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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SAFETY OF LASER PRODUCTS -
Part 4: Laser guards

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardization cc mpricing
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote intern. tion.!
co-operation on all questions concerning standardization in the electrical and electronic fields. To this =2na 2nd
in addition to other activities, IEC publishes International Standards, Technical Specifications, Te chn.~al k. norts,
Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC Public: '‘on(<*). Their
preparation is entrusted to technical committees; any IEC National Committee interested in the sub). ct dealt with
may participate in this preparatory work. International, governmental and non-governmental ¢ ‘ganizations liaising
with the IEC also participate in this preparation. IEC collaborates closely with the Internation il Organization for
Standardization (ISO) in accordance with conditions determined by agreement betweer the .2* " organizations.

2) The formal decisions or agreements of IEC on technical matters express, as nearly s po: tible, an international
consensus of opinion on the relevant subjects since each technical committe= ha. r:presentation from all
interested IEC National Committees.

3) IEC Publications have the form of recommendations for international use and < e accepted by IEC National
Committees in that sense. While all reasonable efforts are made to =ns.ure that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for the wec:« lovhich they are used or for any
misinterpretation by any end user.

4) In order to promote international uniformity, IEC National. Comm, ‘eec undertake to apply IEC Publications
transparently to the maximum extent possible in their nationar ~nd . ~gional publications. Any divergence between
any IEC Publication and the corresponding national or regional \ uiblication shall be clearly indicated in the latter.

5) IEC itself does not provide any attestation of conformity Ind pendent certification bodies provide conformity
assessment services and, in some areas, access to IEC \..=.ks of conformity. IEC is not responsible for any
services carried out by independent certification bodies.

6) All users should ensure that they have the lates* ea.tion cf this publication.

7) No liability shall attach to IEC or its directorc; e.npluyees, servants or agents including individual experts and
members of its technical committees and .ev ‘Na..onal Committees for any personal injury, property damage or
other damage of any nature whatsueve. ~whither direct or indirect, or for costs (including legal fees) and
expenses arising out of the publication, c.e of, or reliance upon, this IEC Publication or any other IEC
Publications.

8) Attention is drawn to the Norm~tive = ferences cited in this publication. Use of the referenced publications is
indispensable for the correct ‘ipr.ication of this publication.

9) Attention is drawn to the < ssib..ily that some of the elements of this IEC Publication may be the subject of patent
rights. IEC shall not be helu responsible for identifying any or all such patent rights.

IEC 60825-4 has beun nrepared by IEC technical committee 76: Optical radiation safety and
laser equipmer* It is a. International Standard.

This third ediiion cancels and replaces the second edition published in 2006,
Amendinent 1:2008 and Amendment 2:2011. This edition constitutes a technical revision.

This aditicn includes the following significant technical changes with respect to the previous
eau'tion:

a) Significant amendments have been included and this edition has been prepared for user
convenience.
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The text of this International Standard is based on the following documents:

Draft Report on voting

76/704/FDIS 76/711/RVD

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and develape ! in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, aval'ab.»
at www.iec.ch/members_experts/refdocs. The main document types developed by I.C cure
described in greater detail at www.iec.ch/standardsdev/publications.

The committee has decided that the contents of this document will remain unc..anged until the
stability date indicated on the IEC website under webstore.iec.ch in the uata related to the
specific document. At this date, the document will be

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.

IMPORTANT - The "colour inside” logo on the covc. page of this document indicates that it
contains colours which are considered tc be useful for the correct understanding of its
contents. Users should therefore print thi= a>»cuinent using a colour printer.
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INTRODUCTION

At low levels of irradiance or radiant exposure, the selection of material and thickness for
shielding against laser radiation is determined primarily by a need to provide sufficient optical
attenuation. However, at higher levels, an additional consideration is the ability of the laser
radiation to remove guard material — typically by melting, oxidation or ablation; processes that
could lead to laser radiation penetrating a normally opaque material.

IEC 60825-1 deals with basic issues concerning laser guards, including human access,
interlocking and labelling, and gives general guidance on the design of protective housings and
enclosures for high-power lasers.

Laser guards may also comply with standards for laser protective eyewear, but such comp.'anc>
is not necessarily sufficient to satisfy the requirements of this document.

Where the term "irradiance" is used, the expression "irradiance or radiant ex,osure, as
appropriate" is implied.
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SAFETY OF LASER PRODUCTS -

Part 4: Laser guards

1 Scope

This part of IEC 60825 specifies the requirements for laser guards, permanent and temporary
(for example for service), that enclose the process zone of a laser processing machine; and
specifications for proprietary laser guards.

This document applies to all component parts of a guard including clear (visibly traxsm ‘ting)
screens and viewing windows, panels, laser curtains and walls.

In addition, this document indicates

a) how to assess and specify the protective properties of a laser guard; anc
b) how to select a laser guard.

NOTE Requirements for beam path components, beam stops and those ott er parts of a protective housing of a
laser product which do not enclose the process zone are contained in IEC ~0¢ 25-1.

This document deals with protection against laser radiction.only. Hazards from secondary
radiation that may arise during material processing cre v ot o~dressed.

2 Normative references

The following documents are referred to in the textin such a way that some or all of their content
constitutes requirements of this document. Fc¢' dated references, only the edition cited applies.
For undated references, the latest ~anin of the referenced document (including any
amendments) applies.

IEC 60825-1:2014, Safety of lo<er nroducts — Part 1: Equipment classification and requirements

IEC 61508 (all parts), Fuict.2n«l safety of electrical/electronic/programmable electronic safety-
related systems

ISO 11553-1, Safety ¢ “machinery — Laser processing machines — Laser safety requirements

ISO 12100, Sa‘ety of machinery — General principles for design — Risk assessment and risk
reduction

ISC 130:27-1, Safety of machinery — Safety-related parts of control systems — Part 1: General
Linciples for design

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60825-1 and the
following apply.
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