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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and

non-govern
Internationg

Internationg
The main t
adopted by

Internationg

Attention is
rights. ISO

ISO 11553
Electro-opti

technically

mental, in_fiaison with 150, also take part in the work. 1SO collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart2.
hsk of technical committees is to prepare International Standards. Draft Interrational Stand
the technical committees are circulated to the member bodies for voting. -Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a vote.

drawn to the possibility that some of the elements of this document miay be the subject of p3
shall not be held responsible for identifying any or all such patent rights.

P was prepared by Technical Committee ISO/TC 172, Opticsfand photonics, Subcommittee S
cal systems.

This first edition, together with 1SO 11553-1, cancels and replaces ISO 11553:1996, which has b
evised.
consists of the following parts, under the genéral title Safety of machinery — Laser proces

ISO 11553
machines:

Part 1:

Part 2:

This correg
Commissio

General safety requirements

Safety requirements for hand-heldfaser processing devices

h (IEC) as well as that of ISO.

the

ards

an

tent

C9,

een

sing

ted version of ISO 11553-2:2007 now carries the logo of the International Electrotechnical
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Introduction

This

document is a type C standard as stated in ISO 12100-1:2003.

The machinery concerned and the extent to which hazards, hazardous situations and events are covered are
indicated in the scope of this document. When provisions of this type C standard are different from those

whi¢h are stated in type A of B standards, the provisions of this type C standard take preceden

pro
of th

Itis

to prevent injuries to persons:

isions of the other standards, for machines that have been designed and built according to\th
is type C standard.

applicable to machines using laser radiation to process materials. The purpose of this"part of 1

by listing potential hazards generated by machines containing lasers;

by specifying safety measures and verifications necessary for reducing the risk caused
hazardous conditions;

by providing references to pertinent standards;

by specifying the information which is to be supplied:to' the users so that they can estal
procedures and precautions.

ce over the
b provisions

O 11553 is

by specific

blish proper
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Safety of machinery — Laser processing machines —

O 11553-1,

the use of
nis includes

bquirements

xpressly for

For dated
referenced

bs for safety

inciples for

Part 2:

Safety requirements for hand-held laser processing devices
1 |Scope

Thig part of ISO 11553 specifies the requirements for laser processing devicesjas defined in I
whi¢h are hand-held or hand-operated.

The| purpose of this part of ISO 11553 is to draw attention to the particular hazards related to
hangd-held laser and hand-operated laser processing devices and to jprevent personal injury. T
both the areas of hazard analysis and risk assessment as well as prétective measures.
Reduirements concerning noise as a hazard are not included. intthis part of ISO 11553. These rg
are o be included in a subsequent amendment.

Thig part of ISO 11553 does not apply to laser produgts-or equipment manufactured solely or e
applications which are excluded from the scope of ISQ 11553-1.

2 [Normative references

The| following referenced documents” are indispensable for the application of this document
references, only the edition cited applies. For undated references, the latest edition of the
docpment (including any amendments) applies.

I1ISO| 3864-1:2002, Graphical symbols — Safety colours and safety signs — Part 1: Design principlé
sigris in workplaces and.public areas

1ISO| 3864-2:2004, Graphical symbols — Safety colours and safety signs — Part 2: Design p.
prodluct safety labels

ISO| 3864-3:2006, Graphical symbols — Safety colours and safety signs — Part 3: Design p

inciples for

graphicalisymbols used in safety signs
IS@W&M

ISO 11252:2004, Lasers and laser related equipment— Laser device — Minimum requirements for
documentation

ymbols

ISO 11553-1:2005, Safety of machinery — Laser processing machines — Part 1: General safety requirements

ISO 12100-1:2003, Safety of machinery — Basic concepts, general principles for design — Part 1: Basic
terminology, methodology

ISO 12100-2:2003, Safety of machinery — Basic concepts, general principles for design — Part 2: Technical
principles
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ISO 13849-1:1999, Safety of machinery — Safety-related parts of control systems — Part 1: General
principles for design

ISO 13850:1996, Safety of machinery — Emergency stop — Principles for design

ISO 14118:2000, Safety of machinery — Prevention of unexpected start-up

ISO 14119:1998, Safety of machinery — Interlocking devices associated with guards — Principles for design
and selection

IEC 60204-1:2005, Safety of machinery — Electrical equipment of machines — Part 1: General requirements

