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Foreword

[SO (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 document should be noted. This document was drafted in accordance with the editorial rules of the
[SO/IEC Directives, Part 2 (see www.iso.org/directives).

[SO draws attention to the possibility that the implementation of this document may involve the use of (a)
patent(s). ISO takes no position concerning the evidence, validity or applicability of any claimed patent
rights in respect thereof. As of the date of publication of this document, ISO had not received notice of (a)
patent(s) which may be required to implement this document. However, implementers are cautioned that
this may not represent the latest information, which may be obtained from the patent database available at
www.iso.org/patents. ISO shall not be held responsible for identifying any or all such patent rights.

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) principlesin the Technical Barriers to Trade (TBT), see www.iso.org/iso/foreword.html.

This document was prepared by Technical Committee ISO/TC 94, Personal safety — Protective clothing and
equipment, Subcommittee SC 14, Fire-fighters’ personal equipment.

This second edition cancels and replaces the first edition (ISO 11999-5:2015), which has been technically
revised.

The main changes are as follows:
— editorial changes throughout the document.
Alist of all parts in the ISO 11999 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

Figures are reproduced from AS/NZS 4067:2012 and AS/NZS 2512.1:2009, with permission from Standards
Australia. ISO has no responsibility and context in which are extracts are reproduced, nor is ISO in anyway
responsible for the other content or accuracy therein.
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PPE for firefighters — Test methods and requirements for
PPE used by firefighters who are at risk of exposure to high
levels of heat and/or flame while fighting fires occurring in
structures —

Part 5:
Helmets

1 Scope

This document specifies the minimum design and performance requirements for helmets as part of personal
protective equipment (PPE) to be used by firefighters, primarily but not solely to protect against impact and
exposure to flame and high thermal loads.

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 3146, Plastics — Determination of melting behaviour (melting temperature or melting range) of semi-
crystalline polymers by capillary tube and polarizing-microscope methods

ISO 6330, Textiles — Domestic washing and drying procedures for textile testing

[SO 6942:2022, Protective clothing — Protection against heat and fire — Method of test: Evaluation of materials
and material assemblies when exposed to a source of radiant heat

[SO 9151, Protective clothing against heat and flame — Determination of heat transmission on exposure to flame
[SO 9185:2007, Protective clothing — Assessment of resistance of materials to molten metal splash

ISO 11612:2015, Protective clothing — Clothing to protect against heat and flame — Minimum performance
requirements

[SO 11999-3, PPE for firefighters — Test methods and requirements for PPE used by firefighters who are at risk
of exposure to high levels of heat and/or flame while fighting fires occurring in structures — Part 3: Clothing

[SO 11999-9, PPE for firefighters — Test methods and requirements for PPE used by firefighters who are at risk
of exposure to high levels of heat and/or flame while fighting fires occurring in structures — Part 9: Firehoods

[SO 13688:2013 + ISO 13688:2013/Amd.1:2021, Protective clothing — General requirements
[SO 15025, Protective clothing — Protection against flame — Method of test for limited flame spread

[SO 17492, Clothing for protection against heat and flame — Determination of heat transmission on exposure to
both flame and radiant heat

[SO 17493, Clothing and equipment for protection against heat — Test method for convective heat resistance
using a hot air circulating oven

ISO/TR 19591, Personal protective equipment for firefighters — Standard terms and definitions
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EN 136:1998, Respiratory protective devices - Full face masks

EN 137:2006, Respiratory protective devices. Self-contained open-circuit compressed air breathing apparatus
with full facemask. Requirements, testing, marking

EN 167:2001, Personal eye protection — Optical test methods

EN 168:2001, Personal eye protection — Non-optical test methods

EN 172:1994 + A1:2000, Personal eye protection — Sunglare filters for industrial use

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

EN 13087-1:2012, Protective helmets — Test methods — Part 1: Conditions and conditioning
EN 13087-2:2012, Protective helmets — Test methods — Part 2: Shock absorption

EN 13087-4, Protective helmets — Test methods — Part 4: Retention system effectiveness
EN 13087-5:2012, Protective helmets — Test methods — Part 5: Retention system strength
EN 13087-6, Protective helmets — Test methods — Part 6: Field of vision

EN 13087-8:2000, Protective helmets — Test methods — Part 8: Electrical properties

EN 13087-10, Protective helmet — Test methods — Part 10: Resistance to radiant heat
NFPA 1971:2018, Standard on Protective Ensembles for Structural Fire Fighting and Proximity Fire Fighting

CIE 54.2, Retroreflection — Definition and measurement

3 Terms and definitions
For the purposes of this document, the terms and definitions given in ISO/TR 19591 and the following apply.
[SO and IEC maintain terminology databases for use in standardization at the following addresses:

— IS0 Online browsing platform: available at https://www.iso.org/obp

— IEC Electropedia: available at https://www.electropedia.org/

4 Helmetrequirements

4.1 General

Helmets shall consist of at least the following assembled components:
a) Shell (at the minimum area above the A-A’ line as per Figure 1).
b) Energy absorbing system.

c¢) Retention system. The retention system shall include a chinstrap having a minimum width of 19 mm,
quick release buckle, and size adjustment mechanism.

d) Neck protector and/or ear covers, or Shikoro.
e) Face shield or goggles or both —
— where a face shield is selected, the face shield shall be attached to and tested with the helmet;

— where goggles are selected, the goggles shall be permitted to be removed from the helmet before it is
tested. This only applies to those which are removable. Where they are attached to the helmet, they
shall be tested with the helmet.

