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European foreword 

This document (EN ISO 16321-1:2022) has been prepared by Technical Committee ISO/TC 94 
"Personal safety -- Personal protective equipment" in collaboration with Technical Committee CEN/TC 
85 “Eye protective equipment” the secretariat of which is held by AFNOR. 

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by October 2022, and conflicting national standards shall 
be withdrawn at the latest by April 2025. 

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

This document supersedes EN 166:2001, EN 169:2002, EN 170:2002, EN 171:2002, EN 172:1994, EN 
379:2003+A1:2009. 

This document has been prepared under a Standardization Request given to CEN by the European 
Commission and the European Free Trade Association, and supports essential requirements of EU 
Regulation 2016/425. 

For the relationship with EU Directive(s) / Regulation(s), see informative Annex ZA, which is an integral 
part of this document. 

Any feedback and questions on this document should be directed to the users’ national standards 
body/national committee. A complete listing of these bodies can be found on the CEN website. 

The following referenced documents are indispensable for the application of this document. For 
undated references, the latest edition of the referenced document (including any amendments) applies. 
For dated references, only the edition cited applies. However, for any use of this document ‘within the 
meaning of Annex ZA, the user should always check that any referenced document has not been 
superseded and that its relevant contents can still be considered the generally acknowledged state-of-
art. 

When an IEC or ISO standard is referred to in the ISO standard text, this shall be understood as a 
normative reference to the corresponding EN standard, if available, and otherwise to the dated version 
of the ISO or IEC standard, as listed below. 

NOTE The way in which these referenced documents are cited in normative requirements determines the 
extent (in whole or in part) to which they apply. 

Undated normative 
references in the ISO 

standard 

Clause(s) of the ISO 
standard 

Equivalent dated standard 

EN ISO or IEC 

ISO 4007 Clause 2 & 3 EN ISO 4007:2018 ISO 4007:2018 

ISO 11664-1 Clause 2 & 4.3.1.1 EN ISO 11664-1:2011 ISO 11664-1:2007 

ISO 11664-2 Clause 2 & 4.3.1.1 EN ISO 11664-2:2011 ISO 11664-2:2007 

ISO 16321-1 Clause 1, 2, & 4.1 EN ISO 16321-1:2020 ISO 16321-1:2020 

ISO 18526-1 Clause 2 EN ISO 18526-1:2020 ISO 18526-1:2020 

ISO 18526-2 Clause 2 EN ISO 18526-2:2020 ISO 18526-22020 
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ISO 18526-3 Clause 2 EN ISO 18526-3 :2020 ISO 18526-3:2020 

ISO 18526-4 Clause 2, 6.3 & 7 EN ISO 18526-4 :2020 EN ISO 18526-4 :2020 

According to the CEN-CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, Iceland, 
Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, Netherlands, Norway, Poland, Portugal, Republic of 
North Macedonia, Romania, Serbia, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey and the 
United Kingdom. 

Endorsement notice 

The text of ISO 16321-1:2021 has been approved by CEN as EN ISO 16321-1:2022 without any 
modification. 
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Annex ZA 
(informative) 

 
Relationship between this European Standard and the essential 

requirements of Regulation 2016/425 aimed to be covered 

This European Standard has been prepared under a Commission’s standardization request M/571   to 
provide one voluntary means of conforming to requirements of Regulation 2016/425. 

Once this standard is cited in the Official Journal of the European Union under that Regulation 
2016/425 compliance with the normative clauses of this standard given in Table ZA.1 confers, within 
the limits of the scope of this standard, a presumption of conformity with the corresponding [essential] 
requirements of that Regulation 2016/425 and associated EFTA regulations. 

Table ZA.1 — Correspondence between this European Standard and 
Annex II of Regulation 2016/425 

Essential Requirements 
of Regulation 

Clause(s)/sub-clause(s) 
of this EN 

Remarks/Notes 

1.1.1 Ergonomics 4.3; 7.2   

1.1.2 Level and classes of 
protection 

6.2; 6.3.1; 6.3.2; 6.3.3; 6.3.4; 6.6; ; 7.1; 
7.4; 7.10; 7.11;  7.14; 7.15; 7.16; 7.17; 
7.18; 7.19; 7.20; 7.21 

  