IEC 60825-

user’s guide

IEC/TR 608§

IEC 60825-

1 ed. 1.2:2001, Safety of laser products — Part 1: Equipment classification, requireménts

25-14:2004; Safety of laser products — Part 14: A user's guide

1-am1:2002, Safety of laser products — Part 4: Laser guards

3 Terms and definitions

For the pur
IEC 60825-

3.1

hand-held
device in W
a part of th
hand-held d
NOTE i
3.2

confined s
working are
confinemen

poses of this document, the terms and definitions given in ISQ™ 11145, ISO 11553-1, ISO 1210
1 and the following apply.

aser processing device

hich a laser provides sufficient energy/power to,melt, evaporate or cause a phase transitio
e workpiece and where the laser output or workpiece to be processed is guided manuall
uring the laser process

or the purposes of this document, the terms(“hand-held” and “hand-operated” have the same meaning.
paces

as surrounded on all sides;-or for the most part, by solid walls where they, on account of
t or containment of materials, preparation or equipment, augment or can augment partid

hazards thgt considerably exceed, the hazard potential normally prevailing at workplaces

3.3

supply uni
all devices
of action an
system, po

3.4

hat provide the-process energies and operating material supply, direct these energies to the g
d are abselutely necessary for the operation of the hand-held laser processing device (e.g. cod
ver and.gas supply)

and

n in
y or

heir
ular

oint
ling

disposal u

hits

equipment that captures and removes effluents and by-products during laser material processing passing
these on for filtration (e.g. capture devices, pipes, filtration systems, ventilation systems)

4 Hazards

4.1

Inherent hazards

The following hazards (see ISO 12100-1 and ISO 12100-2) may be generated by a laser-processing device:

a)

mechanical hazards;

© 1SO 2007 — All rights reserved
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b)
c)
d)

e)

ISO 11553

electrical hazards;

thermal hazards;

vibration hazards;

radiation hazards; examples include:

hazards generated by direct or reflected laser beams, (also take into account that radiatio
on the back of the workpiece, e.g. when cutting or due to transparency of the workpiece),

-2:2007(E)

n can occur

g)

4.2
Pow
mal
with
Add

a)

b)

1)

2)

3)

4)

hazards generated by ionizing radiation,

hazards generated by collateral (UV, microwave, etc.) radiation produced, forcexamp
lamps, discharge tubes or RF-power sources,

hazards generated by secondary radiation re-emitted by targets due to beam’effects (the
of the re-emitted radiation may be different from that of the beam);

hazards generated by materials and substances; examples include:

hazards due to products which are used in the laser-processing device (e.g. laser gases,
solvents),

e, by flash

wavelength

laser dyes,

hazards resulting from interaction between the beam-and the material (e.g. fumes, particles, vapours,

debris), fire or explosion,

hazards from associated gases (see for examiple 5.4.10) used to assist laser target inter
from any fumes that are produced; these -hazards include explosion, fire, toxic effects
depletion,

hazards due to the leakage of liquids\(e.g. coolant);

hazards generated by neglecting érgonomic principles in the design of the laser-processing de

Hazards induced by external effects (interferences)

itional environtmental interferences include:
temperature;

humidity;

actions and
and oxygen

vice.

er conditions and the gnvironment in which the laser-processing device operates may cause the device to
unction thus giving(rise to hazardous conditions and/or making it necessary for someone {
in hazard zones.

o intervene

c)
d)
e)

f

~

)]
h)

external shock/vibration;

vapours, dust or gases from the environment;

electromagnetic-interference;

lightning strike;

source voltage interruption/fluctuation;

insufficient hardware/software compatibility and integrity;

© 1SO 2007 — All rights reserved
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i) hand-held laser processing devices capable of being separated from the radiation source (see also
Annex B);

i) non-observance of interface specification (including power limits, control signals).
4.3 Further hazards related to the use of hand-held laser processing devices

4.3.1 Confined rooms

Hand-held laser processing devices could be used in confined rooms. Hazards can be constituted by:

a) concertration of harmful substances in the room air;

b) enrichment of process gases (nitrogen, argon, helium, oxygen) in the room air;

c) oxyger| depletion;

d) electridal current;

e) increaded radiation hazard through direct as well as directly or diffusely reflected laser radiation;

f) increaded tripping and impact (shock) hazard.

