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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 comprising 
all national electrotechnical committees (IEC National Committees). The object of IEC is to promote 
international co-operation on all questions concerning standardization in the electrical and electronic fields. To 
this end and in addition to other activities, IEC publishes International Standards, Technical Specifications, 
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referred to as “IEC 
Publication(s)”). Their preparation is entrusted to technical committees; any IEC National Committee interested 
in the subject dealt with may participate in this preparatory work. International, governmental and non-
governmental organizations liaising with the IEC also participate in this preparation. IEC collaborates closely 
with the International Organization for Standardization (ISO) in accordance with conditions determined by 
agreement between the two organizations. 

2) The formal decisions or agreements of IEC on technical matters express, as nearly as possible, an international 
consensus of opinion on the relevant subjects since each technical committee has representation from all 
interested IEC National Committees.  

3) IEC Publications have the form of recommendations for international use and are accepted by IEC National 
Committees in that sense. While all reasonable efforts are made to ensure that the technical content of IEC 
Publications is accurate, IEC cannot be held responsible for the way in which they are used or for any 
misinterpretation by any end user. 

4) In order to promote international uniformity, IEC National Committees undertake to apply IEC Publications 
transparently to the maximum extent possible in their national and regional publications. Any divergence 
between any IEC Publication and the corresponding national or regional publication shall be clearly indicated in 
the latter. 

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

6) All users should ensure that they have the latest edition of this publication. 

7) No liability shall attach to IEC or its directors, employees, servants or agents including individual experts and 
members of its technical committees and IEC National Committees for any personal injury, property damage or 
other damage of any nature whatsoever, whether direct or indirect, or for costs (including legal fees) and 
expenses arising out of the publication, use of, or reliance upon, this IEC Publication or any other IEC 
Publications.  

8) Attention is drawn to the Normative references cited in this publication. Use of the referenced publications is 
indispensable for the correct application of this publication. 

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

International Standard IEC 60825-4 has been prepared by IEC technical committee 76: Optical 
radiation safety and laser equipment. 

This consolidated version of IEC 60825-4 consists of the second edition (2006) [documents 
76/342/FDIS and 76/351/RVD], its amendment 1 (2008) [documents 76/383/FDIS and 
76/385/RVD] and its amendment 2 (2011) [documents 76/428/CDV and 76/442/RVC. 

The technical content is therefore identical to the base edition and its amendments and has 
been prepared for user convenience. 

It bears the edition number 2.2. 

A vertical line in the margin shows where the base publication has been modified by 
amendments 1 and 2. 
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This publication has been drafted in accordance with the ISO/IEC Directives, Part 2. 

The committee has decided that the contents of the base publication and its amendments will 
remain unchanged until the maintenance result date indicated on the IEC web site under 
"http://webstore.iec.ch" in the data related to the specific publication. At this date, 
the publication will be  

• reconfirmed, 
• withdrawn, 
• replaced by a revised edition, or 
• amended. 

 

IMPORTANT – The 'colour inside' logo on the cover page of this publication indicates 
that it contains colours which are considered to be useful for the correct understanding 
of its contents. Users should therefore print this document 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. 

This part of IEC 60825 deals with protection against laser radiation only. Hazards from 
secondary radiation that may arise during material processing are not addressed. 

Laser guards may also comply with standards for laser protective eyewear, but such 
compliance is not necessarily sufficient to satisfy the requirements of this standard. 

Where the term “irradiance” is used, the expression “irradiance or radiant exposure, as 
appropriate” is implied.  

This docum
ent is a preview

 generated by EVS



60825-4  IEC:2006+A1:2008+A2:2011 – 7 – 

 

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 standard applies to all component parts of a guard including clear (visibly transmitting) 
screens and viewing windows, panels, laser curtains and walls. Requirements for beam path 
components, beam stops and those other parts of a protective housing of a laser product which 
do not enclose the process zone are contained in IEC 60825-1. 

In addition this part of IEC 60825 indicates: 

a) how to assess and specify the protective properties of a laser guard; and 

b) how to select a laser guard. 

