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Introduction

This draft standard is based on national and international discussions. Y our comments on this draft are invited and will assist in
the preparation of the consegquent standard.

For international standards, comments will be reviewed by the relevant UK national committee before sending the consensus
UK vote and comments to the international committee, which will then decide appropriate action. If the international standard is
approved, it is usual for the text to be published as a British Standard.

For national standards, comments will be reviewed by the relevant UK national committee and the resulting standards published

as a British Standard.

UK Vote

Please indicate whether you consider the UK should submit a negative (with supporting technical reasons) or positive vote on
this draft. Pleaseindicate if you are aware of any reason why this draft standard should not be published as a British Standard.

Submission of Comments
- Annotated drafts are not acceptable and will beregjected.

- All comments should be submitted online at https.//standar dsdevelopment.bsigroup.com/. You will need to register in

order to comment.

Template for comments and secr etariat observations

Date; xx/xx/20xx

Document: 1SO/DIS xxxx

lan alternative cannot be supported
as serious problems have been
lencountered in its use in the UK.

1 2 ©) 4 5 (6) 7
MB | Clause No./ Subclause Paragraph/ Type of Commend (justification Proposed change by the MB Secretariat observations on
No./Annex (e.g. 3.1) Figure/Table/Note comment for change) by the MB each comment submitted
31 Definition 1 ed Definition is ambiguous and needs |Amend to read '...so that the mains
clarifying. connector to which no connection...’
6.4 Paragraph 2 te The use of the UV photometer as  [Delete reference to UV photometer.
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European foreword

This document (prEN 397:2022) has been prepared by Technical Committee CEN/TC 158 “Head
protection”, the secretariat of which is held by SIS.

This document is currently submitted to the CEN Enquiry.
This document will supersede EN 397:2012+A1:2012.

In comparison with the previous version EN 397:2012+A1:2012 of edition EN 397:2012, the following
technical modifications have been made (see Annex C):

— Introduction revised and modernized;

— introducing two types of helmets, with protection against falling objects on-crown (type 1) or on-
crown and off-crown (type 2);

— measuring of drop speed is defined for improved reproducibility;

— added electrostatic and enhanced visibility requirements;

— electrical properties are removed and reference to is made;

— editorial changes.

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

Directive(s) / Regulation(s).

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

An industrial protective helmet is intended to be used in different work settings such as construction,
mining, shipping, manufacturing etc. With this in mind the accidents that occur can therefore be different
depending on the workplace. Accident statistics show there are typical hazards such as falling objects,
slips, trips or falls of a person from the same level or one above, loss of control of machinery and electrical
hazards. The intention with this document is to reduce the potential injury risk associated with the
hazards but will not eliminate them completely.

Manufacturers complying with European Standards offer a suite of head protection devices for general
industrial use:

— the industrial bump cap meeting the requirements of ;
— the industrial protective helmet meeting the requirements of Type 1 and Type 2 in this document;

— the high performance industrial helmet meeting the requirements of EN 14052,

Industrial bump caps is intended to provide protection to the wearer against the effects of striking
their head against hard or stationary objects with sufficient severity to cause lacerations or other
superficial injuries. They are not intended to provide protection against the effects of being struck by an
object or moving or suspended loads. In addition to the mandatory requirements the bump cap can have
shock absorption properties at low temperatures, be ignition resistant and have electrical insulation
properties.

In this document Type 1 industrial protective helmets are intended to reduce the possible consequential
effects of head injuries caused by being struck by an object in the crown area. In this document Type 2
industrial protective helmets are intended to offer some additional protection from impacts off crown,
front, rear, sides of the helmet and includes a mandatory retention system. In addition to the
requirements for the Type 1 and Type 2 helmets, this document also includes requirements for special
applications, for example low temperature, high temperature, electrical insulation and enhanced
visibility.

high performance industrial helmet offers even greater protection from falling objects,
protection from off crown impacts and protection from penetration by a flat blade striker. It also includes
aretention system that meets requirements for system release and system effectiveness properties.