4.3.2 Working at heights

Hand-held [aser processing devices may be used at heights abovg, the ground or other load bearing surfages.
Hazards ar¢:

a) falling ¢bjects;
b) fall of the user.
4.3.3 Envjironmental effects

Hazards thpt can directly affect the user due to the prevailing environmental conditions. This applies in
particular when hand-held laser processing machines are used outdoors.

This includgs the following environmental effects:
a) tempernature (cold, heat);
b) humidify (rain, fogy hail);

c) mechapical effects (vibration, wind pressure);

d) electro ragt retic-effects (:lyhtl Yit 0 st ;Ir\c),

e) visibility (sunlight, lighting).

5 Safety requirements and measures

5.1 General requirements

Machinery shall comply, as appropriate, with ISO 12100-1 or ISO 12100-2 for hazards that are not covered by
this part of ISO 11553.

4 © 1SO 2007 — Al rights reserved
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Manufacturers shall ensure the safety of hand-held laser processing devices by:

a)
b)
c)

d)

hazard identification and risk analysis;
implementation of safety measures;
verification of the implemented safety measures;

provision of appropriate information for the user.

Based on the hazard identification (see 5.2), appropriate safety measures shall be incorporated into the

han

The)

The
ass

5.2
Ari
a)

b)

c)

d)

igk assessment involves a hazard identification, which includes but is not limited to:

d-held laser processing device by design and manufacture.

following requirements shall be satisfied:

each manufacturer shall comply with the safety requirements and measures stipulated in this g
the manufacturer of a hand-held laser processing device is responsible for compliance of th
hand-held laser processing device with the requirements, including associated components (¢

unit, laser assembly).

se measures apply to all hazards specified in Clause 4 and reflect'the results of hazard analy
pssment. The information given in Annexes A and B should betaken into account.

Risk assessment
bk assessment shall be performed:
for all phases of hand-held laser processing devijce "life” (as applicable); for examples see I1SG

after each modification of the hand-héld laser processing device by the person or
responsible for the modification.

hazards listed in 4.1 and 43;

danger zones, particularsly those associated with

1) the laser system,

2) the laser'beam path/propagation, beam delivery system,
3) theprocess zone,

4y interferences listed in 4.2.

lause;

e complete
.g. handling

sis and risk

12100-1;

brganization

The

5.3

5.3.

results of the risk assessment shall be duly documented.
Implementation of corrective measures

1 General requirements

Manufacturers shall ensure the safety of hand-held laser processing devices by:

hazard analysis and risk assessment;

integration of safety measures;

© 1SO 2007 — All rights reserved
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verification of safety measures;

provision of appropriate information for the user.

5.3.2 Protection against laser radiation hazards

5.3.2.1

General

The possibility of people being to exposed to levels of laser radiation exceeding the Maximum Permissible
Exposure (MPE) limits for 3 x 104 exposure, as defined in standards IEC 60825-1 and IEC/TR 60825-14, shall

be eliminated-durirg-eperation-

To satisfy tlis, the following requirements shall be met:

a) Risk as

Unauth
in IEC

b)

If acce
or adm

1)

c)
Th
an
a

th
Th
ha

2)

5.3.22 R
The princip
risk assess
where laser

In the dang
than the M
use of Perg
personal pr
5.3.23 H
During serv|

Class 1 is
allowed acq

sessment shall be performed.

orized human access to a danger zone should be prevented by engineering controls as spec
50825-1.

5s cannot be prevented, exposure above the ocular MPE shall be eliminated by use of engineg
nistrative controls, including Personal Protective Equipment.

e design of protective devices, such as shutters, guards, beam{dissipation devices, trip deV|
d deterring/impeding devices shall meet the requirements specified in IEC 60825-1. In case
biguity or difference of interpretation between 1ISO 12100-1*and ISO 12100-2 and IEC 6082
first two sentences of 5.3.2.1.1, 5.3.2.1.2 and 5.3.2.1.3.eHISO 11553-1:2005 shall be definitivé

e same protective device may be used to provide 'simultaneous protection against more than
zard.

rotection during operation

bl danger zone is usually the process zone, but the danger zone must be defined as a result ot
ment. The Nominal Hazard Area (NHA) as defined in IEC/TR 60825-14 or the volumetric spag
radiation may exceed the MPE.

er zone, human exposure. shall be limited during operation to levels of laser radiation no gre
PE for 3 x 104 s exposure-duration by use of engineering or administrative controls, including
onal Protective Equipment (e.g. local protection using a protective enclosure or the provisio
btective equipment)such as eyewear and clothing.

rotection during service

ce procedures, human access to laser radiation exceeding the Accessible Emission limit (AEL
sometimes unavoidable. During servicing it shall be ensured that only authorized persons
esS 'to zones exposed to levels of laser radiation that exceed the AEL values for Class 1. La

the
e is

ater
the
n of

for
are
ser-

processing

evices shall therefore be designed and appropriate safety measures provided, with respect t

the

following four situations listed in order of preference.

