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1 Introduction 75|

1.1 Target group B1Ri&E#
This documentation is aimed at users with the following knowledge and
skills: A4 BEGHBEB NS RENFERE
+ Advanced knowledge of the robot controller system 1428 3 B12H] 2 A0
ZEPE FN
+ Advanced KRL programming skills 123 F &2 {12 10 8PS EE

@ For optimal use of KUKA products, we recommend the training courses
offered by KUKA College. Information about the training program can be
found at www.kuka.com or can be obtained directly from our subsidia-
ries.

BAKUKAEmZZIRERNERNR - HPERBRKUKASZ BT R Fa9F
MR - HEANAIARRZE N O fEwww.kuka.com 3 2 HKUKAFTE & &
[ g BB PIENAS -

1.2 Industrial robot documentation T2 F &

4 og

The industrial robot documentation consists of the following parts: T &% 28
FEXHHEA NSNS

+ Documentation for the robot arm ##z8F &> 4

« Documentation for the robot controller #E5l28 S 4

+ Documentation for the smartPAD-2 (if used) & 2EsmartPAD-23X {4+

+ Operating and programming instructions for the System Software % #t#t

AERVIRIE IR IETNIE SRR
+ Instructions for options and accessories %18 X B 491551578

« Spare parts overview in KUKA Xpert iKUKA XperttI S48 %

Each of these sets of instructions is a separate document. 2— B D &2 5

RV RIS
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1.3 Representation of warnings and notes Z& IR RTE

Safety

24/697 | BEHERA

These warnings are provided for safety purposes and must be observed.?
NERAZE  WEIRELES

These warnings mean that it is certain or highly probable that death or
severe injuries will occur, if no precautions are taken. EEEHRE SR

* - MBPRERMLEFEMER - 2o B8SNdEN - BERETE
B e

WARNING

These warnings mean that death or severe injuries may occur, if no
precautions are taken. BEZENFE - MR LERNELETENEN - OJfEE
RETEM -

CAUTION

These warnings mean that minor injuries may occur, if no precautionsare
taken. BE/NODEERER - IRLBHENLZEFANEN - tlRENEEEE
5 -

These warnings mean that damage to property may occur, if no precau-
tions are taken. EERIEEENER - WRLSERNLERMEN - clsEEH
B ENEE -

These warnings contain references to safety-relevant information or gen-
eral safety measures. EELEEEE T L2 HENSZEMNNLERED

These warnings do not refer to individual hazards or individual precau-
tionary measures. SLEEEAERRNER N EREERIN L E AR AREE

KSS 8.6 Sl V5 | Issued: 20.12.2019
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This warning draws attention to procedures which serve to prevent or rem-
edy emergencies or malfunctions: EEZSREIRRRESN TR EEERE

AR s Kb B

The following procedure must be followed exactly!
MR FRIEEHAIT

Procedures marked with this warning must be followed exactly. 12 ~BILE
EWER - NWEREBRMIT

These notices serve to make your work easier or contain references to
further information. EERESE RIFEFXEEG SN B ZEE—THNESEEHN

Tip to make your work easier or reference to further information.

1.4 Trademarks &1Z

Windows is a trademark of Microsoft Corporation. Windows /2 &t A E1E

WordPad is a trademark of Microsoft Corporation. WordPad 2 &R Y i 12

15 LicensesiZHE

KSS 8.6 SI V5 | Issued: 20.12.2019

The KUKA license conditions and the license conditions of the open-
source software used can be found here: KUKAIZ R E K& FE R RE S

RIERE - oI RIB T AUAIIEES

* Under .\LICENSE on the data storage medium with the installation
files of the KUKA software Under .\LICENSE 7£ KUKAEREEZ2 515
ENERRBEEEAN

* On the KUKA smartHMI, in the main menu under Help > Info, tab Li-
censes EKUKAAEZE | Help > Info, 1% Li-censes

Further information about open-source licenses can be requested from
the following address: opensource@kuka.com

EZHNAERRRRESTN - JUEI FERLRY  opensource@kuka.com

25/697 | Wise-Tech Robot
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2 Product description &z AH
21 Product description ZmiibA
Description

AR

The KUKA System Software (KSS) provides all the functions required for
operator control of KUKA robot systems.

KUKAZ & ERE2(KSS) IR HKUKAK 2R F B 2 IR ERI PR BRI B IhEE

Functions

IngE
+ Path planning ES1E#RE]

+ 1/0 management I/O&EE

+ Touchscreen user interface KUKA.smartHMI AN HEIBIESE R

+ Simple programming with inline forms fFERE X ESEX g

+ Expert programming with KRL (KUKA Robot Language) 1 FAKRLIEHZE X2
AR EE

+ Data and file management E{IE & R KiEZ

l]ﬂ]*
i

- Diagnostic function FZETINEE
+ User rights management {EF#REE
+ Integrated safety PLC &% Z2PLCIEAH

+ Safety-oriented functions and safety-oriented communication in dis-
crete dual-channel technology 73 &I\ €0 B 5 1l1 2 £ 2 B @ INEE

LR EmOE
Or direct safety-oriented communication to the safety PLC via Ether-
Net-based protocols &8 A B AERENENBE - HLEPLCERE

% =B mEINEE

« Numerous other function 5% EfthIhEE

2.2 Overview of the industrial robot T #23 FE54EEE

The industrial robot consists of the following components:
TERFZFEES NIAER :

+ Manipulator F&

 Robot controller 1%lI23

+ Teach pendant &322

+ Connecting cables E#%E B4R

+ Software B2

+ Options, accessories =18 - fgfF

26/697 | %*DH%WA KSS 8.6 Sl V5 | Issued: 20.12.2019
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Fig. 2-1: Example of an industrial robot T 2 fi£i {51

1 Manipulator F& 3 KUKA smartPAD KUKAZE 28
2 Robot controller 28 4 Connecting cables EIZEE 4R
23 System requirements %A ZEK

The System Software 8.6 can be run on the following robot controller: %#:
ERAShRAR 8.60]1E A1 HIZa AT

* KR C4 or VKR C4

«  With Windows 10 loT, V5.x ### Windows 10 IoT, V5.x

+ Motherboard D3445-K (MCC-40S) or later 4 D3445-K (MCC-40S)3%
BHThRA

2.4 KUKA USB sticks/ KUKA USB

Special USB sticks from KUKA are available for the KR C4 and VKR C4
robot controllers. The sticks are available in the following variants:

KUKA USB B N3z o] it 1

+ Bootable variant, exclusively in conjunction with the software KU-
KA.RecoveryUSB

B ARUSB - EBE1FEKUKA RecoveryUSBEREE 45 S HIUSB
Color: Gray EBE8 : K&

* Non-bootable variant for data backup

AOHEEANU S B - EHERED
Color: Orange EBE8 : 1&

KSS 8.6 Sl V5 | Issued: 20.12.2019 27/697 | Wise-Tech Robot
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28/697 | EETHEER A

NOTICE

Data loss due to USB sticks from third-party manufacturers

HE=AHIEFMEEZUSBARERNERIER

Data may be lost if USB sticks from manufacturers other than KUKA

are used for activities on the robot controller. JEKUKAJR BRIUSBTI 55

ERERIRE

» For activities on the robot controller requiring a USB stick, use a
KUKA stick. TEt#% g8 FE1&Hzs ERR - £ AKUKARRRUSB

The KUKA sticks are validated for use with the robot controller.
KUKA USBZ2#& a8 - o] AR KUKAREES FE 162810 -

For further information about the USB sticks, please contact KUKA. B
EZWUSBERN - HEKUKA

KSS 8.6 Sl V5 | Issued: 20.12.2019
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2.5 Intended use and misuse EFREREH

Use

The KUKA System Software is intended exclusively for the operation of a
KUKA industrial robot or customer-specific kinematic system.

KUKA 2B ZERAKUKATEFERNEHEE 2R ZRIFER -

Each version of the KUKA System Software may be operated exclusively
in accordance with the specified system requirements.

S—EIRAIKUKARGERSE - ERRFIREBNRAER TRBIE

Misuse
22 Any use or application deviating from the intended use is deemed to be

misuse and is not allowed. KUKA Deutschland GmbH is not liable for any
damage resulting from such misuse. The risk lies entirely with the user.

HUREERNER - BERARA - KUKARSARERMTRANER - £H
EWRBRER

Examples of such misuse include: 3= FARVEG B

+ Operation of a kinematic system that is neither a KUKA industrial ro-
bot nor a customer-specific kinematic system fEIEKUKA T 228 F

B EHCES2F NMEEER
» Operation of the KSS not in accordance with the specified system re-
quirements KSSWIARTEREH AR EKR NRIEFER

KSS 8.6 Sl V5 | Issued: 20.12.2019 29/697 | Wise-Tech Robot
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3 Safety Z&
3.1 General &8I
3.4.5. Liability O] 58 €

The device described in this document is either an industrial robot or a
component thereof. AXHFITENEEANEIE L E R FTENM2IEEMTH

Components of the industrial robot: T 2R FEHBATTHETE

+ ManipulatorF &

=]

« Robot controller 1528

+ Teach pendant #3533

1 455 4

+ Connecting cables EZE4R
+ External axes (optional) SNEREH(3EIE)

e.g. linear unit, turn-tilt table, positioner AIANRMEEETT « fRERIEFS - &
firzs

+ Software #132
 Options, accessories #I& ~ L

The industrial robot is built using state-of-the-art technology and in accord-
ance with the recognized safety rules. Nevertheless, misuse of the indus-
trial robot may constitute a risk to life and limb or cause damage to the
industrial robot and to other material property.

TERBZFEGERASINRMRIKBARNEZEZRE T - FIRSEEN - &
AW - HEFENRATEERABST - i FEREMMENIELX -
The industrial robot may only be used in perfect technical condition in ac-
cordance with its intended use and only by safety-conscious persons who
are fully aware of the risks involved in its operation. Use of the industrial

robot is subject to compliance with this document and with the declaration

of incorporation supplied together with the industrial robot. Any functional
disorders, especially those affecting safety, must be rectified immediately.

THEMRFEEUAT=PORMEET  KEESEHEN  HZZEHNS -
THREERBNERAEREER  BEFENEREVNRBTAXXG RS KNE
HWEBRNERX Y - FOEEER  THEFXELZETHIEEER - HEFEAED
B1E -

Safety information

ZEEM . :
Information about safety may not be construed against KUKA Deutschland
GmbH. Even if all safety instructions are followed, this is not a guarantee
that the industrial robot will not cause personal injuries or material dam-

age. BRAZZMHMA - AUEREHRKUKANEENSR - EIEZBRAIBLE
&5 MARERR LI ERRFEATEARIIAEBSEAMYER -
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Safety

No modifications may be carried out to the industrial robot without the au-
thorization of KUKA Deutschland GmbH. Unauthorized modifications will

result in the loss of warranty and liability claims. REEKUKARBIEE - L5
PR FEETHERTLR  REEBOIEFE  BRAERRERKUKAE
R FENIREBER -

Additional components (tools, software, etc.), not supplied by KUKA

Deutschland GmbH, may be integrated into the industrial robot. The user
is liable for any damage these components may cause to the industrial ro-

bot or to other material property.
MWmMeEss (LR - ]ie% ) - JFKUKATRREFRIZHE - IR B SERSRTFE
N - ATV REIESLEMINER D PSR F BB R YRR -

In addition to the Safety chapter, this document contains further safety in-
structions. These must also be observed. [ 7 ZE2 BRI - AXHEHE

VB PNRERES -

3.4.5. EC declaration of conformity and declaration of incorporation

SEMECERRESER

The industrial robot constitutes partly completed machinery as defined by the
EC Machinery Directive. The industrial robot may only be put into operation

if the following preconditions are met: T 2128 F B & KIBECH I HREFTE
ENGREEHE TEXRRFEERS NIRMERGT - ZEEIAEE

+ The industrial robot is integrated into a complete system. T a3 FEH
BE3—ETENRR
or: The industrial robot, together with other machinery, constitutes a
complete system. BE e BB H M RAE R —ETEMN 24K

or: All safety functions and safeguards required for operation in the
complete machine as defined by the EC Machinery Directive have

been added to the industrial robot. 22 ECHzR & T E =T E
BRIEFMBEZEERLZERE  OEMATERRFEN

* The complete system complies with the EC Machinery Directive. This
has been confirmed by means of a conformity assessment procedure.

—ERFSECHBRLNTERR - BEBSREEREFAVER -
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EC declaration of conformity S1&H9ECEHH

The system integrator must issue an EC declaration of conformity for the

complete system in accordance with the Machinery Directive. The EC dec-
laration of conformity forms the basis for the CE mark for the system. The
industrial robot must always be operated in accordance with the applicable

national laws, regulations and standards. 2#HESEHNEHREEZRR - KIBEC
RERESENEEBECERR - EECERZZR2MCE REWER - THEERFE
WARTERGBEZIBITERIES - HERIZLE MRE -

The robot controller has a CE mark in accordance with the EMC Directive
and the Low Voltage Directive. 128 E1EH2R KIBEMCIREE R KE B
EREBCEESE -

Declaration of incorporation & E0H

The partly completed machinery is supplied with a declaration of incorpo-
ration in accordance with Annex Il B of the Machinery Directive
2006/42/EC. The assembly instructions and a list of essential require-
ments complied with in accordance with Annex | are integral parts of this

declaration of incorporation. FE SBR[ B MKIEAnnex Il B of the
Machinery Directive 2006/42/EC FFREERH - 5 Annex | WASERAK
BIOEKBE - HESBHENZL -

The declaration of incorporation declares that the start-up of the partly
completed machinery is not allowed until the partly completed machinery
has been incorporated into machinery, or has been assembled with other
parts to form machinery, and this machinery complies with the terms of
the EC Machinery Directive, and the EC declaration of conformity is
present in accordance with Annex Il A.

