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Aplicaciones

@ Manipulacion:
@ Pick and Place.
@ Paletizado.
QEtc.

@ Soldadura.
@ Pintura.
@ Corte.

@ Tareas Cooperativas:
@ robot — robot.
@ humano — robot.

@ Exploracion:
@ espacial.
@ lugares peligrosos o inaccesibles.
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Application area

Handling operations/ Machine tending

Handling operations for metal casting

Handling operations for plasiic moulding

Handling operations for stamping/forging/ bending
Handling operations at machine tools

Machine tending for other processes

Handling operations for measurement, inspection, testing
Handling operations for palletizing

Handling operations for packaging, picking and placing
Material Handling n.e.c.

Welding and soldering (all matenals)

Arc welding

Spot weiding

Laser welding

other welding

Soldering

IFR
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Federation of

Repelics
Assistant processes for the primary operation (the robot doesn't process the main
operation directly)
including die-casting
also inserfing operations for injection moulding

e.g. handling during assembly, handling operations during glas or ceramics producton or food production
Robots that handle workpieces at an extemal welding TCP (i.e. MIG/MAG forch or spot gun) need o be reporied
in the appropriate welding dassification (i.e. 161 for arc weiding or 162 for spot welding) and shall not be countet
io the classification of handling operations.

triage, quality inspechon, calibrating

all sectors, all kinds and sizes of pallets

&.g. operations duning primary and secondary packaging
&.g. iranspaosing, handling during sandcasting

|2.g. ultrasonic welding, gas welding, plasma welding



https://ifr.org/

170 Dispensing

1 Painting and enameliing area-measured applicabion of lacquer (surface coat)

172 Application of adhesive, sealing matenial or similar material spot-wise and line-wise

179 Dispersing Spraying of ;g.m!m,mdemWmemdedﬂ
190 Processing enduring changing, the robot leads the workpiece or the tool, material removal

19 Laser cutting
192 Water jet cutting
193 Mechanical cutting/grinding/ deburring/ milling/polishing
198 Other processing

200 Assembling and disassembling

&.g. gasiplasma cutting, driling, bending, punching, shearing
enduring positioning of elements

screw/nut-drving, dinching, reveting, bonding

also temporarily positioning to facilitate the assembling process
recycling, removal of cover after processing

208 Other assembling not mentioned before

900 Others
901 Cleanroom for FPD
902 Cleanroom for semiconductors
903 Cleanroom for others
905 Cithers not mentioned before
999 Unspecified the application is unknown
Sources: IFR




170 Dispensing

17 Painting and enameding area-measured application of lacquer (surface coat)

172 Application of adhesive, sealing material or similar matenial spot-wise and line-wise

- _— Speaying ;g_m’mm,mﬂmﬁdmﬂmmggutmmmﬂqﬁmdmmﬂm
190 Processing enduring changing, the robot leads the workpiece or the tool, material removal

19 Laser cutting

192 Water jet cutting

193 Mechanical cutting/grinding/ deburring/ milling/palishing
198 | Other processing e.g. gasiplasma cutting, drilling, bending, punching, shearing
200 Assembling and disassembling enduring positioning of elements

201 Fixing, press-fitting screw/nut-driving, clinching, reveting, bonding

202 Assembling/ mounting/ inserting also temporarily positioning to faciitate the assembiing process
203 Disassembling recycling, removal of cover after processing

208 Other assembiling not mentioned before

900 Others
901 Cleanroom for FPD
902 Cleanroom for semiconductors
903 Cleanroom for others
905 Others not mentioned before
999 Unspecified the application is unknown
Sources: IFR




Types of robots

Personal/Domestic Robots
1-7 Robots for domestic tasks
- Robot companions [ assistants / humanoids
- Vacuuming, floor cleaning
- Lawn mowing
- Pool dleaning
- Window cleaning
- Home security & surveillance
- Others
8-11 Entertainment robots
8 Toy'habby robots
9 Multimedia robots
10 Education and research
1 Others
12-14 Elderly and handicap assistance
12 - Robotized wheslchairs
13 - Personal aids and assistive devices
14 - Other assistance functions
15 Other personal/domestic robots

Source: IFR
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| Professional service robots

