y
i b ooz Pallet_1
s34 CLES -
Ihai 0l [E— J
ofold 7ted Pallet 1 cnt [Z]

[ 22 otojed 9= 71

NERTEY )

6. ZR2IHEZNA Jd =Sl olojffdSAY . AY7tsdalel A, 2=
EeBH (ol 2y Fx). olstd Mg oo oA F ol e EXF A A RS0 H D

At (15.7.1%F).

7. 22 aPEHHrEEE Y 2L Y ool H X SE A T} (d: ]ZT/ZEX] E’\iﬂ

AR E) B Dol ) 15.5.1- F 2. REY A EZ

=

LY E
161824 4] 221134 5 50 1 e 5o 4] €12 A ] 2 -2}

e-Series

11-68 W7z 5.6



15.79 &

R
UNIVERSAL ROBOTS

L

Bl sl Izl e oAzt
A

>
=2
o
Im
-y
Ll
jin
)
o,
O

L 4|8 .
dg N W > g

tlo mu || o

)
Ry

[e5

« Corner_ltem_1
« Corner_ltem_2

+ Corner_ltem_3

+ Corner_ltem_4
alge) s Aol YR 450 )]
HHJEﬂE@@@W

SRR

fijo

7}

1‘_1..

Al o] ool & gt T E X
et z2adgd ol EF7t
cugyoloEgutEEAEZFT)

i

}
Bl

O

o W 2
O

ke

9. 2 ayEe o)A 23
Gz o) 55 A

350 4 phy AHE & (B) 7

oo
rUIO K
o
2
r;'h H—‘
£
N it
go I
rx
2 &
= N
LI
T
”°£
RN
Z
N
OOI

(A) 2+ Z o A ulH AL 7} 3FE o) A u} Y A= ReferencePoint, Approach Waypoint, ToolAction-
Point Waypoint 3! Exit Waypoint ¢}zto] Zg E o Zp 3t H o A Fa st =2 Y S8 o eted 2w
Zoh (h Rol M A1), 4B Eol B @5 2RE el o] EAELTEE ool 8 2] 9] X sh A §lo] 5
A 9] A L AA| Ef A gt

1. 22 ED O] A EANAHESFE

2. 7t 2o shwio] A the g2k

3. of7]= 0] %‘ﬂ E

HH 5.6

11-69 e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

IR

UNIVERSAL ROBOTS

15.7 9 &

e

ToolActionPoint

ToolActionPoint ¢jj o] £ ¢l E: g o] o] o] Z} &} E o ]
2GS rd S 2 Ko 2,\%% 2]. ToolActionPoint
9ol Z ¢l E =7] E & o & ReferencePoint o] %] g+
ToolActionPoint ¢ o] XN ErEEEHZZ IHE
ol T B3

"L AFE AL S ReferencePoint =ZHEAN
A 7 o] F 7 o] o] o] A W A §] X] o] t}. ReferencePoint
=d ol o] o zh a5 o v 5 3 9l ©] £ 2 E, ToolAc-
tionPoint Sl o] LA EYF S Y o] ZAES Z R E|
A st=tAHE

v A

@1
-.""]

Aol ol LI Er 2 5 o] o] o] ] 5ol g = Fh =
oA YT EE A LYol T}

S5 4 2R R A F0| 4G5 th sl 5 5l 5t

FTEACIEAE: 2R ol oo o Lo A o] L uf
2Ro1H T l“ ol

e-Series

1I-70 WA 5.

6



R
15.7 ¥ =31 UNIVERSAL ROBOTS

3. EE 01 734 8o 9 & 2 ReferencePoint 32 & 4 & 3lt}. o] ReferencePoint A}-&
H] £ & % 2 ReferencePoint 4% 3t}

4. 7)1 20]F &% 8 3£ FeaturePoint 2 o] & 3t}

5 ZeadEd AR rES s 2 o Ag 2ol XAESE AT} (15.5.1 FX).
29 o] Lol E=T}Zo}o] Bl o] 9] x| o} 7 A ¢l o] & &9 x| 9l 2}A] 28] ST}

6. TRIYELNN PN =S FET 4 DA SRS

7. 22 adEg A 2E ey 2| 2B o X ESE AT (15.5.1 FF).

o
8 AZEIYE N EFHBY) H YA F A= EEFI S U

el el Al E 2o #| o] o] ZHA 3 &l o ¥ F= 7}

o] B 22 E] 2 97 £ 4] 3 ¢l o] ¥ = el Bho] 2 A] 1 2eol) A el o] o] Ab o] of ) X & 59T ¢ o]
of Zkol Ml 3 #l o Bl & 7} st el W ol ) <) 3 L w2 .

-

(RESETESEEE EESSE L
2. NS A A A o] e &
o). ol 7hg ol H o] A e o
3. Z2agEdA ool
EE ﬂﬂ%w#wﬂHL

.
Al et Al el o) Bl ol B 2 E AR A S AL o] o] 24 o] 7
EECEERREEEETEsch

=48 ghe). 8 o] of 3wl ol A Al 3 2l o] B 7} Abo] o S o] 2al o] o]
7hg] o] o] A o] ol 25 o 2] X] ).
o]

|

4 oo A Als e o B s S etk A9 e o) ¥l 914 S ¥ 4 57 914 A ¥ o] El
A ere.

5. 71284 (A) Al 91 2l o Bl mp ALEE & (B) Al H B0 B Al A 45 A F ol A b B 2
Aol o) 7 Qg 70 o

SRUAL A bl A e A E 2 g sl ol A e o] o o9 sl hehd
o A d ol B 2w Eol e o B ET ool mrhe ET S E A Y TR
© Al S E o) B 4 7] SAL G Sl 2 ol Bl ko] H 2 9] SAl Sl ol B B o} L =R m R e
Y5,
+ A3 2l o] B 7] 2 1) el Eho] 2 918 A o @l o] B B =

B4 5.6 11-71 e-Series

A B A

=
—

24 ©2009-2019 FUH A2 R A/S. &



Fo 2224 ¥ 2l ol E

9

A £ EWNELALE

HuEL e

5

2 EF A Al ol H
2. Al g olE st =S Ent

3z

1.

UNIVERSAL ROBOTS
(A) Al =1 & o] B] v} A}

- - oo T odo
o ~ b R 5t ® ool %
: 2ogy | il R
: A o J = RS
) oy e - AT T %o : mrL iy o
W w) Bo w0 - o Gl my MEF.A ‘_WL = o
I - _ﬂ o 0 of = Mﬂ o o
o o G Z w " T = r] oY
o o w o w W o T o
(y (Y = o T ) n L
~ ~ ™ 5B o Yo LR _JT o T
:IWL DS ,ﬂ.ﬂ OL‘.%O Wy o —
M M W o T B W T i 4o
" X R ) _Mo Koo A S o iy
- ! e W ® T o R > T o
° © i of T Woy W T F N F 29
. ® 9 N woH TS R T oo m W DM
S S Ty ¢ = ©° 2
W = T P - SR ¥ oM W il
* o = e~ TOom T T o oz gy T T oot N
g o w0 = my T O W oM = Ny A g oW 9 T AR i
ey ny o T T e ool T T o o Al
T oW = L e e e 30w ~ T2
= i —~ W o kT o . e S o T
T o N E Ok o owom N BEW S 8w T Ho T
Lo # 8 G G ol TN Y o T do A
ol o o m W_Lm A RN [ R ol i WT oﬂ» o ™ T W il on
W F wF o B o oo o 2o O T G BE T oo W
= m w o T ooy om oy ® "o momﬂo;.? I+ & " = K
4 & Mo s vOoE s H oH 4 B x N KXFE W 6w F oy WL F
=T @m0 Bowmoo Wow oM T T dEN W oT T W
o o o T X oW B e o o g MM oW OB T 7w B
T oo o o ™ T X o T T W R oz ol g o do 0 ®
®oR o RO W] T NW T N T W Rom MBEW o F TR T
o T g T T OB T X W o w T I HNH 4T W T T
o oW owow Mo W om owom oW N E o P T T T A o
Moo g o M ooE e B T 0 W o B MK Xy oW R T =
ol W = W m H 4 N o S o NI N S o) - B
¥ oo o BT , M EEME MR |To TRNT b U e owd
X & o & % o N mﬁ T BToH TR Mgy WTE T4 N |® T ap
¥ 6 6 N N R B I B As o T B iy
a X < W %o 7
° N
o} N
ﬂ .
& -

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

-72

e-Series



15.7 5

R
=3 UNIVERSAL ROBOTS

[>
£
oY
a
[>
Ru)
oY

e
-
i
o
=]
.

2 S A Y SR Y ALY D o =V EA A G EINE 5, 28 d, 228 o )
EEA 95 i 84 ol aopa)

) T A S G R A D22 92 o M Y S5 2 29 A A5 B o o) ok et
228 2] of o @4 = W h 4w 7L o} A o ek

<unnamed:>*
default

1 v e ozay 3
=5 ol ]

2 §-b Movef S 50| YIS

3 © Ho/ZQIE 1
NEl s

a4 | 2F A MZ‘:TI‘.R;‘.;
ZA B: ABHO| HHEF - FromPos

5 B €: AgHe| 85 - ToPos
Zejsejold | 6 @B O: 242l =2
Aulolo] 2 7 O Hal B DAY SoM HetE
al Rl 5 s

9 ¢ m B

14 = var_2:=2 *force() c

15 ¢ b i

16 = e

17 @ ~3EE 8 ot O
18 * Switch ... (] SR &

19 © o

20 B A=

AEIY [RES: E]

sgzoi )

22w 2 R ohe A A9) K] 2ol B 5L, The 29 91X 87 4 87] 9] 5ol whe) §1 K] 2 o] 5 9
AR S RE L9 K 27105, SN ALY AT AL RE L] R Aol
A A 7hhel 7140 A A g}, 28l o] 71 of @4 i thp oA A Al

W 5.6 1I-73 e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS

15.7 9 &3

EENCEA

e EEto]d

zisolof 23

1
2 ¢ & Movef

3 ® gojEoiE 1

4 =y

5 B

6 May

7 OHa DAsie Chg i we2 Yol

8 ® = i

o ¢ mE ) é‘ 22’:;\—@?} FromPos

10 =l < 5> C: A=Ko| gk - ToPos

11 ¢ & 21 » +(c D 713 S|

12 =P o[ = A

13 L=z

14 5= var_2:=2 *force()

15 ¢ b IF.

1 =] < i 912 gl A

17 B A3gE

18 Switch ...

19 © goo1 THA| = SFste Wi

20 ¢ | Oad 0.0 mm saE 250 mm/s
21 © StartPos E7laE 1200 mmis?

o s st N~ OAEAEA

oF

h=4

o) & A) 91 2] o A A] 2

e EEto]d

ZH0jo] &3

<unnamed=*
default

v oEzag

9 & Move/ b3k
® go[ZoIE 1

- A

1

2

3

4 = 0| ZQIE TCP $2| Ato|o] HOZ ghsto| ofwCt
5 B o O ol=% ¥# 500.0 mm
6

7

8

m ze
© Halt O 27 413 | |
.

9 ¢ m =0

18 *» Switch ...

19 - ® Eo/H 1

20 9 B/ Cjagf

21 @ startPos

22 o - sk v

0of

U]

BRH DS

== 10 mm/s
= 1200 mm/s?
712708 27|36|

NEC .

e-Series

II-74

HH 5.6



15.7 & =3l ~ UNIVERSAL ROBOTS

=Rl EAR PA A R
g8 Romgdd =X ASEH 7 EtAA Z R G2 U T EH EulabA o] F gkt ] of] A
True 2R T HEEA| I 25233}

“BeforeStart”
e A8kl BeforeStart A| =2 GA| Z A A At o] =& v Z E7 v 7] YA &
FA

“AfterEnd”

8 AL g] AfterEnd A A 2224 vh Fol 49 Gk, o] Hrhg 28 Fu 2 9] sl 2wl o] o] B
AN AN 52T

A7 571 A A 2
AN ALE LA EAY HH 23 229 9] A o 5 5 =5 M B TG A A o)

15.7.3 Force

252 G ool A Force & ==/ 8 S th 5o 7] E o] d 229l Force £ 7175 517 ¥ tt. Force
FEAREEZ R Yol5 2 Force R=o A d 3 Hth. 25 ¢o] Force R=o X & Aol =74, =
Bbol AL FdEstol G Au et 2R et 4 u e ?ufEM =5 lw}i‘r
S o}, 3|

Force E'_E%Hlal?q "ol A A TCP 912 715 & 6bA] @ oL, whil o d st =3 &
= J
o]

c}.

31 golold Force EX A S E AN JHANEZrF XX GOoH, 2RI 15 S0t ] 7}
4318 LA = 8o

ZS&eSAEAAYgP e g g g oo udl L Folg LA =& A o)t} )
A k] A 3] Force A o] &% 3l 2 82 2] 4 gt Force o A1 2 At}

Zha:

If,ElseIf "= Loop WAl EA=E7190 0, BH A SAESHATS
OJMHEHITH FE _ XA BRE () 2IAHEEXH AL
}

st A EFE S FUTH

1. ©&4] Force R=o| E0717| A =243 A i Al &

2. Force R E A =& 71E LS Force Al A== 4512 =,
o] =AIE- A =

e =

3. Force R =o| 5071 7| A of| =422 o] H 3] 3l o] 55 3} A np A A]
[e)

.