HoBR  ARRORBEEZZREAREGH - EVEREN - ERIGES
HEBEHEE D HSESAM AT S EC Machinery DirectivefR#8 ~ fF5EC
SHEERH (1kBAnnex II A) -

32/697 | £2E3HESR KSS 8.6 SI V5 | Issued: 20.12.2019



3.4.5.

KUKA System Software 8.6

Terms in the “Safety” chapter EZZ E & B HAVEH A

Term

Axis range %5 &

Stopping distance
(EJIntiaE

Workspace FZEE

User fER#

Service life

STOP 0, STOP 1 and STOP 2 are the stop definitions according to
EN 60204-1:2006. k1% EN 60204-1:2006 £&STOP 0, STOP 1 and
STOP 2

Description

Range of each axis, in degrees or millimeters, within which it may

move. The axis range must be defined for each axis. Z&TJ %

FEE (LIAEIMMBEN )  HEE-EZUZHEBESR

Stopping distance = reaction distance + braking distance
= |FERRE = SR FERRRE + SRESER Rt

The stopping distance is part of the danger zone . F1LEEBEERBIRE
I —Eh

Area within which the robot may move. The workspace is derived
from the individual axis ranges. fEZE& 52 F B IRER TIFE6
B - RIKBRREREN eSS E S LR

The user of the industrial robot can be the management, employer
or delegated person responsible for use of the industrial robot. T
EHEFENEREBUUSEIEER - FAHEAN  NEREFERAKEE
FBENAE

The service life of a safety-relevant component begins at the time
of delivery of the component to the customer. ZZ A TTHARTES

SRETHEZRFES

The service life is not affected by whether the component is used
or not, as safety-relevant components are also subject to aging dur-
ing storage.

ZEHETHFRBERLARZ
o - REREFTERELCTER

=< OJ A
}_ Ao

RTHEREERTE  ARZEERN
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Danger zone EfR &1

KUKA smartPAD #{&Ez3

KUKA smartPAD-2%&E 23

Manipulator &

Safety zone ZZ &1,

Safe operational stop
ZEEEEIEThEE

Safety STOP 0

34/697 | AR A

The danger zone consists of the workspace and the stopping dis-

tances of the manipulator and external axes (optional). Zf&E 1
WETFE - SN EFR RIS K17 L EEBE P R & 15

see “smartPAD”

see “smartPAD”

The robot arm and the associated electrical installations 1283 & F 8 &

BiAH

The safety zone is situated outside the danger zone.
EreRREINMER  EBLEEE

The safe operational stop is a standstill monitoring function. It does

not stop the robot motion, but monitors whether the robot axes are
stationary. If these are moved during the safe operational stop, a

safety STOP 0 is triggered. £ EXEF ILTNRE R — AR FEFILEE
AT - BRI ASEFILEFEESY  MERNFEREEENRNS
BREE - WIREEANRBFERRE - RIfEEE safety STOPO

The safe operational stop can also be triggered externally. Z £ EZ/(E
LEThREth AT LB @AM R BB ES A - WEEAENEX1L L - BINE0EE
£

When a safe operational stop is triggered, the robot controller sets
an output to the field bus. The output is set even if not all the axes
were stationary at the time of triggering, thereby causing a safety

STOP 0 to be triggered. ELEFFFILTHREME R F AR - THIZRRE
o EIEEREE - BIEELIFFIASMEENRFF LARET - Hhlss— 15
THILERE - WS EEsafety stop O.

A stop that is triggered and executed by the safety controller. The
safety controller immediately switches off the drives and the power

supply to the brakes. E2H—EZLEIEH|E TR FIAEEHTHEL
BfF - ZeHIE vl A HERER (HER - FEHUS
ERBRRFR - BREBEFH - FLEEER  ABRMWESZFEHE
RETHE)

Note: This stop is called safety STOP 0 in this document.

AR BEARNXHARERNIEHES safety STOP 0

KSS 8.6 SI V5 | Issued: 20.12.2019
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Safety STOP 1 A stop that is triggered and monitored by the safety controller. The
braking operation is carried out by the non-safety-oriented section
of the robot controller and monitored by the safety controller. As
soon as the manipulator has stopped, the safety controller deacti-
vates the drives and the power supply of the brakes.

BRfFIE AT ZERIETER - FREFEIFRZ TRz
W7 UHZEZFIETEEER  —BFBEFLEY  Z2EHE
TR RN REER (HER  FEMFTERHRLARN - B/HX
BIFR - FLLZEER - ARWMESFERERETRE )

When a safety STOP 1 is triggered, the robot controller sets an
output to the field bus. Esafety stop 1 # 5% - FEZEFIRHLRTE
FabEATHE

The safety STOP 1 can also be triggered externally. SN B UETT
safety STOP 1 fig8&

Note: This stop is called safety STOP 1 in this document.
B : ANH B FH Bsafety stop 1

Safety STOP 2 A stop that is triggered and monitored by the safety controller. The
braking operation is carried out by the non-safety-oriented section
of the robot controller and monitored by the safety controller. The
drives remain activated and the brakes released. As soon as the
manipulator is at a standstill, a safe operational stop is triggered.

fEEF L WHRZ 2 IEHISTER - FHEFRIFRL Z R H 2850
WIT - WHZEEHIETE TR - BRERrEF - BREEWR -
—BFEFILEY  BRLEEEFILINRE -

When a safety STOP 2 is triggered, the robot controller sets an
output to the field bus. Esafety stop 2 #AEE - FEEHIRBALRTE
4abERBE

The safety STOP 2 can also be triggered externally. M3 0] DU3EFT
safety STOP 2 fig8&

Note: This stop is called safety STOP 2 in this document.
B : ANH B UL F 1 Bsafety stop 2

Safety options ZZ#EHA.  Generic term for options which make it possible to configure addi-
tional safe monitoring functions in addition to the standard safety
functions - ERIZZEREBAME "Ef” - KNRILIREREIN
L2 EERINEE ( BR T IREZZINRESN )

Example: SafeOperation I40: SafeOperation
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smartPAD

Stop category 0
STOP 0

Stop category 1
STOP 1

Stop category 1 —
Drive Ramp Stop

STOP 1-DRS

36/697 | AR A

Programming device for the robot controller
HRFEREVRRRE

The smartPAD has all the operator control and display functions re-
quired for operating and programming the industrial robot. 2 models

exist: HEREBREFE BEVEBMENRFESIRERINE - B
BRI AmERT(

+ smartPAD

+ smartPAD-2

In turn, for each model there are variants, e.g. with different lengths

of connecting cables. BER{ T BEALEERE - MARRERNER

The designation “KUKA smartPAD” or “smartPAD” refers to both
models unless an explicit distinction is made.

The drives are deactivated immediately and the brakes are applied.
The manipulator and any external axes (optional) perform path-ori-
ented braking.

FaEnas v ZIRATE - SREBVIZIRA - FEMIINIEEBRS S @FR -
Note: This stop category is called STOP 0 in this document.

127K : Stop category 0 EAXEAFZ Stop 0

The manipulator and any external axes (optional) perform path-
maintaining braking. FEMIMNTEE TR HERFH

» Operating mode T1: The drives are deactivated as soon as the
robot has stopped, but no later than after 680 ms.

TIR . RBEHRFEEHK - BBE=R AR - (EAZiE1B68 0
ms

* Operating modes T2, AUT (KR C controller), AUT EXT (KR C
controller), EXT (VKR C controller):

The drives are switched off after 1.5 s.
T2 - AU - AU EXTHEZ( : BEEnz37E1.55%& B8 FA

Note: This stop category is called STOP 1 in this document.
127~ : Stop category 1 EAXFAFZ Stop 1

The manipulator and any external axes (optional) perform path-ori-

ented braking. F=EMIMNEEAE LS EFH -

» Operating mode T1: The drives are deactivated as soon as the
robot has stopped, but no later than after 680 ms.

T8« RERRZFEER - B 1EIRER - BEAZE1868

Oms
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+ Operating modes T2, AUT (KR C controller), AUT EXT (KR C
controller), EXT (VKR C controller):

The drives are switched off after 1.5 s.
T2 AU - AU EXTHET : BREN237E1.5s1& FFF

Note: This stop category is called STOP 1 - DRS in this document.
$27~ . Stop category 1 Drive Ramp StopTE AX 4T E
Stop 1-DRS

4

Stop category 2

STOP 2 The drives are not deactivated and the brakes are not applied. The
manipulator and any external axes (optional) are braked with a path-
maintaining braking ramp.

BeE =R FEI HARME - HRF B RINPHAEFRECEEFH
Note: This stop category is called STOP 2 in this document.
127K : Stop category 2 EA X FAFLZ Stop 2

System integrator The system integrator is responsible for safely integrating the indus-
(plant integrator) trial robot into a complete system and commissioning it.

AMEEB AR EENAARIERRTFELENES AR AR RIELAER -
T1 Test mode, Manual Reduced Velocity (<= 250 mm/s)

AR - FEMEE (EE<= 250 mm/s )

T2 Test mode, Manual High Velocity (> 250 mm/s permissible)
AET - FEEE (ZEE>250 mm/s)

External axis Axis of motion that does not belong to the manipulator, yet is con-
trolled with the robot controller. e.g. KUKA linear unit, turn-tilt table,
Posiflex

ABRERZFELRS - BEIFEERIRESG - SEAINEH - 4
WEARBY - RBERYE
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3.2 Personnel A

The following persons or groups of persons are defined for the industrial
robot: AR FEABSSNEFADRIERLT :

« User EA&

+ Personnel A8

A Qualification of personnel S8 A&

Work on the system must only be performed by personnel that is able

to assess the tasks to be carried out and detect potential hazards. %

# TE ARSI T BRI BEERBIAEREN -

Death, severe injuries or damage to property may otherwise result. The

following qualifications are required: TRIEEMABELT - EETFEME

B/X - B ERTS NIMERY

* Adequate specialist training, knowledge and experience
EHNEZEIIR - ANH R TIEHRAER

+ Knowledge of the relevant operating or assembly instructions, knowl-
edge of the relevant standards

HEARRIENESIFEFTEMNE - MEENIRERSBRE

» All persons working with the industrial robot must have read and un-
derstood the industrial robot documentation, including the safety

chapter.
FREBEFE TFNABNWRFET fBERFEXE - 68LER
EZEH

User {EA&

The user must observe the labor laws and regulations. This includes e.g.
ERENRBRS DESRRE  B83

* The user must comply with his monitoring obligations.

ERENRBTEANERR
+ The user must carry out briefing at defined intervals.
BlR—EREBE - WRETRABEFE

Personnel

AR Personnel must be instructed, before any work is commenced, in the type
of work involved and what exactly it entails as well as any hazards which
may exist. Instruction must be carried out regularly. Instruction is also re-
quired after particular incidents or technical modifications.