Angled and tangential (rotational) impacts are one of the causes of head injuries. At the time of developing
this document, no rotational test method was available. Therefore, only linear impacts to a helmeted head
in the shock absorption test have been addressed. CEN/TC 158 will in the near future present a new test
method, which can be used in future revisions of this document.

The wearing of a helmet meeting the requirements in this document reduces, but not eliminates, the
consequences of head injury. A proportion of the energy of an impact is absorbed by the helmet, thereby
reducing the force of the blow sustained by the head.

There are limits to the amount of protection that can be provided and wearing a helmet cannot always
prevent death or long term disability.
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1 Scope
This document specifies requirements for design, performance, test methods and markings for industrial
protective helmets. The requirements apply to helmets for general use in industry.

Additional performance requirements for special applications are included to apply only when
specifically claimed by the helmet manufacturer.

Industrial protective helmets are intended to reduce the risk of head injuries by falling objects and reduce
consequential effects.

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.

EN 960:2006, Headforms for use in the testing of protective helmets

EN 13087-1:2000,! Protective helmets — Test methods — Part 1: Conditions and conditioning

EN 13087-2:2012, Protective helmets — Test methods — Part 2: Shock absorption

EN 13087-3:2000,2 Protective helmets — Test methods — Part 3: Resistance to penetration

EN 13087-5:2012, Protective helmets — Test methods — Part 5: Retention system strength

EN 503653 Live working — Electrically insulating helmets for use on low and medium voltage installations

EN 60079-32-2:2015, Explosive atmospheres — Part 32-2: Electrostatics hazards— Tests
([EC 60079-32-2:2013)

EN ISO 472:2013,4 Plastics — Vocabulary (1SO 472:1999)

EN ISO 9185:2007, Protective clothing — Assessment of resistance of materials to molten metal splash
(IS0 9185:2007)

EN ISO 11664-2:2011, Colorimetry — Part 2: CIE standard illuminants (1SO 11664-2:2007)

IEC/TS 60079-32-1:2013+AMD 1:2017, Explosive atmospheres — Part 32-1: Electrostatic hazards —
guidance

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.
ISO and IEC maintain terminological databases for use in standardization at the following addresses:

o [EC Electropedia: available at https://www.electropedia.org/

e SO Online browsing platform: available at https://www.iso.org/obp

1 As impacted by EN 13087-1:2000/A1:2001.
2 As impacted by EN 13087-3:2000/A1:2001.
3 Under preparation. Stage at time of publication: FprEN 50365:2022.
4 As impacted by EN SO 472:2013/A1:2018.
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31

industrial protective helmet

head protector, hereinafter referred to as 'helmet’, primarily intended to provide the wearer with
protection against falling objects on-crown (type 1) or on-crown and off-crown (type 2)

Note 1 to entry: The helmet can incorporate additional protective functions.

3.2
shell
rigid cover which gives the helmet its shape

3.3

retention system

complete assembly by means of which the helmet is maintained in position on the head, including any
devices for adjusting the system or enhancing the wearer's comfort

Note 1 to entry: The retention system can include a chin strap.
[SOURCE: EN 14052:2012+A1:2012, 3.2]

3.4

crown

area on the upper outside surface of the helmet which lies within a 30° included solid angle from point G
(as defined in , 2.12) on the central vertical axis through the head form to which the helmet
is fitted

[SOURCE: EN 14052:2012+A1:2012, 3.4]

3.5

integral additional protective function

part(s) of the helmet, intended by the helmet manufacturer not to be removed by the user, except for
maintenance purposes, and which provide protection to the wearer, other than as provided for by this
European Standard

[SOURCE: EN 14052:2012+A1:2012, 3.5]

3.6

non-integral additional protective function

additional protective device(s) attached to the helmet intended to be removable by the user, but are not
specifically required in order for the helmet to satisfy this document

EXAMPLE Non-integral additional function can be a visor, face shield or hearing protectors.

