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Foreword

[SO (the International Organization for Standardization) is a worldwide federation of nationa

| 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

ISO/IEC Dl[ \.tiVCD, Pdl t 2 (DCC VV VV VV.iDU.Ul ;(/Idil CLtiVCD).

[SO draws gttention to the possibility that the implementation of this document may invalve‘t

e
patent(s). I$O takes no position concerning the evidence, validity or applicability of any claiﬁn

rights in rgspect thereof. As of the date of publication of this document, ISO had received 1
patent(s) which may be required to implement this document. However, implementers are cay
this may ndt represent the latest information, which may be obtained from the patent database
www.iso.ong/patents. ISO shall not be held responsible for identifying any or alljstich patent righ

Any trade

constitute gn endorsement.

hnation of the voluntary nature of standards, the meaning of ISO specific terms and
conformity assessment, as well as information about ISO's adherence to the W
n (WTO) principles in the Technical Barriers to Trade (TBT), see www.iso.org/iso/for¢

For an expl
related to
Organizatig

use of (a)
ed patent
otice of (a)
tioned that
available at
ts.

hame used in this document is information given for the convenience of users and does not

pxXpressions
Yorld Trade
pbword.html.

This docunjent was prepared by Technical Committee ISO/TC 94, Personal safety — Persond
equipment

This secondl edition cancels and replaces the firstVedition (ISO 3873:1977), which has been
revised.

The main clhanges are as follows:

Introdu
Reflect
ofther

ction of a Type II helmet that's intended to protect the front, side and rear of the we
ng this change is the introduction of impact energy attenuation requirements, dynan
etention system and dynamic stability tests.

Elimina
be cond
energy

tructed using@\conventional harness system, but it could also be constructed usin
attenuation diner.

Introdu

ction of\resistance to ignition tests to replace the flame resistance requirements.

Future congiderations:

I protective

technically

arer’s head.
hic strength

tion of mandatorysharness dimensions and clearances for Type I helmets. A Type I helmet could

g an impact

Impacts to the head that result in head angular motion (referred to as angled, tangentia
impacts) are one of the causes of brain injury. The revisions to the standard have not addres

or oblique
sed directly

the performance of systems intended to manage head angular motion. The introduction of a Type II
helmet will offer some improvements in managing head angular motion with regards to the first edition
of ISO 3873 because of the additional impact energy attenuation tests. At the time that second edition

of IS0 3873 was developed, no test method was available that could be readily incorporat

ed into this

standard. In the future, when a suitable oblique impact test method and risk analysis are available, the
ambition of this committee is to revise this document and include requirements for such a test.

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

© IS0 2025 - All rights reserved
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Introduction

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed that
compliance with this document may involve the use of a patent.

ISO takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured ISO that he/she is willing to negotiate licences under reasonable
and non-discriminatory terms and conditions with applicants throughout the world. In this respect, the
statement of the holder of this patent right is registered with ISO. Information may be obtained from the
patent database available at www.iso.org/patents.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent
rights othef than those in the patent database. ISO shall not be held responsible for identifying any or all
such patenfjrights.
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Indust

1 Scope

rial protective helmets

This document specifies physical and performance requirements, test methods and marking requirements
for industrial protective helmets. This document describes the requirements for two helmet types.

Typel —int

setting, suc

Type Il — i
falling obje

NOTE T
height elevat
is unlikely t
elevated on 3
system of wg

2 Norm

The followi
requiremen

h as a falling object.

ltended to protect the head against impacts that may occur in an industrial settin
't or a fall.

he Type Il helmet is intended to offer protection from falls from standing or'a low height,
ed by up to one metre. The Type II helmet is not intended to offer protection to the head ir
prevent serious head injury or death in uncontrolled falls from one level to another or frg

rk in the context of working at heights and managing the risks of fallsfrom greater than twqg

htive references

hg documents are referred to in the text in such away that some or all of their content
ts of this document. For dated references, only, the edition cited applies. For undated

the latest edlition of the referenced document (including-ahy amendments) applies.