Servicing takes place outside danger zones.

production (e.g. interlocked cover).

production) but accessible laser radiation does not exceed the AEL for Class 1.

production) is necessary. In this case, accessible laser radiation exceeds the AEL for Class 1.

Servicing takes place in danger zones to which access is controlled in the same manner as during

Servicing takes place in a danger zone (e.g. with open guards that are normally closed during

Servicing takes place in danger zones, e.g. because opening of guards (normally closed during

© 1SO 2007 — All rights reserved
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The manufacturer shall indicate the class of accessible laser radiation and recommended safety procedures
for each of these situations (as applicable).

When servicing hand-held laser processing devices, the laser device should be switched off. For activities
(e.g. adjustment), where this is not possible, a nominal ocular hazard area should be established.

5.4

5.4.

Design requirements

1 Design

Th

5.4.

desigmof theand=retdtaser processing devices statttake ptaceaccording toergononTic prin

P Protective enclosure

The technical design requirements for the protective enclosure shall be determined’on the b,

ana

5.4.

For

ysis.
3 Authorizing control device

hand-held laser processing devices connected to an external laserievice via a beam deliver

technical device for the prevention of unauthorized operation (e.g. key-operated switch) shall be

the

5.4.

For
of v

Las

Indi

hand-held laser processing device or in the immediate vicinity of.the hand-held laser processin

B Emission warning device

hand-held laser processing devices, the following radiation warning devices shall be provideg
sion of the operator:

br ready indicator:

every hand-held laser processing device.-shall have a visible laser ready indicator (e.g. LED).
cation device for laser emissions:

in addition to the laser ready indicator, every hand-held laser processing device/laser dev

provided with an optical and/or acoustic indication device, which indicates laser radiation
above Class 3R (e.g.CCED).

Thel warning devices shall also be clearly visible when warning personal eye protection (laser eye-

5.4.

b Alignmeént laser

Thel beam.power of the alignment laser (if available) shall not exceed the AEL values for Class 2

exit
pro

5.4.

The ‘beam cross-section of the alignment laser shall have a defined position with res

ciples.

asis of risk

y system, a
provided at
) device.

in the field

ce shall be
emissions

brotectors).

ht the beam
pect to the

essing laser.

6 Safety devices for scanning laser radiation

The requirements for safety devices for scanning laser radiation shall be determined by risk analysis. Areas in
which radiation can exceed AEL values for Class 1 shall be designated nominal ocular hazard areas.

NOTE For hand-held laser processing devices where the laser passes freely between the beam exit
target and is not enclosed, the beam propagation should be restricted with respect to the degrees of freedom (or the solid
angle traversed by the laser beam) to the extent necessary for normal operation. This can take place on a software or
hardware basis. The degrees of freedom should also be restricted by devices (shields in the vicinity of the beam exit, laser
guards) that suppress beam propagation in specific spatial directions.

© 1SO 2007 — All rights reserved
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A minimum performance is that the laser shutter shall close if the intended beam scanning angle is to be

exceeded.

5.4.7 Emergency stop control

An emergency stop control is required. The emergency stop control shall comply with IEC 60204-1 and

ISO 13850.

The emergency stop control shall

— deactivfate the hand-held laser processing device (i.e. disconnect the power supply to the actuators|and
within §pecific time limits, as necessary for an emergency shutdown, also shut off the gas and water
supply].

The emerggncy stop switch shall be in the form of a red pushbutton and be quickly and\easily accessible |and

in the immegdiate vicinity of the user of the hand-held laser processing device.

In the case|of hand-held laser processing devices connected to an external laser device via a beam deliyery

system and|the emergency stop, unexpected start-up shall be prevented by compliance with ISO 14118.

5.4.8 Control means and circuits

5.4.8.1 General

Control means and circuits shall comply with IEC 60204-1.