W 5.6 II-75 e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 15.7 /1 =2

3 AU S L
4 = zA
5§ o 0| Force F219| 512] T2 024 =52 Force 2014 UML), Force RE0M 222 =23
e o (@ae a0l M3 3 73 His 55| O O 49 E AT UaUr
e
A 7 O Halt
8 = 3
we=El0ly .-
o ¢ m =D WojA -
2400 2H 10 - -

11 ¢ & 2O

13 = F
1 L= ¥ ="
14 5= var_2:=2 *force() 0.0 N

15 ¢ bir..
16 -
17§ A3gE

18 & Switch ...
19 ® Efoi0f 1
20 ¢ B CJASf

21 @® startPos
22 oo gz

a5 e i1 PickSequence

0 ¢ F EA v | ofgfe| Alg HES £)3 TSES me|m2jols HED 2oz e
_____ A3t Force B2 AlgiarLict HAE

Force R =225 3t=g 4 &3 A (F) Q9 st=dA A&t v 542

oA 2 3 2 9] 7
S EEERDEE

r
qx
9#
1w
o
A
2
o

e
o
offt
X
, o
_|
(@]

Lo o
ar fo
o d
2 4y ol

d 23l A of =2 &A1 g sh=ul 7HA | 4 2] Force 2 =713l T

= Force R =X &=5-3tt}. o] 2 wE = Force =4 °] 7153t} 943
Force =AY e 9154 o] z-5SwtehA 4 §d o} A et 7] 52 y-SuEtth
&

19 2 QPN L DFEEIAG L F A G 71004 6 AfE BT E sl

>

EEEREEEEEEECER (R RRE LR PR L e
. 23 TCP 94419 95 o] 91 4 Abo] ] 7 2] =2 &2 8 10mm o] of o gt
CP XIS AT Yol el 2o md g ewl sl fek B 23 g o] x5 z-

A f

Anpapol w2} A B 2223 2] 9] o] WA Tz o] m] o] T A
o -9 ¥ TCP o] 5 gol B 2= 21 2.9 ¢ o] x-% o] Hr}

o B ot &
N < 13

o
i offt

=
v_!.i‘
o

NE
N
Ny

N
tlo
O
Mg
2
)
o
[
oX,
Lo
°, X
<
)
=
32
ey
—
(@)
T
oft
i
2
=
ol
ol
£
&

E)
(%]
-
O
-
o

1 2ol M =/ El ol A Force R E 2507} TCP &
|T}. Force =0 S S ol =2 729
g & TCP &£ =7hg o] el e o] A 7 - o4 22 A4 &2 Al " o

fi
e
ks
o
o
N
o
B
&2
p

o
0%

3% of

rr

ol

P [0

w

v

Ly o

A
N
2
N
N
o
oo
Hye
rlo
%
o
pody
o

O Home X
2o K

, 280l Force R ZAEsHAdAg 2azggeage] (15.3 FHx)

Force %

+ Force =B Azt &Fo g staL, 22249 d Force S 24 617] 9 el 2H 4l o] 91 %]

Exd g0
cHAEGo|ALF A, ZEGo| T2 O M d Y dHA = Eu 2T
e-Series 11-76 B4 5.6



R
UNIVERSAL ROBOTS

15 93l Force =7 d [N 2224 813, A ET=FH v E [Nm] 224 gt}

Il

Bl

s Aol Ay oA get_tcp_force() A HE | 5EAL 3}
o] 21 % Force 3} & 3. S A}&-3t}.

4
o

.

)

I3l
T
A gl
LS

AN A E=SHY DT 2R 287 9H5 F 614 =3 Force A of o] 4] o] £

OlAE=AZI/IL7IHELSEHAATE Ho e 2 =gto] B HEYP 5 SUntz
=9t Force YR HI AEZ A ST

AZIGE o] 3L, (XA T E H ] Zg=go]H HESFEHR L 2R 73 0] 0]

JEA=gd ATy, o) ETN 2 A S A ALY AL I=EAZ S AT

£3]&% Force St A A PN d St FEsit stozaz

A RN

AR EA ) F B4 o] SR N w drhE ol H 2 EW ELAE 02 AA Y, o
CEAAREH S ZelEeo] By E LA T KelEdfol iR E

S8 TS TS ATHEA ST @tk 23 T Eefo] MM EL Force 3O R FAAE
EESE SR RS Rl

15.7.4 Conveyor Tracking

A o] of

52 &AM SR 2 3 gRo] H T 7 o) Awl o] o] ] & 2] 9] &5 A G4l Tk A o] o] 4

= AAH (16.1.10 AAF=E) oM o d .

<unnamed>*

default*

B0l 23 47

TCP

‘Conveyor 1 (AH83H2] 2&8)
Bl O zi0l0 22 Sasiet7|
1/0 417

#itijoof s
IS L

Azt o
nele A

2s0lof 22

A32c2ol=

ool

23 0l

1/0 ZH0]0] 4! M=t

T

sgzol ()

W7 5.6

1-77 e-Series

A B A

=
B

2k © 2009-2019 FUH A =22 A/S



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 15.8 URCaps
duelol Az age s d E Pl 22 Gl AAS TR, A clol 22 ge
% bo] 1 2 0] B E 0] o] 75 517 el dE o] T, Amolo] 4 &%

BRuERols g HAgon oS EY

ZH| o] o) 32 3} 7]
1. 38 Z2 a2

2. e FEI Aol R g st A olol FH rES 22 O ELJ F7HET
A o]o] F A e ol o Y AR EF 22 A o] o] o] & A ) & 54 gt
3. Auojoj Aot o u o] o] M EF T E-F o A ZAuo]o] 1 = Huo]o] 2 241 5}
of T uj o] o] & 5~ #ff oF aF = A A €] g}
3
HEkﬂfEEL%pWﬂ”ﬂﬂﬂ?&hfﬁmbLE%d%ﬂé
AR FFHAAAATA TR _ Aulelo] | F4 0 23YE
%E@ﬂ%ﬂfﬂ&ﬂﬂﬂﬂﬂéq% A=

15.8 URCaps

15.8.1 Remote TCP 2! Toolpath URCap

Remote TCP ¥ Toolpath URCap £ AR S HEANE EQAEIZ R o|AE7|Eo 2 F 1A

HolJd=d A EAE E2A E (RTCP) 244 &<=2)t}. Remote TCP ¥ Toolpath URCap &A1& 3}

Aslo] £ EW Ho| 5= 2 e Y 5} LEFAL CAD/CAM & ZE g o] 3} 7] | o] 4 o] F 7k A £ 5

AZud L& rulo 2 2 B2 28 A9 T}

Remote TCP URCap 2 A&7 A2 HE S5 Esofdttt (11.4 #FX). RTCP=2XH I &

S|Fo R R EOEZE & F 0] F 3 ké}—t—% o] A AF-& %t‘r RTCP &= RTCP_MoveP %
_o_

<unnamed> D i E
. L
83w .

default

RN |, c..s s o iesen
RN - =
DESE [ e———

W URCaps

Remote TCP
& Toolpath

o iAol Hof wet ofzhel g4 B Lt el
2 Tep
[ 7z o) | [ % o 9 o5 |

2y TCP

AR TCP(16.1.1 =) SprpztriA| 2 A 2§ o] A4 o A RTCP &7 o] staLol &5 4174 &3l

) ] o) M o .
o RS SRR RS

e-Series 11-78 B4 5.6



15.8 URCaps " uNIvERsAL RoBOTS
+ RTCP 37k, 0| ¥4, 54 24 A
+ 7] %8184 RTCP o] 3]
+ RTCP $1 %/ €] %
« RTCP #}4] B A}

£ o 4] RTCP A 4 8}7]
54 SAH8-31o] RTCP &4 4 617 RTCP ¢ o] £1 E 5! RTCP €1 0] 524 /d sl RTCP &7+

=
=
oREyexIREAAFUL
i

T

1. A} RTCP RTCP & W& &
9 gt
2. EAE S| N GEALEE T 7 S 225 & 48 S}, RTCP A4l ko] Al §7] %
s

SRR REDEE

nj
ol
N
B
5
i
tlo
-r
il
£
b
rr
[
e
°
Mo
=)
=y

o A 71& RTCP &4

Remote TCP & Toolpath

- 23 £ ME ZQAE
M o Cin =l |

Remote TCP
& Toolpath o|z|

DREALE ALE301 91%| 443

X 0.00 mm
Y 0.00 mm Xo 7
0.00 mm

Remote TCP

in
J

RX 0.0000 rad
RY 0.0000 rad
RZ 0.0000  rad

Aol .

15.8.2 Remote TCP ©| 5 & 2]
RTCP_MoveP

2 dk MoveP ¢} ul3k7Fx] 2 RTCP_MoveP =2 2 ¢to] Remote TCP E£7| 2 455 HWHE S
49} 16.1.1 72,

RTCP <l °]&

o]

=
)
=4

1kl o] 53wz 7}A] 2 RTCP ¢ ©] 52 RTCP_MoveP o #7135t Q3 o]l 52 &2t} 16.1.1
Z.

2k

ol FdHNESEAFARREGE ST AT Aubg & ro] o, F
B R A ol 7, A NS E 2 A AU & Ar S 23R 4R
t}.

B4 5.6 11-79 e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 15.8 URCaps

15.8.3 RTCP 9jjo] 21 E

dubg o] LA Epmp2 /1A Z RTCP o] A E =S| A FE =4 AF EA =S4 3t A
FoE AL AATH. I ERETUNAF A7V 2H 2R E ] EAEAL] o T
shegkolth EutA ol e 2 dold s At EdWAFolAAdF=E 23| Mol
FEE T 2RGEH AR ET A R0l F =R 02 RTCP 9l o] XA ESE H 3T}

Sample
default

1 v 2goeay
2 ¢ ¥ RTCP MoveP
3 = RTCPWaypoint_1

217 TCP 9l[o|EQIE

o = RTCPToolpath 1 RTCPWaypoint_1
= =
@ zs=tors [OECLEERES
Otﬂ.gg@ Oggg 100 | mmy

1 I 25 |mm ENEE 1000 | mmys*

Aol ()

RTCP < o] £ EE A
1.

(&
fil
§
i)
ol
=2
>
2
[¢]
o
:
<
®
o
]
17
jins
rd
v

2. i3
3. ol FEHANAM A REEE 2SS B SHsteT A S 2 e 2] o)
4.

st ME A AR S

4
i
o

RTCP ¢ o] ZJAE A
EF LA L FH AL ERELANS L AT THEFUHA AL S T2 A
AR

[¢)
A5 2E9S =7 RTCP_MoveP oA g o] £ E ol v & it A &S 478 et

Zhan:

B H A= (d: o] F, 7] t}¥) = RTCP_MoveP == 9] 5} 9] =
Z2AE SRR N AHA R EEE7}519 2 RTCP_MoveP ==
AN FrtEHz2 I o F A H A I o)

15.8.4 Remote TCP Toolpath
Remote TCP % Toolpath URCap & 215 2S5 o 2 A3l 2 B 437 &= 2 1 4 A 53

g9k

Remote TCP Toolpath -4
1. Remote TCP Toolpath & URCap & ¥ ©] #] <] ~| Remote TCP Toolpath ] 534 & 5lo] 9] =1
EEEA 3.

e-Series 11-80 B4 5.6



R
15.8 URCaps UNIVERSAL ROBOTS

2. AR A DS}

Remote TCP Toolpath o] 5ol =t} &F 2 74 8 471 Q 5t}

* Toolpath I}
« Remote TCP
* Remote TCP PCS

CAD/CAM 2= E 9 o] EA}-8-3t o &7 2773 3} 7]
Toolpath =& A, A, HEEe (&5 %) Bl sH a4 o gt
1. F3F°] CAD =9 &2 A7 &t
FEol ng AR FHEA (PCS) E44 3.
HEEA S/ ZPCS E7|Fo2EHZAA
Rk el = N Sl S s R e
£ 3-42}7}.nc G-code w E U B Wl T}

oA W N
o

G-code &2 EZ ¢~

Sample
default

o Ml

1 v 22 xeam o TCP ==
2 © v RTCP_MoveP z3 =9
3 = RTCPWaypoint_1
4 = RTCPToolpath_1 RTCPToolpath_1 H PCS -
EZZ 0= -
EFE IHY e S e
#aTcrols <toolpath file> v 24 PCS AL - MNZHOZ 0|5
Quesig ig
@3rsa=ie
“ f g2z 100 |mm
+gojzolE @z
+ CircleMove O E7taE 1000 | ymy/s?