EEBAITA] - HLREYABPNS R TAERRE R o fEfFAERVES - MEFHTE
LR - {5 HEERIH VAR AE RV - TERIRI RSN BB 2
& - HHETT
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Personnel includes: AEE&

+ System integrator AHESAE

+ Operators, subdivided into: B1E& - 775
— Start-up, maintenance and service personnel A EIE) - #HIERIFAER
— Operating personnel #1EAE

=

— Cleaning personnel ;52 A8

System integrator

FAEE The industrial robot is safely integrated into a complete system by the sys-
tem integrator. T B FENBRARESE @ EFELTHNESH—ESE
EES DN

The system integrator is responsible for the following tasks: A EEHER
TEEBWER

ry=1=]

+ Installing the industrial robot #z3 F &R 5%

+ Connecting the industrial robot #2583 B EAHIgE - BEEREA AR

+ Performing risk assessment 17 /&l a1k

+ Implementing the required safety functions and safeguards SR FTFNZ
ERERME

* Issuing the EC declaration of conformity &7 & & BUNECREEHOEERR

+ Attaching the CE mark 5RA5CE 1238

+ Creating the operating instructions for the system I % FIRIEIEE KR

HEES
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Operators

The operator must meet the following preconditions:

BIEABDRTE NIIFRIRN

+ The operator must be trained for the work to be carried out. E{E&E WA
BXIBFENT LI

* Work on the system must only be carried out by qualified personnel.
These are people who, due to their specialist training, knowledge and
experience, and their familiarization with the relevant standards, are
able to assess the work to be carried out and detect any potential

hazards. 2% LEMARGHRIABRNIT - BLESBABRKBESE
AlAR - EEFREMBALER - S HERTERE - MESRTEIEE -
I BB EEEERRRIA -

3.3 Workspace, safety zone and danger zone FEFXEER - £ &I - B

& 13

Workspaces are to be restricted to the necessary minimum size. A work-
space must be safeguarded using appropriate safeguards. F & 1F¥ &I ERZ

ERRERE/NFRNEBSLER - SEZEBUREREZ/INE -

The safeguards (e.g. safety gate) must be situated inside the safety zone.
In the case of a stop, the manipulator and external axes (optional) are

braked and come to a stop within the danger zone. ZZ & ( WL EF9 )
WERERZZEEA - ERTEEIOR T - FERINIEHEGREER
AE49%E ~ Lk -

The danger zone consists of the workspace and the stopping distances of
the manipulator and external axes (optional). It must be safeguarded by
means of physical safeguards to prevent danger to persons or the risk of

material damage. EREENEHEFEFEREAFTE - INTE#I=1ILAER
= BRESNEFERERNE BRERAEGREMERK -

)

3.4.5. Determining stopping distances F&{FILEEBEAYRRE

40/697 | £ A

The system integrator’s risk assessment may indicate that the stopping
distances must be determined for an application. In order to determine the
stopping distances, the system integrator must identify the safety-relevant

points on the programmed path. A ESHWERIEEE AR TE
i - FEEILMEERNRTE B TIEFLLERAERER  AAESHUNES
S EEARS ENBERZE I

When determining the stopping distances, the robot must be moved with
the tool and loads which are also used in the application. The robot must
be at operating temperature. This is the case after approx. 1 h in normal

operation. FEFIBRARE - WREFBELEATool EEF T HER Mg
VWRETIERE MRIE ( RO—/\BERLFRNEE )
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During execution of the application, the robot must be stopped at the point
from which the stopping distance is to be calculated. This process must
be repeated several times with a safety stop 0 and a safety stop 1. The

least favorable stopping distance is decisive °

ERTEARENR  FEUEFERBEERLLERNIML - SEB1EE
Fisafety stop 0 % safety stop 1 R BERIFER - TAKRHIFILERERK

E °

A safety stop 0 can be triggered by a safe operational stop via the safety
interface, for example. If a safety option is installed, it can be triggered,
for instance, by a space violation (e.g. the robot exceeds the limit of an
activated workspace in Automatic mode).

B BRALZENHE  FHTEFEEFILINEEEE R safety stop 0 - WRAB
ZRLTER - o/3ERFEBLIRTE LIFEREKEHsafety stop 0.

A safety stop 1 can be triggered by pressing the EMERGENCY STOP de-
vice on the smartPAD, for example. 54 - O] DI AEEER LR FREZR

fi& 85 Safety stop 1

34 Triggers for stop reactions {F1Lf%3%

Stop reactions of the industrial robot are triggered in response to operator
actions or as a reaction to monitoring functions and error messages. The
following table shows the different stop reactions according to the operat-

ing mode that has been set. Tki¥ 2 FESRIBFERAZENHEEFLEST -
B H RN KRR - RIMABANNERFLE - DUNRASERKIE
PRERAER AT - HFFERNEFLIEEL

Trigger T, T2 AUT, AUT EXT

Start key released STOP 2 -
B a5
STOP key pressed STOP 2
BNFILR
Drives OFF BiRBEEH 2% STOP 1
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Trigger T, T2 AUT, AUT EXT
$MOVE_ENABLE input STOP 2

drops out

wmA - BRY

Power switched off via STOP 0

main switch or power fail-
ure

T EIRRARASE IR P &R

Internal error in non-safe-
ty-oriented part of the ro-
bot controller

B2EENFEEGS
eSS

STOP 0 or STOP 1

(dependent on the cause of the error)

(RERRRA )

Operating mode changed
during operation

TR B R IFR T

Safety stop 2

Safety gate opened (op-
erator safety)

LE2PIRARL (1FRABR

*)

ES

Safety stop 1

Enabling switch released

el

Safety stop 2 -

Enabling switch pressed
fully-down or error

RIENFRRESe 21X BRI K3
tisE

Safety stop 1 -

E-STOP pressed
7T 2 E

Safety stop 1

Error in safety controller
or periphery of the safety
controller

LR EH BT HiEN
LR EHETEELE

Safety stop 0

42/697 | 2B A
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35 Safety functions ZZINAE

3.4.5. Overview of the safety functions ZZ INaEHE it

The following safety functions are present in the industrial robot: T 21428 F
BEBTNIILZEINEE

+ Operating mode selection 1R{FETEE

» Operator safety (= connection for the monitoring of physical safe-
guards) BEABLZE ( BRLZEZMENEZTES )

« EMERGENCY STOP device 2=k

+ Enabling device RIEIFRE

+ External safe operational stop SMNIZE/EHEE L

« External safety stop 1 9MEBZ 2 1= It safety stop 1
« External safety stop 2 ML ZF 1L safety stop 2
+ Velocity monitoring in T1 T11ET2RE &

The safety functions of the industrial robot meet the following require-
ments: TR FELZNRERTS NIIEK !

+ Category 3 and Performance Level d in accordance with EN ISO
13849-1, ENISO 13849-1 E£ = KR MEESEK d

The requirements are only met on the following condition, however: {BE%&E T
FMEHT  FEEK !

+ The EMERGENCY STOP device is pressed at least once every 12
months. 2 FHBEE VS 12EBZEBIEE—R

* The enabling device is checked at least once every 12 months.
(>>> "Function test" Page 36) EIEREZVE12ERZEBERE—RX

( TWBERIFHSS P.36 )
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441697 | 2EHIEA

Risk of fatal injury due to non-operational safety functions or exter-

nal safeguards HR AEFEZ 2 MREHINT L 2P EN B HIS SRS

In the absence of operational safety functions or safeguards, the indus-
trial robot can cause death, severe injuries or damage to property.

Fm, RZIFELE NN L2 4HE - TERRFEURRENNT - BREGE

R EEK

+ If safety functions or safeguards are dismantled or deactivated, do
not operate the industrial robot. M1 RLEINEESN L F MW HRBREL
FRMRINEE - Aotk BIEITIRIF

Integrate industrial robot into safety system of the overall system
B TERRTFEIZTRAMNEZEZREZRA

During system planning, the safety functions of the overall system must
be planned and designed. Death, severe injuries or damage to property

may otherwise result. TER#AREIEAR - BIRLEINEENEIIAFRE]
e BRIRERERIT - BREGSHMERK

The industrial robot must be integrated into the safety system of the
overall system. T #EFENRESIETRANLERRA
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3.4.5. Safety controller ZZ X HIE T

The safety controller is a unit inside the control PC. It links safety-relevant
signals and safety-relevant monitoring functions. Z £ #8702 — AN EZE
HIPCRR—EETT - BEETTEERL AN - BEEET AN

AITHEE -

Safety controller tasks: &% 154l 8 JTAIETS

+ Switching off the drives; applying the brakes FEEAEEE)23; B 1THRE
+ Monitoring the braking ramp 558238 R &R iB 12

+ Standstill monitoring (after the stop) AFLEESR ( FL1EE )

« Velocity monitoring in T1 T1#EIKR - ZREEH

+ Evaluation of safety-relevant signals sF#% 2B/ 5%

+ Setting of safety-oriented outputs ;R E 5B L E R L

3.4.5. Selecting the operating mode EIZR{EER

Operating modes E{EE

The industrial robot can be operated in the following modes: T Z##z8 F & 0]
PUEA N BIAR TR IE

+ Manual Reduced Velocity (T1) FEEZRET (T1)

+ Manual High Velocity (T2) FEIEEE (T2)

+ Automatic (AUT) BE)ER

+ Automatic External (AUT EXT) SN E &D

@ Do not change the operating mode while a program is running. If the
operating mode is changed during program execution, the industrial ro-

bot is stopped with a safety stop 2. BN IEEHTHE - AEUIRRIEE
I MREEAAITRUIRIREER - TEERFESLUZZFEsafety
stop 2151
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Operating
mode

Use

Velocities

For test operation,
programming and

+ Program verification: 58523

Programmed velocity, maxi-

T teaching Al - 12 mum 250 mm/s
T #meE ~ HBIfE BRI ITRERA250mm/s
H + Jog mode: TENET
Jog velocity, maximum
250 mm/s
SEIERAIR 250mm/s
* Program verification
T2 For test operation 2R ER
55 P ,
Programmed velocity
%EE_CFIRE
+ Jog mode: Not possible
EAERTE
For industrial robots * Program operation:
AUT without higher-level 2 TIRIE
controllers T £1#28
Programmed velocity
FEE AT e
BIRERE
* Jog mode: Not possible
A ATE
For industrial robots * Program operation:
AUT EXT | with higher-level con- R ITIRIE
shEpe gy | trollers, e.g. PLC
. o Programmed velocity
EMRFEIES L S
EIVAX B R E
e - 4IPLC T

+ Jog mode: Not possible

- FOAEERE

Mode selector switch &= &=k

The user can change the operating mode via the connection manager.
The connection manager is a view that is called by means of the mode

selector switch on the smartPAD. {EFH&T]&E

R TEREER -ﬁ%smartPADJ:E’JTE‘UET%Eﬁ BSR4 TR

The mode selector switch may be one of the following variants: 1% (£ Z 5

BACIRER MARIEL -

46/697 | £ A

«  With key &L
It is only possible to change operating mode if the key is inserted.

REEBREAEAARTT - Tbie
+  Without key #

Ei

NMEEEBRERMIEE

HRIEAES

KSS 8.6 SI V5 | Issued: 20.12.2019
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A WARNING

Danger to life and limb due to mode selector switch without
access restriction SIS EIVEZFRBMIRE - ZRETES

If the smartPAD is equipped with a mode selector switch without a key,
all persons can operate the mode selector switch, irrespective of their
field of activity or qualifications. Death, severe injuries or damage to

property may result. #15RsmartPADEC BRIt E T EIZRRE - IEA
8 EWmtFfEsEREIES SO LUETENEE  SoEEMET

RESEAMERK

(TR

* An additional device must be installed to ensure that the mode se-
lector switch can only be operated by a restricted group of people.

RN Z 21BN - BARRBRENA S I DUETEIER R
AR F

* The device itself must not trigger motions of the industrial robot or
other hazards. SERIMENMNEEARS - AoIfg3EFEFEISIEME

7
o
AA

3.4.5. “Operator safety” signal “(R{EZEZE” :Hoh

The “operator safety” signal is used for monitoring physical safeguards,
e.g. safety gates. Automatic operation is not possible without this signal.
In the event of a loss of signal during automatic operation (e.g. safety
gate is opened), the manipulator stops with a safety stop 1. ¥E{EEZ S
S HAREDHIE G 253 - Pl eFT - BEEER - A2 AEER
5t —HBEEEERLLHSE - FEEIRLisafety stop MEH(BIa124 2R
WA TBH)

Operator safety is not active in modes T1 (Manual Reduced Velocity) and
T2 (Manual High Velocity). ££T1 > T2{EE5EZ0T - BRIEE L TIREN AR
A -

KSS 8.6 Sl V5 | Issued: 20.12.2019 47/697 | Wise-Tech Robot



Safety

KUKA System Software 8.6

WARNING

Danger to life and limb due to resumed automatic operation with-

out adequate acknowledgement fEFEHEMHEEE » G ETRIHITESIEE
SEHTEHIMLET > RBBTES

Following loss of the “Operator safety” signal, it must not be possible to
restart automatic operation by merely closing the safeguard. Otherwise,
for example, the safety gate could close unintentionally, thereby causing
automatic operation to resume while there are persons in the danger
zone. Death, severe injuries or damage to property may result.
TERERREE L2 kE - 80 ] RUER L eliEE - st ?WL
A gy BRI R TR SRR LR Rl - SR TR EE ) - E—E
HANBRETFEEREEA - FERABGT -

» Automatic operation must not be resumed until the safeguard has
been closed and the closing has been acknowledged.