The designér shall complete a risk assessment to evaluate the control system using ISO 13849-1.

NOTE Typically this would result in a safety category.3.

5.4.8.2 Start/stop controls

If a laser dpvice is used for several hand-held laser processing devices capable of operating separately to

each other,|the start/stop control shall be separate for each hand-held laser processing device.

Start contrgl: monitored start-uplefthe hand-held laser processing device shall be ensured.

Stop contrgl: in the case f) partly mechanized hand-held laser processing devices for supporting mapual

guidance of positioning, the stop control shall stop the motorized drive for feed motions and/or manipulatign of

the beam pfopagation~and shaping system (beam delivery) and either isolate the laser beam or deactivatg the
laser beam|generatiory.

Laser stop ¢ontrol: the laser stop control shall deactivate laser beam generation.

Device for control feed of motions and laser beam emission: hand-held laser processing device shall be
provided with a device for monitoring feed motions (in the case of partly mechanized hand-held laser
processing devices for supporting manual guidance or positioning) and laser beam emission, designed for
user operation within the hazardous zone.

The following requirements apply to this device:
The device shall be a “hold to run” control in conformity to ISO 13849-1:1999, Category 3.
The device shall be provided with a control device with automatic reset facility designed to maintain

operational laser radiation only as long as it is activated. When deactivated, it shall automatically reduce
the accessible laser radiation level below the AEL values for Class 2.

© 1SO 2007 — All rights reserved
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If the hand-held laser processing device is controlled with this control device, all feed motions and laser beam

emi

5.4.

ssions shall be controllable solely from this device.

8.3  Control and operating devices

For hand-held laser processing devices connected to an external laser device via a beam delivery system and
located more than two metres away from the laser device and/or laser devices that are not quickly and easily
accessible to the user, the control and operating elements shall be integrated into the hand-held laser
processing device. Alternatively, for hand-held laser processing devices connected to an external laser device
via a beam delivery system and/or laser devices that are not quickly and easily accessible to the user, the

essential control and operating elements shall be integrated into the hand-held laser processing device.
Alternatively, the control devices can also be placed in the immediate vicinity of the hahnd-held laser
pro¢essing device or user (e.g. in a unit attached to the body of the user).

Thel minimum requirements relating to the essential control elements to be integrated shall be:

— | shutter operation (open/close), see the requirements for 5.4.8.2;

— |emergency stop button.

All pther controls not safety related, e.g. parameter settings, etc., are_not subject to the requirements of
5.4B.3.

NOTE For occupational safety reasons, two-hand control devices should preferably be used (pccording to
ISO|13851) if the beam propagation area can be accessed with oneshand during normal use. The use of fogt switches is
recdmmended only in exceptional cases and these should be protéected against accidental activation.

5.4.8.4 Interfaces/supply

5.4.8.4.1 General

Thel complete supply of the hand-held laseriprocessing device (power, gas, water, beam delivery unit) shall be
of g construction to comply with the requirements for normal use of the hand-held laser processing device,
nanpely:

— |resistance to mechanical loads;

— |resistance to thermal ({oads;

— |resistance to dust’and humidity;

— |resistance to-laser radiation;

— | other-hazards.

5.4.8.4.2 Beam delivery system

For hand-held laser processing devices connected to an external laser device via a beam delivery system, the
interface between the hand-held laser processing device and the beam delivery system is subject to particular
requirements.

The interface shall be designed so that the beam delivery system and hand-held laser processing device
match with respect to:

optical elements;

mechanical elements.

© 1SO 2007 — All rights reserved
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Beam delivery systems shall require a tool for disconnection or be interlocked to prevent access to hazardous
laser radiation. The laser shall be switched off prior to laser radiation emission (in the area of the interface). It
shall be ensured, by appropriate technical measures, that no laser radiation is emitted from the beam delivery

system (e.g

5.4.8.4.3

. fibre monitoring).

Power supply/electrical connections

The electrical equipment shall be designed in accordance with the electro-technical safety rules to prevent
endangering persons.

5.4.8.4.4

If the hand-
designed tg

5.4.8.4.5

If the hand-
media (ope
measures.

5.48.5 |

When guar
automatic g

If the desig
guards ope]

Bl
rGas-stpply

held laser processing device has a gas supply (e.g. for process gases), this shall be approprig
prevent endangering persons.

