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PREFACE

This Standard was prepared by the Joint Standards Australia/Standards New Zealand Committee
SF-019, Personal Protection Against Laser Radiation, to supersede AS/NZS 2211.4:2002.

The objective of this Standard to specify 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 is identical with, and has been reproduced from IEC 60825-4, Ed. 2.2:2011, Safety of
laser products, Part 4: Laser guards. This edition 2.2 incorporates Amendment 1 (2008) and
Amendment 2 (2011). The text affected by Amendments 1 and 2 is indicated in the source document
by marginal bars.

As this Standard is reproduced from an International Standard, the following applies:
(a) In the source text ‘this part of IEC 60825’ should read ‘this Australian/New Zealand Standard’.
(b) A full point substitutes for a comma when referring to a decimal marker.

References to International Standards should be replaced by references to Australian or
Australian/New Zealand Standards, as follows:

Reference to International Standard Australian/New Zealand Standard

IEC AS/NZS IEC

60825 Safety of laser products 60825 Safety of laser products

60825-1  Part 1: Equipment classification 60825.1  Part 1: Equipment classification and
and requirements requirements

Only normative references that have been adopted as Australian or Australian/New Zealand Standards
have been listed.

The terms ‘normative’ and ‘informative’ have been used in this Standard to define the application of
the annexes to which they apply. A ‘normative’ annex is an integral part of a Standard, whereas an
‘informative’ annex is only for information and guidance.



AS/NZS IEC 60825.4:2016 3

CONTENTS
S o7 0 o = P 7
2 NOIMAtIVE TEIEIENCES .. ittt 7
3 D NI ONS oo 7
4 Laser ProCeSSING MaAChINES ... e e et e e 9
4.1 DeSigN FEQUITEMIENTS . ..ou ettt 9
4.2 Performance reqUIr€mMeNtS. .. ....oe i e 10
4.3 Validation ..o e 10
4.4 User information ... e 11
5  Proprietary lasSer QUATAS ... couu i 11
5.1 DeSigN FEQUINEM NS ...t e 11
5.2  Performance reqUIirEmMeENtS. ... ..co.iiiiiii e 11
5.3 Specification reqUIremMeENtS..........cooiiiiiii i 11
o N = 1= o =T LU T =T ¢ 1= 0 12
5.5 Labelling requiremMents. .. ... 12
5.6 USer information ... ... 13
Annex A (informative) General guidance on the design and selection of laser guards............ 14
Annex B (informative) Assessment of foreseeable exposure limit (FEL) .....................ol. 16
Annex C (informative) Elaboration of defined terms ............cooiiiiiiiiiiii e 23
Annex D (normative) Proprietary laser guard testing .........ccooooviiiiiiiiiii 25
Annex E (informative) Guidelines on the arrangement and installation of laser guards.......... 30
Annex F (informative) Guideline for assessing the suitability of laser guards ......................... 40
Annex G (normative) Beam delivery SyStems ........coiiuiiiiiiiii i 67
L1 0] [ oo | =1 2 17278 PP 76
Figure B.1 — Calculation of diffuse reflections ..., 17
Figure B.2 — Calculation of specular reflections .............ccccooiiiiiiiii i, 17
Figure B.3 — Some examples of a foreseeable fault condition ..............cooooii, 18
Figure B.4 — Four examples of errant laser beams that might have to be contained by a
temporary guard under service CONAitiONS. ... ...oiuiiiiii 19
Figure B.5 — lllustration of laser guard exposure during repetitive machine operation ............. 20
Figure B.6 — Two examples of assessed duration of exposure ..., 21
Figure B.7 — Assessed duration of exposure for a machine with no safety monitoring............. 22
Figure C.1 — lllustration of guarding around a laser processing machine ..............cc.ccoeeeiiennnes 23
Figure C.2 — lllustration of active laser guard parameters ............cccoviiiiiiiii i, 24
Figure D.1 — Simplified diagram of the test arrangement..............coo 27

Figure D.2 — Simplified diagram of the ventilation for the guard under test............................. 27



AS/NZS IEC 60825.4:2016 4

Page

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 CO; laser ..................... 56

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 CO, laser ................... 56

Figure F.3 — Damage resistance of 2 mm thick zinc coated steel sheet derived from 10

s exposure to a defocused beam during experiments usinga CW CO; laser..............c...o....... 57

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 CO, laser ................... 57

Figure F.5 — Damage resistance of 3 mm thick zinc coated steel sheet derived from 10

s exposure to a defocused beam during experiments usinga CW CO;, laser..............c........... 58

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 CO, laser ................... 58

Figure F.7 — Damage resistance of 2 mm thick aluminium sheet derived from 10 s

exposure to a defocused beam during experiments usinga CW CO;, laser...........c..ccoeeenianee. 59

Figure F.8 — Damage resistance of 2 mm thick aluminium sheet derived from 100 s

exposure to a defocused beam during experiments usinga CW CO;, laser...........c..ccoeeenian.e. 59

Figure F.9 — Damage resistance of 1 mm thick stainless steel sheet derived from 10 s

exposure to a defocused beam during experiments usinga CW CO;, laser...........c..ccoeeenianee. 60

Figure F.10 — Damage resistance of 1 mm thick stainless steel sheet derived from 100

s exposure to a defocused beam during experiments usinga CW CO;, laser..............cc..o....... 60

Figure F.11 — Damage resistance of 6 mm thick polycarbonate sheet derived from 10 s

exposure to a defocused beam during experiments usinga CW CO;, laser...........c..ccoeeeneanee. 61

Figure F.12 — Damage resistance of 6 mm thick polycarbonate sheet derived from 100

s exposure to a defocused beam during experiments usinga CW CO;, laser..............c........... 61

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 ............... 62

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 ............. 62

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 ............... 63

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 ............. 63

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 ............... 64

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 ............. 64

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....................... 65

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....................... 65

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....................... 66

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 ............. 66
| Table D.1 — Laser guard test classification ..............coooiiiiiiii e 28

Table F.1 — Application of ALARDP ... e 43

Table G.1 — Beam delivery systems using free space beam delivery systems......................... 72

Table G.2 — Beam delivery systems using fibre optic cables ............ooo 74



AS/NZS IEC 60825.4:2016 5

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.
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AUSTRALIAN/NEW ZEALAND STANDARD

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.
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