© IS0 2024 - All rights reserved
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f) Retro-reflective material.

4.1.1 Fit

The fit of the helmet shall be adjustable laterally and/or vertically to improve the wearing comfort and the
helmet efficiency. This adjustment shall be easily done by the wearer without the use of tools. It should
be possible for the wearer to remove the helmet by loosening the chinstraps, using one hand wearing a
structural firefighting glove.

When this adjustment covers several sizes of head circumference, the relevant instructions shall be given in
the information supplied by the manufacturer.

4.1.2 Protrusions and sharp edges

There shall be no sharp edges, roughness, or projection on any part of the helmet. Projections intruding
more than 5 mm from the shell interior surface and above the test line, shall not be acceptable unless
covered by protective padding or impact liner. Projections above the test line shall be impacted directly over
the position of the said projection in accordance with 4.4.2.1, and the testing laboratory shall assess that the
projection did not make contact with the head form.

Rigid internal projections below the test line and above the reference plane shall not be able to touch the
head of the wearer when the helmet is normally affixed to the head.

The profile at the front of the helmet shall not prevent the wearing of spectacles or goggles as specified by
the helmet manufacturer.

4.1.3 Reinforcement

The shell construction shall be uniformly reinforced. This does not exclude a gradual increase of the shell’s
thickness or of the grooves or fixation devices of the harness or of the accessories, but it does exclude every
other localized reinforcement.

4.1.4 Protected area

When adjusted on the head form as in 4.2.2, the helmet shall at the minimum covers the entire area 12,7 mm
above the reference plane (see line A -A’ in Figure 1).

© IS0 2024 - All rights reserved
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Dimensions in millimetres
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2 basicplane

3 central vertical axis

Figure 1 — Protected area (Image taken from AS/NZS 2512.1:2009)

4.1.5 Field of vision

When the helmet is tested in accordance with EN 13087-6, with any attached face shield or goggle in both
the stowed and deployed positions, the wearer’s field of vision shall correspond to the following angles:

a) Adihedral angle of atleast 105° measured horizontally between L and K on each side of the sagittal plane
which passes through the point L (see Figure 2). Remove the neck protector or Shikoro, if necessary.

b) An upper dihedral angle greater than 7° above the reference plane and which is defined by the straight
line passing through L1, L2 (see Figure 2).

¢) Alower dihedral angle greater than 45° under the basic plane and which is defined by the straight line
passing through K1 K2 situated on the surface of the head form as 31 mm on each side of the point K (see

Figure 2).

d) With face shield or goggles in the stowed position, the helmet shall provide peripheral vision clearance
of at least 94° to each side.

NOTE “Stowed position” means to be placed in “out of use” position when it is not providing the designed
protection.

4.1.6 Material innocuousness

Materials used in helmets that may come into contact with the wearer’s skin shall not be known to be likely
to cause irritation or any other adverse effect to health. They shall meet the requirements as detailed in
ISO 13688:2013, 4.2.

© IS0 2024 - All rights reserved
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4.1.7 Resistance to cleaning and disinfecting agents

All helmet materials shall be unimpaired after cleaning and disinfection by the agents and procedures
specified in the information provided by the manufacturer. Such agents shall not be known to be likely to
cause irritation or any other adverse effect to the health of the wearer.

4.1.8 Replacement components and accessories

The fitting and/or replacement of any interchangeable parts or accessories shall not impair the function
and/or safety of the helmet. All accessories and their respective replacement procedures shall be given in
the information supplied by the manufacturer. No openings shall penetrate the helmet shell other than those
provided by the manufacturer for mounting energy absorbing systems, retention systems or accessories.

Face shields shall not be considered as accessories and along with neck protectors shall be considered as
fixed components of the helmet assembly.

4.1.9 Helmet mass

If helmet mass, excluding non-permanently fitted accessory parts, exceed 1 500 g it shall be marked on the
helmet visible to users.

4.1.10 Shell conspicuity

The helmet shell shall have retro-reflective markings in accordance with 4.1.11 adhered to the shell exterior.
A minimum of 26 cm? of the markings shall be visible when the helmet is viewed from any angle at the
reference plane (see Key 2 on Figure 1). A material which combines both the fluorescent and retro-reflective
properties may be used. Care should be exercised when selecting marking materials to ensure they will not
degrade the helmet shell.

4.1.11 Retro-reflective material

The material shall have a coefficient of luminous intensity per square meter (CIL/m?2) of not less than
100 cd-lux1:m~2 when measured in accordance with CIE 54.2 with an observation angle of 0,2° and entrance
angle of —4°.

4.1.12 Neck protector and ear covers

Neck protector and/or ear covers shall cover the wearer’s neck and ears and shall provide at least the
following area of coverage as described below.

The helmet with neck protector and ear cover shall be donned in the proper wearing position as specified
by the manufacturer on an EN 960 head form 575 according to its helmet positioning index. The helmet
positioning index shall be the vertical distance, as specified by the manufacturer, from the lowest point of
the brow at the lateral midpoint of the helmet to the basic plane of the EN 960 head form 575 with the helmet
firmly positioned on the head form. See Figure 4.

In this position, the neck coverage shall be measured downward from the reference plane to the lower edge
of the neck coverage:

a) 95 mm measured 50 mm forward of the coronal plane;
b) 120 mm measured 25 mm forward of the coronal plane;
¢) 130 mm measured at the coronal plane;

d) 130 mm measured at the midsagittal plane at the rear of the head form.
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