Supply with liquid media

held laser processing device is supplied with liquid media (e.g. for cooling), hazards through li
rational interruptions, slipping hazard in the working area) shall be prevented by appropriate de

hterlocks and guard control

Is (in accordance with 1ISO 12100-2) are opened or displaced, or safety interlocks are defeg
peration of the laser processing device shall be impossible:

h of the laser processing device requires occasional procedures to be carried out with one or n
n (normally closed during production) and with.power supplied to the device actuators, ther

tely

quid

s5ign

ted,

nore
an

operating nmode shall be provided to make overriding of the‘guard(s) possible.

The selectign of this operating mode shall

be by means of a lockable mode selector;

automa

tically isolate the laser beam;

prevenf automatic operation of.the'laser processing device.

A key-operated switch may be used as the mode selector.

Discrete, deliberate, inteflock override mechanisms on removable access panels with safety interlgcks
(defeatable|safety interlocks) shall meet the requirements of IEC 60825-1 for such override mechanisms. [This
applies to hand-held:\laser processing device and/or in conjunction with the laser assembly.

Interlocking| systems shall comply with the requirements of ISO 14119.

The operation mode selected shall be clearly signalled. After this operation mode has been selected, it shall
be possible to override the beam isolation (i.e. "open" the beam stop) for service procedures.

5.4.9 Provisions for isolation of the laser beam

Isolation of the laser beam shall be achieved by blocking and/or deviating the laser beam to prevent it from
entering the beam delivery system.

Beam isolation shall be accomplished using a fail-safe laser beam stop in the closed position. A key-control
shall be permitted for this purpose.

10 © 1SO 2007 — Al rights reserved


https://standardsiso.com/api/?name=9aca8f8cf26caa53a6980379087e0a06

ISO 11553

-2:2007(E)

Additional beam stops may be provided by the laser processing device manufacturer, for example in the
following situations:

5.4.

Th

when there are maintenance/cleaning areas present along the beam path (beam delivery system);

when one laser device supplies more than one beam path, and there is a need for human int
one path while the beam is traversing one of the other paths.

10 Protection against hazards generated by materials and substances

manufacturar cshall ancura hy tachnical manaciirac that harmfiill aacantic and narticiatg
Hardaetare—SHar—eRSure—py—te ehttea—eaStHe s—rat—Harur—§ oS—aa—pa

ervention in

substances

gen
des

NOT

NOT
local

The
(seq
the
exp
See
Dus
inte
oxy

Add

6

6.1

Ger
to th

Cor
spe

Ver

erated during laser processing are removed from the working area and passed to a dispos
gn of the disposal unit shall be determined from the risk analysis.
E1 The capturing of hazardous substances should take place directly at the point of their oceurrence.

E2 The safe removal and disposal of fumes and particulate matter from the laser _processing device
, hational or regional threshold limit values are the responsibility of the customer/user.

manufacturer shall provide priority for suitable technical measures fot-protection against the
Clause 4). If the hazard is unable to be excluded by technical measures, the manufacturer s
customer/user with information relating to the hazards and threshold limits for the maximum ¢
bsure at the workplace) and, if necessary, information on appropriate personal protective equip
also Annex A and Bibliography of ISO 11553-1:2005.

regard shall be given to the hazards from associated’gases (e.g. oxygen) used to assist lasg
factions and from any fumes that are produced. ‘Related hazards include explosion, fire, tg
jen excess and oxygen depletion.

itional information is given in Annex B of IS© 11553-1:2005.

Verification of safety requirements and measures

General conformance

eral conformance with the requirements of this International Standard, particularly those clau
e presence and positioning of guards and control devices, shall be confirmed by visual inspect|

rect functioning of control devices for each product unit shall be verified according to fund
cified by theymanufacturer.

fication procedures relating to laser radiation levels shall conform to IEC 60825-1 ed. 1.2:2001

Dep

al unit. The

according to

se hazards
hall provide
Xposure (or
ment.

r/workpiece
xic effects,

ses relating
on.

tional tests

Clause 9.

ending on the hand-held laser processing device and particular use, it may be necessary

o carry out

recurring tests after certain durations of use.