16-21 Field robotics
16 - Agriculiure {broad acre, greenhouse, fruit-growing, vineyard)
17 - Milkang robots
18 - other robaots for vestock fanming
19 - Mining robots
20 - Bpace nobots
21 « Dihers
22-26 Professional cleaning
2 -Floor cleaning
23 Window and wall dleaning (including wall climbing robots)
24 -Tank, tube and pipe cleaning
25 - Hull cleaning (aircraft, vehicles, etc.)
26 -other cleaning tasks
27-29 Inspection and maintenance systems
27 - Faciities, plants
28 - Tank, tubes, pipes and sewers
29 - Other inspection and maintenance systems
30-33 Construction and demolition
30 - Nudlear demolition & dismantling
K} - Building construction
32 - Robots for heavy/civil construction
3 - Other construction and damalition systams




34-33 Logistic systems

u - Autonomous guided (AGY) vehicles
in manufactunng emanonments
35 - AGV's in non-manufaciurng environments (indoor)
36 - Cargo handling, outdoor logistics
37 - Personal fransportation (AGV for parsons)
38 - Other logisbics
39-42 Medical robotics
39 - Diagnostic systams
a0 - Robot assisted surgery or therapy
41 - Rehatulitation systems
42 - Other medical robots
43-45 Rescue und security applications
43 - Fire and disaster fighing robots
e - Surveillance/sacurity robols without LAY
45 - Dther rescue and sacunty robots
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46 - Demining robots
47 - Unmanned aerial vehicles
48 - Unmanned ground based wehicles (e.g. bomb fighting)
49 - Unmannéd undarwatar vehicles
50 - Other defense applications
51 Underwater systems (civilgeneral use)
52 Powered Human Exoskeletons®
53 Unmanned aerial vehicles (general use)
54 Mobile Platforms (general use)
55-59 Public relation robots and joy rides
55 Hotel and restaurant robols
96 Mobile guidance, information, ledepresance robots
57 Robats in markating
8 Robot joy rides
59 other public redation

60 Other professional service robots not specified above
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Normas

--> S0 8373: 2012

https://www.iso.org/standard/55890.html|

Europe North America
ANSIRIA
ISO 10218-1:2011 | R15.06-2009
R;}hc't (robot) CAN/CSA
salety
ctandards | ISO 10218-2:2011 | £434-2008
(robot systems) (robots and robot
systems)
ISO 12100:2010
(risk assessment)
Machmery
12
safety ;Eﬁcgifsit;e‘mf ANSIB11.0-2011
standards ty
IEC &62061:2005
(functional safety)
Machine _
European Machi- :
safety nerv Directive (no equivalent)
legislation y
Workplace | e.g. Berufsgenos- OSHA 1910 (US)
safety senschaft direc- | provincial regula-
regulations | tives (DE) tions (CA)

TR\

ISO

NS

International
Organization for
Standardization


https://www.iso.org/standard/55890.html

TC 299

Robotics

Secretary: Katarina Widstrom (SE)

Working Group 1

Vocabulary and
characteristics

Chair: Soon-Geul Lee
(KR)

Standards:

* |1SO 8373 (Terms and
definitions, published)

* |SO 9787 (Coordinate
systems, published)

* 1SO/DIS 19649
(Vocabulary for
mobile robots)

Working Group 2

Personal care robot
safety

Chair: Gurvinder Virk
(UK)

Standards:

* |SO 13482 (Safety for
personal care robots,
published)

* ISO/CDTR 23482-1
(Verification &
validation methods
for 1SO 13482)

* ISO/CD TR 23482-2
(Application guide for
ISO 13482)

Working Group 3
Industrial Safety

Chair: Roberta Nelson
Shea (US)

Standards:

* 1SO 10218-1/2 (Safety
for industrial robots,
published)

* 1SO/TS15066 (Safety
for collaborative
industrial robots,
published)

* Technical reports on
manual load/unload
stations, end effectors
(new work items)

Working Group 4

Service Robots

Chair: Seungbin Moon
(KR)

Standards:

* |SO 18646-1 (Loco-
motion performance,
published)

* ISO/WD 18646-2
(Navigation
performance)

* Tasks: Contact with
liaisons (IEC, OMG);
Explore need for
additional standards

Joint Working

Group 5
Medical robot safety

Chair: Gurvinder Virk
(UK)

Standards:

* |EC/DTR 60601-4-1
(Report on autonomy)

* |EC/NP 80601-2-77
(Safety for surgical
robots)

* IEC/NP 80601-2-78
(Safety for
rehabilitation robots)

* Joint working group
with IEC/SC 62A and
IEC/SC62D

Working Group 6

Modularity for service
robots

Chair: Gurvinder Virk
(UK)

Standard:

* Modularity for service
robots (preparation of
new work item)



https://committee.iso.org/home/tc299
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Aplicaciones en medicina