EN 960, Hed
J211/1, SAE]
EN 13087-1

3 Terms

For the pur
ISO and IEC

IEC Ele

31
protective

dforms for use in the testing of protectiye-helmets
Instrumentation for Impact Test Part I - Electronic Instrumentation

Protective helmets - Test methods - Part 1: Conditions and conditioning

and definitions
poses of this document, the following terms and definitions apply.

maintain termhinology databases for use in standardization at the following address

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

Ctropedia: available at https://www.electropedia.org/

industrial

g, such as a

e.g. standing
all falls and
m a position

ladder or scaffolding. The selection of a Type Il helmet should be considered as one part of an overall safe

metres.

constitutes
references,

helmet

helmet intended to protect at a minimum the upper part of the wearer's head against an impact

3.2
shell

hard, smoothly finished material that provides the general external form of the helmet

3.21
crown

the area on the upper, outer surface of a headform, centred on the mid coronal plane (see EN 960)

© IS0 2025 - All rights reserved
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horizontal extension of the shell (3.2) above the eyes

3.4
brim

rim surrounding the shell (3.2)

3.5
chin strap

strap that is intended to pass under the wearer’s chin with two points of attachment to the helmet used with
Type I helmets

Note 1 to enfry- A chin cfr:\p isan ACCESSOry.

3.6

helmet acc
any optiond
for lamp an

3.7
helmet att{
accessory w

3.8
helmet posg
HPI
vertical dis
headform a

Note 1 to ent

39

liner
protective ¢
energy atte

3.10
planes

3.10.1

basic plang
Frankfurt
plane inters

3.10.2

pssories
1 parts for special purposes such as chin strap, neck protector, drawlace and attachn;
d cable

ichment
rhich is not an integral part of the helmet and secured to helmet
itioning index

Fance, measured in the vertical longitudinal plane, between the reference plane of t}
hd the lowest point of the helmet in the forehead\tegion

ry: HPI is provided by the helmet supplier and.indicates the intended position of the helmet y

omponent of the helmet, positioned:between shell (3.2) and head, that primarily prov
huation

plane
ecting the\nferior borders of the orbits and external auditory meatuses

mid-sagittalplane

median pl

lent devices

e reference

wvhen worn.

ides impact

plane equivalent to the vertical longitudinal plane

3.10.3

mid-coronal plane
frontal plane
plane equivalent to the vertical transverse plane

Note 1 to entry: See Figure 1.

© IS0 2025 - All rights reserved
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Key
1  horizontal plane (also known as transverse plane)
2 mid-sagjttal plane
3 basicplane
4  mid-corpnal plane
Figure 1 — Orientation planes
3.11

impact endrgy attenuation
ability of the helmet to manage the Kkinetic energy during an impact

3.12
harness
assembly comprising a cradle, headband, comfort padding and nape strap which maintains the helmet in
position on the head and provides impact energy attenuation (3.11)

Note 1 to entry: A harness assembly has been the method used on occupational protective helmets meeting
[SO 3873:1977 to maintain the helmet in position on the head and provide impact energy attenuation.

© IS0 2025 - All rights reserved
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3.13

retention system

assembly that maintains the position of the helmet on the head during use; consisting of components for
adjustment and improved comfort; a chin strap is not a retention system

Note 1 to entry: A retention system may consist of webbing, webbing adjustment components used to lengthen and
shorten webbing pieces and a buckle

3.14
testline
line denoting the extent of protection of a helmet

Note 1 to entry: Defined by the dimensions presented in Table 1 corresponding to Figure 2.

Note 2 to enfry: The extent of coverage may exceed the test line. Helmets may have components belew|the test line
which may b contacted during testing. Such contact does not invalidate the test.

-

Key
central gnid-yertical axis

test line
basic plane

Figure 2 — Extent of protection and test line for helmets

© IS0 2025 - All rights reserved
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Table 1 — Test line dimensions for headforms

Headform size Dimensions( see Figure 2)
Code letter (EN 960 size) mm
a b c d e f g

A (495) 23 65 88 59 34,5 26,5 113,5

E (535) 29,5 65 94,5 64 39 33 121,5

] (575) 36 65 101 66 41 36 130

M (605) 41 65 106 67 41,5 37 136

0 (625) 43,5 65 108,5 68 42 38 140
4 Physi¢al requirements
4.1 Materials
Recommengations for general consideration of materials are given in Annex A.
4.2 Gendral construction
Recommenglations for general consideration of construction of helmets are-given in Annex A.
A Type I helmet shall typically be constructed from a shell and lin€p; shell, liner and harness; ¢r, shell and
harness.
NOTE Ifla helmetis constructed from a shell and liner, it requires’a system for retaining the helmet onfthe wearer’s
head. The hdadband and nape strap in a harness typically offer ‘an adjustable system for retaining the helmet on the

wearer’s hea

A Type Il h
retention sy

NOTE

4.3 Acce

An helmet

d.