6.2

Control category classification

The hand-held laser processing device shall be classified according to ISO 13849-1 in a control category
relating to the safe deactivation of the device. If the hand-held laser processing device is connected to an
external laser device, the control category refers to the hand-held laser processing device in conjunction with
the laser device.
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r classification

For hand-held laser processing devices connected to an external laser device, the hand-held laser processing

device shall

be classified in conjunction with the laser device(s) specified in the operating instructions.

Decisive for classification is the accessible laser radiation (depending on the output power and wavelength)

that results

in the highest possible class.

Classification shall take place for all operating states of the hand-held laser processing device:

— normal use;

— maintepance/service;

— malfungtion/fault.

Classificatign as well as the procedures for the classification of hand-held laser processing devices shall fake

place in acgordance with the requirements of IEC 60825-1.

7 Information for the user

7.1 Additional requirements

In addition |[to the requirements of IEC 60825-1, IEC 60204-1, IS@)11252 and ISO 12100-2, the folloying

requirements shall be satisfied.

a) The mpnufacturer of hand-held laser processing devices that do not include a laser device (but|are
connedted to an external laser device via beam delivery systems), shall provide the customer/user of the
hand-held laser processing device with information on the interfaces and the necessary specifications of
the lasger device and beam delivery system (e.g.\maximum output power of the laser device, optical fibre
specifi¢ations).

b) The mpnufacturer of the hand-held laser processing device shall provide the customer/user with| the
associated safety-related documentation and respective data including information on normal pse,
foresegable misuse, correct maintenance and servicing procedures as well as actions to be taken in the
event (f faults.

c) The manufacturer shall inform the user of his responsibilities with regard to the safe use of the hand-held
laser pfocessing device-and provide general information.

This ingludes the following areas:

1) protection.against laser radiation;

2) protection against secondary radiation:

3) protection against thermal radiation, hot material or slag particles;
4) protection against hazardous substances;

5) protection against further hazards.

The manufacturer shall make available suitable safety-related training to the user.

The manufacturer shall advise users of known potential hazards by providing a prominently placed warning
statement in the user instructions and/or operator’'s manual.

12
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The following items should be considered for inclusion in the user's instructions and/or operator's manual.

a)

b)

c)

d)

e)

f)

NOTE

IEC 60825-1 specifies protective measures for the primary laser radiation. The primary aim is to restrict
the nominal ocular hazard area with suitable protective devices, so that the AEL for laser Class 1 is not

exceeded outside this area.

The minimum requirement, in the case of potential exposure by a Class 3B and Class 4 p
wear protective laser eyewear rated for the laser power and wavelength.

roduct, is to

Some operations, for example welding, may produce intense UV (in particular in connection
and/or visible radiation.

The minimum requirement, in the case of potential exposure to this kind of radiation|
appropriate protective eyewear (for example a welding mask).

Processing materials with hand-held laser processing devices can give rise to thermal radiaf
expulsion of hot material or slag particles, which can constitute a hazard to the user due
distance of the same to the process zone.

— The minimum requirement in case of potential exposure is’to wear suitable protect
(protective gloves, protective suit).

Most material processing applications produce fumes and particles. When processing mq
metal vapours may be produced. These can harm body-tissues and organs. When process
toxic or lethal by-products can be produced.

The minimum requirement, before startingthe process, is to

with Argon)

is to wear

jon and the
o the short

ve clothing

tals, heavy
ng plastics,

i) be familiar with the material to_be processed, know what by-products may result, assess their

risk to health and determine what precautions are necessary;

employ appropriate measures to prevent or control the risk; such measures will nor
positive exhaust of fumes from the process zone and adequate purification bef
gases are returned-fo‘the atmosphere away from personnel;

inform, instruet and train operators about the risks, and the precautions to be taken;

where necéessary, monitor the exposure of operators and carry out an appropri
surveillance of their health in compliance with local regulations;

consult a pertinent authority to find out what national, state and/or local regulatio
satisfied before exhaust gases are returned to the atmosphere.

Dangerous voltage/current is used to power the laser and its associated equipment. Power s

ally require

re exhaust

hte form of

ns must be

upplies can

nnnnnnnnnnnnnnnn hanlka mavramaia-charaad-forcome-tima-aftar cuitobhina tha Ao i

t off.

abich Py
oo Capatrtor—oarits WHEH oy e St geaTor—Som et Tartet uvvllvlllllu trC-Cqopmc

The minimum requirements in the case of repair are to follow the rules for electrical safety practices.

A handling system for hand-held laser processing devices can constitute further potential hazards.