1 S3= Tals etshor BhC

szl ()

1. Eﬁi-”}?’:‘] USB =& 94—?*];:‘_1:] ‘QEE}Q]EE@-Q, %%iﬂ%gg%z “nc O%O]E@
2. E] X3 E o] USB 2 € 2419 gt}

3. dT A& URCaps =2 17, Remote TCP & Toolpath, Remote TCP - Toolpath
Moves, Toolpath =% H%]iﬁeu a=N

4 EY2IZZIMALEA 20U S st

15.8.5 Remote TCP

£ 7 2 0] %52 9] 3 Remote TCP -4
1. CAM 273 o] A A 9] o] LN E 0| A 244 &4 4 ghet.
2. T Ego] HEAIR A HREFZSTFTLE/ =T
3. Remote TCP 2] 9] x] A &

B4 5.6 11-81 e-Series

S. REdAY R A

2 24 © 2009-2019 G- H A = 2 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

(R
UNIVERSAL ROBOTS 15.8 URCaps

4. A PPPALEALE S B4Rk S DTk

5. Remote TCP | g 23171 Y| Qe Z T2 ELd 7R &

6. S|l EF oA AA A ) A ENH EAAEFFD T FaL S ZSHF2FFEH
M of A = go] of of gt

7. ol AR A ANA DA AE D FAA = EZ A A5 S 2 F et

8. Z gl EA o)A gtS 2 A}3le] Remote TCP A E 4 A st} EA R /A H =S5l
HFEX =7 A

15.8.6 Remote TCP PCS

Remote TCP 72 x % A (PCS) 2 R F FZ WA Z27/|Zo 2 A A ZAH HT} Zg A5
Z 3} ol M A] Fro] S & 2 rP AFS 24 31 3Fo] Remote TCP PCS S €] A gt} ofef A v HE] A

WEHUEAS B AT

<unnamed> D
=

default

Remote TCP & Toolpath

i3
e E TCP 55 ZHE A|AH
[ 7 ||@Frcrpcs ~“[(m ][+ ][ 1@

Remote TCP
& Toolpath 9|z

X 0.00 mm
Y 0.00 mm

z 0.00 mm

£
RX 0.0000 rad
RY 0.0000  rad

RZ 0.0000  rad

3. Remote TCP £ 9] &) 238 % 1 5}o] B ol 4] PCS o 94, o] X &, o] ¥ 2 aF e 4%
sk,
4. B4R LA Ew A4 e o)X RAA grol A5 0 22 9 Ak

1. REEHAA 3NE= 4N F2H &9 g}

. CAD/CAM &z Egojordeladtdz2de PCSE7F2Z X Y, ZFARLEV]| &

X

2

3. T =golBEAE S agH2lE e FF o=z

4. 3z SE]A st ™ Remote TCP &4 8] st} 4 3 S =0l A g7 29 Remote TCP &
AA 23l ol ¥l A A Sk F s}

e-Series 11-82 B4 5.6



R
15.8 URCaps UNIVERSAL ROBOTS

5 AMA I ZHAEEYH S
6. Remote TCP E sl 21 &
7. trERZF 3] 5 o 6 GHA S wtE- 3}

7HH PCS 24 87|

FEOESLA YRS AREALFAE AR FER EZAA S/ E L2 FF A AL AA
et EH 2ol s SX2 A EFI7IHE PCS S48 Ut PCS AALAAERA ST A=
Ao A AD E=2HFEREF T
1. PCS A AR AAM EFA = AN ELA ST MMESHSERESHAAZY IO
ghaf oF gk}
2. PCS 7M1 EF& 71 0 2A A =] o] AL A A 7F 2] o AHA & 732 &7 ) = A &<l ghoh
3. ZTYP2FITYA IR AANZE A AEE=ZHSFE7HH PCS Z7+E=1}). variable_rtep_pes_1
opFol AL 3ol F 5o gtk
4. RTCP 53 2= S48t}
5. zzaduo]x e o2&t E=F e ol A 71H PCS S €t}
6. PCS X1 & = &t} 91 %7 o) 4] variable_rtcp_pes_1 <1 &) 3t}
7. RTCP :== 7 o] variable_rtcp_pcs_1 S U o Ed 7 el dFdE T HE= 274 3
o},
T}-2A4) 4 o] A &= Remote TCP &7 2 = = of| A 71 PCS S8 a1 =1 o o 8l A i 3h o}

22
1 v 2g oz =z
3 = Toolpath_1

W URCaps =

=E2 0l

v

£22 Ty 22/0ig PCSE 49

HH TCP Ol <toolpath file> hd <plane feature> A NHEoz ols

Qusugis

@zssaz e

4 I+ 0‘2%5 100 [mmy
O=sras 1000 | rprys?

29 OXEBEZ

NECTY

1. Z2 a3 o o 4] ~ 3} 22 URCaps =+ 2t}

2. RTCP_MoveP ==£4}¢] 521 Remote TCP ©]-5 271 8] gt}

3. TCP &g slasAHFE4A I 555, EVFEE, EFTHA&.

4. RTCPToolpath ;= =24}<] 5l ¥ +Toolpath S 2t} Z Q31X k&7 7] B2 o & 214

¥ RTCPWaypoint = =S4} 3k t}.
5 =5t ol A &7 2 1Y 73l & Remote TCP PCS &4 ¥ Slt}.

W 5.6 11-83 e-Series

S REAYRF.

A 24 © 2009-2019 FrUH A2 5 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

IR

UNIVERSAL ROBOTS 15.8 URCaps

6. RTCPToolpath ==t} 23124 & sl A 52 /I H =S 24 g}
7. 31 HEZ o] At & Remote TCP o) g 3} Q

8. AEHoJAREANMZR Y S A LSO ZH|

2k

EAZEAYIN N AANLYZJNEFLAH O Zo] 3 E 2AEZ
TEAME O 2 A E Moved EF7tst 274 27l D mpop 2 3L
F2ol s dst =5 ot #x156.5.1

15.8.7 UWITCP &7 Zol&
Remote TCP Toolpath o] &4 #-f-AFst Al € ¥k TCP Toolpath ©] 5ol =th5-o] & 2 st o}
*+ Toolpath 5}
+ 4L TCP
* PCS Ao &8 Q154

Toolpath 3} A1 2 71 % © 7]
o] &= Toolpath +4 (15.8.4 #%) % Toolpath 7} ¢ 7] (15.8.4 #=%) ¢}-8A}strh.

A4 TCP +4
16.1.19] % A o u} =}t
Q1] gl gkt

e
&=
_|
(@)
v
il
-
ox,
)

h FA Sl g Z Fol Rt F RN EARN =N F

I
2t sk & ukE TCP X &1tk A 34 &30l 2 W d7h = & Remote
Q

oo
oy
[
o

[o
re
i
<
£y

o] F-Foll M PCS oA, ol X5, &Y SWEFSAHSF

5. €14 74 £ 1}12) 32 PCS o] 9] 4] sl 2hAl & 29l S

e-Series 11-84 B4 5.6



ESx

A=te]

UNIVERSAL ROBOTS
N EEEER

R

15.8 URCaps
Toolpath == 43

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

T
i
-
jo
_w_% o NI
&r “Q. \UI _.E :i
o X oW
o Bl NGB
U A W=
= oy X W W
- ] o >
o i 1,Drl Bo = Ho <
F TR G o N
N- o o m M
N ,\l?lm Ny O_ X0 OM e
N o ® o w W -
W - o o X I
s B EFEITE w T2
X0 W H v o N N
z Ly IR A R
3 i O I = My
£ o Mooy o 5o B
R A Hes
T " B W T 524
iy N Xo=
— + o0 oo pp A N W o
oy By ¥owon o R Y
SRR B
y T | N ooy CUIL !
) % o W ope T o] o
G Sl I IR oy
™ oW s T oy MR R
v Ml o W oo o " oup W e
=N H FmH mow
W S F S X o
=TX 3% 8% %
Mr %o © M o & o
= =S| B
. o < 18 Y KN

e-Series

11-85

HH 5.6



A B A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

15.8 URCaps

e-Series

[1-86

H 7 5.6



16.1 <t

AR YN e r Y el 2] AUAAY SN JFSF oA T4 G,

16.1.1 TCP %
ENE I E(TCP) =2 B Eo o Eo|t Zt TCP EEE Y Z A F YA H o =T
ol &3] Ho|Fozt.
O MANA L HY N EJNEZEN/TESZ2 I YEHHZEL TCP S o] LA EW A A ZH Y
X A A ZolEstr) A Mol ES 2 o)y stA TCP 7F 3 © 2 o] E 3t}

ool (21 e frad] -]

RX 0.0000 i E

RY 0.0000

‘

A 24 ©2009-2019 fFUHAHAZ R A/S. &

Hojzc. kg 0 =#z4

CX 0.0
cy 0.0

cz 0.0

EECEEE DRSS D!

A} A
RX, RY, RZ 2} 34 A= TCP #}A) &%) ght}. o] & ¥ & vk 2k 71 4] & RX, RY, RZ 3 29) ol & 9 = F oh
HFEANS SR F R E A Y et (17.3.1 FR).

TCP 27}, ol g uk7], W7 WA A
Ao ESES A TCP 242 9k 448 TCP 54502 3 fro] §2 &
Mol 7bsa Atk TCP ool b el TCP =g oh vl Aol Y= d@Fgrech A
9§ TCP 241 A st v A AW B2 £t). nhA vho 2 e TCP 44A] &

e 5 TCP of v $ 81 &3 = o A k& 91 8 5hed 528 &5 o

i R

&
£
o

A4 5.6 11-87 e-Series

=dE B



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 16.1 2t
g4 TCP
Ao ROl S £ R LYY TP S8 G0l TOP 22 844 it 4 TOP ol 63
W (15.5.1 F%) EEAYBYSAE I MG GF AT B4 TCP o E 2 e 2 5o
).

ZtslEt; (16.3 Fx

71 2.3 TCP
T2y e s) ] ol 7] B4 TCP 284 TCP =44 sobst). Yl TCP 241
HoR MY 2Ee TCP 2/ RGO 2 A Bk A/l FEF LM 7o 25 Moo 2 7]
279 % TCP Zubebd ok

TCP Y x] €1 &

e g 27 3,
Bt /0 =3 -
o1t £ ME{ 2Ol .

TCP =
e z B LW ©® ozeEvst ey
1/0 43 212 2 20 22 9132 TCPE Ol S &Lt

X 0.0

0.0 22

A'J& '

z 0.0 p
ojTiate Fat 4o 2 molE M3
Zojo] =

. 3 ZQlE 43
Agzcejols. &

0.0000
0.0000

0.0000 Zorea

wzzo )

1. TCP 1 x| vl AL 2

2. 2R A G elol N1y B L ESHE g},
o]

4
i
kY

3. H&xA A=
S EEEEX X
4. Set | E oAt g ool ol g R g A A o
7hE B3 thds ob stk 13 X er ke £ 9] ©) LED Al bk © 2 ket

A TCP EolgstaleE g ZAA g Z oA EA4Zs7] s st e &

o
&
i)

AYAE=A = TCP =224 51=
H F7FZARE S5 3) 7Jr SR
72 LED E A& gt

e-Series 11-88 #4456



R
16.1 2yt UNIVERSAL ROBOTS

TCP =
Va B | W Py _
Ol ST HetAl 2
or2el
1/0 4% 22 S3g deistn 8 deig 3o 72 YEo gobA sl RolEs dHF
=g
bis 9.9
0.0 <01Ho> -
Al
z 0.0 Z/ UA
Zdjojof 22 A
Agzcepols
= R 0.0000
=
RY 0.0000
£ /0 -
RZ 0.0000 VAER
> o
> = Ho|2E U 234FY ®:E | Qx
memA
> meHA 2| 0.00 O =A454

NESTIE .

1.

2 & g

3. EOENY LS EHAEE ST A hal G TCP /14 8 57 o] A 71 2 5
S EENER

16.1.2 H o2 WHA =4

=
ol 2E | FAEAA st F AT A o T

AFASAG T A SEEAH LA TCP o 4 & H ) s & H s ol =
=P

CX,CY R CZUESEARAFH LAY DT AP LwER )3 TCP ol 5 g8 52 v o] 4
AR A ol ol 45 B 5 TCP ol A B A FA A AGTh Tl 5.2 RE VA S
derEag sl

733l
R L S R EA L EEE Dk
B2 et

B4 5.6 11-89 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 16.1 Lt

5 0] 2 = 54 oh ALAL§ 517

1. gutolgf o] X g o X TCP =1 & gt

2
3. Sol 2 EFG by Al A The-2 2T
4

SPEEDERES FEEERELEEE
+ TCP 91 A 7Pl s kA 20 243 e

RN EE

C FHFEEERAERF S| A v 0
EEREE

51712 4 %) A @ vk 27 4 o] ¥ o] o} 3}

16.1.3 v}2-H

<unnamed>*

2t

TCP T
= o~
1/0 83 _ﬂ
[iES 2
Al oe
Djete Ha *
24H(0/0f 3 45°
A3zeptole 4+
= 0.0°
£1/0 r . 2
ré

£

i%wlomur%gaﬂ Qs || « | 0.0| » || = mp |

wezol ()

e-Series 11-90 B4 5.6



R

16.1 2wt UNIVERSAL ROBOTS
AFEAGRY LR RGN R EYIY YR E L LA TG RN R R go] T Eatolum
oA 222 g S5 UA BT ol H ol F R E AL S vk g H SR ol F a3kt

23.900] Y e o] BE L nhehol nh g A o = ok Hl o) A W4 &L 27k
& e

o
o] Agrtey

o) 9 B oo g bm Eol =
2 (90°), vet (0°) @&

shlo} o) Foll Q) o] B2 2 3ok o] w91 2 5] 4 sho] A u} £ 6 of B 7] €] ) AL & B

16.1.4 1/0 24

<unnamed>*
e
feEE 43
TCP g -
ot
1/0 43 o4 2
A pifor digital_in[0] A Do[o] digital_out[0] -
AT Di[L] digital_in[1] % DO[1] digital out[1] Prog-Running
Al2E Di[21 digital_in[2) start-Prog Dozl digital out(2]
e ditelini3l StepPreg Do) digital_out[3]
ojmee s
o dgrel i Dol4] digital_ouit[4]
Zidljolof 22 DIfs] digital_in(s] DO[S] digital_out[s]

DIl digital_in(6] DoI6] digital_out[6]
DI[7] digital_in[7] Do[7] digital_out[7]

o) toolinl0] To[0] tool_out[0]
T toolin[1] ~ Toqi] tool_out[1] v

Vv
J\Q 2
W LE
=
s} u
In
'
k=3
T

0|8 87 110 & HES
Ao
S =

/O A o) ARG A= 1/0 N EEH I 313 /0 FAESSALE Sl B A2 Y T4tk
3 BEANE A o] 2 (TC) 1B B Eobd 219 8 A8 B B
YHY Y FB 0L A 22 /0 N 5P L3

+ MODBUS

B4 5.6 11-91 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



=i
=

t} (ol: Profinet

EtherNet/IP).