1.2.1 Absence of risks and other 
'inherent' nuisance factors 

5.2, 6.1   

1.2.1.1 Suitable constituent 
materials 

4.2   

1.2.1.2 Satisfactory surface 
condition of all PPE parts in 
contact with the user. 

4.3   

1.2.1.3 Maximum permissible 
user impediment 

5.1; 5.2; 5.3; 5.5; 6.1; 6.5; 6.7; 7.3   

1.3.1 Adaptation of PPE to user 
morphology 

4.3; 4.5; 5.1; 7.2   

1.3.2 Lightness and design strength 4.1; 7.4; 7.5; 7.6; 7.7; 7.8, 7.12   

1.4 Manufacturer's instructions 
and information 

9   

2.2 PPE "enclosing" the parts 
of the body to be protected 

7.9; 7.13   

2.3 PPE for the face, eyes and 
respiratory system 

4.3; 5; 6.1; 6.5; 6.7; 7.9; 7.13   

2.9 PPE incorporating components 
which can be adjusted or removed by 
the use 

4.3   
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2.12 PPE bearing one or more 
identification markings or 
indicators directly or indirectly 
relating to health and safety 

8   

2.14 "Multi risk" PPE 6; 7 This standard describes 
multiple types of risks. The 
EHSR is covered by the 
appropriate combination of 
requirements, associated with 
the risks corresponding to the 
intended use of the eye/face 
protector 

3.1.1 Impact caused by falling or ejected 
objects and collision of parts of the body 
with obstacle 

7.1; 7.4; 7.9; 7.10; 7.11  This standard does not cover 
requirements concerning 
prevention of injuries caused by 
collision of the face with 
obstacles. 

3.6.1 PPE constituent materials and 
other components 

6.3.2; 6.6; 7.5; 7.14; 7.19; 7.4; 7.10.2; 
7.11.2 

  

3.6.2 Complete PPE ready for use 7.19; 6.3.2   

3.9.1Non-ionising radiation 6; 7.1; 8; 9   

3.10.2 Protection against cutaneous and 
ocular contact 

7.15; 7.16; 7.17; 7.18; 7.20   

WARNING 1 — Presumption of conformity stays valid only as long as a reference to this European 
Standard is maintained in the list published in the Official Journal of the European Union. Users of this 
standard should consult frequently the latest list published in the Official Journal of the European 
Union. 

WARNING 2 — Other Union legislation may be applicable to the product(s) falling within the scope of 
this standard. 

SIST EN ISO 16321-1:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16321-1:2022
https://standards.iteh.ai/catalog/standards/sist/c767633e-8af0-4c0c-9d7f-

8b9caa2dbb90/sist-en-iso-16321-1-2022



Eye and face protection for 
occupational use —
Part 1: 
General requirements
Protection des yeux et du visage à usage professionnel —
Partie 1: Exigences générales

© ISO 2021

INTERNATIONAL 
STANDARD

ISO
16321-1

First edition
2021-03

Reference number
ISO 16321-1:2021(E)

SIST EN ISO 16321-1:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16321-1:2022
https://standards.iteh.ai/catalog/standards/sist/c767633e-8af0-4c0c-9d7f-

8b9caa2dbb90/sist-en-iso-16321-1-2022



 

ISO 16321-1:2021(E)
 

ii © ISO 2021 – All rights reserved

COPYRIGHT PROTECTED DOCUMENT

©  ISO 2021
All rights reserved. Unless otherwise specified, or required in the context of its implementation, no part of this publication may 
be reproduced or utilized otherwise in any form or by any means, electronic or mechanical, including photocopying, or posting 
on the internet or an intranet, without prior written permission. Permission can be requested from either ISO at the address 
below or ISO’s member body in the country of the requester.

ISO copyright office
CP 401 • Ch. de Blandonnet 8
CH-1214 Vernier, Geneva
Phone: +41 22 749 01 11
Email: copyright@iso.org
Website: www.iso.org

Published in Switzerland

SIST EN ISO 16321-1:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16321-1:2022
https://standards.iteh.ai/catalog/standards/sist/c767633e-8af0-4c0c-9d7f-

8b9caa2dbb90/sist-en-iso-16321-1-2022



 

ISO 16321-1:2021(E)
 

Foreword ..........................................................................................................................................................................................................................................v
Introduction ................................................................................................................................................................................................................................vi
1 Scope ................................................................................................................................................................................................................................. 1
2 Normative references ...................................................................................................................................................................................... 1
3	 Terms	and	definitions ..................................................................................................................................................................................... 2
4 General requirements for protectors ............................................................................................................................................. 2

4.1 Ambient temperatures ..................................................................................................................................................................... 2
4.2 Physiological compatibility .......................................................................................................................................................... 2
4.3 Construction and adjustment ..................................................................................................................................................... 3
4.4 Cleaning and/or disinfection ...................................................................................................................................................... 3
4.5 Headform(s) .............................................................................................................................................................................................. 3
4.6 Mandatory and optional requirements .............................................................................................................................. 3