The minimum requirement is to provide information on special hazards (e.g. increased
use in confined spaces) as well as the associated safety rules.

fire hazard,

The manufacturer is the individual/organization responsible for the final modification (e.g. connection of the

handling unit and laser assembly). This applies similarly when the manufacturer and customer/user are the same entity.

© 1SO 2007 — All rights reserved
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8 Labelling
Local or regional laws for labelling shall be adhered to.

The hand-held laser processing device shall be labelled in accordance with 6.4 of ISO 12100-1:2003, to
indicate:

a) the name and address of the laser processing device manufacturer;

b) the manufacturing date;

c) the ser|es or type of laser processing device (if appropriate) and serial number (if any).
The labels $hall satisfy the following requirements:
— colourg, sizes and print styles of laser radiation warning labels shall be as described in IEC’60825-1;

— in addifion to the labelling required by IEC 60825-1, the laser processing device shall, after installafion,
carry other pertinent cautionary and warning labels (e.g. “TOXIC FUMES/PARTICLES MAY | BE
GENERATED BY THIS LASER-PROCESSING DEVICE”). The size and logation of the labels shall be
such a$ to make the appropriate labels legible from outside the danger zones without exposing anyorle to
any of the hazards listed in Clause 4.

The colour,|size and print style of the labels shall comply with the requiremeénts of ISO 3864-1, -2 and -3.
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Annex A
(informative)

Risk assessment examples

Tables A.1 to A.5 contain hazard and risk assessment examples for hand-held laser processing devices. The
following operating states/conditions within the useful life of a hand-held laser processing device are to be

exa
a)
b)
c)

d)

f)

For
(pra

LILLLI ch .
transport;
installation;
commissioning;
use:

normal use;

malfunction;

— improper use;
maintenance/servicing;

decommissioning.

each operating state, possible hazards“as well as protective measures shall be listed an
cedures: e.g. risk chart, assessment procedure with weighted criteria).

Table-A.1 — Example risk assessment chart

d assessed

Probability of Possible
hazard exposure Extent of damage | Possibility of damage/limitation
i . occurring time .
Opgrating Condition/ Hazard Risk
state place (see Table A.5) R = (ZA1,Ax)/x
(see (see
(see Table A.2) . ~
Table A.3) Table A.4) Technical Organl Perso
zational nal
Beam Laser Can be 100 s Permanent, serious Pass.
penetration/ radiation expected damage to health screens,
workpiece (irreparable damage guards
to the eyes)
4) (3) 4) 3)
Beam Laser Conceivable, 100 s Permanent, serious Fibre
Cutting: emergence radiation but unusual damage to health monitoring
Intended fibre breakage (irreparable damage
use to the eyes)
2 (3) 4) M
Polymer Hazardous Can be 30000 s Permanent, minor Extraction
processing substances expected damage to health system
(pulmonary function
impairment)
4) 4) (3) @)

© 1SO 2007 — All rights reserved
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Tables A.2 to A.5 contain examples of individual factor ratings:

Table A.2 — Probability of hazard occurring

Probability Factor
Hardly conceivable 1
Conceivable, but unusual 2
Possible under certain condition 3
Can be expected 4
Definite occurrence 5

Table A.3 — Maximum possible exposure time

Exposure Factor
0,25s 1
10s 2
100 s 3
30000 s 4
Table A.4 — Extent of damage
Extent of damage Factor

Minor injury (minor consequences)

1

Completely healable injury 2
(e.g. minor burn)
Permanent,|minor damage to health (minor retinal(damage, 3
burns)
Permanent,|serious damage to health (e.g-less of vision on 4
minimum one eye, serious burns with-scarring)
Death 5

Table A.5 — Possibility of damage limitation (technical)

Technical examples

Possibility'of damage limitation Factor
Beam delivery Screening
Hazard is qtrickly detected; measures take immediate Encapsulated and Active guard with 1
effect imtertocked-withrcontrot comtrot |||U||i'LU|i||g
Fail-safe monitoring
Hazard is quickly detected; measures take immediate Encapsulated and Active guard 2
effect interlocked
Hazard is detected in good time; measures take Interlocked Passive guard in 3
immediate effect accordance with
ISO 14119
Hazard is detected only under constant control; damage |Open, overhead None, enclosure of a 4
limitation possible nominal ocular area
Damage unavoidable Open None 5

16
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