UNIVERSAL ROBOTS

ol o LY 3 63 g cl 01 pﬁ
<7 T o - <0 = A . T ojn M
T 5 =5 T T Ew T o X H
o ) = : w ” S cul LA N
do i S N T adly o N c % 5 g U
< < T B % i & ) oM A R
o ar iy Bl o) oo N R I
JE i B ol ay Jlo ° " m o o BB X Gy =
= L ﬁ»ﬂﬂx T ~ [Ra:r Zzonn. o o N E‘Dll
o 0 ~ . — C_ O# o — o ‘UI 3 2 e —_ 0 FL
il B O X o © e o)) 0 o) g5 W W o ® 4
e o 9z | B - et wAMe e b MR 2
il ] gy TN il o’ oy %o ™o < < H o)y ~
N T gp BB oy X .o = w M ow o U o ) ma
e ik 5 A X X < TF X 9 X R oo e X
o = ™ qr o < B o U % T No 8] I S NSt
5 oo : Tooa | T oy % 7 2 Sxel YWk @ H
%o < S T kT KERE o T E
B T o T oo T H do T oW W e == ®W® %
) & » b =Vw | % T Y DT UT e T M
B 0 g o N | S o T s om KN Mo
T T po o o o < e mow 2 K~ NN o o 5 B
i e mo o = ol op oo o W o o T W ho T ~ X
® R T a frZ o A o B %0 % _Ni_ W N
= = h X mEw| X MR TERPR ®® . BE 21
N > o B X T WMoy o W W T o~ N e T
W T B do N B o - ™ UG N W= o8
A= < —~— B o <] Bl W oW B ool SOl Bl Mo A R = =
ARy 5 5 E 28X = Tw® T M2 Yo = o A Woelw s T
ol _5“ s E _Mo W ) E il e BT 5N OO T 9 of Ko w oo X w
D N o G W om T . T4 X KT TN T xE N®m 3
8 X G ‘._t ~ - &= N = = 1 é.o e .. ‘Mx ‘.L: ~o ‘L: vt )
W oo X TR OMN BT =K SIS T TR H Ao XD E.u%u%x@ilOﬂ
B o s bowow e g oo Egp X i OERTW o mppls MW Ss
Tx| % wEo owAx| TEWLwe T T s Mkl T
T o} T T R O E oo W W ox oA W oo T BT WS
o B R T T TR B P - R S T Bt Mo fo W R R T
P |Pr T EN gAm |y B wm T T RN PR E
A ar | o P g | mowm PN TR NP H D A S I
W |Tem % Bl g g o ® %P . e s . = Bl
KT Mg o mTEIL g KT X < wa%
W 2R - %Mo S o
o1 o mu mAF OB e | B oF 2
% g
NI~
oo
% 2

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

[1-92

e-Series



UNIVERSAL ROBOTS

R

16.1.5

SHEFE=2E S/VEEEINE 6102-600C @ B4z b«

B & do o T
W = = W B
= = p ol £ oy
BN A —~ O e
o G 3 Mﬂ BT "
5 WM St = L
- B
- O_E Eo el a O_l O#
W o o)
do ¥ T wp X K
LYo gy )
SR o ° 3 o
@ 2 < T X wr
e o M
MO T oo ojn
= 5T I
, B A NG
+ - N wy ™ K A
. l M# o = B
LE A e 3
3 = o A
© m M — ‘OI o ,UI ,ul
- R RS-V 1]
o 1uru my o y ey -
M o o W oy ]
ol K G
‘ + M= G A ca
# BT T F ks
GIGY o on X T
W N K oF o W (i
X W H o
oo . oz o oy
BT » B o3 < A
EaREEs = i B
WoR um X0 1 _Eu ﬁ ‘mﬁ E_E Z.._ anﬂ
o 23 h X o & iy o ™
T EEETEEINE | TR N & - L )
=SS S ] TR .. Eg 8 oK T oA 0m™
AAIA ‘mﬂ‘olﬂldl Mﬁmi_ LS - G A i
WO o of WA o X W
A MoF A wow oo 4 AR
oW N CER -

e-Series

X)W 5 7k 71 A 3

11-93

EEEEE

R

.

#2110 otk A e o
A7 2EHA

HH 5.6



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS

16.1.6 A| %}

Tcp Jle m203 1

o2e

170 23

E

Al
ojnee Ms
ZiHi|o|o] =2

AZEC0lE

o

T
=
=]

E20| A2 0 52z 7|2 D2 Mg 28

07z zz20g =c;

Y EOIN 7lE ZROBE A M2

3 ozl xg

p)

1 Ofele] AE 75 SHE BYEIE0] QICHE 220] HH0] SOOI O[S E ~ YSLCH
0/ZH2 22 Hof DEOYA S AL2E 2 QB LICH

s 27|13t

v
2
r

v
e
n
k3

>

v

Jn

o
I

H?| HAH 2502 2828 27|35

282 25 2203 sAE

A3 <Di.Input> v | oz Hg LO v

1 Be20]3 A A2 2RE 058

0242 21 Hof ZE0fA{0F AFEE 2~ A LICE

AEER:!
DE S R

LAFRYRNRZZ YA 4L ADES, AW AN S

A3l

1. A 2E, AFA AL AF 2731718 31 =1 o H Al 3 714
gkl o il 7Y 2] ot =3 EE U2 o) Y o] A A A ek}
2HolzR gAYt o S50, o] FA=ddg HA
TFFO R A AT g st dth

2. s oS o2 A HAF T JHELs =T EH L
2o ZR2 a9 o] o B A S o o] af) E 7] A = ] & LAk
FOo 2 A3 A gt

3. AsA AU F 27|t 22 aH S A 7] o
AAA o] BEddofopgtt

R ERREEESDE ERRE TR E Y E

S AL A 820 4

e-Series

11-94 W7z 5.6



R
16.1 2yt UNIVERSAL ROBOTS

<unnameds*
default_1*

0 v A

Tce £ 1/O QIEE0|AS H0f5Hs WS HEELICH URCap7t QIE{HO|AS AOISHH AL2AL 3Ol S48 AZOIF 4 YaLith
ot2d
o 43 Hofst
RS -
OZ 4 - 54l QEH oA LAg 23 2
A2t
Smsems Oo==1ew £ 02 &% BCE wiEE S0 02t ZolgUd
Au0j0] 2 analog_in[2]
a = £ =3 ot
- analog_in[3] ==ns ° M
A32calole
, 12VERPILE 32, 24VE £ Mg JYstH HEE Y7t a4
@ =4 &~ Yo ostc

Hn - of
S

£ =41 QIEHo|AL o/ i gto] STIe] S410] THsEUTH

ViV
e
oX | X
|
4n
ne
ra
r
e

5T 115200 -
> mesa EEE e - ® f;fi 0 :

RIS St inking (NPI) - ‘

RX o2& 23} 15 C2g 251 |Sm\<mg (NPN) V‘

X 28 22 35

O 2 712 . NESTIRL

uo%ﬂﬂﬂéﬂﬂ
1/0 Ve o 0] =7 E & -5 AHE- S} AFE- 1A o] 2} URcap A of Zhel 4 2 &= gl .
F o] A E1/0 &2t

SN AgAEHE Bhof Fobd 2 Y H R T A

EEEREE L

2. 1/0 2lEj o] &~

1=5)
=

A

2 5= A0 of] ol A
5

=

A z
2%t} URCap Al El e Eolu 2 a9t A& v = a4 o o] @l 4] 22714 7 5
=l

;‘d— U

URCap ©] 712] 3 9} & Q= -o] ] &} £ 4] ] 3} =73 9 URCap £ &
10 91E) 3l o] 22 2 A o] sl o} G} = %] 4 URCap &4 &l 5o % 10
Q1B 3 o] 22 B4 o] &5 917l G

ol R

EEAAE A o] =
EFAAE 0] 2 (TC)ER R BT RIY Y 53 2o F2 8 E 3ol 54 & 7H5 5 et
ﬂﬂiﬂ#ﬁﬂ @ﬂﬂﬁ&1sq
EFAAE o] 2t s W, BEEohd R 98 e hg Bl

_"
O

1. AXY S FELLNY AN = 1/0 EFET
P

Z%ﬂﬂﬂﬂﬂ—%* ) 5}of TCI 4174 293 9.
_]

B4 5.6 11-95 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



UNIVERSAL ROBOTS

=R

T i Ay ey W M T o
B ORI R % o ool )
AT REoSgm oAb B b 4§ I
T i N T W = = H
T I - o Mo
I T SO ™ DN o
i CR ol B 5 % L R
{ mswM mM By | & | ILD
WX 4 R® O ORR P o e
. T L TR T i il o B :
Y JA- S T X Wr T W oo o) iy
s o L ©° T o T C3aL oy — il o
oR W o s ~— X OE 0
A ol o Ao N9 wr D WKW ) =
o ZE 0 _z_.E ‘nllw _&.E m_m ﬂl e e _ZT.: wl,O u/t % 1,Ur| z
T ¥ TR X x X Ty ! W_A A i) o
A I = N S A IS o BT g o
T D T Al B O P o T
N mE @A L Hw Mo iy ey oy
" alo " T B ﬁo B it K O A o T % o e
m< H® A2 T9F% FX N R ® oo
W M8 oMo yow T T o) ol i i
oy 5z o ® ol o o W E i 5 Hl o9
A T G = > 4 o H X
X X2 X K 70 K o oo o = T o <
wE TX Tty oL X owrk il W g F = P
W= ﬂ/om o Ea\ﬁo M_LM 9 ﬂ/IHOIZ ™ ,#ﬂo
X o4 X° R Jo - o B 0 hlﬂ s oy do W il M_] ol
To B AN R E xR g = K g
Tm HE Ho X X ® (B U ® P g
Tu Z2E ot gl B d |7 ooy W AN
- ZaE a X 5 X ,mﬂ B < ok < B L TN
TE o T TS 4 B W o ® W o
o dF oW o B o g of | =’ iy
o B X B . E . = __H_ T o= EE
ME FT oo wen T | F L@l ~ £ ZH
,ﬁ % E._o ~ Eo I]” = o - =0 O#E E..# lv_Al‘_ ,Im—u C_ H._A HM“ o =3 o m
° W gy B oap BT L T o - oo N MR ST
‘w EE —_ ;oL —_— ;o‘_ N _u;.a _UL o 1! el ot E% ﬂ 2 n_Al o JAQ ﬂ
al O = Oy L o o — 4r Byl = = s
pY <N ~ ~fJr wr o o R G w o X - %o
or PMRT e TR w6 SR Bl N A MR
o o oo o o BT Rl o ® W T
u Clay wxy uE o U T w4
0 <
= - ¥
o o dr
MF - ~

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

H 7 5.6

[1-96

e-Series



R

16.1 Lt UNIVERSAL ROBOTS
16.1.9 =
e 3 W W
9i2) 52 |
o2e
1o | SR ERVES |
CES
LES | $Z{|§ﬂi| |
Oj 122 Mzt
Zidjolof 22 i I
EC L) T h
£ 1/0
) ok 2O1E 9|
EVES 90.00° |
a
dee -90.00°
£=21 -90,00°
&82 90.00°
223 0.00°
<
=3
ATH
2 Ahg
EEEEEE DR L)
c I RolF2REEGSH I FAA R F I
C0 AN LRGeS}
=49

P.‘*’!\’

16.1.10

7 u}]o]oqzquqﬂ

ru

A o]0 34 A & T W= W 0]} &1 Q) &P BEUA BT, A o]0 F 1 UYL Ay
EEFRATN NI EE Aol A A P AE R S RN F B}

Al o] o] 4 2] 571

1.
2.
3.

R R RN

Arte A o] o] 34 &+t
A ojo] A Aot ] EFThEF ol A W o]o] 1 e uo]o] 2 S48 g
gh of shut o] | o] o] vHA o] Skl Tk
Au o] o] 32 &g st et 7] A
ZAwolojui /i ( 16.1.104) B F A/ ( 16.1.108) 4.