BERERVNAELZZERBARMIT D BAERE - FREEENT

* The acknowledgement must be designed in such a way that an ac-
tual check of the danger zone can be carried out first. Other ac-
knowledgement functions (e.g. an acknowledgement which is auto-
matically triggered by closure of the safeguard) are not permitted

BRI ER BN FLRE B BRECHEERSE - HithiERINEE (fIWE
Bz 2 PR E B RAVER ) 2B AT |

3.4.5. EMERGENCY STOP device 2{ZHEEEE

The EMERGENCY STOP device for the industrial robot is the EMERGEN-
CY STOP device on the smartPAD. The device must be pressed in the

event of a hazardous situation or emergency. T ¥#z:: FENSFRBAMAIN
HER L BRBREZESNRRE  WERTN2FHE -

Reactions of the industrial robot if the EMERGENCY STOP device is
pressed: 2EFEE & @ TEMEFEBHORIE

» The manipulator and any external axes (optional) are stopped with a
safety stop 1. FE RECIIMERE E X safety stop 1E LE1EED

Before operation can be resumed, the EMERGENCY STOP device must
be turned to release it. EEFNMEFFER - SIFHRBAUVBEREZENUE -
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A WARNING

Danger to life and limb due to tools and equipment without EMER-
GENCY STOP #E=2 5 - BRBBTEINKMEERRX

If tools and other equipment connected to the robot are not integrated
into the EMERGENCY STOP circuit, this can result in death, severe in-

juries or damage to property. i1RFE T By HIMAF BB ENRE - &
RERSIZFRBANSERER  RDEMEBURINIMEERRX

» Integrate tools and other equipment into the EMERGENCY STOP
circuit if they could constitute a potential hazard. MIRFETEMH

s BEEREENRR  FESIFRATEE -

There must always be at least one external EMERGENCY STOP device
installed. This ensures that an EMERGENCY STOP device is available

even when the smartPAD is disconnected. £V EF— NS RRARE
ZERERS - BHER  DeRERKREREAK  TENSFRERIEE
TEED -

(>>> 3.5.7 "External EMERGENCY STOP device" Page 35)

3.4.5. Logging off from the higher-level safety controller {t &S B L 2 EFIE T

]

If the robot controller is connected to a higher-level safety controller, this
connection will inevitably be terminated in the following cases: #1R#%23F

BEtlsna Bl RsBLEEH BT - BEEERSE NEARTRERRKY

+ Switching off the voltage via the main switch of the robotOr power
failure BAE R FE T ERMEFREE - SLE DU

« Shutdown of the robot controller via the smartHMI fs2 FA %035 23 B8 BA 12l 88

* Activation of a WorkVisual project in WorkVisual or directly on the ro-
bot controller fEWorkVisual BUEN B2 sk BRI Hl 2s R BN B 5

42t

+ Changes to Start-up > Network configuration c{& 481840 58
+ Changes to Configuration > Safety configuration t{&Z = 458
+ 1/0 drivers > Reconfigure % |/O#H &

+ Restoration of an archive EHEMN1ERE
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50/697 | AR A

B2 288

Effect of the interruption: P RIEF/E

+ If a discrete safety interface is used, this triggers an EMERGENCY
STOP for the overall system. IIRFARNZE—ELHANLZETH -
PETEEE B EBEE RN -

+ If the Ethernet interface is used, the KUKA safety controller generates
a signal that prevents the higher-level controller from triggering an

EMERGENCY STOP for the overall system. #1R R E - KUKA
ZEEHIETEEE BN  BrSBEHRNEELRRERSEF -

Take Ethernet safety interface into consideration in risk assess-

ment BRBEZENE FARRIGEESE

Failure to take the Ethernet safety interface into consideration in the risk
assessment may result in death, severe injuries or damage to property.

RAEMBEZENEIIARREESE - BB Em - WERK

* In his risk assessment, the system integrator must take into consid-
eration whether the fact that switching off the robot controller does
not trigger an EMERGENCY STOP of the overall system could con-
stitute a hazard and, if so, how this hazard can be countered.

ERRER - AAESBURICARAKSFEEGS  WATERE
ExZN=EMIEERNBRIIAEZE - WaiAFLE -

WARNING E&

Danger to life and limb due to smartPAD on controller that has
been switched off JRBEAMNEIESS - IER &M - MEEX

If a robot controller is switched off, the EMERGENCY STOP device on
the smartPAD is not operational. There is a risk of operational and non-
operational EMERGENCY STOP devices becoming interchanged. Death,
severe injuries or damage to property may result.

MR RF BTSN - FERER LWSFRBAREEER - FRE
— B LA EE BB R —EABE(FRI RV EE SRS - BEMBTEINL
MERK -

* Cover smartPADs on controllers that have been switched off or re-
move them from the system. #EZ S B FAMZEIE R IEREIRIS?E

B -
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3.4.5. External EMERGENCY STOP device M= =Rk

Every operator station that can initiate a robot motion or other potentially
hazardous situation must be equipped with an EMERGENCY STOP de-

vice. The system integrator is responsible for ensuring this. &—1{& T L&Y
EFERRIEE LML  IEEHMABRNERE - #UERE —ESFHRE -
HMEEHVNAAERRIS -

There must always be at least one external EMERGENCY STOP device
installed. This ensures that an EMERGENCY STOP device is available

even when the smartPAD is disconnected. £V EZLE— @SN = (=5
B DRREHNERSEGR S E2FMABECHEER -

External EMERGENCY STOP devices are connected via the customer in-
terface. External EMERGENCY STOP devices are not included in the

scope of supply of the industrial robot. SN2 FEFAECIUEREFSNHE
( customer interface - X11) &4 - BINH2E6EE U AESEESRFE
RIBBENA -

N

e

3.4.5. Enabling device F{EN#EE

The enabling devices of the industrial robot are the enabling switches on
the smartPAD. 22 F BN MBI KERIZE X ERERINMEIFHE

+ smartPAD: 3 enabling switches 31ERIE) 5k

« smartPAD-2: 4 enabling switches FTE B3 B AEEE) FREA

=

cap

G

The enabling switches have 3 positionsB &) 5 B85 3112 E ik

+ Not pressed Ki% B

+ Center position /LI E

+ Fully pressed (panic position) 552 & ( BHMUE )

+ In the test modes, the manipulator can only be moved if at least
one ofthe enabling switches is held in the center position. 7l
I RERV—ERMBRESIRBERONE - TEFSFE

It is possible to hold several enabling switches in the center position si-
multaneously. This makes it possible to adjust grip from one enabling

switch to another one. O] EIFRHZ B EE R EFHREE D OMIE - BEILETEE
BHRAREIRI I -
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In the test modes, the manipulator can be stopped in the following ways:l
AN - FEULATNIAHFLE
+ Press at least one enabling switch down fully. 1% B H b —{E Rl &) FE R 2| /&

Pressing an enabling switch down fully triggers a safety stop 1. #ZEBHE
—EREFREZE - Sf83safety stop 1

+ Or release all enabling switches. B FT7E R E) 5k

Releasing all (!) enabling switches held in the center position triggers
a safety stop 2. B PTARBES OMNENMBIFRE - ZF3safety

stop 2

A WARNING

Danger to life and limb due to lack of reaction when an enabling

switch is released BMENENFHRAE - MBFEMKRFILES) - BERES
BIERK

Releasing one of multiple enabling switches held in the center position
does not trigger a stop reaction. N —EREIFRE - (BEMEEI FHEE{IZ

BERLMIE - ERAZEEERFEFL

If multiple switches are held in the center position, the robot controller
cannot distinguish whether one of them was intentionally released or if it

was unintentionally released as the result of an accident. #15RZ {&Ei &) 5
BH#IREBEDOIE - M FERTREANESET—ERENR - 288
MHWEN - SIERERRIINMBERNRENR  BEFELASHRFL -

+ Create awareness for the hazard. #flit - W ERBEERIGLEE

If an enabling switch malfunctions (e.g. jams in the center position), the
industrial robot can be stopped using one of the following methods: WSREIE)

FERAEE (Bl - POUBHRFE ) - FEYUNIIAREL

+ Press another enabling switch down fully. 1% [B 5 §h—1& Bl &) BHRA 2l /&
+ Actuate the EMERGENCY STOP device. 1z &=
+ Release the Start key. AL #E
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A WARNING

Danger to life and limb due to manipulation of enabling switches
The enabling switches must not be held down by adhesive tape or other
means or tampered with in any other way. Death, severe injuries or
damage to property may result.

RFRENRRA AR E RIS TR

REFEBEA T URBSHESNIZE - EEREMEAALZENHEERE -
BRIRERE TR EBK

+ Carry out a visual inspection of the enabling switches. ¥JE1EhFaRAH

TERRE
+ Rectify tampering or remove any foreign bodies. & 1E A 1% B #2R
EEIEY

Function test

R

IhAE Rl The function of the enabling switches must be tested in the following ca-
ses: FBENRARAE NAIER T - MAEMINEERAI !
+ Following initial start-up or recommissioning of the industrial robot ZE#]X
RUENEY T St as F BT
+ After a software update fEERFEE F1E

«After disconnecting and reconnecting a smartPAD (the same smart-
PAD or another one) TE 8z R R BB ERE (FRARBAS RN

BINIEESE )
« The test must be carried out at least once every 12 months. 128 &
DM — A
To test, perform the following steps separately for each enabling switch: ¥
—ER BN RS AR T FERERITTR

1. Move the manipulator in a test mode. FERIF BT - BEFFE

2. While the manipulator is moving, press the enabling switch down fully
and hold it down for 3 seconds. EFER &S - NERMEFBARIE - 1

FEIW
The test is passed in the following case: FEIIARL T - "R B

+ The manipulator stops. #z: F &= F1EE)

* And: No error message for the enabling device is displayed (Enabling
switch error or similar). B ) BB EIFHEANERNASER

( Enablingswitch error SEELIEHE )

If the test has not been passed for one or more enabling switches, the
smartPAD must be exchanged and the test must be performed again. #1RH

DEHE—EMEFERAGRER  WRBHREERE  mMEEHAE
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3.4.5. External enabling device SMERRYENEE

External enabling devices are required if it is necessary for more than one
person to be in the danger zone of the industrial robot. 1R EZE k858 11E ATE
FERRRER - WAKRIMNIEEE

The function of the external enabling switches must be tested at least

once every 12 months. SMNERRIEI BV EE 12 A E /DI —2

Which interface can be used for connecting external enabling devices is
described in the “Planning” chapter of the robot controller operating in-

structions and assembly instructions. SMNEBEAEN R ERVEENTE - O] SEH
BRFBRIERAERPBPYN "F1E =60

External enabling devices are not included in the scope of supply of the
industrial robot. NI EEN A B2 EHEFERENIEERA -

3.4.5. External safe operational stop MBZEEZE(FLE

The safe operational stop can be triggered via an input on the customer
interface. The state is maintained as long as the external signal is FALSE.
If the external signal is TRUE, the manipulator can be moved again. No

acknowledgement is required. ZZ&{FFEE L o] IEREE7 T E ( customer
interface, 10X11 ) @ AGRSRRAEZE - S 9MNE0E AR BFALSERF - a3 F5
el BE@MARTRUE - e FBoDIESRS) - BHATRER -

( Acknowledgement )

3.4.5. External safety stop 1 and external safety stop 2 4MiBsafety stop 1 K 5M5h

safety stop 2

54/697 | EEHEEEA

Safety stop 1 and safety stop 2 can be triggered via an input on the cus-
tomer interface. The state is maintained as long as the external signal is
FALSE. If the external signal is TRUE, the manipulator can be moved
again. No acknowledgement is required.

ZZsafety stop 1 xsafety stop 2a]LUEEZEF7TH ( customer interface,
YnX11 ) #AGASRARAGEE - E NN AR AFALSER: - R FERBREFL
BEBMARTRUE - #BRZF B oI BBE - BARRER -

If interface X11 is selected as the customer interface, only the signal
Safety stop 2 is available. IRZEAXIIEREZFln/THE - RlEHSafety

stop 20] A g ES -
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3.4.5. Velocity monitoring in T1 ZET1{#EX FAYEEEAI

In T1 mode, the velocity is safely monitored on both an axis-specific and
Cartesian basis. TETIREI( T - e F BN WERE M R ER FHEEZE
HE - PIREEERE -

A » Applicable up to and including System Software 8.5.7:

For customer kinematic systems (CKs), only the axis-specific
velocity is safely monitored in T1 mode. The Cartesian position on
the flange is only available for KUKA kinematic systems using safe
technology.

KSS85.7 (&) LUNRRAEEA :

FETLEIT - CKS ( customer kinematic systems ) E{EEZEERE
MLZZER - HRERAMWERREEAFERZERM N KUKA
kinematic system o] LUE BRI THAE

» Applicable for System Software 8.5.8 or higher:

For all kinematic systems, the axis-specific velocity is safely moni-
tored in T1 mode. The Cartesian velocity is safely monitored in T1 if
the associated setting is activated in the safety configuration.

KSS8.5.8 (&) LU EMAEA :

ETIEAT - PREESHBRG  STWHREIIRZZEA - HRER
ZTIRAERE - £ZE2ARANHEERERMAR - JMRZEE
Al -

Axis-specific monitoring Bi3E E 55
If an axis exceeds its velocity limit, a safety stop 0 is triggered. H1RE—&#
HBIBIRERE - RIAGEE safety stop O

+ Default limit value for rotational axes: 30°/s AN Z e sH3EE R4 30°/F)

« Default limit value for linear axes: 250 mm/s R4 ERNEEE FIRA
250mm/s

@ From System Software 8.3 onwards, the axis-specific monitoring can be
configured using the Maximum velocity T1 parameter. Further informa-
tion about this can be found in the Operating and Programming In-

structions for System Integrators documentation for the System Soft-

ware. BKSS 83751 - MEEERIUEAEARETIZHRE EZHNE
KRR - O 2R AMBEEERNRIFERIIERIFEKSSI
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Cartesian monitoring tH 57 [E1Z % E E5 I
The Cartesian monitoring refers to the velocity at the flange. If a limit val-
ue is exceeded, a safety stop 0 is triggered. t 5 EEAZ 2 N AR E BRI %
B EREREFRER - EREBBRTE - A - #5% safety stop 0

+ Default limit value: 250 mm/s RZEZHE FRA 250mm/s

If an additional safety option (e.g. SafeOperation) is used, the limit value
can be configured. It can be reduced, but not increased. MRBERLEZE
ZIA (4N, SafeOperation) - EFRIREOIDIRIE - (BREEE MBI - TA8E

BN LEREE -

3.6 Additional protective equipment Z85MNIYBHFERR

3.4.5. Jog mode ~T&f

In the operating modes T1 (Manual Reduced Velocity) and T2 (Manual
High Velocity), the robot controller can only execute programs in jog
mode. This means that it is necessary to hold down an enabling switch

and the Start key in order to execute a program. TERIFETL ( FEE
RRE) - RT2 (FEaR) BT - FEEARERRAT8AHNITE

N WAER - EEMEER THTRERX - AV EREREFRE KRR
ZEERiTEN -

+ Releasing the enabling switch triggers a safety stop 2. B RIE)FHEE - Al

f& g safety stop 21F 1k

+ Pressing the enabling switch down fully (panic position) triggers a
safety stop 1.