3.7

helmet accessory

additional device(s) attached to the helmet intended to be removable by the user, but which provide no
protective function to the wearer

EXAMPLE Helmet accessory can be a head lamp or a video camera.
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3.8

HPI

Helmet Positioning Index

vertical distance measured on the longitudinal vertical plane, between the brow of the helmet front part
and the reference plane (B), when the helmet is placed on the appropriate reference head form

Note 1 to entry: The longitudinal vertical plane and the reference plane are defined in [EN 960:20086.

Note 2 to entry: See Figure 1.

Key
B reference plane
HPI  helmet positioning index

Figure 1 — Helmet positioning index

[SOURCE: EN 960:2004]
3.9
test plaque

sample of the shell or representative shell material

[SOURCE: ANSI Z89.1-2014]
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4 Requirements
4.1 Physical requirements
4.1.1 Requirements overview

Table 1 — Overview for the requirements of Type 1 and Type 2 industrial protective helmets

Type 1 Type 2
Physical 4.1.2 General X X
requirements 4.1.3 Materials and X X
design
4.1.4 Penetration of the X X
shell via ventilation
holes
4.1.5 Sizing
4.1.6 Ergonomics
Performance 4.2.1 Shock absorption
requirements on crown impacts for
type 1 and 2
4.2.2 Shock absorption - X
for high energy on
crown impact for type 2
4.2.3 Shock absorption - X
for off-crown impacts
for type 2
424 Resistance to X X
penetration
4.2.5 Retention system X X
(4.2.5.1) (4.2.5.2)
4.2.6 Resistance to X X
ignition
4.2.7 Special application 0 0
requirements
X Applicable for the specified type
0 Applicable for special application
- Notapplicable for the helmet type

4.1.2 General

Unless otherwise specified, the values stated in this document are expressed as nominal values. Except
for temperature limits, values that are not stated as maxima or minima shall be subject to a tolerance
of + 5%. Unless otherwise specified, the temperature values shall be in accordance with

EN 13087-1:2000 1.
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Helmets shall be tested with all integral additional protective functions (3.5) fitted. When non-integral
additional protective functions (3.6) or helmet accessories (3.7) are submitted with the helmet for test,
the helmet shall satisfy the requirements of this document with and without these items fitted.

If helmet accessories and/or non-integral additional protective functions are attached to a helmet, the
manufacturer shall provide a list of possible accessories that do not affect the conformity of the helmet
with this document. See Table 1 for the identification of required tests, when helmet accessories are
attached to the helmet.

NOTE Accessories can be fixed on the helmet using fixing devices provided by the helmet manufacturer.
4.1.3 Material and design

4.1.3.1 Innocuousness
For those parts of the helmet that come into contact with the skin, materials shall not be used which are
known to be likely to cause skin irritation or any adverse effect on health.

Substances recommended for cleaning, maintenance or disinfection shall have no adverse effect on the
helmet and shall be known not to be likely to have any adverse effect upon the wearer, when applied in
accordance with the helmet manufacturer’s instructions.

Information claiming that the product is innocuous shall be checked.

See also Annex A.

4.1.3.2 Visual and tactile inspection

When tested according to 5.6.3.1, there shall be no sharp edges or projection on any parts of the helmet

which are in contact, or potential contact, with the wearer, when the helmet is worn, such as is likely to
cause injury to the wearer.

Any part of the helmet that can be adjusted, or removed by the wearer for the purpose of replacement (in
accordance with the helmet manufacturer's instructions, see 5.6.3.2), shall be so designed and
manufactured as to facilitate adjustment, removal and attachment without the use of tools.

4.1.4 Penetration of the shell via ventilation holes

If the helmet has ventilation holes, either adjustable or fixed, each ventilation hole shall be tested by pins
in accordance with 5.4. The test is considered as passed if both pins do not get in contact with the testing
head form during the tests.

NOTE1 Requirements regarding ventilation design are not given because they depend on the use of the helmet
and the resulting risks as determined by a risk analysis.