elmet shall be constructed from a shell, liner, harness and retention system; or, she
rstem. The retention system shall have‘atleast three points of permanent attachment

Olne point of attachment can be shared;e.g. at the rear of the helmet.

ssories and attachments

accessory, an helmet attachment or a combination of accessories and attachmen

decrease the protective performance of the helmet.

NOTE T
manufacturg

5 Perfos

he test lab shouldZconsider testing the helmet with the accessory or attachment on the h|
r's instructions against relevant performance requirements in Clause 5.

‘mance requirements

1], liner and
to the shell.

ts shall not

elmet as per

5.1 Type

I Mandatm‘y rpquirpmpntc

5.1.1 Striker drop test

When tested by the method given in 6.5.1 at low and high temperatures and in wet conditions, the force
transmitted to the headform shall not exceed 5,0 kN. The striker shall be allowed to fall on the centre of the
crown of the helmet shell with an impact energy of 49 ] attained by the striker impacting at

0,05

4,43m/s

)

m /s measured over the last 40 mm of fall. 4,43 m/s equates to a nominal striker

of 1 000 mm.

© IS0 2025 - All rights reserved
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5.1.2 Resistance to penetration

When the helmet is tested by the method given in 6.6, the point of the striker shall not contact the surface of

the headfor

5.1.3

m.

Resistance to ignition

When tested in accordance with 6.9, no part of the helmet shell shall ignite upon application of the heated

rod nor con

tinue to glow after removal of the heated rod.

5.2 Type Il Mandatory requirements

5.2.1

5.2.1.1 C

When testd
temperatun

striker shalll be allowed to fall on the centre of the crown of the helmet shell with an impact e

attained by

to a nomind

5.2.1.2 A

When teste

drop test njethod given in 6.5.2 at low and high temperaturés and in wet conditions, the ped

linear head
contact the

impact veld
considered

5.2.2 Res

When the h
the headfor

5.2.3

When teste
retention sy

52.4 Dy

When testedby the method given in 6.8 with a drop mass of 10 kg and drop height of 100 mm

'y ry’s a3
Impau energyattentaton

Dynamic strength of the retention system

lLamic stability

"own impacts

d at the prescribed crown impact location by the method given in, 651 at loy
es and in wet conditions, the force transmitted to the headform shall'net exceed 1

the striker impacting at 6,26 £ 8'06 m /s measured over the last 40-mm of fall. 6,26
| striker drop height of 2 000 mm.
1 other impact locations

d at any of the other three prescribed and one non-prescribed impact locations by th

form acceleration shall not exceed 200 g. In the headform drop test, the helmeted he3

0505
e 0

centre of the anvil with a velocity of 5,05 m /s, measured over the last 40 mn{

most likely to achieve the worst result fer the impact at the non-prescribed impact lo

istance to penetration

elmet is tested by the method given in 6.6 the point of the striker shall not contact th
m.

d by the methed given in 6.7 using a drop height of 150 mm, the dynamic displace]
rstem shallnot exceed 30 mm.

v and high
0,0 kN. The
ergy of 98 ]

/s equates

e headform
k resultant
dform shall

| of fall. The

city equates to a nominal drop height-of 1 300 mm. The test laboratory shall select the site

cation.

e surface of

ment of the

the helmet

shall not rotate forward or rearward by more than 45° to the horizontal. The helmet shall be tested rear-to-
front and front-to-rear.

5.2.5 Resistance to ignition

When tested in accordance with 6.9, no part of the helmet shell shall ignite upon application of the heated

rod nor con

tinue to glow after removal of the heated rod.

5.2.6 Buckle release

[t shall be possible for the wearer to remove the helmet by releasing the retaining strap or buckle, using one hand.