HH 5.6

11-97 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R

UNIVERSAL ROBOTS 16.1 2y
2] o] of v} 7} 1 52

2% AmdEUAEYd 8 11, UAGAEY 292 40kHz 2ol Fol ). el 5S4}

39 (FYHBR) 2R Aol o] SE LA BTk A o] o] o] A4 3}

MY SAE sl 3%, B EE B S UAFAASTAFIAW ) S ES A TS

Z9th o] =9syx € MODBUS 28 520

~
=
[0)}
D
=
i)
p—
2
>
>
>
2
-
2,
fft
e
to
N
N
X0,

R 0]o] A% 7w o] o S48 kel 7w o] of &4 371 918 221 5 LUk A A A 9]
=2 BB o) 74 ol ok eheh. 249l 5 S 7w o] o] whgrat 3 o) 5} A Wl X 8} et el 54 2
o) sheF A Aol o] A 2] 2 st 4 SR A BT FEASEE Y G v o] o] S0
E2 TS ool Mol 5 2 A Sheh. 2ol 5 go] ] o] of o] 1 g ukty 91 7 5
uho) ek B2 AL fho
R g = 7 ] o] o] 7 m ] o] 5 ] 9l = 7HAY A B € 4 B A whe,

1. dA o SAFZAMFTHHESA e JdFgE g2 o]0 7hbdd 3] g <)

S 74 sl E ol op g
2. 7o) o] 8 A& 52 57] §1 3 B A4l o T 5 7] o] o] 2 F 5] 11 ol k2 A @l e
16.1.11 ~=Z==glo]H AR
razceolndg ey g rarsaolEENYSUEH SR AEIES 2R S
AR ALATEY. ZRAEZAAUA/ QB o] 287 F o 2AR g o]u o9
ERE LT

<unnamed>
default_1*

AzzERl

~37celols 4y

a
orzd TCP HO|AIE AL23t0f AA20] A 2C20|H|/6|5e| BI st Yo TCPE 3L [ |
— Tk 22zol 12e AEatol Fat Wake TolstT HHELC
=l
= '
Azt L
oI s z
ZH0jo] &3 110 X% o4 Ex
A3Rcaol OlE{H0|A 50| D203 M ] LES
= [ v e v e -] ] -
=
£1/0 e me g Mel o T2 d Al
> o ‘ﬁq v ‘ ‘Adgﬂ - ‘ 1.0 s
> =2
28lgz D203 45 3
> ZeHA
e S -
neg de 4

sezod )

R R
1. st M 4X grech
2. Auro| A 2AF ko] HEMEY S ALLANS] TCP S5 8] 227 Seho] B g TCP EWE
o

e-Series 11-98 B4 5.6



16.1 Lt UNIVERSAL ROBOTS

5L B0 SR ol M) 0 &7 Hef BNl 2 S Ao
=)

i O
)
2
>,
it
<
O
O
ru o
ruﬁ
a
o ol
ot
ke
o,
D

A3 2Y0E e g e E s S ez adde (15.6.8 F2) &
3

Py
=Y
o
-
-

e

© 2AFEEolH o EolHES YA Fel= ¢

M A S Bt R AR S R R o S R R e o = i i
B TCP o X, Y U Z FEEA 23Sl Lo EXEE 5] o}

if’-—rEE‘rollﬂ—iiil%U—E ( 15.6.8 Fx) =4 TCP o Fo] Z W FSAHE- st

AtE et 7EaL A 2l E A 2h e

F_A..

Thar 3ol = vhA AR 3 (3] 3 ¥ E [rad] &717) o vhefsl ot

W7 5.6

11-99

e-Series

EEdE E A

A 24 ©2009-2019 FUH A= 5 A/S.



R

=
h

2k © 2009-2019 FUHAE 22 A/S. &

I

. UNIVERSAL ROBOTS

16.1 4wt

2REZTAA SO Y o
ol W 8l 2R ol
8%

A} A

* RX: 1.5708 rad
« RY: 0.0000 rad
* RZ: 0.0000 rad

ZREZAA G Y o
gol 8 g 2ol
8%

A} A

* RX:-1.5708 rad
+ RY: 0.0000 rad
* RZ: 0.0000 rad

ZFA)

B - RX: 0.0000 rad
+ RY: 1.5708 rad
+ RZ:0.0000 rad
ZEEZFAA Y F X T LA
ol @222 = 2ol
B . f + RX: 0.0000 rad
. - RY:-1.5708 rad
+ RZ:0.0000 rad
ZREEAA G 2% A
ol g = 2ol A
s L i‘—l + RX: 0.0000 rad
J + RY: 0.0000 rad
l + RZ:0.0000 rad
ZEEZUR Y Z W Z}A|
ol % & g2 2 7 = 2ol
B3 - - RX: 3.1416 rad
Li'_l
' + RY: 0.0000 rad
J - RZ: 0.0000 rad
EEEE R E
1. ST QU o] 2= F Thewl T 8 AN 510l 41 5 8 Aol njel EA B & 2 WA BTy
e-Series [I-100 B2 5.6



R
16.2 gk UNIVERSAL ROBOTS

s U 2 R=go | EARTENtHEEELL, agAGoHo | 2 HAHA S
3. FHIMRR | 2ARE o HEAdF =T ST DT
© AlFE e Rk e E St YA E o) LF = E A Y S A A
del: g 2= A el s e st 2a = eho]H o A g
gGeEzdTAEgEs U
AYA A 2aFEgdoZ2 IR UG AT G S| A D7

<unnamed>*
default

sHenY R LR AE/ FORAEREEZ (A DAA) oo Bz o HEA o
E3ol}.
2REzades g REooFolwrtuo| Ao S Y EA S FoRMEATHERS
ARG, Bl ol 2, ThE 7] A, 2l &, Avlolof, Bal =, 1] A 2w, B AL E R LT 9 o]
EA e A Thol e FE A A 5T R ER X o AL AA o B E A o FAEA B} 75
CDEESSLENEE BEFEREE BEIcE

c Mol AER e 2o 2E A QAN AANAS (2 16.1 FF)

C BS54 WA TCP FA AN AN (29 16.2 %)

B4 5.6 11101 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



16.3 5%

UNIVERSAL ROBOTS

R

W AF B R X o o & W o T
b o oy Mo T . 5 do e T oE T op B
do Rw o 00X B ST Mo YT K o
Calny ~N®E T g G L L E)
N o TP T P M - BT o 4 o M o
e H ok RO E 3 wH @ 9w TN o o
B do T YR x W S F W RSN &
® o I S Moy op =T T+ il
0 = T wmw X F Mo ope e o A il
gﬁ =8 O S N (z%%%@%; o
il oo o oo WX a .- dy K " W oy Mo ol ST v
o o o 2w oy 2 T Mo 4 o o+ D = Ak )
_Plu %q Wﬂﬂriﬂ mEauB q.m.%ﬂm«.ﬂﬁlﬂ oy o J-
PO WEmo R oo e R B T op
b = N W o d = 4 ~ N g9 L I i N o X u)
& W SRmy® =X T G M BTG M =
© o) P s LI T AW e M T R Bo
© i) TART X BN o M M B o © oo N T T o)
3 < o o our M o B BV B ) By m
2 W oy Ko BT w9 oy T M ooy g g U SIS ~
Nl oK ﬂﬂﬂ.ﬁﬂtﬂﬁﬂ Nrmm__ ﬁoﬂ,m_n:ﬂof\w_vﬂ/. el T
A e N S g K BUE P g o
2% yTd®PE ufs | TEmagergs T A
o o moﬁmww HrE el ety e MU M
i ) = ox ™ = 0 0
S 5 Byoeal o2 zarﬂ).e.%%%% Mo T
= TwERZ ®a o Wt R oW g T cl
T wmezTz zfe | AbzmueTEa b | T
T RO WAL T oy E K T =0T H T oy o oln
o T d._o%aﬁ_om.%mgmo Wl hg®p =g W W i
o s KoY T x Bme L&y EOE | o
¢ oz RSP E DN I O RO G P
> ol TELE ST TR T a0 WyT g B T P %
= o Bl W wy R g RRETDT R o o X X%
Lol wEod yXamg ) jdTHTERKTIO T T | W
5 Uac TeHToWNdw |z ST RbEeN L, T T | T
S 92 E RXTOTgSHNT | XBoTe Ly UM 2w
= mmﬂﬂ N oy o &m0 of U ®e J@_P(dﬂux%ﬂ. KO K im_a
I=) KU Bowr oo W o oy oo KO o & o = OE oo wp oy o Mowr L
i Ty PEBER,THEE (W wwZErETToMBERY - - | N K
< H ok ) e el B o A r =2 AET TR OB W T o™
- el
N oK
2 i

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

EDELS

2 o} 24l 2

== TCP 2] 9|
11102

-
X

A

ol E

e-Series

16.3.2



R
16.3 &4 UNIVERSAL ROBOTS

£ ]

[[omzos |[ ozaswy |

Figure 16.3: 2}21 &7 2] 4 <]

29 16301 A ZAEC 4 EA ZAE o] o] o] E L AALA A y-Fol Bt 2le] 457
NEEETEIVEPE P NEEEEREEE PEEETVCEEE HE

B4 5.6 11-103 e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



=4

16.3

UNIVERSAL ROBOTS

R

P ES

7|2 o5

oy
T B
A
gl
T
g o
o w
i o
CGS
T T
XX
W
TN R
N~ ny
o’ o
Gy Gy
B B

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

w

%

1. Origo

ol

g2l
_o/]

ERERE T

bl =

5|

2. 2H &olF

ol

%o

Sk O
By

o2l el y-5

bl 3

S|

3. 2YgoE

2 of ] B ol o},

= y-

eobe) 1y Bzl x-

tolgolHnz z-=

3|

HeAbg

HH 5.6

104

Series

e



R

16.3 &4 UNIVERSAL ROBOTS
Zkan:
ZHAHA ST F o 2o H x-S ot Fo 2 ZHASth
A E] A et
FHJ S AEYAHAG S E/|EFHISTFAH Y. 219G SMN 2L EUJASHA =
A S AS- gk

o
271Fo 2t g EEY2ATTh 1Y 16,499 A o] =9 o] £9l
o

282 zz2a9
MoveJ
S1 " .
MovelL # 53 : P1 var 5 ¢
wpl
wp2
wp3

wp4

[kl

Figure 16.4: 5 F o 2 S5 JUl ol EF =5 Ad st dal A A7l o gl o] ZJAEE 71 7 g
2%

off 2] Al o] /d el A = 1‘:’°H A 7Eept Tk e B Z A A ol th Bh o] 2 & 1 7Y —%E‘r*l/\}%é‘HOF

AR A H Ol ENAEEA PT o2 28, F
Eﬂ‘” 71& oiw"“é% Movel % & o] gl & 18 o8l o] Z o] A A 9] X }%{—}gi]—g—@/ds}lg
Ao 22 tRRSAAH TS AT

i)
_|L
N,
jz
2
i
>¥E
E
i
o
_>L
oZi
i
_VE
O
i
2
[
l
oo
)
9
s
_0|L
rr
o
P
o
ol
o
il

Figure 16.5: 2| 1 57 of] 2 o 2 21 91| o] =1 E | 7§ 7} 91 = Movel ™ %

T} o]o oA L o yugro 7
SRRl 2 o] O]bpose_add() Y= = pose_trans()
2AYEEA S| EeAMFEXR A=A C B2 FH I LZA STt e 22 a9 &

A4 5.6 [I-105 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



UNIVERSAL ROBOTS 16.4 T =1 =

o
SMre

A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

Z2E g2y

MovelJ
wpl
y = 0.01
o = pl0,y,0,0,0,0] &
P1_var = pose_trans(P1_var, o) b )
Movel # =4 : Pl _var M
wpl
wp2
wp3
wp4

o
2
ofo
i)

Figure 16.6: Z & A& o 2= Al

Z2E 2%y

MovelJ
S1
if (digital_input[0]) then
P1_var = P1 - Lo
else " e
P1_var = P2
Movel # 5% : P1_var ,/J\\‘*
wpl “
wp2
wp3
wp4
Figure 16.7: stZ A S AT ESH S 2 H S

A=A sttt Movel "8 & P1_var ot g7 =57 o]+
PN
2

APz e =AM L
S otel elof ol 4 o] & 2 4215} (18 16.7 ).

= o=z
S0 PT 3} P2 Afol ol A 2kd

16.4 J=w =
E) 2o N B S EANLEAA NN EH NG S FHUEN ALZEZ T &S]
719 4 A &4 2) S MODBUS, Ethernet/IP 2 PROFINET.

e-Series 11-106 B4 5.6



R
16.4 J= v 2 UNIVERSAL ROBOTS

16.4.1 MODBUS Zt}o| A E 10 A A

<unnamed>*
default

EEUS el 1000 Desss g

olEsyIp
PROFINET o4l

® [iass 22 - 18| MODBUS_1 [ 9
4 [Hz] MODBUS zelols 72| 255

,_

! A

¥

2 o5 2

ha

29 ARF[ms]: ----, AZFAHSE 0, 23 AIf: 0, Avg. resp. fi ----

® [Hzem -~ 260, MODBUS_2
FT3: [Hz] MODBUS s2fole 74| 258
29 AIZFIms]: ----, AIZFASE 0, 2% AIl: 0, Avg. resp. fi ---—-

SFGHEA (164.13%) /P2 E G S0l who] §71551h ol e g shat ey en
WA AN R E W 2T et AEAFAZ SRS/ AT ol REERBER 242D S
29t} g A B eu ol g S ARE L BFUL, LHNEZ AT B 0 2oof 2
Folth dA A EteARERg B Sl AN SN EE 8 H FARTGR LTk DA
SFAFEAEEANN D LR (1641822). AANSF A5/ T4 5025
50l 4 4 8 ) =gk o] A v §Hel 7 5, A1 5 A B o] i ek ] 0 2l g

ol E&E A sl F MODBUS 4ol Al 5237} 5k}

A1 5 AFA|

o ¥ £ &3 2] ] 8] 3 MODBUS 1 ol 4| MODBUS 41 & &4 A g},

fl

B4 5.6 11-107 e-Series

2 1A

=
B

2k © 2009-2019 FUH A =22 A/S



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS 16.4 T =1 =

a
N,
i
jincs
I
A
i

<

[®)

lw)

o

C

w

o X
(1N

o

e
L)

g

o o,
X

A
o

o X
il
>,

o
LT
i)
uly
Lo
)

s
i)

—

E

i
Y
o
;% O]
v}
)
o
ol
K
[
N O
x
o
o
o
il
K
e
%
N

A

Doy mo g il
s
JH
k)
N
[
o
jins
)
rlo

[
o L
X
o
E
jincs
)
o)
R
[>
a
o,
N
Ll
>
Rl
oo
=
kY

g 2] 2~

N
o
e

N

N
)
N
b

< a
o
v
flo
>
=
lu
ol
o
o
fru
>

Al
o
2
)
N
oXl
]
-+
32
v
=
A
[>
a
)
tlo

N
oxl
ol

>

>

oo
o rlr ro 2

)
oX

g
o rfr o

ol
-

podt
ol lo o
=y
0
o

210 o
»T,

=:97 MODBUS A W] 9| 2 8 H A §tt}. 8H7| ) =8 slolhe F 280 g ek &
AT 207 MODBUS #1914 2AHe 74 of o E 3},

519 7) B =B A4S 5ol ALg A /M B0l o] LR A BE AU ool B LN EEZE 1Y o) HALS
Yl g3}

BE
o] 7)o 4 5ol B A gro] EA Hek B A 2 A B A, ol HEG A SR EA R FHA
545, YA TGS NESAE o] A Y FEAk VPR 2 A 2E F 2 9 G S f
N2 ARG LR EYEH FENEA FF A kBT

RETERE

E1 ILLEGAL FUNCTION (0x01) F 2] 2t e st == (s g o B) o 43 &5 =24
oJobut}.