REREFRRAZIE - RIfg#safety stop LFIE
* Releasing the Start key triggers a STOP 2.
BB Rstop2/F Lk

3.4.5. Software limit switches EXEE[R &5

The axis ranges of all manipulator and positioner axes are limited by
means of adjustable software limit switches. These software limit switches
only serve as machine protection and must be adjusted in such a way
that the manipulator/positioner cannot hit the mechanical end stops.

The software limit switches are set during commissioning of an industrial
robot. e FER KR EMNH - DI LFERIISIRTIFRE AR ES ELE - TSR

HIFEREREHMNRE  HERESEABBKELMEBRNUE - ISR
SR FERKE - BRETH °

E Further information is contained in the operating and programming
in-structions. EZMEM KRR - OISR FERNEREE XY
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3.4.5. Mechanical end stops 118 4% PH 528

Depending on the robot variant, the axis ranges of the main and wrist ax-
es of the manipulator are partially limited by mechanical end stops. ki~

BN RTE  HoTEe K - AREWBRILEES - MIRHITE
N -
Additional mechanical end stops can be installed on the external axes. 9ME8

B0 O DUINERER SN AR AR I [ TR 23

A\ WARNING

Danger to life and limb following collision with obstaclefa[&Ri})1EE

& REBREMBETES

If the manipulator or an external axis hits an obstruction or a mechani-
cal end stop or mechanical axis limitation, the manipulator can no
longer be operated safely. Death, injuries or damage to property may re-

sult. NIRRT HHI L EIBEESHEY) - NESWIBRIRMEESS - NEHIEH
PRES - e F B U BEABBEARZERIF - WolREERB TR YIE
4 .

3.4.5. Mechanical axis limitation (optional) #&#EEIPRZS (EEC )

Some manipulators can be fitted with mechanical axis limitation systems
in axes A1 to A3. The axis limitation systems restrict the working range to
the required minimum. This increases personal safety and protection of

the system. —LEHERFE I UEALIRIASH IR B MRS 2 4A - LURHIH
HFEFFEREIENFEKREEAR - LUEMABZEWIRERD -

In the case of manipulators that are not designed to be fitted with me-
chanical axis limitation, the workspace must be laid out in such a way that
there is no danger to persons or material property, even in the absence of
mechanical axis limitation.

EFEARSREHRAZRRBHRSENOR T - HRSFEBNFERIED ARG
AfEZERABBREVYES

If this is not possible, the workspace must be limited by means of photo-
electric barriers, photoelectric curtains or obstacles on the system side.
There must be no shearing or crushing hazards at the loading and trans-
fer areas.

MBMFNT - BEFBEXBUNASARBERE - il 2EmmET
B4 AEE DRRERES  BHTINEMREFENY  BBEOGRIER
B

@ This option is not available for all robot models. Information on specific
robot models can be obtained from KUKA Deutschland GmbH. A2 fc A

BARPERINERFE - AEERNERFELRER - caRBEE
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3.4.5. Options for moving the manipulator without drive energy {£EFIJEE 1 BEE)

AR} FEHEIE
AN Qualification of personnel with regard to behavior in emergency

situations EZRET - AEEEFRANEBETE
In emergencies or other exceptional situations, it may be necessary to
move the manipulator without drive energy. £ 223 BAIIMNK TR - FEAIE

BNEESHBEHTE - AHRUTH -

* Personnel must be trained in how to move the manipulator without

drive energy. ABWWEKBINGR - FEeERIEENRE S A BEFE

Description #itt
The following options are available for moving the manipulator without

drive energy after an accident or malfunction: ZTE S ER - FFIA
O PURHIFE NERE R E FEREE

+ Release device (optional) BEE ( ZfC )

The release device can be used for the main axis drive motors and,
depending on the robot variant, also for the wrist axis drive motors.

ENRERARNTHMEEHFE  ALEERNTFE  toBERBEESNS
=
+ Brake release device (option)ZREERERHEE ( EHAC )

The brake release device is designed for robot variants whose motors
are not freely accessible. SAEENEBEANR —LREHEEABZENH

BIFEBLA
+ Moving the wrist axes directly by hand E##ZFER A HTBE R FE BRI &

There is no release device available for the wrist axes of variants in
the low payload category. This is not necessary because the wrist ax-

es can be moved directly by hand. [E& &M EFELRENEER
HER  EREAANTREREN R FERmEAL -

@ Information about the options available for the various robot models and
about how to use them can be found in the assembly and operating in-

structions for the robot or requested from KUKA Deutschland GmbH. &
AR EFEEIREN - oSEREFERS RIRIFRA - skm
RRRERE -
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Damage to property due to motion without drive energy fEFHIEE 11 5E
ENFRiS AR A IR R

Moving the manipulator without drive energy can damage the motor
brakes of the axes concerned. fEASFENREN S NBENFE - OlBEiEAW

B FEh TS IEAE RV IE R
* Only move the manipulator without drive energy in emergencies,
e.g. for rescuing persons. RSEEESAN T - A BEEAIEENHREN H

BWEIETE  fl - EABSENE
+ The motor must be replaced if the brake has been damaged. 1R 5%
BHEE - BEVNAHNER

3.4.5. Labeling on the industrial robot #3233 F B 41%

All plates, labels, symbols and marks constitute safety-relevant parts of
the industrial robot. They must not be modified or removed. FTA# %
D TR KRB TS FELETERNEY

Labeling on the industrial robot consists of: ELE1E5

+ Identification plates &85!l h&

+ Warning signs £&1556

+ Safety symbols ZZ 1254

« Designation labels & 5T 1E50

= g T

+ Cable markings E 1=

+ Rating plates Z87E #%h%

m Further information is contained in the technical data of the operating in-
structions or assembly instructions of the components of the industrial

robot. ERAEE—LEMIUSERRFERERASHBIRIMER -
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3.4.5. External safeguards SMNIIZ 2 #:E

The access of persons to the danger zone of the industrial robot must be
prevented by means of safeguards. It is the responsibility of the system

integrator to ensure this. W EBZLEENIEABEAKRFERRES

Physical safeguards must meet the following requirements: E32Z 2 FhE %
ARE FIIEK

« They meet the requirements of EN ISO 14120. F&EN ISO 14120

» They prevent access of persons to the danger zone and cannot be
easily circumvented. gESIRGIEABEAKEFEGRESE - HA
SWENE - FBER -~ LR

+ They are sufficiently fastened and can withstand all forces that are
likely to occur in the course of operation, whether from inside or out-

side the enclosure. EH E5IMEE 18 - BeEA S REARERE N
£ NHEFBRFRELOUEEENEESN -
« They do not, themselves, represent a hazard or potential hazard. FhzE8e

BEESAULIRABERFEBEER

+ Prescribed clearances, e.g. to danger zones, are adhered to. BZRTEE
ME - IR ERENRE - WiEkEs -

Safety gates (maintenance gates) must meet the following requirements: %
2P (#BF ) WAFE NAIIEK :

+ They are reduced to an absolute minimum. ZZ£F3R~F PAZERRIEE &/

+ The interlocks (e.g. safety gate switches) are linked to the operator
safety input of the robot controller via safety gate switching devices or

safety PLC. Z3BPISHRRANSRPLC - MRBEIEHISRANBRIFE L 28
AFMSRERE - ZRMM A SHINEE (Interlock ) -

+ Switching devices, switches and the type of switching conform to the
requirements of Performance Level d and category 3 according to

EN I1SO 13849-1. FIfHIIREKE - R RTIRET - MAFSENISO
13849-1 HEED - FRISWEK

» Depending on the risk situation: the safety gate is additionally safe-
guarded by means of a locking mechanism that only allows the gate
to be opened if the manipulator is safely at a standstill.

RIBRERN - KEFIOILIERIMNIIRPIEERE - REERSRFELEH
LEARRES - T BESURERAPT SR

+ The button for acknowledging the safety gate is located outside the
space limited by the safeguards.

w2 EPIRIRIFE R ERINE

@ Further information is contained in the corresponding standards and reg-
ulations. These also include EN ISO 14120. G; b#iAHRIIEERIRE - B
£RBJEN ISO 14120
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Other safety equipment EfthZ 2% H

Other safety equipment must be integrated into the system in accordance
with the corresponding standards and regulations. {KiEHEIRERRE - Hih

LZERBURBEEGEIRANA

3.7 Overview of operating modes and safety functions E{FiEX R L2 INEEH
it
The following table indicates the operating modes in which the safety
functions are active. NIIFRAEFRR T EZBRIEEXT  HEBFERBNZE

ZPREINRE -
Safety functions ZZ At T T2 AUT | AUT EXT
Operator safety REEZE - - Active Active
XA B

EMERGENCY STOP device | Active Active Active Active

= =R BAE | BAR | mA B

Enabling device R{EI5E Active | Active - -
RLA R

Reduced velocity during Active i i )

program verification 2

HERE PR R

Jog mode T & Active Active - -
LA RLA

Software limit switchesfE2£ze| Active Active Active Active

GECLEG A | EA | B R
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3.8 Safety measures Z 215

3.4.5. General safety measures —fi8 Z 2151t

The industrial robot may only be used in perfect technical condition in ac-
cordance with its intended use and only by safety-conscious persons. Op-
erator errors can result in personal injury and damage to property.

TERFFEEURBESERFEHAEN BB IERMNEGET  KBEERL
ERANABRE - BIEENERIBEENABREHMEER -

It is important to be prepared for possible movements of the industrial ro-
bot even after the robot controller has been switched off and locked out.
Incorrect installation (e.g. overload) or mechanical defects (e.g. brake de-
fect) can cause the manipulator or external axes to sag. If work is to be
carried out on a switched-off industrial robot, the manipulator and external
axes must first be moved into a position in which they are unable to move
on their own, whether the payload is mounted or not. If this is not possi-

ble, the manipulator and external axes must be secured by appropriate
means.

BNEEAEZERISRDARRAL LE T - BRARHESFEIENIEEFER - 2
FEREER - EHRNLER (FIWBRAS ) - NEWMERE (BN

b ) - ERCIREIE AR FE IR E BB - MNRUNAEIERIZR AR
FELHT AEFERERARREH  HSFERINIHOAIE - HRHEE
AFEAZETEINME - IRATEMT - DREABENTE - BFEW
[ et aR F B K INERE -

A DANGER f&f&

Risk of fatal injury due to non-operational safety functions or exter-
nal safeguards RIRFELEZINEERINELEET - OlgEiEMABBT
In the absence of operational safety functions or safeguards, the indus-
trial robot can cause death, severe injuries or damage to property.

ERRIFELZEZINEERLZZMHE S MR FEUREMABBSTURMERK
+ If safety functions or safeguards are dismantled or deactivated, do
not operate the industrial robot. 1 RLZEINEER L E M EIRFREAK

R - RIERERGEFE

s

Danger to life and limb of persons under the robot arm 7E{#%23F & T
BAE -  BREBETCWGER

Sagging or falling parts can cause death or serious injuries. This applies
at all times, e.g. also for assembly tasks or with the controller switched

off. HERFE NEWEMIFTE - JEMABBTSEN -

» Never loiter under the robot arm. BAEEHRFE TN HEF - BE2E

[=va)
[==]
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A CAUTION &

Risk of burns from hot motors FERERES - BNISHGEE
The motors reach temperatures during operation which can cause
burns. IFEEF THBERE - oIBIENENEE

» Avoid contact. Eit e fgiE

« Take appropriate safety precautions, e.g. wear protective gloves. #EY

BENLZZER - Pl & LEHEFE

smartPAD Z{&z2§

The user must ensure that the industrial robot is only operated with the
smartPAD by authorized persons. EFE IRk Ri%z FEERZEESR - B

BRI NERIE -

If more than one smartPAD is used in the overall system, it must be en-
sured that it is clearly recognizable which smartPAD is connected to which

industrial robot. They must not be interchanged. IR EE#HEBEA—EH
ER WERREASENEN —S¥EREEEFM—aH#EFE WA
DIREFEH -

/\ | WARNING &%

Danger to life and limb due to disconnected smartPAD #3823 i i&
& RENERMEERX
If a smartPAD is disconnected, its EMERGENCY STOP device is not

operational. There is a risk of connected and disconnected smartPADs
being interchanged. Death, injuries or damage to property may result.