NOTE 2  Holes intended for accessories (e.g. visor, ear muff) are not considered as ventilation holes.
4.1.5 Sizing

The helmet shall be adjusted to fit to the head form as described in 5.5, when tested.
The size of the helmet shall be adjustable continuously or in steps of maximum 5 mm.

4.1.6 Ergonomics

Any adjustment system incorporated within the helmet shall be so designed and manufactured so that it
remains adjusted, when tested in accordance with 5.6.
When the helmet is assessed in accordance with 5.6.3 the following requirements shall be met:

a) itshall be possible for the helmet to be adjusted to give a snug secure fit to the head of the test subject;
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b) the helmet shall always remain in place during the activities listed under 5.6.3.3;
c) there shall not be any “NO” answers from the test subject(s).

4.2 Performance requirements

4.2.1 Shock absorption on crown impacts for type 1 and 2

When a helmet is tested in accordance with 5.7.1, the force transmitted to the head form shall not exceed
5,0 kN. This requirement shall be satisfied by helmets treated in accordance with the appropriate
conditioning processes given in 5.2 as specified by the list of mandatory tests given in Table 1.

4.2.2 Shock absorption for high energy on crown impact for type 2

When a helmet is tested in accordance with 5.7.2, the force transmitted to the head form shall not exceed
10,0 kN. This requirement shall be satisfied by helmets treated in accordance with the appropriate
conditioning processes given in 5.2 as specified by the list of mandatory tests given in Table 1.

4.2.3 Shock absorption for off-crown impacts for type 2

When a type 2 helmet is tested in accordance with 5.7.2, the force transmitted to the head form shall not
exceed 10,0 kN.

4.2.4 Resistance to penetration

When a helmet is tested in accordance with 5.8, the striker shall not contact the head form. This

requirement shall be satisfied by helmets treated in accordance with the appropriate conditioning
processes given in 5.2, as specified by the list of mandatory tests given in Table 1.

4.2.5 Retention system

4.2.5.1 Chin strap strength release - Type 1

If a chin strap is supplied with the helmet, it shall be no less than 10 mm wide when un-tensioned. When
a helmet is tested by the method described in 5.9, the chinstrap shall not release at less than 150 N.
4.2.5.2 Chin strap strength release - Type 2

The chinstrap shall be no less than 10 mm wide when un-tensioned. When a helmet is tested by the
method described in 5.9, the chinstrap shall not release at less than 500 N.

When a helmet is tested by the method described in 5.10, for the front way and rear way tests, the helmet
shall not come off the head form.

4.2.6 Resistance to ignition
When tested in accordance with 5.11, no part of the helmet shell shall ignite upon application of the
heated rod nor continue to glow after removal of the heated rod.

4.2.7 Special application requirements
4.2.7.1 Performance at lower temperatures

When tested for shock absorption in accordance with 5.7, the requirement given in 4.2 shall be satisfied
by one additional helmet which has been conditioned in accordance with 5.2.3.

When tested for penetration in accordance with 5.15, the requirement given in 4.2 shall be satisfied by
one additional helmet, which has been conditioned in accordance with 5.2.3.
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Helmets claimed to meet this requirement shall state this fact on the marking of the helmet, in accordance
with 6.2.

4.2.7.2 Performance at higher temperatures
When tested for shock absorption by the method given in 5.7, the requirement of 4.2 shall be satisfied by
one helmet, which has been conditioned in accordance with 5.2.4.

When tested for resistance to penetration by the method given in 5.8, the requirement of 4.2 shall be
satisfied by a second helmet, which has been conditioned in accordance with 5.2.4.

Helmets claimed to meet this requirement shall state this fact on the marking of the helmet, in accordance
with 6.2.

4.2.7.3 Electrically insulating helmets for use on low and medium voltage installations

If the helmet also is designed to give Electrically insulating protection it shall meet the requirements of
FprEN 50365:2022.

4.2.7.4 Molten metal splash

When tested in accordance with 5.12, the shell shall not:

a) be penetrated by the molten metal through the shell;

b) burn with the emission of flame after a period of 5 s has elapsed after the pouring of molten metal has
ceased. Only the direct contact area shall be assessed.