© IS0 2025 - All rights reserved
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5.3 Optional requirements

5.3.1 Low temperature tests

With the conditioning temperature lowered to -30 °C, Type I helmets tested for impact energy attenuation in
accordance with 6.5 and for resistance to penetration in accordance with 6.6 shall meet the requirements of
5.1.1 and 5.1.2 respectively.

With the conditioning temperature lowered to -30 °C, Type II helmets tested for impact energy attenuation
in accordance with 6.5 and for resistance to penetration in accordance with 6.6 shall meet the requirements
of 5.2.1 and 5.2.2 respectively.

Helmets claimed to meet these requirements shall state this fact on the label attached to the helmet, in
accordance[with Clause 7.

5.3.2 Artjficial ageing

The helmet|shall be conditioned according to EN 13087-1.

After condi
6.5 and for
respectively

After condi
6.5 and for
respectivelj

Helmets cla
accordance

5.3.3 Ele

5331 G

Type I and

Fioning to EN 13087-1, Type I helmets tested for impact energy attefiuation in accof
resistance to penetration in accordance with 6.6 shall meet the réquirements of 5.1
.

fioning to EN 13087-1, Type II helmets tested for impact en€rgy attenuation in accoy
resistance to penetration in accordance with 6.6 shall meéet the requirements of 5.2
.

imed to meet these requirements shall state thi§’fact on the label attached to thg
with Clause 7.

rtrical Performance

eneral requirements

Type Il helmets shall meet the*relevant performance requirements listed below

optional requirements.

5.33.2 L

The low-vo
tested in ac

Helmets cl:
accordance

pw voltage

tage resistant helmet shall withstand 2 200 V (root mean square) for 1 min at 60 H
rordance with/6.10. The leakage current shall not exceed 3 mA.

imed to _meet this requirement shall state this fact on the label attached to the
with Clause 7.

dance with
.1 and 5.1.2

‘dance with
.1 and 5.2.2

b helmet, in

0o meet the

[z AC, when

helmet, in

5.3.3.3 Hrgh voltage

The high voltage resistant helmet shall withstand 20 000 V (root mean square) for 1 min at 60 Hz AC when
the test is first conducted in accordance with 6.10. The leakage current shall not exceed 10 mA.

Helmets claimed to meet this requirement shall state this fact on the label attached to the helmet, in
accordance with Clause 7.

5.3.4 Enhanced resistance to penetration

After conditioning to -10 °C and +50 °C, the helmet shall be tested by the method given in 6.6 at the front,
side and rear impact sites defined in 6.5.2.3. The point of the striker shall not contact the surface of the
headform.

© IS0 2025 - All rights reserved
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5.3.5 Chin strap

A chin strap shall have a minimum width of 10 mm.

6 Testrequirements

6.1 Samples

Helmets shall be submitted for testing by model and size in the condition in which they are

offered for

sale, including any requisite holes in the shell, and other means of attachment of any accessories for special

purposes.
No helmet

Type I helnpets: The minimum number of samples required for one set of tests per modellan
follows:

— Mandafory tests
— 1 hlmet for striker drop test at -10 °C;
— 1 hlmet for striker drop test in wet conditions;
— 1 helmet for striker drop test at +50 °C, then for resistance todghition;

— 1 helmet for resistance to penetration test.

— 1 hlmet for electrical performance test;

— 1 hlmet for the test for resistance to penetration at -30 °C.

— 1 helmet for striker drop test at -30 °C

— 2 helmets for the test for enhancedresistance to penetration at -10 °C and +50 °C

Type II helinets: The minimum numbériof samples required for one set of tests per model an
follows:

— Mandatory tests

d size is as

d size is as

— 2 helmets for striket“drop test and impact energy attenuation tests at -10 °C and dynamic strength

of fetention systemw;

— 2 hlelmets for striker drop test and impact energy attenuation tests in wet conditions a
strength 6f Tetention system;

nd dynamic

psistance to

— 2 hFlmets for striker drop test and impact energy attenuation tests at +50 °C, then for r

ignition;
— 1 helmet for resistance to penetration tests and dynamic stability.
— Optional tests
— 1 helmet for electrical performance test;
— 2 helmets for the test for resistance to penetration at -30 °C.
— 2 helmets for the test for impact energy attenuation at -30 °C

— 2 helmets for the test for enhanced resistance to penetration at -10 °C and +50 °C

© IS0 2025 - All rights reserved
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6.2 Conditioning for testing

6.2.1 Conditioning cabinet

This shall be sufficiently large to ensure that the helmets can be positioned so that they do not touch one
another or the sides. It shall be fitted with a fan to provide effective air circulation.