MRAERPENERE  HESFRERETOER - SeERNREENIE

SREFGR  BREREMPEER

+ Remove the disconnected smartPAD from the system immediately.
R P - BERAREENHE R

+ Store the disconnected smartPAD out of sight and reach of person-
nel working on the industrial robot.

FRRIEENBERNRRINGRISIEEAB R EZRENM S

In certain cases, and at least every 12 months, the enabling switches on
the smartPAD must be subjected to a function test.

(>>> "Function test" Page 36)

BI2RAEDH—REERE LB AT
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Modifications

424
= After modifications to the industrial robot, checks must be carried out to

ensure the required safety level. The valid national or regional work safety
regulations must be observed for this check. The correct functioning of all
safety functions must also be tested.

KRFEEEER  WARBEEIEINZEZRE  EREVREBREXRIITS
RYESRENTT - AL EMINEENRHEE R -

New or modified programs must always be tested first in Manual Reduced
Velocity mode (T1).

MEENECGANER - KEZEATUREREINME XAV -

After modifications to the industrial robot, existing programs must always
be tested first in Manual Reduced Velocity mode (T1). This applies to all
components of the industrial robot and includes e.g. modifications of the
external axes or to the software and configuration settings.

SERENRRTFE  HRARIXEEZEERTURERAHEERNE —RW
Al - SREAERRAERSFECHEE  SMEIHEDS - IZREX

iﬁ =i “'}'L r—‘—| 2‘2

Faults

BpE

The foIIowing tasks must be carried out in the case of faults in the indus-

trial robot: E— B FEBWE - LTFTWILIEEE—TEEHAIT :

» Switch off the robot controller and secure it (e.g. with a padlock) to
prevent unauthorized persons from switching it on again. B8EA3%H!
gl 8 - DUB S RIS A B ERRIETE

* Indicate the fault by means of a label with a corresponding warning
(tagout). EARER R HBAEBMKIEES

+ Keep a record of the faults. ZCEEfEBREEIR

+ Eliminate the fault and carry out a function test. BEBR &I 7T INEE R,

3.4.5. IT security EZZE

KUKA products must only be used in perfect technical condition in accord-
ance with their intended use and only by safety-conscious persons.

In particular, safety-conscious use includes being operated in an IT envi-
ronment which meets the current security-relevant standards and for
which there is an overall concept for IT security.

KUKA TEERFEBETRBESREHEN - ERBEIERMRGT - 6B
BERZE2ETHUNABRE - B2 - LEFFERERTERF FOEMRE -
AEENLZZHEERE  DARBEENZENE -
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=y

A Take measures to ensure IT security FREV{TENETE - BRENZE
IT security involves not only aspects of information and data processing
as such, but also affects at least the following areas: EflZENMEEHNE

AREBEESE  BERTEZE TSNS
. Technology, organization, personnel, infrastructure 1l « 484 - A
IR

KUKA urgently recommends that users implement an information securi-
ty management system for their products which designs, coordinates
and monitors the tasks related to information security.

KUKA %EWE**@%%@MZ\ZEZ%A%% CBU-EENLZEEERMS - R
it e BRI BEEENLZENET -

Sources for information about IT security for companies include: A& ZH
EHREER

+ Independent consulting firms & 1IVEEEER AT

+ National cyber security authorities BIX B Z £ B /7 8E1I

National authorities often make their recommendations available on the In-
ternet. In addition to their official language, some national authorities pro-

vide their information in English. BIX B BUL& B SEMANEZ T EZNE
WL RTYERMMESZESIH ALt EERARERHRELEN -

3.4.5. Transportation &%

Manipulator 123 F &

The prescribed transport position of the manipulator must be observed.
Transportation must be carried out in accordance with the operating in-
structions or assembly instructions of the robot.

Avoid vibrations and impacts during transportation in order to prevent
damage to the manipulator. H/EEBIREEFEEZXNNIEEREE

ETHFH%””?%%T%T’EEQEHEE%H SIRREAT ¢

Robot controller 1Z#lg8

The prescribed transport position of the robot controller must be observed.
Transportation must be carried out in accordance with the operating in-
structions or assembly instructions of the robot controller.

Avoid vibrations and impacts during transportation in order to prevent
damage to the robot controller. /BB IR FETHIZREERIETE

RUEBE  BELVAKBRRFERFRANARERAT  RERIE
BErHEARCED
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External axis (optional) MRl ( AT )

The prescribed transport position of the external axis (e.g. KUKA linear
unit, turn-tilt table, positioner) must be observed. Transportation must be
carried out in accordance with the operating instructions or assembly in-

structions of the external axis. %78 5”*%””?“9@5% - UNAR MRS - EEE(E
REE - B BERFNIETCERBE INBKIE e F 1R IERRAREY
HAEEIETRENAT -

3.4.5. Start-up and recommissioning B R 5 331

Before starting up systems and devices for the first time, a check must be
carried out to ensure that the systems and devices are complete and op-
erational, that they can be operated safely and that any damage is detec-

ted. E—REHA - WEERAANREEZCEN - METUZZREN - M
BEEREARER -

The valid national or regional work safety regulations must be observed
for this check. The correct functioning of all safety functions must also be

tested. EMEBNRETIEBKAMENIRTIFRLZEZRE - MELEIEE
AYIERETEED ER LA RGO -

A Changing default passwords E ot B2

The KUKA System Software is supplied with default passwords for the
user groups. If the passwords are not changed, this enables unauthor-

ized persons to log on. [RMFE A CKRHEMNWBIBRTEHLE
FlGE: - MRBHBARMESE - BolgEE i RRENAB T SERER -

+ Before start-up, change the passwords for the user groups. REXEIA] -
MIERGERIEEE

+ Only communicate the passwords to authorized personnel. R & H# 1%
EAER

WARNING

Danger to life and limb due to incorrectly assigned cables 2% IEE

EHENESTEERIBTES

The robot controller is preconfigured for the specific industrial robot. The
manipulator and other components can receive incorrect data if they are
connected to a different robot controller. Death, severe injuries or dam-

age to property may result. ¥ H| 28 E R N R F B 2B AHIBIERS
AR ER - WNRIFEIEHIEE - WRFEMHEMITH - IS BINEIFIERE
MEH - DREEMETRINEERK
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Do not impair safety functions ROJIEIREZ 2 INEE

Additional components (e.g. cables and hoses) not supplied by KUKA
may be integrated into the industrial robot. If the safety functions are not
taken into consideration, this may result in death, severe injuries or

damage to property. IEKUKAFTIZHBIIMNIDTTHE ( BILNEELR - B ) - B

BEHRFER  FAoRENZRI6E - SRISERETSWEMER

ES

+ Additional components must not impair or disable safety functions. $h
Mt - RoEEE AL ETEE

NOTICE /J\l»

Damage to property due to condensation K& R4E2EHERIR

If the internal cabinet temperature of the robot controller differs greatly
from the ambient temperature, condensation can form. This may result

in damage to property. SR HI 2R B A EIINFUREEZ KK - OJgES

B7K SRR A T B BT 2318 1R

« Wait until the internal cabinet temperature has adapted to the ambi- ent

temperature in order to avoid condensation. %3t oK B AL - Tk

a0 a BN R E 2 INRE T -

The following tests must be carried out before start-up and recommission-
ing: RYFARAXHRAD - NERATLA AR ¢
General test: —fi%ifl&t
It must be ensured that: N3SEIEM /AR
» The industrial robot is correctly installed and fastened in accordance
with the specifications in the documentation. 128 F & E &R B
Fig - EREZEEE -
» There is no damage to the robot that could be attributed to external
forces. }R AT LUE A as F BBRNINNFE
* There are no foreign bodies or defective or loose parts on the industri-
al robot. FESMHY) - BEIBNS BN GERSRFE L
» All required safety equipment is correctly installed and operational.
FIEMZERE A FELEEHER
* The power supply ratings of the industrial robot correspond to
the local supply voltage and mains type. fFEH# R FENEIRR
1% - BERF BT E KRB BAER -
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WARNING 1&b&

Danger to life and limb resulting from external forces VN JTIEEEHIST

External forces, such as an impact or a collision, can cause non- visible
damage. For example, it can lead to a gradual loss of drive power from the
motor, resulting in unintended movements of the ma-nipulator.

Death, severe injuries or damage to property may result from non-visible

damage. MIIYOATIZE ~ BEERVSMNT) - DL AL H SRR A R BRROA SRR
IR - ENFEIFFFRYNEF - SNBSS HEMERK

Check the robot for damage that could have been caused by ex-ternal
forces, e.g. dents or abrasion of paintwork. & INFTERAIFEIEER - FlU

BRFAMEX - FARRERMRE - B8 - WRETERRSE -

Check the motor and counterbalancing system particularly care-fully.
— In the case of damage, the affected components must be ex-
changed. FERERFERGIT RS - BEENTH - HREIR -

* The ground conductor and the equipotential bonding cable are suffi-
ciently rated and correctly connected. ##3E 58 K iE AR 19 B S48

TEAR%E - W IFFEsEREE -
« The connecting cables are correctly connected and the connectors are
locked. = EEEE EMEERE - HERTEZE

Test of the safety functions: Al Z 2 INEE

A function test must be carried out for the following safety functions to en-
sure that they are functioning correctly: N3 ZEINEEMNBERIBHIT - LIFE

REIEEERF

Local EMERGENCY STOP device #ZE g8 FH=FHH

+ External EMERGENCY STOP device (input and output) M3l 1= 53R
+ Enabling device (in the test modes) RIEN5HEE (T1 - T2)
+ Operator safety BIEELE (WL EFT - BHEMRABERNT )

+ All other safety-relevant inputs and outputs used FTEZ = EENE@ L - &
AFSR

+ Other external safety functions FTE NI &2 IHAE
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3.8.4.1 Checking machine data and safety configuration
BERRSHAMNLZZHRERTE

/\ | WARNING &&

Danger to life and limb due to incorrect data #HEREVREDEHASET

The industrial robot must not be moved if incorrect machine data or an
incorrect controller configuration are loaded. Unforeseeable reactions may
occur. Death, severe injuries or damage to property may result.

MEERARSEEARRE - AUMEBHRTFE - FARNNERFERE
BF - UERBTSEN -

+ Only operate industrial robots with correct data. #235F B{E8E7EfE AL
MERSE L HEE T RE

» Following the start-up procedure, the practical tests for the machine
data must be carried out. The tool must be calibrated (either via an

actual calibration or through numerical entry of the data).EXEITZFH
7% - WERTHZASEERAE - TEVWEHKE (ARESER
MR IEHEHEERE@A )

+ Following modifications to the machine data, the safety configuration
must be checked. B R MASEE - LERELTHRE

+ After activation of a WorkVisual project on the robot controller, the
safety configuration must be checked. £ #5285 EIWorkvisual =
& WEAMELZIHEE -

+ If machine data are adopted when checking the safety configuration
(regardless of the reason for the safety configuration check), the prac-
tical tests for the machine data must be carried out. E@E L2 A
- NMRESZFSE - LAVITRASHERAE

+ System Software 8.3 or higher: If the checksum or the activation code
of the safety configuration has changed, the safe axis monitoring func-

tions must be checked. AR AESIF U L& - IRLZEHEGEED
RIENEEE L2 WESRITIEENEMIGE -

Up to and including System Software 8.5, the value in the safety con-
figuration is “Checksum?”; for 8.6 and above, it is “Activation code”.