5 Geometrical optical requirements for protectors ............................................................................................................. 4
5.1 Field of view .............................................................................................................................................................................................. 4
5.2 Refractive power and prismatic power for plano lenses .................................................................................... 4

5.2.1 Spherical and cylindrical power ......................................................................................................................... 4
5.2.2 Spatial deviation ............................................................................................................................................................... 4
5.2.3 Prismatic power for unmounted plano lenses covering one eye ........................................... 5
5.2.4 Prism imbalance of complete eye protectors or plano lenses covering both eyes . 5

5.3 Mounted prescription lenses ...................................................................................................................................................... 5
5.3.1 Optical ....................................................................................................................................................................................... 5
5.3.2 Positioning ............................................................................................................................................................................ 5

5.4 Single-vision ready-to-wear near-vision lenses (lenses with positive spherical power) ....... 5
5.5 Enhanced optical performance (optional requirement)..................................................................................... 5

6 Physical optical requirements for protectors ........................................................................................................................ 6
6.1 Detection of signal lights ................................................................................................................................................................ 6
6.2 Luminous transmittance of lenses without deliberate filter action .......................................................... 6
6.3 Specific requirements for different types of filter .................................................................................................... 6

6.3.1 Ultraviolet protective filters ................................................................................................................................... 6
6.3.2 Infrared protective filters ......................................................................................................................................... 7
6.3.3 Sunglare filters for occupational use .............................................................................................................. 9
6.3.4 Filters for use in glass blowing ......................................................................................................................... 11

6.4 Uniformity of luminous transmittance and transmittance matching ...................................................12
6.5 Scattered light ....................................................................................................................................................................................... 12
6.6 Frame transmittance ....................................................................................................................................................................... 12
6.7 Anti-reflective coated lenses (optional requirement) ........................................................................................13

7 Physical and mechanical requirements for protectors .............................................................................................13
7.1 Area to be protected ........................................................................................................................................................................ 13

7.1.1 General................................................................................................................................................................................... 13
7.1.2 Area to be protected by eye protectors .....................................................................................................18
7.1.3 Area to be protected by face protectors ....................................................................................................18
7.1.4 Lateral protection ........................................................................................................................................................18

7.2 Headbands and harnesses ......................................................................................................................................................... 18
7.3 Quality of material and surface of mounted and unmounted lenses, visors and filters .......18
7.4 Basic impact level of complete protectors ................................................................................................................... 19

7.4.1 Complete protectors ..................................................................................................................................................19
7.4.2 Failure criteria ................................................................................................................................................................19
7.4.3 Protectors with inserts to carry prescription lenses .....................................................................20

7.5 Resistance to thermal exposure ............................................................................................................................................ 20
7.6 Resistance to UV radiation ......................................................................................................................................................... 20
7.7 Resistance to corrosion ................................................................................................................................................................ 21
7.8 Resistance to ignition ..................................................................................................................................................................... 21

© ISO 2021 – All rights reserved iii

Contents Page

SIST EN ISO 16321-1:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16321-1:2022
https://standards.iteh.ai/catalog/standards/sist/c767633e-8af0-4c0c-9d7f-

8b9caa2dbb90/sist-en-iso-16321-1-2022



 

ISO 16321-1:2021(E)
 

7.9 Penetration of vents and gaps ................................................................................................................................................. 21
7.10 High-speed impact resistance, impact level C, D, E (optional requirement) ..................................21

7.10.1 Protection at normal ambient temperatures .......................................................................................21
7.10.2 Protection at extremes of temperature .....................................................................................................22

7.11 High mass impact, impact level HM (optional requirement) .......................................................................23
7.11.1 Protection at normal ambient temperatures .......................................................................................23
7.11.2 Protection at extremes of temperature .....................................................................................................23

7.12 Resistance to surface damage due to flying fine particles (optional requirement) ..................24
7.13 Resistance to fogging of lenses or filters (optional requirement) ...........................................................24
7.14 Protection against molten metals and hot solids (optional requirement) .......................................24
7.15 Protection against droplets (optional requirement) ...........................................................................................24
7.16 Protection against streams of liquids (Optional requirement) ..................................................................25
7.17 Protection against large dust particles (optional requirement) ...............................................................25
7.18 Protection against gases and fine dust (optional requirement) ................................................................25
7.19 Protection against radiant heat (optional requirement) .................................................................................25
7.20 Chemical resistance (optional requirement) ............................................................................................................. 25
7.21 Use in explosive atmospheres (optional requirement) ....................................................................................26