NOTE A helmet fitted with a grooved rim can comply with this requirement.
4.2.7.5 Electrostatic properties

4.2.7.5.1 General

To avoid the buildup of harmful electrostatic charges, helmets shall be protected by one of the following

means:

— use of dissipative materials which are safely earthed e.g. via contact to the wearer;

— use of insulating materials and surfaces that do not tend to be highly charged by rubbing with clothes
potentially in contact with these in normal operation. If insulating materials are used in the helmet,
charging shall then be completed using cloths made of materials from the positive and negative end
of a triboelectric series. If results on corona charging and whipping with a leather glove have been

discarded, it shall be stated in the information for use that the test sample may not be used in the
presence of charge generating processes stronger than manual rubbing;

— in case insulating materials are used in positions inside the equipment that are not accessible, these
do not need to be tested as charging by rubbing is impossible.

If there are isolated metallic parts that are accessible in the helmet these are considered as isolated
capacitances and shall meet the requirements of IEC TS 60079-32-1:2013+AMD1:2017.

4.2.7.5.2 Conditioning

Conditioning shall be in accordance with EN 60079-32-2:2015, 24 h at (23 +2) °Cand 30 % + 5 % r.h.
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4.2.7.5.3 Requirements
4.2.7.5.3.1 Leakage resistance

In case a helmet component is determined to be dissipative according to 4.2.7.5.2transferred charge does
not need to be measured but instead the earth leakage resistance shall be measured according to 5.13.2
with conditioning according to 5.13.1. The leakage resistance shall be in the range of 1 MQ to 100 MQ (1 x
106 A-1x108 Q) fulfilling the requirements for dissipative materials in
IEC TS 60079-32-1:2013+AMD1:2017, Table 22.

For any conductive helmet component according to 4.2.7.5.2 the earth leakage resistance shall be
measured according to 5.13.2 with conditioning according to 5.13.1. The leakage resistance shall be in
the range of 1MQ to 100MQ (1x106Q-1x108(Q) fulfilling the requirements in
IEC TS 60079-32-1:2013+AMD1:2017, Table 22.

In case the earth leakage resistance is higher this component shall be rated as unearthed metal part. This
shall be assessed by a capacity measurement according to EN 60079-32-2:2015, 4.10 and the results shall
meet the requirements in [EC TS 60079-32-1:2013+AMD1:2017, Table 23.

4.2.7.5.3.2 Surface resistance for helmets comprising of dissipative material

The surface resistance of the helmet components shall be in the range of 10kQ to 100 GQ
(1x104Q-1x1011 Q) by testing according to 5.13.3 with conditioning according to 5.13.1.

4.2.7.5.3.3 Surface Resistance for helmets comprising conductive material

A material is rated to be conductive in case its surface resistance is lower than 10 kQ (1 x 104 Q) by
testing according to 5.13.4 with conditioning according to 5.13.1.

4.2.7.5.3.4 Transfer charge for Helmets comprising Insulating Material

If a helmet component is determined to be insulating, the transferred charge shall be measured for all
relevant surfaces that exceed the criteria in IEC TS 60079-32-1:2013+AMD1:2017, Table 23 according to
5.13.5 with conditioning according to 5.13.1, any smaller component may be rated as uncritical.

4.2.7.6 Enhanced visibility

4.2.7.6.1 General

When tested in accordance with 5.14:

— helmets for enhanced visibility in daylight conditions shall meet the requirements as stated in 5.14.1;

— helmets for enhanced visibility in dark conditions shall meet the requirements as stated in 5.14.2 and
5.14.3;

— helmets for enhanced visibility in daylight and dark conditions shall meet the requirements as stated
in 5.14.1 to 5.14.3.

4.2.7.6.2 Chromaticity and total luminance factor

The entire shell of the helmet shall be in fluorescent material.

When tested in accordance with 5.14.1, chromaticity and total luminance factor for shell material shall
comply within the minimum requirements stated in Table 2:
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