KSS 8.5(2)UU T & - ELEHENERBREN - KSS 8.6L L - HARE
S

@ Information about checking the safety configuration and the safe axis
monitoring functions is contained in the Operating and Programming In-

structions for System Integrators. B E LT AR KL EMEIATINEET S
EBRE  RUREFM (formfBam )
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If the practical tests are not successfully completed in the initial start-up,
KUKA Deutschland GmbH must be contacted. H1R¥I4AFR B R RIG &

ERINSERL - MREAERR -

If the practical tests are not successfully completed during a different pro-
cedure, the machine data and the safety-relevant controller configuration

must be checked and corrected. MIREABMNERAGERT - #AHINT
B WERBTERAGSENLEHENEHIHAES ISR -

General practical test —f% = I

70/697 | A A

If practical tests are required for the machine data, this test must always
be carried out. #FSEMNERAHURENEN - ZHH —EEEENT

For 6-axis robots: ¥{6Elit&z3 F &
The following methods are available for performing the practical test:

N ETREERATERA

+ TCP calibration with the XYZ 4-point method EEXYZ 48530 - M TE P
E(TCP)RRIE

The practical test is passed if the TCP has been successfully calibra- ted.
WMRTCPOILUERARIE - A8 BRI

Oor: g2

1. Align the TCP with a freely selected point. The point serves as a ref-
erence point. EET—EATCPRIESESR -

% og

+ The point must be located so that reorientation is possible. ~& 123
BRBMONE  ZSEMVARHREMEMUSD -

* The point must not be located on the Z axis of the FLANGE coor-
dinate system. Z2E M AN ARBER A ANZE _EE

2. Move the TCP manually at least 45° once in each of the A, B and C
directions. IZE/DZEREA - B~ C AE45E 51 - FEBENTCP

The movements do not have to be accumulative, i.e. after motion in
one direction it is possible to return to the original position before mov-

ing in the next direction. BEI A MEIRFXEAR SN - HEIER - S
RUE—@EHME  BRESER BRESINI—EHN BOFSE
B kRO 3E S MU -

The practical test is passed if the TCP does not deviate from the ref-
erence point by more than 2 cm in total. f1RTCP A ZREESE BhitBiE2

éj\J//{_t EJ LE Zrz/Juit
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For palletizing robots: H#EH#zsF 5

Palletizing robots, in this case, are either robots that can be used only as
palletizers from the start or robots operated in palletizing mode. The latter

ra=1=]

must also be in palletizing mode during the practical test. TEE 12 1121423
FEUUCHREAKEFENEHETFECANERER  2EEERA
AR - MWEREERER TR

First part: Bt

1. Mark the starting position of the TCP. ETCPZEIASRLHFC R
Also read and note the starting position from the Actual position —
Cartesian display on the smartHMI. FBEVIL sC x2S 88 _EEMRRE RO B R AL
=

2. Jog the TCP in the X direction. The distance must be at least 20% of
the robot’s maximum reach. Determine the exact length via the Actual

position display. EXS @ ETTCPTEIE R E) - BN ERTE R

RNBREN20%L L - BiBHER TNERNUER TR  HHERBHEE -
3. Measure the distance covered and compare it with the distance value

displayed on the smartHMI. The deviation must be < 5%. B =RIFT

BEIEERE - WAIZBR BN REMELER - RELER/NIRE% -

4. Repeat steps 1 and 2 for the Y direction and Z direction. E8_EEHILER
1702 - BBYRZF51E -

The first part of the practical test is passed if the deviation is < 5% in ev-
ery direction. WIRE{EFEIKRZEED/RE% - Rli@EE—ER 2 RBRRIE -

Second part: 5 _ 25

* Rotate the tool manually about A by 45°: once in the plus direction,
once in the minus direction. At the same time, observe the TCP.

HAFHRELLS  TIEFEAERE - ERFEIZRTCP
The second part of the practical test is passed if the position of the TCP
in space is not altered during the rotations. WISRTCPEZEE P RIMUE - IF
Ao - RIBAE o ERAIE -

Practical test for axes that are not mathematically coupled 2 B 5t &% Ba Bt 14 A9 S SR &M

If practical tests are required for the machine data, this test must be car-
ried out when axes are present that are not mathematically coupled. 215

BEHZFSUUERA - HFBBILOINEDE - AR -

1. Mark the starting position of the axis that is not mathematically cou-
pled. 2 RIMEBEAFEIR U E
Also read and note the start position from the Actual position
displayon the smartHMI. B s 8z FEERR NI ERUE
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2. Move the axis manually by a freely selected path length. Determine
the path length from the Actual position display. EE—ENEEER

E - FEZEIIEH - BBRHER LHOUERS  HEBERBHE -

+ Move linear axes a specific distance. &) 47 14 B —{E45 E A0 EE B8

+ Move rotational axes through a specific angle. ¥ &h iz & i — @45 EHY
=)

3. Measure the length of the path covered and compare it with the value
displayed on the smartHMI.

The practical test is passed if the values differ by no more than 5%.
ERSNFMBEHE  UNASRFHENREMICE - RENBENREY -
4. Repeat the test for each axis that is not mathematically coupled.

HE—{EIMERE - BT DHAVAIE -

Practical test for robot on KUKA linear unit/ROBROOT kinematic system

HKUKA 4R 148l/Robroot B E) Z 4t (1 = BRI

Applicable up to and including System Software 8.5: A~
HAKSS 8.5 (&) LIFhR&E

If practical tests are required for the machine data, this test must be per-
formed if the robot and the KUKA linear unit (KL) are mathematically

coupled. MMRFEHAFSHUMERLA G - BB MEAIKUKALR R - 1204
Bl -

+ Move the KL manually in Cartesian mode. L{E & M#IZEZ - 81 K UKALR
M

The practical test is passed if the TCP does not move at the same
time. MIRTCPIL KR ERF%E) - RIFBBERAGE

Applicable for System Software 8.6 or higher: LI N
KSS8.6 (&) KIERRA

If practical tests are required for the machine data, this test must be car- ried
out if the robot is mounted on a mathematically coupled ROBROOT

kinematic system, e.g. on a KL. lIRFEZH AR SHMER G - Bik=:
BLEREBMHEARROBRROT A4 - AIMIKUKALZR M) - RIFEH TSR

* Move the axes of the ROBROOT kinematic system manually in Carte-
sian mode, individually and one after the other.

The practical test is passed if the TCP does not move at the same
time. LEAMIZER B EFEEROBROOT kinematic system » #15R

TCPIIKR[EFEE - AIBBERAR
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Practical test for couplable axes ¥[8 5 & &7 2 BRI

If practical tests are required for the machine data, this test must be car-
ried out when axes are present that can be physically coupled and uncou-

pled, e.g. a servo gun. INRFBEHZFSHMERAE - EBE BRI
O - MBI - BT NERIE -

1. Physically uncouple the couplable axis. %5 5% 78 i B8 Bk i

2. Move all the remaining axes individually. Z—f2 &) = &

The practical test is passed if it has been possible to move all the re-
maining axes. MRMAZMENGEIEAZE - QBRI BB

.  Start-up mode F#1EI( ( HMLI: start-up> >service> >start-up mode )

Description

The industrial robot can be set to Start-up mode via the smartHMI user in-
terface. In this mode, the manipulator can be moved in T1 without the ex-

ternal safeguards being put into operation. #z8 FE OB BHERRES
RIER - EEEER T  #EFEOUDIERINIZRET - UTIERE
g -

The safety interface used affects “Start-up” mode: %277 E#{Start-up mode

)
Discrete safety interface 2 B{XNZENH

+ System Software 8.2 or earlier: KSS 8.2iR5, & R R A

Start-up mode is always possible if all input signals at the discrete
safety interface have the state “logic zero”. If this is not the case, the

robot controller prevents or terminates Start-up mode. REEBI L
ENEEANRIEIS "zero” ARERES - Start-up modeZ BERRY - B A
= - #hlzs = ME EEURAIEStart-up mode -

If an additional discrete safety interface for safety options is used, the
inputs there must also have the state “logic zero”. IR B EFLRINI S

BMAZE2NE - WAFNIKIESR "zero” AREERF - Start-up mode7 BERE
BY -

+ System Software 8.3 or higher: KSS 8.3k 3% & #ThR A

Start-up mode is always possible. This also means that it is independ-
ent of the state of the inputs at the discrete safety interface. Start-up

modeB A AL E 7\ E AR -
If an additional discrete safety interface is used for safety options: The
states of these inputs are also irrelevant. 1R BERREINI DAL E

TE - WAL - tEAStart-up modeFRUER -
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Ethernet safety interface L2 H

The robot controller prevents or terminates Start-up mode if a
connection to a higher-level safety system exists or is established. 0l

REERIASHELE 24 - EH8EH EsEE=Start-up mode -

Effect
When the Start-up mode is activated, all outputs are automatically set to

the state “logic zero”. EStart-up modeRF - FIAMNBLFRE R
"ZERO"

If the robot controller has a peripheral contactor (US2), and if the safety

configuration specifies for this to switch in accordance with the motion en-
able, then the same also applies in Start-up mode. This means that if mo-
tion enable is present, the US2 voltage is switched on — even in Start-up

mode. E# R FEAEINIFERUS2)E - IRZEHERBS KB ES BN E UL
FRBAERE - @A - EStart-up mode FMIERTHERE - thREHR - MR
HIREENRNED - US2 EEEFREY - BIfEEStart-up mode M 2 & HMITUS2EER
FIRL -

Safety

@ The maximum number of switching cycles of the peripheral contactors is
175 per day. MNEBFRBEELRE - BERANRE - FABERLISR
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Hazards B Z

Possible hazards and risks involved in using Start-up mode: 1M Start-up
modefy1EE & &k

+ A person walks into the manipulator's danger zone. A BEEMKRFET
5 B 13

* In a hazardous situation, a disabled external EMERGENCY STOP de-
vice is actuated and the manipulator is not shut down. TE /B[R

- BT ERIEFRNIMNIZERE  RRFELIER

Additional measures for avoiding risks in Start-up mode: 17575 &5
R 0 R B

+ Cover disabled EMERGENCY STOP devices or attach a warning sign
indicating that the EMERGENCY STOP device is out of operation. £
SINTEBIFRANZFRBABSZNBE - DUBREBRIRAE - SIAESERZ
=ERECEER -

+ If there is no safety fence, other measures must be taken to prevent
persons from entering the manipulator’s danger zone, e.g. use of

warning tape. IR ML T EE - NWEREER  (HEBABEAGRE
15 MERESERE

Use f£H ;
Intended use of Start-up mode: Start-up modefTEHEAFA R

» Start-up in T1 mode when the external safeguards have not yet been
installed or put into operation. The danger zone must be delimited at least

by means of warning tape. SN E B RL R - BREEM
A FHEEREE - 4 #E(# FStart-up mode

+ Fault localization (periphery fault). #FE4&/)\& & - FEZHEER

+ Use of Start-up mode must be minimized as much as possible. E=Z %
A Start-up mode

WARNING &%

Risk of fatal injury due to non-operational external safeguards #&10]

EERIMNIZZE - BEARGNISZEME

Use of Start-up mode disables all external safeguards. Death, severe in-

juries or damage to property may result. f&fStart-up moder§ = 1E5MED

PIsEINAE - RUEAIET ~ BEEERMEEK

» There must be no persons in the danger zone of the manipulator
while it is in Start-up mode. £/ start-up mode 5 - #NWIERDHE
FAAE - EEEEEA
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Misuse i2F3

3.8.9

General
Wt

Manual

76/697 | AR A

Any use or application deviating from the intended use is deemed to be
misuse and is not allowed. It will result in the loss of warranty and liability

claims. KUKA is not liable for any damage resulting from such misuse. {1
fmEEstart-up modeITEHAEA - DEWRB/RABALEFTH - SR EEME
B FEREREMOIEEESAY - KUKARNEFZRRAFERWETEE

mode FHHIET

Manual mode is the mode for setup work. Setup work is all the tasks that
have to be carried out on the industrial robot to enable automatic opera-

tion. Setup work includes: FEIEXNER/BEHEEE LIEFARETIER - 2
ETESR .

o Jog mode TENET]
« Teaching #&
o Programming 2 #RiE

o Program verification #2555

The following must be taken into consideration in manual mode: R
BRI - BERFIIFEIA .
. New or modified programs must always be tested first in Manual
Reduced Velocity mode (T1). FHISHIBIEBEIZER - E—REA
Al EREATIFERIVAE

. The manipulator, tooling or external axes (optional) must never
touch or project beyond the safety fence. #z3F & - FELMWTEH -

SMEREH - Aol EBE L ZEEE -

. Workpieces, tooling and other objects must not become jammed as
a result of the industrial robot motion, nor must they lead to short-

circuits or be liable to fall off. T - TEREMIG - 123
FEEHR  AOEB—IL - SERREERN O ENIEE -

. All setup work must be carried out, where possible, from outside
the safeguarded area. MR FitzF0] - IERE TFAIRELEhE

BIMATT -
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Setup work in T1

ETIFRRE T If it is necessary to carry out setup work from inside the safeguarded

area, the following must be taken into consideration in the operating mode

Manual Reduced Velocity (T1): 1SRN BELZZPHERBAETEE TIE -

ETURERIFER - WEER NIIFIR ¢

o If it can be avoided, there must be no other persons inside the safe-
guarded area. MNIROJLUER - BNERBATLEZNEERR

« If it is necessary for there to be several persons inside the safeguar-
ded area, the following must be observed: IIRFEZEZAELEGE
&R - BB NIIRE

— Each person must have an enabling device. BB A& HEEE—ERED
K&

— All persons must have an unimpeded view of the industrial robot.
BAE LRI UB RS FEROIEE) - AT R AR IEL

— Eye-contact between all persons must be possible at all times. Fi5
A B RBER RI5 1 A8

« The operator must be so positioned that he can see into the danger
area and get out of harm’s way. R{FEFTLAIE - MWAEOIDIEZIGK
&l - HeEMmEt 2= ek

« Unexpected motions of the manipulator cannot be ruled out, e.g. in
the event of a fault. For this reason, an appropriate clearance must be

ry=1=]

maintained between persons and the manipulator (including tool). 128
FEARPOESREBER - SR - Bt - ABBAKBIFEURER
BEER -

Guide value: 50 cm. #&EE : 2050070

The minimum clearance may vary depending on local circumstances,
the motion program and other factors. The minimum clearance that is
to apply for the specific application must be decided by the user on

the basis of a risk assessment. &/)\HIE Z EEEH K IBIR G BRI - &
BEANEMEREME - EREENER - &/)\WESEEAFEREZEER
ZEE  BITRE -

Setup work in T2

ET2FRRE T If it is necessary to carry out setup work from inside the safeguarded

area, the following must be taken into consideration in the operating mode

Manual High Velocity (T2): 1SRN EELZEZPHEBRAETEETLF - £T12

SEEIFER - WEER MNIFIR :

» This mode may only be used if the application requires a test at a ve-
locity higher than that possible in T1 mode. N1RER LEEHFELLTIN
RED - AREEET2SRFHEL -

o Teaching and programming are not permissible in this operating mode.
A BES - AUFEAT2ER

» Before commencing the test, the operator must ensure that the ena-
bling devices are operational. TEHTRIFEAT - BIFE N AERREIE
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EoJLUEF

« The operator must be positioned outside the danger zone. ¥E{EE R BIL

UHEREREEIN
There must be no other persons inside the safeguarded area. It is the
responsibility of the operator to ensure this. FEEE WERER - SRBEM

ANERBREIRA

3.8.9 Simulation & #

Simulation programs do not correspond exactly to reality. Robot programs
created in simulation programs must be tested in the system in Manual
Reduced Velocity mode (T1). It may be necessary to modify the pro-

gram. EHEXN T ABESRESENRE - AERELENKSFERL - AT
TURZRES FETHRE - ETENENEEENEN -

3.8.9 Automatic mode EHEIHET

78/697 | A A

Automatic mode is only permissible in compliance with the following safety

measures: TEFE NIZEIEET - AeEERBEET

All safety equipment and safeguards are present and operational.