8 Marking of protectors ..................................................................................................................................................................................26
8.1 General ........................................................................................................................................................................................................ 26
8.2 Mandatory markings on lenses/filters ............................................................................................................................ 27
8.3 Mandatory markings on frames ............................................................................................................................................ 27
8.4 Optional markings on lenses/filters .................................................................................................................................. 28
8.5 Optional markings on frames .................................................................................................................................................. 28
8.6 Examples of markings .................................................................................................................................................................... 29

9 Information to be supplied by the manufacturer ............................................................................................................29
10 Allocation of requirements, test samples and application ....................................................................................30

10.1 General test samples ....................................................................................................................................................................... 30
10.2 Test samples for prescription lenses for eye protectors ..................................................................................37

10.2.1 Single-vision lenses ....................................................................................................................................................37
10.2.2 Multifocal lenses............................................................................................................................................................38
10.2.3 Power-variation lenses ............................................................................................................................................38
10.2.4 Information to be provided by the frame manufacturer ............................................................38

Annex A (informative) Summary of mechanical impact levels in eye and face protection for 
sunglass, occupational and sports use ........................................................................................................................................39

Bibliography .............................................................................................................................................................................................................................40

iv © ISO 2021 – All rights reserved

SIST EN ISO 16321-1:2022

iTeh STANDARD PREVIEW
(standards.iteh.ai)

SIST EN ISO 16321-1:2022
https://standards.iteh.ai/catalog/standards/sist/c767633e-8af0-4c0c-9d7f-

8b9caa2dbb90/sist-en-iso-16321-1-2022



 

ISO 16321-1:2021(E)

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-governmental, in liaison with ISO, also take part in the work. 
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of 
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for the 
different types of ISO documents should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www .iso .org/ directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of 
any patent rights identified during the development of the document will be in the Introduction and/or 
on the ISO list of patent declarations received (see www .iso .org/ patents).

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to 
the World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see 
www .iso .org/ iso/ foreword .html.

This document was prepared by ISO/TC 94, Personal safety — Personal protective equipment, 
Subcommittee SC 6, Eye and face protection, in collaboration with the European Committee for 
Standardization (CEN) Technical Committee CEN/TC 85, Eye protective equipment, in accordance with 
the Agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This document cancels and replaces ISO 4849:1981, ISO 4851:1979, ISO 4852:1978 and ISO 4856:1982.

A list of all parts in the ISO 16321 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www .iso .org/ members .html.
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Introduction

The family of documents comprised of the ISO 16321 series, the ISO 18526 series and the ISO 18527 
series was developed in response to the worldwide stakeholders' demand for minimum requirements 
and test methods for eye and face protectors traded internationally. ISO 4007 gives the terms and 
definitions for all the various product types. The test methods are given in the ISO 18526 series, while 
the requirements for occupational eye and face protectors are given in the ISO 16321 series. Eye 
protectors for specific sports are mostly dealt with by the ISO 18527 series. A guidance document, 
ISO 19734, for the selection, use and maintenance of eye and face protectors is under preparation.
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Eye and face protection for occupational use —

Part 1: 
General requirements

1 Scope

This document specifies general requirements for eye and face protectors. These protectors are 
intended to provide protection for the eyes and faces of persons against one or more common 
occupational hazards such as impacts from flying particles and fragments, optical radiation, dusts, 
splashing liquids, molten metals, heat, flame, hot solids, harmful gases, vapours and aerosols.

Additional requirements for eye and face protectors used during welding and related techniques and 
for mesh protectors are given in ISO 16321-2 and ISO 16321-3, respectively.

This document applies to:

— all plano as well as corrective and prescription lensed protectors and components;

— those eye and face protectors used for occupational-type tasks that are performed similarly to an 
occupation, e.g. "do-it-yourself";

— those eye and face protectors used in educational establishments.

This document does not apply to:

— protectors specifically intended for protection against only solar radiation and used in non- 
occupational environments for which the ISO 12312 series applies;

— protectors for medically prescribed applications (not occupational), e.g. eye protection for severe 
dry eye, tints prescribed for medical conditions;

— patient eye protectors during diagnosis or treatment (e.g. ISO/TR 22463);

— protectors for use during medical or e.g. aesthetic applications, e.g. intense light sources (ILS) for 
which the ISO 12609 series applies;

— protectors specifically intended for sports for which the ISO 18527 series applies;

— laser protectors;

— face protectors intended for live-working to protect against short-circuit electric arcs for which 
IEC 62819 applies;

— protectors intended to protect against ionizing radiation, e.g. X-rays, for which IEC 61331-3 applies.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content 
constitutes requirements 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.

ISO 4007, Personal protective equipment — Eye and face protection — Vocabulary

ISO/CIE 11664-1, Colorimetry — Part 1: CIE standard colorimetric observers
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