E2 ILLEGAL DATA ADDRESS (0x02) 7 2] of] A -2 8} F F = 7} 4 1

=g olotyr R, o E gl 5 F 4 7H 2 MODBUS A ¥ o

E3 ILLEGAL DATA VALUE (0x03) F gt ol BB = o Jeghe A (=g o] H) 9
caolot B R, A S 7ho] 944 MODBUS A W of| A 2] g g = 4x o] A - & g
t}.

E4 SLAVE DEVICE FAILURE (0x04) ¥ (&8 ol B) 7ted d A ST cdle s BT
drgle e /F7hEA YT

E5 ACKNOWLEDGE (0x05) €1 2 MODBUS &3 ol 4 8tz = 12l ¥ v & 2} 3H 7 & 5= 31 A A8 3
t}.

E —~
oo
ol
o
=
XN o
e

m
Y oo
o 4

e-Series [I-108 #4456



16.4 2 =1~ UNIVERSAL ROBOTS

E6 SLAVE DEVICE BUSY (0x06) €1z MODBUS 1 o A %332 2 72} o v & 3} 3 7] S 52817 A}
&3], e (R o) B) 71 Fuhg 54 2

FulolEFa4 ol meil s dulolEF g Ent 7 e At S Ak A S 3hS 2
71te] 71915k ¢1 91 4 MODBUS 25 4= 2 g S udttEel otk F55710 024
A E M, = =1 2 2 A o] modbus_get_signal_status, modbus_set_output_register 2 mod-
bus_set_output_signal 2~=1H E 7] 5 S A}-&3}o] & A7) A © T}

5 ANz Pt PGl A S S BEFLEXNG TS

THE g 8kof Wk A] 0255 W) 911 ofl o] ok 30, 7] -2 255 o} o]

MODBUS 7171 ] d M EZ st Sdlo| EF A EntEw 7| 54 S &9l

)y
&,
o
T
N
By
o
)
[
[t

)

&i
1‘10 lE
| lﬂ

=)
o

TN
Wt L
Mo &

[o

o

0,

M oo lo

oL o

o B

0ople 8L
o

¢

CcpP

2
i)

olH A = ATt A A A A 3l

(@}
U
2
i
0%
£

2
2
021, i
Ut ]
-
_|

2

oo
ol ooy
>
B
E}
7]
td
[t
Iz
[>
ko
ol
o)
oo
f
+
o
o
lo
>
N
o
po)
rlo
oft
s
o
it
oX,
12
)
o,
o
=2
rEI
s
jn)
o
m
)

+

o) -?r)-

u
[
Iz
[
&
w
to
Hu
to
Hu
il
F
i)
Q‘L
rr
B
R )
i)
»Y
&
)
L
b
)
i)
o
-
=
o,
!
_|
o
o
)

>
~
X
=
oo
Mool
ftlo
e
B
52
rlo
td
[t
R
>

td
i
A
Ho
fn}

p
o
o
a1
3%)
a
N
R
X
>,
o}
v
o
2
o
o
fru
ui
>
I
N
1)
)
auj

16.4.2 EtherNet/IP

EtherNet/IPo] A] 2 3 ¢] EtherNet/IP 4 4 S A} &3t A UAT LA LS5tk A& Aelsty
EtherNet/IP 27| A Aol E A XN S ZZ2 TP HIY TS FH I A8l Tl v} 3524
§lS: Z2g 2= EtherNet/IP A4 A S FA S22 03 S 42 0 2 A 428 st}

LA FA: ZYAIFZ=HAZZ Y S IAFTA ST = o] T eE ¢ X o A A A 2

B4 5.6 11-109 e-Series

EEU R

A 24 ©2009-2019 FUH A= 5 A/S.



A B A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

e-Series

[I-110

H 7 5.6



olFtHAMEREEC /I ATEEREE
EEaI=

rO
m
Gl
=
17
)
|o
fu
o
of
2
fu
"
nO
i
N
)
o
offt
W
B

=3 24 TCP
[ - [Tcp x| -143.85/mm Rx|[  0.002|rad

v | -478.25|mm Rv| -3.163rad

z| -190.16/mm Rz| -0.043)rad

£ CIMES -91.51 °

&0 -102.97 °
dge -119.43 °

L
=] 281 -49.20
x

=52 91.21

=53 -1.58 °

P rd Anz J7 meiceio ‘ - !

17.1

« H3sla(9]) 2R A g e g g HEE So]Fdln)
« A (ol) SZ2AFEHRERE A S BA F g 2 upitth EAE E2 E (TCP)
EAAEAERN RRELIENIJIESF 2 RYLIEAE|Th TCP =2t
AMgo 7wl

17.2 =%

ulokol] 2 B TCP 2] & A 9] %] 7oA
AAFZAZLH (13.2.5 F
i 2Ro|Ze oAy seT

RN LU TR 07

(e

EEEYAZY A 77to] AL, ZEEAAH 7FEAFA A
), thEF2 Q1 A A A -2 3D 2 & dlo] Ko=)
SHA A A T E A 7FA A o}

W

AFAAL =@ &M 0 2A 4B, 4L HFBENENAFH AL EDAT o] =2
TCP 92X 4 B+ Zed el EdAZdd LR smo 2 Ay
Zd o SA gt e A2t d E Y e, ol AR REAT (13.2.2 F=x) o] &g}
otk EAAAAA AL 2R F | A AA E e =W E oA A F T A E
BB () o8 &5 =G b

3 TCP 714 & A o & o] 4 91 <] $3- 2w 3D E A 7hAkek 21 o). TCP 7174 A & 91 w8t 7 LA o] 9]
A =27 7kol o JThH, A FEA] 7Pl O 2 W gk

HH 5.6

-111 e-Series

A B A

=
h

A 24 ©2009-2019 fFUHAHAZ R A/S. &



17.3 E917

UNIVERSAL ROBOTS

%] TCP

3}
=

o] A H T}

=
=

2RI, G4 TCP o A A G4 A EAE £2AE (TCP) 9 o]

Ho

S, o 7 el A 2

X 2ol E &4ttt (16.1.9

o] % 57 of ] A 2
ZEASEHuEAM Y (16.1.9 Fx).

Nd

Fis

ol

]

2el

=

=9 A

17.3

—

A
B

23]

t} ( 16.1.1

T

A

715k

7] s o A A 2

NA
B

N]
23

17.3.1

1% TCP o] o

3|

2

ral

0%

¢+
oV

uze]

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

-112

e-Series



R

17.3 =91 UNIVERSAL ROBOTS

RET-Rrd 2R sorremeds [

E X -143.85/mm [+ |[—]

Y -478.28/mm |+ ]| —|

z -190.16/mm [ +][ -]

y 212t e (rad] -

e RX 0.002rad [ +][ -]

RY -3.163rad [ +][—]

I—p. < RZ 0.043/rad | +]|[—]
J ZolE 9j2)

solr|  o151e  [+][—]

= E &rf 102,970 [+][=]

L wme|  .119.43 +] -]

221[  -a9200°  [+][—]

0 @ 222 91.21 +][—=]

= i 223 1580 [+ -]

Do ACAAZLFAN SRR TFAEHAN AP AGOZA I H =R RGBT ES
AgRZ B0l 2L E YA HU/FLHANEG LG 2 TN R EE U

Al el 71 7kol 9 A, 2 3E 2] 244 7HE
7‘ﬂ -]]6‘]— S 3D i‘ud o}-(ﬂﬁ_(ﬂ_r_]:]_ O}X-] e
z\;d}\-] ‘:_-JJ_EEE]—E]- O]LE-E‘TCP

1:1
(g
O
19
=2
il
e
_|
o
o)
" 1o
)
oﬁ
rf'
=
o
do
ﬁ'l
N
N
(o}
-0,
"
fr
m
o &
ooy X
mlm

X}Aﬂ?ﬂﬁlﬂlﬂlﬂigL (13.2.5 #Fx), =4
Rl = A g 2 A © B A 7hs) s, 2F2- 5143 g
AAEANATFI=ZTHAgASHENNTE E Ao glm A o 7 F Al v 57, E8
AgEH S 7%&?]”&%‘*&&7}2}%3].0]%@ 2= A g (13.2.2 FX) O]ﬂ*“ﬁ}HJ—O]
ot SAAMAAA A E YL 2 EZ A A AA E Ve = B o A A F vk Ao R
EAHA (FE) ol 3 &5 =9 o SebATh U 2 5 TCP 714 gk 4] of o o] 24 A A] & & wf 3D ¥
Al 7hAFe R T} )23 TCP 73 Al & 91 ket A v A o] 91 eb A = 2 77k o] o LT, Al $F3EA] 7k
7+ o 2 gt}

1

AelstE4 o] TCP A I gl IA AT XY, ZHE =59 XS24 stth. RX, RY,RZ 23
TCP AA &R ste}. X Eod e TCP At et 22 7] ( 16.1.1%3).

T

RX, RY, RZ 4} 4 9] | = & T} ool i 2 A4 3 8 41 &

22

& &9l T}
« 3] A9 E [rad] A= 3 HEH 2 Fol Xtk Fod o] =gt be 23| A sh=7te] AL, ¥l E
AHA| 7V S 0] 8] M & 7| =S A Al gkt o] R o] 7] E-ghol o
» 3] [°] AA 7F S W E Z o) R 4L, of 7] A Wl E] Z o] 7} 3] 1 &7} o] T

* RPY [rad] &, 9] %], 8 (RPY) Zt =2 A &)t 9] EALE- ot RPY-gldald (X, Y, 2" 3]
) o153
RTP?J(’Y?B? Oé) = RZ(a) . Ry(ﬂ) ' RX(’Y)

* RPY [°] £, ¥ %], & (RPY) I = 2 A =+ $] S A3}

e ARERA T UL ERFALEHg+ L - ES TN SH LAY
S7rEEdTh Eed e EA oGS S I EEd AT T

1-113 e-Series

S REAYRF.

2k © 2009-2019 FFUHAE 22 A/



UNIVERSAL ROBOTS

WG K W T
Moo W o =
5 g e
258 250
Mu_ll_m ”Tﬂ,.ro oF
w e < & No9 UM% T T HH
- Mo 2 oA Mo W ® T
o = Mo N X o K Y] NG WX T R K
m <o WpE T ®mE T of *&
w R o w o' 7 = A SR O RE TR
Mo o = W o 2n wo - e
) Mo Z o © of o S S L
® 5 oW W s Kbz NF oo g B oA
= 5 o TR Moo oF o b Bz oo T T
i B i & fere Ju WP ELE
P of = ﬂ__, p o) =% 5 05 WX
g — _ = A T N M
= W G WO E,ﬁ ST % 2 o
4 T o BT L B MO
e ez Tr = edw FL Frdizg
O#E ! - N? U ‘ﬂAII ﬂ ‘OI ﬂA-O ‘_Ll ﬂrE o ‘ME Ef
£g| ¥Rr | %2 | =% 3 Ge% xF Gnm s
= a‘_ o ,ZI oF o ~a _5:_ Eﬁ N £3 ‘Xl_l E._ QMO —_ w_m o o u_.E
B & W & i o % = < T = T
Te| ®ua b o 0TS Fa FTRYLE
—_ . ) \_:.: e} Ll_‘_
Cw b | omad oy 5 o TR B oo o Mg 2w
. . - J|1_JA H\Ll ~ Lf
oo o u]ﬂ e e m,_ g % © oz o AN oy T iy
ooy = X B T = wH = 0 = W oH o m oo o am T
Ma m#t%/_o ﬂﬂﬁrﬂm ) ‘wam_ < o (on_mm_% K o T ﬂﬂmqqq
5 ® @ T o T ™ ~ o N R T WA R R (IR
A o R wMew e bl U TR
R op T o o < = R T pERRM ETE TE DR
ToW i i N do N i o No T oo @ o oA R B oF B OH| do 3
L_.E + _— _/ﬁo L.U — .xLAl‘Aluﬂ l_ﬁm 1 . . . .
iy ﬂnii‘z X W ) 0| I o\ ™ <
%MM% w AR 2 X oz N5 A
X w ™ oF w T B0
Y CE oo woo| ok B %m
W oof op oo o} E# D s e
G o5 ™ ) s mﬂ+ﬁ@ 2
M % E B R E of oo T T
<. . Wo o K B <] N o0 @ o i -
gy © R Mo | W MOT R R
E " <
o 4 ~N
o G -

SHEFE=2E S/VEE RN 6102-600C @ B4z b«

HH 5.6

-114

Fo}.