PENZEZRERLZZEEFEER U HER

There are no persons in the system. ZAAEEMAE

The defined working procedures are adhered to. B1TEIFH T (E

it

If the manipulator or an external axis (optional) comes to a standstill for
no apparent reason, the danger zone must not be entered until an EMER-

GENCY STOP has been triggered. #15RFE MM sh IR R E = -
EE) - AREABKRES - BRIFELKET2EHEE -
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3.8.9 Maintenance and repair fR& K # 2

After maintenance and repair work, checks must be carried out to ensure
the required safety level. The valid national or regional work safety regula-
tions must be observed for this check. The correct functioning of all safety

functions must also be tested. (REZERE - W ERERFRLZEZFEZE  HE
BRIRTEXSMANEE EZSFERENITEE - FIENLEINEEENFHHUR
-

The purpose of maintenance and repair work is to ensure that the system is

kept operational or, in the event of a fault, to return the system to an
operational state. Repair work includes troubleshooting in addition to the

actual repair itself. REKAEIE T IFERRERAMAERTENF - NE2EMER - [@
EBRTEFIRRE - #ETIFR 7 ABRVEES - L EZHEHERR -

The following safety measures must be carried out when working on the
industrial robot: N3 Z N HBERMAT

. Carry out work outside the danger zone. If work inside the dangerzone is
necessary, the user must define additional safety measures to ensure the safe

protection of personnel. EEREHINNITIEE MR —EREECHMEAIE
¥ FREMLNERINEEIMERERAERLZE -

. Switch off the industrial robot and secure it (e.g. with a padlock) to prevent it
from being switched on again. If it is necessary to carry out work with the
robot controller switched on, the user must define additional safety measures

to ensure the safe protection of personnel. BAEFIEHIZZ W _F58 - DIBFLER AL
FR - IR —TEHEEHEIEE  SRBUNERIGRIMERBRAEZSE -

. If it is necessary to carry out work with the robot controller switchedon, this
may only be done in operating mode T1. MR —EHZ/MMEIEZE - IRATIER

EZE -

. Label the system with a sign indicating that work is in progress. This sign must
remain in place, even during temporary interruptions to the work. 4{EIRZNBH

"HEBFRETS IR - BMEEREENEFEE O RREZTR -

. The EMERGENCY STOP devices must remain active. If safety functions or
safeguards are deactivated during maintenance or repair work,they must be

reactivated immediately after the work is completed. &{EFHBENBHITBENE
5 #IEFED  WREREMPAL TN L ZMNE - EIFETHE - WATE]
[Bl7g -
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s

Danger to life and limb due to live parts T EhE 4R ERK ST RS

The robot system must be disconnected from the mains power supply prior to work on
live parts. It is not sufficient to trigger an EMERGENCYSTOP or safety stop, because

parts remain live. Death or severe injuries may result. #23 FEEE TS oEAT - W BRR
BRAEERNELS - R T2FHBENZRELL - A LS EFER - BERETRIN

» Before commencing work on live parts, turn off the main switch andsecure it
against being switched on again. 1T OB TTHRIAIER - FBIEIRIE L8 - ERw

B

+ Then check to ensure that the system is deenergized. ABER AR ESEE HHE

Faulty components must be replaced using new components with the same article
numbers or equivalent components approved by KUKA Deutschland GmbH for this

purpose. BIERITTH A RARERISE B &R R MR ENEE - ZHITRES -
Cleaning and preventive maintenance work is to be carried out in accordance with

the operating instructions. {KIB1R1EFM - MITE R KTEPIHIRE -
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Even when the robot controller is switched off, parts connected to periph-
eral devices may still carry voltage. The external power sources must
therefore be switched off if work is to be carried out on the robot control-

ler. ENERARH R FERRIRER - BIBERBREENE D - St NIRER
ER - F UL RAIE IR - N ARFIEER BN EIRMIE -

The ESD regulations must be adhered to when working on components in
the robot controller. 1Tz FEEHISZANTTHAEER - W ABTHERE
BIRE -

Voltages in excess of 50 V (up to 780 V) can be present in various com-
ponents for several minutes after the robot controller has been switched
offl To prevent life-threatening injuries, no work may be carried out on the

industrial robot in this time. TE¥ZHEREAEL S E - ARG L - OIEERE
EBES0VIER (EE780V ) » BEBRET - SERIBZEILIEE -

Water and dust must be prevented from entering the robot controller. K15k
BEW R I G 3 AP HIZR A ED -

Counterbalancing system il %4t

KSS 8.6 SI V5 | Issued: 20.12.2019

Some robot variants are equipped with a hydropneumatic, spring or gas

cylinder counterbalancing system. REZE A EEFEFERAEMNHIE H

o MRE - BE - REETIERR

The hydropneumatic and gas cylinder counterbalancing systems are pres-

sure equipment and, as such, are subject to obligatory equipment monitor- ing

and the provisions of the Pressure Equipment Directive. /&5 fl& iethl %

mEREERE - ALty /REREH M Ei kB OREIEERE

The user must comply with the applicable national laws, regulations and

standards pertaining to pressure equipment. R BN EBIRIZITEIZR A

L RE RIZEMEE R 0 -

Inspection intervals in Germany in accordance with Industrial Safety

Order, Sections 14 and 15. Inspection by the user before commissioning

at the installation site. 7FE/2E - EAIBBEKIEBI XL EAS - £14 - 15

EREPIE - [IEATELSME, - BIEAENTRE -

The following safety measures must be carried out when working on the

counterbalancing system: i # 2 ABRIER - TEHBIENREBRAT

. The manipulator assemblies supported by the counterbalancing sys
tems must be secured. B R AFTEE BN FEW - WETLUEE

. Work on the counterbalancing systems must only be carried out by
qualified personnel. M BHREEASET
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Hazardous substances EEZY&

The following safety measures must be carried out when handling hazard-
ous substances: EEEBEVER - BER MNIZEHEE

. Avoid prolonged and repeated intensive contact with the skin. % &

EBTEBNE

.t

e  Avoid breathing in oil spray or vapors. &% IR AHFEI RS

o  Clean skin and apply skin cream. BZKN B FERAEEEZR

A Use current safety data sheets IR BMEZEERNR

Knowledge of the safety data sheets of the substances and mixtures
used is a prerequisite for the safe use of KUKA products. Death,

A
a
A

injuries or damage to property may otherwise result. 1 &E &3
B OREYNEZEERE - SRRLEEAKUKAERFTRIEY -

* Request up-to-date safety data sheets from the manufacturers of
hazardous substances regularly. Z[@RBEKRIFBEYERRHN

EGIEE

3.8.9 Decommissioning, storage and disposal 11 - {77 - EI8

The industrial robot must be decommissioned, stored and disposed of in
accordance with the applicable national laws, regulations and standards.

THEEBFERE 7 EEQRBREFEISRERTERE
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3.8.10 Safety measures for single point of control BRI L 215

Overview
If certain components are used on the industrial robot, safety measures
must be taken to ensure complete implementation of the principle of “sin-
gle point of control” (SPOC). R EFEB BRI EN LY - WA
EWL TN - FEIRSPOC(BREEH)TEMT

The relevant components are: R TTHS

e Submit interpreter

e PLC

o OPC server

+ Remote control tools

» Tools for configuration of bus systems with online functionality

» KUKA.RobotSensorinterface (KUKA RSI)

o KUKA.DeviceConnector

(but not KUKA.DeviceConnector pre-installed)

Since only the system integrator knows the safe states of actuators in the

periphery of the robot controller, it is his task to set these actuators to a

safe state, e.g. in the event of an EMERGENCY STOP. ARB#HES
=n

BERITHIREENEFRLZEZNE - HItAGEaRAEE - BEBHHRRE
EZEMRETD - AW . IFRBERKAERE  NEENLERE -

A\ Further safety measures for Single Point of Control EZIEHERZ S
=i

Depending on the specific application, further safety measures may be
required to ensure complete implementation of the principle of “single
point of control”. Failure to take this precaution into consideration may

result in death, injuries or damage to property. KIB4SERER - WA
REGEPSZ T FET - FSPOC(BERIEH) TR T - BEIR - RIKEUE
BRFER M ERS S - RERERMERSE -

» Check whether further safety measures are required; if so, imple-
ment them. BEEEFEERN LTI

T, T2
In modes T1 and T2, the components referred to above may only access

the industrial robot if the following signals have the following states:

FitHlg sz REE NI FEEGISZAMAPTRAE N - TREERIRGFE

Signal 2§ L HEE State required for SPOC
BB RE PRI SRAR AR

SUSER_SAF TRUE

$SPOC_MOTION_ENABLE TRUE
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Submit interpreter, PLC

84/697 | AR A

If motions, (e.g. drives or grippers) are controlled with the submit interpret-
er or the PLC via the 1/O system, and if they are not safeguarded by oth-
er means, then this control will take effect even in T1 and T2 modes or

while an EMERGENCY STOP is active. #1528 FHsubmit interpreterig 22 &
I PLCEBI/OZHIES) (AIMNERENFIRISIZEMN ) - MR LBEMWZ 24

&ift - BlERETL - T2 - A FHRECKB/BFLT - Ll
wAHESIUBRET

If variables that affect the robot motion (e.g. override) are modified with
the submit interpreter or the PLC, this takes effect even in T1 and T2

modes or while an EMERGENCY STOP is active. {15 11428 F 32 E)
22 (Bl EE ) - SR fEAsubmit interpreterslPLC - BIEZETL ~ T2
BT FERFHEBCLEEELT B2 LG E2 0 UBNE

7 -

Safety measures: Z 2 1&H

« In T1 and T2, the system variable $OV_PRO must not be written to
by the submit interpreter or the PLC. ZET1RT2IE T - 2HSE
$OV_PROA DI B B3N ZPLCEZEHIEN -

* Do not modify safety-relevant signals and variables (e.g. operating
mode, EMERGENCY STOP, safety gate contact) via the submit inter-

preter or PLC. AZ2EBHEEMsubmit interpretersiPLCENZ 2 A
BENSRE2 8 ( NIRRT - =FFRE - £2PIEE)

If modifications are nonetheless required, all safety-relevant signals
and variables must be linked in such a way that they cannot be set to

a dangerous state by the submit interpreter or PLC This is the re-
sponsibility of the system integrator. MIREEBEEEK - FIELEE

BARIRNSEENS 8 - MW RHEEEEAEEMBE E%%%ﬁ%éﬁﬁ@%
-
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OPC server, KUKA.DeviceConnector, remote control tools

These components can be used with write access to modify programs,
outputs or other parameters of the robot controller, without this being no-
ticed by any persons located inside the system.

OPC server * KUKA.DeviceConnector ~ Zin#EHl T E - ol FARERZT - &
- ISR FEERIRNEMSE - BASBEMREHUAS

Safety measure: ZZ 151

If these components are used, outputs that could cause a hazard must be
determined in a risk assessment. These outputs must be designed in such
a way that they cannot be set without being enabled. This can be done
using an external enabling device, for example.

MREREERNRS - FERNBEELRIARRAL - SHRVESINRRE
—EREMMER R EN EE - BIMNERIMNERRIENRE - RMMITHEREN(E -

If these components have an online functionality, they can be used with
write access to modify programs, outputs or other parameters of the robot
controller, without this being noticed by any persons located inside the

system. EER 2 AAOARERTETE - oJARNERET - Wl - S F BTG
@ROEMSE - BASEMIRGHOAS

+ WorkVisual from KUKA

« Tools from other manufacturers 2 #5EEH TE

Safety measure: ZZ 151

In the test modes, programs, outputs or other parameters of the robot
controller must not be modified using these components. FEAIFER T - 2

o B SR TFEEGSRNERISE - 9ATRE
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