6.2.2 Pre-conditioning

All helmets shall be pre-conditioned for at least 24 h at a temperature of 20 °C + 6 °C and a relative humidity
of 55 % * 33 % before applying the following individual conditioning treatments.

6.2.3 Low tcnuycx ature

The helmet{shall be exposed to a temperature as specified of either -10 °C + 2 °C for notless [than 4 h or
-30 °C =2 °( for not less than 4 h.

6.2.4 High temperature

The helmet|shall be exposed to a temperature of 50 °C + 2 °C for a period of nofless than 4 h.

6.2.5 Wet

The helmet|shall be fully immersed in water at 20 °C £ 5 °C for a periedof not less than 4 h.
6.3 Test schedule

6.3.1 Typelhelmet

Mandatory [tests shall be conducted on Type [ helmets as shown in Table 2. Tests shall be condficted in the
sequence sjown. For example, sample No. 3 helmetis first tested for impact energy attenuation gand then for
resistance o ignition.

Table 2 << Test schedule for Type I helmets

Sample No. Conditioning Tests
1 Low temperature (- 10 °C) Striker drop test
2 Wet Striker drop test
3 High temperature (i) Striker drop test

(ii) Resistance to ignition
Low temperature (- 10 °C) Resistance to penetration
Wet Resistance to penetration
6 High temperature Resistance to penetration

6.3.2 Type Il helmet

Mandatory tests shall be conducted on Type Il helmets as shown in Table 3. Seven helmets are required for
the mandatory tests for each headform size. Each conditioned helmet shall be tested at five locations: the
crown, the three prescribed locations (front, side and rear) and one shall be the laboratory determined non-
prescribed location. Tests shall be conducted in the sequence shown.

© IS0 2025 - All rights reserved
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Table 3 — Test schedule for Type II helmets

Sample No.

Conditioning

Tests

Low temperature (- 10 °C)

(i) Striker drop test at crown
(ii) Impact energy attenuation front

prescribed impact site.

Low temperature (- 10 °C)

(i) Impact energy attenuation at
and rear prescribed sites and non
scribed site.
(ii) Dynamic strength of retent
system

side
_pre_

ion

Wet

(i) Striker drop test at crown

(ii) Impact energy attenuation f

ont

prescribed impact site

Wet

(i) Impact energy attenuation‘at

and rear prescribed sites.and non|
scribed site.

(i) Dynamic strefigth of retent

system

side
-pre_

ion

High temperature

(i) Striker-drop testat crown

(ii) Impaét energy attenuation f
prescribed impact site
(iii)) Resistance to ignition

ront

High temperature

(ijImpact energy attenuation at
and rear prescribed sites and non
scribed site.
(ii) Resistance to ignition

side
.pre_

Low temperature (- 10.8C)

(i) Dynamic stability.
(ii) Resistance to penetratio]

6.4 Head
6.4.1 Str

64.1.1 C

Tests shall
and largest
tests shall §

A recomme

6.4.1.2 Sq

Helmets wi

forms

bnstruction

ker drop tests

plection of size

be conducted on headform sizes 495, 535, 575, 605 or 625 as specified in EN 960. T
headforms appropf¥iate for the nominated helmet size range shall be used headforms
e either hardwoed or metal.

hded methedof constructing wooden headforms is given in Annex B.

'h-adjustable harnesses shall be tested on the appropriate headform as selected by a

he smallest
used in the

Hjusting the

harness to the middle size of the adjustment range.

Helmets with non-adjustable harnesses shall be tested on the appropriate size of headform.

6.4.2 Headform drop tests

Tests shall be conducted on headform sizes 495, 535, 575, 605 or 625 as specified in EN 960. The smallest
and largest headforms appropriate for the nominated helmet size range shall be used.