../../IntroaTecnologia/2018/U6/RobotDa Vincci.mp4
https://www.davincisurgery.com/da-vinci-systems/about-da-vinci-systems

Sistema ROSA: Robotic Stereotactic Assistance

Neuronavegador

+ Brazo Robodtico
antropomorfico de
6GDL con un extremo
operativo
intercambiable,
montado sobre una
plataforma movil



http://promedz.com/lebanon-medical-device/viewproduct/rosa-robot/
../../IntroaTecnologia/2018/U6/ROSA Robot.mp4

Sistemas diagndstico por imagen intervencionismo

Mazor

Siemens Artis Zeego



https://www.mazorrobotics.com/
https://www.siemens-healthineers.com/

Otras aplicaciones en medicina

https://www.kuka.com/es-
es/sectores/healthcare/kuka-medical-robotics



https://www.kuka.com/es-es/sectores/healthcare/kuka-medical-robotics

Industria 4.0

Tipo de informacion

( Y G

Nivel

pacidad basica y disponibilidad para

la planificacién de la produccion

Solicitud de mantenimiento, datos
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Informaciones de E/S, p. ej., valor de vacio alcanzado,

pieza agarrada, tiempo de ciclo

m—
@ de productividad y calidad




Ejemplo Universal
Robots

R
© " UNIVERSAL ROBOTS 21



* Un sistema robdtico colaborativo debe cumplir con los requerimientos descritos en los
siguientes estandares internacionales

Estandar

ISO 13849-1

SO 10218-1

1ISO 10218-2

ISO TS 15066

1ISO 12100

Describe Responsable

Principios generales para el disefio de las
partes de los sistemas de mando relativas a

la seguridad Fabricante

Requisitos de seguridad para robots
industriales

Seguridad en la integracion de sistemas
roboticos

Especificacion técnica para robots
colaborativos Integrador

Principios generales para el disefio.
Evaluacion del riesgo y reduccion del
riesgo.

R
UNIVERSAL ROBOTS



ISO 12100: Evaluacion y reduccion del riesgo

* OBLIGATORIO

* Elintegrador DEBE realizar una evaluacion de riesgos

* NO OBLIGATORIO

* El cumplimiento con los estandares
* jSe recomienda cumplir con los estandares!

* En caso de accidente:
* Siel sistema cumple con los estandares
* Siel sistema no cumple con los estandares

» ']‘

YES—

NO

!

» El fiscal debe probar la culpabilidad
» El integrador debe probar su inocencia

W
UNIVERSAL ROBOTS
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Diferencias regionales

e (Canadid

¢ CAN/CSA-7434-03: 2013

* EEUU

Armonizado con estandares internaciones ISO
Consiste en la 1SO 10218-1 e ISO 10218-2 con diferencias regionales

* ANSI/RIA R15.06: 2012

*  Brasil

Armonizado con estandares internacionales ISO
ISO 10218-1 e ISO 10218-2 estan unidos en un Unico documento

* NR12

Estandar no armonizado con estandares internacionales ISO

R

CAN/CSA-2434-03

ANSI/RIA R15.06

NR12

UNIVERSAL ROBOTS
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Diferencias regionales

* Japodn

* JISB8433-1:2015 and JIS B 8433-2:2015
Traduccién directa de las 1ISO 10218-1 y ISO 10218-2

Corea del Sur

e KSBISO 10218-1 and KSB ISO 10218-2
Traduccién directa de las 1ISO 10218-1 y ISO 10218-2

* Taiwan
* CNS 14490-1 B8013-1 and CNS 14490-1 B8013-2
Traduccidén directa de las 1ISO 10218-1 y ISO 10218-2

Australia

* AS2024.3301-2009
2024: Seguridad de maquinaria

Parte 3301: Requerimientos de seguridad para robots industriales

* Listado completo: Support site - Safety standards

R

»
IS B 8433-1/2

»

KS B 1SO 10218-1/2

% CNS 14490-1 B8013-1/2

UNIVERSAL ROBOTS
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http://www.universal-robots.com/how-tos-and-faqs/faq/ur-faq/safety-standards-18957/

Services for all your Testing,
Inspection, and Certification needs

Understanding

local and global
safety regulations

is critical when
satting up machinery
production or
implementing
equipment. Any
failure to follow

such intricate,
interconnectad and
constantly-changing
protocols can disrupt
your operations.