°
pal

of of

e-Series



18.1

== S-Guard Reset 4 mimp 0 4 o004
> o=
S-Guard Reset 5 10ds 1 5 Prog-Running ds
2 6 2(J s Start-Prog 6 2[J s
3 7 3007 Stop-Prog 7 3037
analog_in[0] o0y Mot v 0 1 o(J[J1
ov 1lov
k|
analog_in[1] 0.00V et w -
ov 1ov
I it[0 5 analog_in[2] coov Aot
analog_out[0] . 2y - ov Tov
4.00 mA
analog_in[3] 0.00v 2ok
analog_out[1 A v -
ELE] . a [ 1ov

4.00 mA

ot Hlol N =AM R EAE B 20 4 5415 B /0 A E SR U E g G54
o oolgereadddFAR$E XTIl /0 S AA G SEA B 2B DA R
JArbAgEE, TR e ET TEIYClYFHLESYNEE IS ELEGT FH L
10Hz 2 2re vl o] E o B 2, ul $mh 241 5 =2 vk 270 4] 5 4 e &R o

A3 ol 2] 2 1/0 =A% 9] bl 1/0 T T o) A 58k 4 2918143 G AT (13.2.10
22). AP BA L7 BEEALG A o o] HT A ol ek 7] 35 0] B2 270 Hek. QA 2 9814
Jaas Tl B g enAt A s on, LED %o 2 B A Hrk

252 1 7) 4 AL G 5.470] 7] &5 o] 3l o)

Ag E £ A9l wAgS 74 89 eh URCap 24 8 5

2N AR EZ D S Ao 5
¥4 g ol o g2l 4] 227441 A .

olgE 2w AAdA olEE21/0 =AF [420mA] =AY [0-10V] EH Fs =A<

N POEERES CEERE D A S e L)
LEEEREDE Rt E R PR

HH 5.6

1-115 e-Series

=dE B

A 24 ©2009-2019 fFUHAHAZ R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

IR

UNIVERSAL ROBOTS

18.2 MODBUS

Tool Analog Input

Baud Rate
Parity

Stop Bits

RX Idle Chars

TX Idle Chars

2o

r,,
e

_IFZI_
=8

+ tool_out[0] (Power)
+ tool_out[1] (GND)

EE s ole b

SR T )
(o Kl

E

dstEdE

115200
None
One
1.50
3.50

UAYE Yool g et iel g

Tool Digital Output

Power

Current

GND

DOo0 mA

18.2 MODBUS

o}gf 2~ 3 ¥ Ak MODBUS &&}o| A
) EFTh-eH T EAMS- 3 A 543 2 MODBUS %] 715 o] 421 74 ¢
A%, 7, ole2 AT E AV ESEL 2 E 05 EA

ST (16.1.4 Fx)

22zl Fd=a
ol @Al g S ES

E1/0 257 A 7pg o) 4 A4 =) S uEhd .

IAYLEEHA TS

s} vl 4
A2 1/0 YA E

e-Series

[I-116

HH 5.6



18.2 MODBUS

R

UNIVERSAL ROBOTS

2

v | Zeua oy

BEHA D) 10.0.0.2

IS ] MODBUS_4 [260]
REHA Dl 127.0.0.1

%] 0 MODBUS_1[0]

BCHA C9: 10.0.0.2
%] 0/ MODBUS_3 [18)
BEHA C9l: 127.0.0.1

MODBUS_2 [16]
MODBUS_5 [17]
MODBUS_6 [18]
MODBUS_7 [19]

MODBUS_8 [20]

G666 6GGOGG

MODBUS_9 [21]

W7 5.6

-117

e-Series

A B A

=
e

A 24 ©2009-2019 FUH A= 5 A/S.



A B A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

18.2 MODBUS

e-Series

-118

H 7 5.6



HEER 2% 24.0 °C o 8{0jA 0.0V "

e

re
2

ZHe 480V [OF el =0l — 0.0V 0 . 3
g 2RI ow @ aue =l e 0.0V

w2 00A mes1 2ol [ 00V 2@l
[lofi3 0A @eg2 el — 0.0V

£33 0omA OF-X] =l —rc 0.0V DR (]

B 2019-11-13 03:42:15 = |I| |§| [}
‘~

‘ 2019-11-13 03:42:09.328 PolyScope COAD

SR 20014 OMES Hetstel of e YuE B

19.2

g2
Agezaygdid=sstgneg 2ot FHAG e A=A S UEd o
G| A A A A S E A ST w1 A 2 2ol A A A S EA G w4 A ez o o) g8t
HESAHIAZHED LS TFUT e ad 2B HIHA AN EEHEH E3=Fq L
FEIANTL AHZOA RN EFSAHUESHBEAZI LA HY oW, ol s 2R
SAY sl H =tk

19.3

QERIA AR

A A B B A = o] 29 ofe] o] 21

N
2
-
o
v
=
>
ofo
e
&
%0
o

]

R R R PP R R RN RN N )
A4,

N
—-

2 ol f
N

N

3

HH 5.6

1-119 e-Series

=dE B

A 24 ©2009-2019 fFUHAHAZ R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

19.3 L FHIA A G

* URCap of| A1 A 2] =] A] ¢&-2¢] 9

© Sl

WEAE I =AM AZ2 O, 7| 520, dA 54y

e-Series

[1-120

HH 5.6



ZrgdudxAAds T2 oAU SYA, 2w LA 59 =) R ofo] 2 Al ...
... D AF... FUAZE IR T2 IR ERLANFISE Mdﬂ-mJEJﬂw
cAAE AAAVEES YA A 2t A At 2Rt A A 9L &7 9l v A
FEZRae AT o R R A SR ESAALE TG

20.1

%7]---
ZEaYREASEESFUT

HE

B2

25 0 Azt

0 00 03 55

O 2lo|x2IE B4

Z2aag7)

1. Zeadud Ao Q7). STz g8 S5t
2. 22 a2 e EZ2 Y S Y g S ET
3. IR RN Y32 o] Fo] BA H =X 3ot
227

1. ZEadgAAA 2 M G7.. EFERL A S49 d.
2. 2R AR E3H 7 ELXEA Y 8L
A

3. QTN A A S ThA A 24

A4 5.6 -121 e-Series

A 2 F.

=
—

24 ©2009-2019 FUH A2 R A/S. &



R

=
—

2k © 2009-2019 FUHAE 22 A/S. &

R
UNIVERSAL ROBOTS 20.2 4l +t...

4 AAzzaRAASa N84 LAY D)
5. 5ol 7 = ol A 9 8l =4 K] o] B o] EA ¥ 2] el )

20.2 l9f...

SERELET PREERIELEXNC

ABCDE*
default

B

0 00 03 55
O YoIZE2IE BA|

NERTEY )

4. teo]

oz IaPAgs o Rd ) FS ARG FLALEFET

BEAMNZ 22 Y o] Fo] A H =R &l gt

o
£
117

=

et
ko
il
"
lo
29
(o,
mlo
—ioi'

ol AL 517] 9191 41 X & 4 g 8l o gtk

II‘U

g XA 2ol A Al f... EF 2L X S g
=

N o o bk~ 0w DN
[H
&
o
HE
(A
Ar‘
s}
Ac)
2
2
>
2
1>i
i
v
i
o
(]
lo
u
>
2
o
filo
2
)
e
v

e-Series 1-122 B4 5.6



20.3 A #...

R
UNIVERSAL ROBOTS

20.3 A H...

RE 2

may P

P

B2

[ 9I0IZQIE EA|

1 i
L .
[

| [ EESCENECEEE PN

A

P oaoiges wa Az

& x#BW &

f
ABCDE.urp

StartABCDE.urp

otols:

StartABCDE.urp

ZE:

gUsyzs 222 0

HH 5.6 [-123

e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



o &

—_

20.4 v}2

UNIVERSAL ROBOTS

R EC

s

EEEEEEICE P

R
R

AN AZAZ =

R
R

ol FRE

ol FRE

o},

)

A1 ER
2.

al

]

=

o
=

i

]

gto

0.5 %%

R
-

Selol g & EH Mt T e

ol

o
oy

(==
ol

w

ox

A

o
ﬂmo

oj
o

AEE S

B4

SRR

F 21w Aol a “old9” =7}

KB
T

, o 7141 “.old0”

o)
T
oy
el
it

p

0

Wl

USB of ¥} f st =

2917

EEEREEE

9] Ru|t]o] 7} USB £ E o A2 & o

!

S W Al e

<l

=A

s AL

o

TRESE S/VEZKIHNE 6L02-600C @ iz Ix

HH 5.6

-124

e-Series



SEEEEE SRR ERE

1.

A\

21.2

o

A1 A v

1.

2vo)g)

A

3. W oz EolH R B ET

Z]
&

CHRRESE SV A=K MY 6L0C-600C @ {7 I

a4

21.3
9

N
=K

—_—

1

A2 HAAINR

o

o

!

g9

AW FEFELES

3N
=1

3l o o A
2. Y& A}o]l = o A7) @

1.

Abol = ol A Al 228l & 32 2 T v REARE- S QL T

IR

21.3.1

~

&l T of| A 3 W A ] 37

g

1.

2.

gopa 7t e G g o] 2 8 (19.3 Fx) o EAHT}

e-Series

[-125

HH 5.6



21.4 ) =¥

UNIVERSAL ROBOTS

Eggeld w7171

R

A
oW
T
L
!

r

AU =713

o]

w7 ¥ 37 ol o]
L]

3. Sl ST

1)

kel
i=

S T ol A 3

1.

o]
e

21.3.2 1]

il
i

3L

™

o}o]

L
T

A8 3%ttt CB USB =

i

=

H 7] v

il

ksl
=4

s

3 ol A
2. Al 29 ol A W]

2~ E)

517]

1.

Al ="l o] A A AL & USB = 2o Hooj

21.4 A

21.4.1
RENEEE

&

TRESE S/VEZKIHNE 6L02-600C @ iz Ix

oj

H 7 5.6

[I-126

E

3T

tl = H 4

9

) 7 )
48

il

ksl
h=4

3 ol A 3
HduolE

1.

USB 2o EE

21.4.2
e-Series



21.4 N =¥ UNIVERSAL ROBOTS

AT EYHH o] EFH]
1. slE ol 3w A ool 2&+2 0 A S8 3t
. A" A Y o E

2
3. USB EAtYsla A S s fFrastd ol Exd S yg st
4

2143 JEH=

AHE 7 FAIZHAV E A H St A g st EQ A 2 dd 74 d 3l

- DHCP

g

* UMEHIAEFTA (R SUE] I AL A o H =4 5)

A E Ay ouil E9 24 S 774 et

EAl ol E 0]
* 1% DNS A ¥
* ] DNS A H

jakd

o 4 g e A s at

1. eI A FEF=2 2 AH S48 3o
2. A 2~¥l o] ] URCaps &4 &) 51},

3.+ HESFEIL urcap Y S

AA ) g0l o9l o

4. 31 URCap A 2| EA1 &5t W A A &S & o @A 721 URCaps 714 #] 5] o] A}

S =T M
5. % ¥ URCaps 4l 71 5} ¥ €4 URCaps °]| A 3l & URCaps £41 8] 5}3L - | ESF 2T}
= A E R E AR S H 8

gty 7122 #3244 URCaps Z = o A Af
URCaps & 418 3] 4] URCaps ol vl & 4] @ -2 5ol ke ol 2 ] URCaps g 1. =

W 5.6 -127

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



R

UNIVERSAL ROBOTS 2152 5%
21.45 HAAA

ZEA/S. REAZES.

29
=

2 27 © 2009-2019 11

Ei%ﬁé%ﬂ]*ﬁ%%ﬂﬂ% LAA 75 &AL
o

ALAR LB ol ASASUES | o] 5o Z o] F

ERR=R RSy

2rEZ2IdU A SYEYIY | HAAREC A A 2

o2 2RI

AlsAZ2aPd 25412 tAE | XAPENAZZ IAULAXNEZE
& o ZA o]g kil

Al EAAE B ol A A, tXE Y | Zel=golB

HozAH

Z2 AL G E Y o2 A o

E-J

MESaredAdygdesadatio s iyoaada. 420 54SAEe5UA
slaol Sl sl o)A ol A ARt 2R 2RI 2 (Fe 2T xA o]) SAFE] 0
Aol stsla, 9oz Y FA T2 aB LR EA LT HESA Y T
Fa: gL h A Ed Bl zedolddnEd e A v s o A A ATETt

27 0] A 7]

1. AN B A FEF2 3 g Sag s,

2. Al =" oA 97 A o] S E gt

3. g e dAA NS SA G s EA ST B 2a T =Y S5 A Ao B
A A ] EAE 75 B S E B RS A o] A A 2 E A Eoketh ol =2 A A ol ol M U H A
SERE LS b=

4. Z2adv ol dAA SN B 2Tz 2 WA FTE Fal 2 oY o yrol A o)
ARG AL, B LA SR g o] o w g o] Bl e X 2 1@ v S48 alo] 2 A A o]

= E gl g5l

e
K

c DAA T E R LTzl A 9 2] S A FeH B 2 5L H
EASEYUHE U

© ZEALF ol A AA o o) M 7 A A A of o] A A] 2 T

e-Series 11-128 B4 5.6



215 255 UNIVERSAL ROBOTS

2RFH]
1. s el Ar 7w EF=5L
2. 2RFEWS A E Y DA A

il

REERFEEA

)

cig= ¥
=8

il

o
fu

p
-

H 7 5.6

1-129

e-Series

REAZEF.

A 24 ©2009-2019 FUH A= 5 A/S.