If the helmet is intended to fit a wide range of head sizes, the test schedule shown in table 3 shall be repeated
for the smallest and largest headforms. Therefore, a helmet supplier may need to provide 14 helmets so that
the schedule in table 3 can be repeated on the smallest headform, e.g. 535, and the largest, e.g. 605, for the
helmet model and size.
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Impact energy attenuation tests

6.5.1 Striker drop test

6.5.1.1 Principle

A striker is dropped onto a rigidly mounted helmeted headform. The maximum force transmitted to the
headform is measured.

6.5.1.2 Apparatus

The base of the apparatus shall be monolithic and sufficiently large to offer full resistance to the effect

of the imp
compressio

A striker, h
above the

wave. The headform shall be rigidly mounted in a vertical position on the base.

ving a mass of 5,0 _g kg and a hemispherical striking face of 48 mm radius, shall b

eadform so that its axis coincides with the vertical axis of the headform,and so th

the return

b positioned

it it may be

dropped inguided fall with a minimum retardation from the guides. The impact for¢e shall be measured by

a non-inert
with the p
forces of up
be noted th
mount form

6.5.1.3 T

Each of the
6.2. Within
securely, o1

helmet shell.

A recording

al force transducer firmly attached to the base. It shall be so positiened that its axi

to 40 kN and shall have a flat frequency response within 5 % between 5 and 1 000 §
at, where a force transducer is used in conjunction with-tlie headform, the headf
part of the measuring system.

pst procedure

requisite sample helmets specified in 6.1 shall be conditioned appropriately in acco1
1 min of its removal from the conditioning;atmosphere it shall be placed firmly, a
the appropriate headform. The striker shall’be allowed to fall on the centre of the ¢

shall be made allowing the determination of the maximum force of impact.

6.5.2 Headform drop test

6.5.2.1 P

A helmet is

rinciple

mounted onto an.instrumented headform and dropped onto a rigidly mounted he

anvil. The headform is attachied to an assembly that permits a guided free-fall.

Impact ene}
the combin

6.5.2.2 A

gy attenuation is assessed by the measurement of the maximum resultant linear acqg
bd headférm and assembly.

pparatus

5 is co-axial

h of the striker. The system of measurement used shall be able to“measure without distortion

{z. It should
brm and its

rdance with
nd fastened
rown of the

mispherical

eleration of

The apparatus shall consist of a headform, drop assembly, release mechanism, a means to control the
direction of the free fall, an anvil, a base, instrumentation and data acquisition. See Figure 3.

© IS0 2025 - All rights reserved
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il

4

Key

1  monorafl

2 followef mechanism
3 headform

4  velocity[sensor

5 anvil

6  base

Figure 3 — Example of guided free-fall test rig for headform drop tests

Headform gnd assembly: Theymass of the headform and assembly shall vary by the test headform size as

presented in Table 4 with.the supporting assembly contributing to no more than 20 % of th
assembly spipporting the headform shall be such that its characteristics do not affect the m
of acceleratfion at tle )centre of gravity of the headform. It shall also be such that any impact
positioned Yertically'above the centre of the anvil. The headform shall have no natural resonant
below 3 000 H#

e total. The
pasurement
site can be
frequencies

Table 4 — Masses of headform and assembly by headform size for headform drop tests

Headform size Mass of headform and
mm assembly
kg

A (495) 3,1+£0,05
E (535) 4,1+0,05
] (575) 4,7 £0,05
M (605) 5,6+0,05
0 (625) 6,1+0,05
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The acceleration of the centre of mass of the headform and assembly shall be measured. The acceleration

datashall b

e conditioned according to the channel class 1 000 requirements of SAE J211.

A monorail, two-wire or three- wire guidance system with an adjustable mounting for the helmeted
headform to permit impacts to be delivered to any location on the helmet above the test line.

A system fo

r acquiring and recording the test data.

Anvil — A hemispherical steel anvil with a radius of 48 mm shall be used.

Base — The anvil shall be mounted to a solid based that is sufficiently large to offer full resistance to the
effect of the impact. It shall have a mass of at least 500 kg and shall be suitably installed to obviate the return
compression wave. The top surface of the base shall be faced with a steel plate with minimum thickness of

25 mm and

a minimum top surface area of 0,09 m?.

6.5.23 T

The helmet
index (HPI)

Each of the
6.2. Within
securely, on

pst procedure

shall be positioned on the headform as specified by the manufacturen’s_helmet

1 min of its removal from the conditioning atmosphere, it shall‘be/placed firmly, a
to the appropriate headform (see 6.4.2).