TUV Rheinland’s
machinery services
can help. Backed by
a global network and
in-depth technical

expertise, we can
deliver a customized
review of your safety
implementation, and
help you manage
strategies for

every stage of the
machinery lifecycle
—from development
to production and
commissioning,
modification, all

the way through to
recycling.

MACHINERY SAFETY COMPLIANCE
TOV Rheinlend delivers a full-rangs of
sarvicas to demonstrata machinery
safety compliance with major global
reguletory requirements. They
include:
EU Directives such as:
- Machinery Directive 2006/42/EC
— EMC Directive 2014/30/EU
G5 Mark end TUV Mark
cTUVuz Mark [ANSI/UL and CSA
standarde for US and Caneda)
Machinery Sefety eccording to
globel end domestic 2tanderds
{e.g- 150 13848]
Rizk Azzezzment for Machinary:
50 12100
Leser Safety: IEC 60826,
50 11633
Complience with local regulstions
on machinery, including:
- Field Eveluation Services [FES)
for US end Cenada
— PUWER for UK
- NOM 004 for Mexico
— MR 12 for Brazi
— KOSHA for Kores, and others

PRODUCTION LINES

Waorkplace safety ssaurance coverz

a complete asgessment of the

machinery throughout the production

line, including:

» Workplace Safety Azseazment

* Inter-mechingry Azzssament

* Review of Risk Azzeasment and
Safety Intagrity Lawveals [SIL)

CYBERSECURITY

Protacting machinesz or production

lines from cyber risks brings

compenies clozer to the Smart

Fectory idesl. TOV Rheinland

aervices includs:

* Intercperebility Azzssament

» Penstration Tests and
IT Security Ansalyziz

» CB Scheme certification to [EC
62443-4-1 product developmeant
requirsments

» |SA Securs certification to [5A
62443-4-1 and |5A B2443-4-2

* UL 2800 Seriss

FUNCTIONAL SAFETY
EC 61808
EM 62081 Safety of machinery

SEMICONDUCTOR
MANUFACTURING EQUIPMENT
Az the world goss digitsl,
complisnce with industry-specific
requirements for semiconductor
production mechinery zet by
industry szzociations and other
mejor stakeholders hes never been
more important. TOV Rheinland ‘s
offaring currently includes:

» SEMI 52: Environmental, Health,
and Sefety (EHE]

SEMI 5B: Ergonomics

Engin=sering

SEMI 523: Conzervation of
Energy, Utilities end Materialz
Uzad

S0P 38: safety requirameants for
Sesgate production sguipment

ROBOTICE
Az humen involvement in
menufecturing decreszss, the
evalustion of robetic systems iz in
high demsand. TOV Rheinland’s
comprehensive evaluation zervices
cover everything from the integration/
inztallation of fixed, mobils and
autonomous rebete, 1o related
conirolz end recharging stationa:
» Safety reguiremsentz for robotz

and robotic devicea:

- |50 102181 & IS0 10218-2

- ANSI/RIA 16.06

AMEI UL 1740 for rebotz and
robotic eguipment

50 [ TS 16066 for collaborative
robots

50 13482 for perzonsl cere robote

ADDITIVE MANUFACTURING
Additive Manufacturing or 20 Printing
offers incredible poseibilities. TOV
Rheinland can test and cartify 30
printers to & hest of international
standards, such as:
» Safety reguiremsantz for AM
machinez and 3D printsrz

» Rizk Azzeszment and safaty
avalustion

» Fectory and workplece sefety

* REACH and ReHS chemical
zafety for meteriels

CAN f CEA Z434 for industrial rebats

OTHER SERVICES

That iz not the end of the TOV
Rheinland ztory. We offer e
tremendous renge of eervices —
not only for mechinery, but alzo
for other industriss — including:

Market Access Services
Fecilitete the sxport of your
products by complying with
the local regulations i your
targst marketz

Worldwide Regulstory
Landscepe Research and
Information Service

Cur global network enables

us to capture the lstest
information on mandatory and
valuntary certification procedurss
and export regulations. Wa can
alzo support customers with
inzight into certification
procedures, end act se their
reprezentative when they spply for
certification

Treining & Consulting

We offer customized in-houzs
aaminers on standarde specificelly
for your preducts, az well sz
praliminary azgessments for
conformity with safety and guality
stendards



Seguridad lo primero

-~

Teniendo en cuenta las tendencias actuales en robdtica la
seguridad es un factor muy importante a ser considerado, se
debe SIEMPRE garantizar la seguridad del sistema en general,
de todos los operarios y los requerimientos legales y
estandares globales y locales deben ser cumplimentados.
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