2 Normative references 

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

IEC 60825-1:2007, Safety of laser products – Part 1: Equipment classification and 
requirements 

ISO 11553-1:2005, Safety of machinery – Laser processing machines – 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 and specifications 

ISO 13849-1:2006, Safety of machinery – Safety-related parts of control systems – Part 1: 
General principles for design 

ISO 14121-1:2007, Safety of machinery – Risk assessment – Part 1: Principles 

3 Definitions 

For the purpose of this part of IEC 60825, the following definitions apply in addition to the 
definitions given in IEC 60825-1.  

This docum
ent is a preview

 generated by EVS


	English

	CONTENTS
	FOREWORD
	INTRODUCTION
	1 Scope
	2 Normative references
	3 Definitions
	4 Laser processing machines
	4.1 Design requirements
	4.2 Performance requirements
	4.3 Validation
	4.4 User information

	5 Proprietary laser guards
	5.1 Design requirements
	5.2 Performance requirements
	5.3 Specification requirements
	5.4 Test requirements
	5.5 Labelling requirements
	5.6 User information

	Annex A (informative)
General guidance on the design and selection of laser guards 
	Annex B (informative)
Assessment of foreseeable exposure limit (FEL)
	Annex C (informative)
Elaboration of defined terms
	Annex D
(normative) Proprietary laser guard testing
	Annex E (informative)
Guidelines on the arrangement and installation of laser guards
	Annex F (informative)
Guideline for assessing the suitability of laser guards
	
Annex G (normative) Beam delivery systems
	Bibliography
	Figures

	Figure B.1 – Calculation ofdiffuse reflections
	Figure B.2 – Calculation ofspecular reflections
	Figure B.3 – Some examples of a foreseeable fault condition
	Figure B.4 – Four examples of errant laser beams that might have to be contained
by a temporary guard under service conditions
	Figure B.5 – Illustration of laser guard exposure during repetitive machine operation
	Figure B.6 – Two examples of assessed duration of exposure
	Figure B.7 – Assessed duration of exposure for a machine with no safety monitoring
	Figure C.1 – Illustration of guarding around a laser processing machine
	Figure C.2 – Illustration of active laser guard parameters
	Figure D.1 – Simplified diagram of the test arrangement
	Figure D.2 – Simplified diagram of the ventilation for the guard under test
	Figure F.1 – Damage resistance of 1 mm thick zinc coated steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.2 – Damage resistance of 1 mm thick zinc coated steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW CO2 laser 
	Figure F.3 – Damage resistance of 2 mm thick zinc coated steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.4 – Damage resistance of 2 mm thick zinc coated steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.5 – Damage resistance of 3 mm thick zinc coated steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.6 – Damage resistance of 3 mm thick zinc coated steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.7 – Damage resistance of 2 mm thick aluminium sheet derived from 10 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.8 – Damage resistance of 2 mm thick aluminium sheet derived from 100 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.9 – Damage resistance of 1 mm thick stainless steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.10 – Damage resistance of 1 mm thick stainless steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.11 – Damage resistance of 6 mm thick polycarbonate sheet derived from 10 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.12 – Damage resistance of 6 mm thick polycarbonate sheet derived from 100 s exposure to a defocused beam during experiments using a CW CO2 laser
	Figure F.13 – Damage resistance of 1 mm thick zinc coated steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.14 – Damage resistance of 1 mm thick zinc coated steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.15 – Damage resistance of 2 mm thick zinc coated steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.16 – Damage resistance of 2 mm thick zinc coated steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.17 – Damage resistance of 3 mm thick zinc coated steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.18 – Damage resistance of 3 mm thick zinc coated steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.19 – Damage resistance of 2 mm thick aluminium sheet derived from 10 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.20 – Damage resistance of 2 mm thick aluminium sheet derived from 100 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.21 – Damage resistance of 1 mm thick stainless steel sheet derived from 10 s exposure to a defocused beam during experiments using a CW Nd:YAG laser
	Figure F.22 – Damage resistance of 1 mm thick stainless steel sheet derived from 100 s exposure to a defocused beam during experiments using a CW Nd:YAG laser

	Tables

	Table D.1 – Laser guard test classification
	Table F.1 – Application of ALARP
	Table G.1 – Beam delivery systems using free space beam delivery systems
	Table G.2 – Beam delivery systems using fibre optic cables