A B A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

215 =25%

e-Series

[1-130

H 7 5.6



AAZMH ALY 0 252 @A T T EoLESAHET ol =Alo HA L E=HA
A

2R EAED oAb WA ) e 2 A o] Aol gtk o] B 5 A A
bl 5 A B2 2 TS AU E B4 20 0] B B ol A el A=A ol AL g whTh

214 34 B IS0 13850 T+ IEC 60204-1 S-3% 3o}

R
fu
>
fu
bt
flo
[l
fu
M
i)
)
fu
i
X
Iy
=2
i)
s
RO
)
o
rlo
fu
"
)
ol
e
N
3
>
2
A}

AAZ ] 2 ZRAFSH L SAE A G A AAFTHFAEEA H 2R K 0] G A 9
24X EE R YE et} A 34 B = IEC 60204-1 2223t}

Zhl a2 3 ZhElalel = A A 7 gl gt =g ol st F A =dE . el AL e =5 v
g o] 7] o AR E o7 B A B ol v gt} hElaLe] 3 o7 E A o &
T FIIIA T F L Rl Fglk=A ol th A4 78 B IS0 13849-1

o ox &
e ok
Nt
ol |

>

A Se5YA A ANES
AR5 H A 317] 9192 A% 2 ol 2 2o] o). PLA =2 0 4 T ¥ A 21 oY
Q 7

15 0] =3¢t Holgt =9 m o]t} x}A| SHY H &= IS0 13849-1 &% 3t}

E
o
i

o
A

K
4|
gy E g
[>
=,
E
K
H
rE
[>
&
1z
RG]
Z
flo
3
%
N
ofr
o
N
N
=2
X
2
Y
QL
N
N
oX

_l

41 o
re

n)

=

rN

™
a
P ¢
kol
juie
o)
=)
o
olft
i
o
s
r2
[
v
g,
£
W
i
o)
:?{:II‘
2
oo

BT FEY LS AN F R

rr
H
n
o
=
w
o8]
>
©
i
i
Y
BN
&
v}

7ol vk A &1 7] 74 A] 9]  F A] 7+ (Mean time to dangerous failure:
2l A FH o AR A PR A ool 7] ukskgho| Tk AFAl S B e

AWH7 ARR MR ER S S R rEom T 2ch i AA A TR A 2ol Th,

@ H 771 =8 okt AA g B IS0 12100 .

=
2
X
)
a2
2L
o
ft
"
e
o
o
a2
o
o
2

APl E Aol d AYoletgol ez o) S o]
o). A &8sk o] o4 & |SO 10218-1 & ISO 10218-2 & 3= 3k}

PR FABAI S HAE Ao AEFA TN ARDSFEF Ao 5T olEaTE
Aol AE s o] 22 Fa A o] Ak, Hzx 1L

11-131 e-Series

o
e

AR

=

h

A 24 ©2009-2019 fFUHAHAZ R A/S. &



A B A

=
—

2k © 2009-2019 FUHAE 22 A/S. &

UNIVERSAL ROBOTS

215 =25%

e-Series

[1-132

H 7 5.6



B Ok 11-93
MFSEI BTl X
E
Ethernet ........ ... 11-106
EtherNet/IP .................... I-25, 11-92, 11-109
F
Force = ... . 1-75
|
/O ......... I-25, I-29, 11-3, 1I-28, 11-91, 1I-92, I-115
M
MODBUS ........ I-25, 11-98, 11-106-11-108, II-116
Moved ....................... 1I-45,11-102, [I-114
MoveL ....................... 1I-45,11-102, [I-114
MoveP ... 11-45, 11-102
S
SOt 1I-57
SwitchCase 74 ... ..., 11-66
T
TCl e 11-56
)
until ... 11-53
until A .o 1I-54
Until E8 = 1I-54
Until &2 1I-54
URt X
URCApPS ..o 11127
A 11-23
ZARE I-15, 1I-21, 11-26, 1I-28, 11-29
AREWRFSA 11-28
T AL Al -4
FAEZZA 1I-19
b4 = = 11-56
L | T 1I-5

T 1I-76

B L 11-4
B 11-25, 1I-111, 11-112
BEAAITA 1I-5
BHOPATA 1-17
28I ... I-25, 1-67, 11-7, 1I-8, 11-73-11-76, II-111
BEHOE 11-29, 1I-35
BEAG 11-19
B T 11-129
BEHRITEZIIRET 11-42
BRIZIWART] . 1I-5
BEROARSGAES 11-29
B e I-15,11-23
B B e 11-4
. R i s 1I-4
B A 11-4
B A B 11-4
BB e 1-20
A 11-76
MU AZHO|EE ... I-25
L 11-26
HESEWIE] 11-53
HE1/0 o 1-28
ol 2 I-53,11-7, 11-46
HlO] 2B 11-101
e 11-33, 1I-44
HEO|EAE . 11-46
HE e 11-46
B I-51
oL e I-15, 11-21
Bl e 1-25
Lo [ e = 11-29
B A ERESA 11-28
174
AFBA RS 11-23, 11-24
A A 11-23
AR ERNE 11-46
MBI 22T X
A 11-114, 11-125
AR 1I-3, 11-93, 1I-121
ARWET] 11-122
ARG 11-93
A e 11-65



UNIVERSAL ROBOTS

o
SMre

A

=

h

2k © 2009-2019 FUHAE 22 A/S. &

EEZTOIT II-4, 1113 AAFEMEFEA II-28
BT -7 HAFZA ] II-24
B -53, II-7 TR II-5
FETE II-5, 1I-15 BAAB] 1I-20
PR T 11-13 AAGE -8
AIRMEAEA X RN RNTE e 1I-20
A BB -5 FRAEFZ oo [1-45
AV ZEIB AR 11-28, 11-29 FONEXSE 11-119
A T o I1-4, 11121 ZEAEANZ II-22
A 11-3, 11-33 4 - 11-8
SFAN/O 11, I-15, 1-28, 1-29 ZZ1BFSE7] -4
SFATA I-7, 11-18, 11-19, 1-21 A S 11-29
PR 7 11, 112 7‘]51%4 .................................... 11-20
A EZ B 11-29 AT -77
SFAAMA -3, 11117, 111126 AdololF=A A ... [1-97
QPR A o 45 Al el B L 28
SRR ZA Lo II-4, 1119 AESHLS X, 121,125, 1-36-1-38, 1-67, 11-8, 11-93,
FAZ A 1122, 11111, 11113 115
QPR oo 11-29 AESHE -27
AR 53, 11-7 A2 /0 28
AHEET 1I-20
DHEANTE L II-24 U \4 177
BEES 20 WED 1178
= B DR I1-4, 11121 -
B -7
O R II-65
B I-25
QAN 11-94, 11-128
_ B /0 -39
BT '-28 S 1-27, 11-28
QIZZA I-28 squEdE . 121, 1126, 1146, 1187, 11112
HONZAZ . 19, li-44, 1-46-11-48, 11-52 B 11-20
:%é% """"""""""""""""""" ﬁi EQA 1I-25, 11-26
"""""""""""""""""" EOlE 1T
QR TA L 1I-26 SEANE SO 1195
AFRBIE s % 1-8,17,1-9, 1112 BEY I1-101
STl . 25 B 1120
olE ... I1-3, 1I-13, 11-44, 1I-45, 11-57, 1I-114 EE AT AL 193
OJBHFILT] L I-23 EEAZE 24
HHAZ I-28 B 11-98, 11101, 1I-112
A 112 B 176
A R 11-13 gAY E x 121, 1-22, -36, 113, 1-8, 1I-30, 1-77,
AERECFHAM TR 11-29 1-128
AFREGRAEZAS} 11-29 YHEZFE 1I-28
A A 1I-5, 11-34 b 11-20
AT e -4, 11121, 1123 TP 11121
A I-115 b I 1I-57
b= -112 2 11-28
e 11-125 T E I-76
A II-23 FRART] I-112
A & TEZS 1I-23 U 11-59
AR EWSFSA II-28 Zgxzx ix 15, 11-3, 117, 119, 11-30, 1I-33, 11-60,
HAARE 1-21, 11-28, 1I-43, 11-113 11-87, 11-106, 11-109, 11-125, 11-128

e-Series 11-134 B4 5.6



UNIVERSAL ROBOTS

>

=

1I-3, 11-33, 1I-78, 1I-121
........................ 11-37, 11-42

4 =

Hod

(L = I ST < === -1

LU 1 -

[N

oo oo

[l

H 7 5.6

[-135

EZIOWED] 11-37
Zgl=gtol B I-15,11-13, 1177, 1191, 111102, 1I-112,
114

A AW T o 1I-4
BT 1I-3
I 11-48
EFFHZHE 11-48
e 11112
S 1I-3

e-Series

2 1A

=
—

2k © 2009-2019 FUH A 2R A/S. &



Software version: 5.6

99459



	머리말
	내용물
	중요 안전 공지
	설명서 읽는 방법
	더 자세한 정보를 찾을 수 있는 곳
	UR+


	I 하드웨어 설치 설명서
	안전
	소개
	유효성 및 책임
	책임의 한계
	이 설명서의 경고 심볼
	일반 경고 및 주의
	용도
	위험 평가
	사용 전 평가
	비상 정지
	구동용 동력을 사용하지 않는 이동

	안전 관련 기능 및 인터페이스
	소개
	정지 카테고리
	구성 가능한 안전 기능
	안전 기능
	모드

	운송
	기계적 인터페이스
	소개
	로봇의 작업 영역
	마운팅
	최대 페이로드

	전기적 인터페이스
	소개
	컨트롤 박스 오류

	이더넷
	전기 경고 및 주의
	컨트롤러 I/O
	모든 디지털 I/O에 대한 공통 사양
	안전 I/O
	범용 디지털 I/O
	버튼을 이용하는 디지털 입력
	다른 기계 또는 PLC와의 커뮤니케이션
	범용 아날로그 I/O
	원격 ON/OFF 제어

	전원 연결
	로봇 연결
	툴 I/O
	툴 전력 공급
	툴 디지털 출력
	툴 디지털 입력
	툴 아날로그 입력
	툴 통신 I/O


	유지 및 보수
	안전 지침

	폐기 및 환경
	인증
	제3자 인증
	공급 3 자 인증
	제조업체의 시험 인증
	EU 지령에 준하는 선언

	보증
	제품 보증
	면책조항

	정지 시간 및 정지 거리
	선언 및 인증
	EU Declaration of Incorporation in accordance with ISO/IEC 17050-1:2010
	CE/EU 편입 선언 (원본 번역)
	안전 시스템 인증
	중국 RoHS
	KCC 안전
	환경 시험 인증
	EMC 시험 인증

	응용 표준
	기술 사양
	안전 기능 표
	표 1
	표 2


	II 폴리스코프 설명서
	소개
	폴리스코프 기본
	헤더 아이콘/탭
	푸터 버튼

	시작 화면

	빠른 시작
	로봇 암 기본
	로봇 암과 컨트롤 박스 설치하기
	컨트롤 박스 켜기 및 끄기
	로봇 암 켜기 및 끄기
	로봇 암 초기화

	빠른 시스템 시작
	첫 프로그램
	로봇 등록 및 URCap 라이센스 파일

	작동 모드 선택
	작동 모드
	3-위치 활성화 장치
	수동 고속


	안전 구성
	안전 설정 기본
	안전 구성 액세스하기
	안전 비밀번호 설정
	안전 구성 변경
	새로운 안전 구성 적용
	안전 체크섬

	안전 메뉴 설정
	로봇 제한
	안전 모드
	공차
	조인트 제한
	플레인
	프리드라이브
	백드라이브
	툴 위치
	툴 방향
	I/O
	하드웨어
	안전 홈 위치


	실행 탭
	프로그램
	변수
	로봇 경과 시간
	위치로 로봇 이동

	프로그램 탭
	프로그램 트리
	프로그램 실행 표시
	검색 버튼
	프로그램 트리 툴바
	표현식 편집기
	선택한 노드에서 프로그램 시작
	프로그램에서 브레이크포인트 사용
	프로그램의 단일 단계

	명령 탭
	그래픽 탭
	변수 탭
	기본 프로그램 노드
	이동
	방향
	기다림
	Set
	팝업
	Halt
	주석
	폴더

	고급 프로그램 노드
	Loop
	If
	SubProgram
	Assignment
	스크립트
	이벤트
	스레드
	스크루드라이브
	Switch
	타이머
	홈

	템플릿
	팔레타이징
	Seek
	Force
	Conveyor Tracking

	URCaps
	Remote TCP 및 Toolpath URCap
	Remote TCP 이동 형식
	RTCP 웨이포인트
	Remote TCP Toolpath
	Remote TCP
	Remote TCP PCS
	일반 TCP 툴경로 이동


	설치 탭
	일반
	TCP 구성
	페이로드 및 무게중심
	마운팅
	I/O 설정
	변수
	시작
	툴 I/O
	안전 모드 간 매끄러운 전환
	홈
	컨베이어 추적 설정
	스크루드라이브 설정

	안전
	특징
	특징의 사용
	포인트 추가
	라인 추가
	플레인 특징
	예: 프로그램 조정을 위해 수동으로 특징 갱신하기
	예: 특징 포즈를 동적으로 갱신하기

	필드버스
	MODBUS 클라이언트 IO 설정
	EtherNet/IP


	이동 탭
	툴 이동
	로봇
	툴 위치
	포즈 편집기 화면

	조인트 위치

	I/O 탭
	로봇
	MODBUS

	로그 탭
	판독치 및 조인트 부하
	날짜 로그
	오류 보고서 저장

	프로그램 및 설치 관리자
	열기...
	신규...
	저장...
	파일 관리자

	햄버거 메뉴
	도움말
	정보
	설정
	환경설정
	비밀번호

	시스템
	백업 및 복원
	업데이트
	네트워크
	URCaps의 관리
	원격 제어

	로봇 종료


	용어집
	색인