	Français

	SOMMAIRE
	AVANT-PROPOS
	INTRODUCTION
	1 Domaine d’application
	2 Références normatives
	3 Définitions
	4 Machines de traitement à laser
	4.1 Exigences de conception
	4.2 Exigences de performance
	4.3 Validation
	4.4 Guide de l’utilisateur

	5 Protecteur d'origine pour laser
	5.1 Exigences de conception
	5.2 Exigences de performances
	5.3 Exigences de spécification
	5.4 Exigences d'essai
	5.5 Exigences d’étiquetage
	5.6 Guide de l’utilisateur

	Annexe A (informative) Guide général sur la conception et la sélection des protecteurs pour laser
	Annexe B (informative)
Evaluation de la limite prévisible d’exposition (LPE) 
	Annexe C (informative)
Elaboration des termes définis
	Annexe D (normative)
Essais des protecteurs d'origine pour lasers
	Annexe E (informative)
Lignes directrices pour le montage et l'installation des protecteurs pour lasers
	Annexe F (informative)
Lignes directrices pour l’évaluation de l’aptitude des protecteurs pour lasers
	Annexe G (normative
) Systèmes de transmission du faisceau
	Bibliographie
	Figures

	Figure B.1 – Calcul desréflexions diffuses
	Figure B.2 – Calcul desréflexions spéculaires
	Figure B.3 – Quelques exemples de conditions de défauts prévisibles
	Figure B.4 – Quatre exemples de faisceaux laser erratiques susceptibles d’avoir à être contenus par un protecteur temporaire dans des conditions d’entretien
	Figure B.5 – Illustration de l’exposition du protecteur pour lasers au cours du fonctionnement répétitif de la machine
	Figure B.6 – Deux exemples de durée d’exposition évaluée
	Figure B.7 – Durée d’exposition évaluée pour une machine sans aucun contrôle de sécurité
	Figure C.1 – Illustration de la protection autour d’une machine de traitement à laser
	Figure C.2 – Illustration des paramètres des protecteurs pour lasers actifs
	Figure D.1 – Schéma simplifié de la disposition pour l'essai
	Figure D.2 – Schéma simplifié de la ventilation pour le protecteur en essai
	Figure F.1 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 1 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.2 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 1 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.3 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 2 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.4 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 2 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.5 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 3 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.6 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 3 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.7 – Résistance aux dommages d’une feuille d’aluminium d’une épaisseur de 2 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.8 – Résistance aux dommages d’une feuille d’aluminium d’une épaisseur de 2 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.9 – Résistance aux dommages d’une feuille d’acier inoxydable d’une épaisseur de 1 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.10 – Résistance aux dommages d’une feuille d’acier inoxydable d’une épaisseur de 1 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.11 – Résistance aux dommages d’une feuille en polycarbonate d’une épaisseur de 6 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.12 – Résistance aux dommages d’une feuille en polycarbonate d’une épaisseur de 6 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW CO2
	Figure F.13 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 1 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.14 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 1 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.15 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 2 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.16 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 2 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.17 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 3 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.18 – Résistance aux dommages d’une feuille d’acier à revêtement en zinc d’une épaisseur de 3 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.19 – Résistance aux dommages d’une feuille d’aluminium d’une épaisseur de 2 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.20 – Résistance aux dommages d’une feuille d’aluminium d’une épaisseur de 2 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.21 – Résistance aux dommages d’une feuille d’acier inoxydable d’une épaisseur de 1 mm provenant d’une exposition de 10 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG
	Figure F.22 – Résistance aux dommages d’une feuille d’acier inoxydable d’une épaisseur de 1 mm provenant d’une exposition de 100 s à un faisceau défocalisé au cours d’expériences utilisant un laser CW Nd:YAG

	Tableaux

	Tableau D.1 – Classification d’essai des protecteurs pour lasers
	Tableau F.1 – Application de l’ALARP
	Tableau G.1 – Systèmes de transmission du faisceau utilisant des systèmesde transmission du faisceau en espace libre
	Tableau G.2 – Systèmes de transmission du faisceauutilisant des câbles à fibres optiques