For mainte
environme

that is suitgble for their test practices and systems.

Impact testf shall be conducted at the following four prescribed locations (crown, front, side ar
one laboratpry selected (non-prescribed) locations as per,Table 5 and Figure 4. The one non-pre
location shdll be on or above the test line and at least gne-fifth of the circumference of the hea
any prior ifnpact location on that helmet. For the impact at the one non-prescribed location, t}

the anvil mpy be on the test line. The impact direction shall be perpendicular to the headform s

impact loca

The headfo

The helmet

over the las

ions.

t 40 mm of fall. The impact velocity equates to a nominal drop height of 1 300 mm.

requisite sample helmets specified in 6.1 shall be conditioned apprapriately in accol

hance of conditioning, it may be necessary to return the)helmet back into the d
t, e.g. oven, after each test for a period of at least 5 min{ The laboratory should apj

'm shall be positioned so that the-impact location is the first point of contact with the

ed headform shall contagtthe centre of the anvil with a velocity of 5,05 +8'05 m /4

positioning

rdance with
nd fastened

onditioning
bly a period

d rear) and
scribed test
dform from
he centre of
urface at all

anvil.

measured
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Table 5 — Type II helmet. Test locations and impact test methods

Location

Definition

Method

Energy or impact speed

C

rown

Centre of the crown of the
helmet shell

Striker drop test

98]

Front

At centre front of helmet.
30 mm above test line in
mid-sagittal plane (median
plane).

Headform drop test

5,05m/s

Side

At side of helmet. 30 mm
above test line in mid-coro-
nal plane (frontal plane)

Headform drop test

5,05m/s

ear

Centre rear of helmet

S 05 m

/s

30 mm above test line in
mid-sagittal plane.

Headform drop test

Non-pres
mined b

‘ribed (Deter-
 laboratory)

Centre of impact on or
within test line. At least
one-fifth of the circumfer-
ence of the headform from
any prior impact location on
that helmet

Headform drop test

5,05 n

/s

a) Impactlocation, front

Key
1  testling
2 mid-sag

3 mid-con

ittal plane
pnal plane

b) Impactlocation, side

Dimensions i

2

c¢) Impactlocatios

Figure4 — Impact locations for headform drop tests involving Type II helmets

h millimetres

h, rear

6.6 Penetration test

6.6.1 Apparatus

Ateststriker is allowed to fall freely onto a helmet securely fastened to a suitable headform. The contactable
surface of the headform shall be of a metal that will readily permit detection should contact by the striker

occur, and that can be restored after contact, if necessary.

The striker has the following characteristics:

Mass: 3,0 +8’05 kg

Angle of point : 60°

© IS0 2025 - All rights reserved
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Radius of point : 0,5 mm

Minimum height of cone : 40 mm

Hardness of tip: between 50 and 45 Rockwell hardness

6.6.2 Tes

t procedure

A Type I helmet shall be conditioned to wet, high temperature and low temperature. A Type II helmet shall
be conditioned to low temperature and high temperature.

Within 1 min of its removal from the conditioning atmosphere, it shall be placed firmly, and fastened
securely, on the approprlate headform (6 4) If the helmet has a harness it shall be placed at its greatest

possible wega

headform,

to the point
striker shal

Note is tak
verified ele
be restored

6.7 Dynag

6.7.1 Pri

A helmetis

of the striker. The striker may fall freely or may be guided but the speed of impact]
| equal that of a free fall.

bn of whether or not contact is made between the striker and«the headform. Con
ctrically but a physical check shall be made on the contact surface. If necessary, the s
prior to a subsequent test.

imic strength of the retention system

hciple

mounted onto a fixed headform and the retention system is loaded dynamically. The d

of the retenftion system is measured.

6.7.2 Apparatus

The test ap
measuring

The loadbes

paratus consists of a headform, headform support, retention system strap stirrup, d
evice, drop mass, guide batyStop anvil and stop pad (Figure 5).

iring device shall have.a'mass of 7,0 kg + 0,1 kg and consist of the retention system sf

guide bar of diameter no greater-than 3 mm, stop anvil and stop pad. The retention system st

shall consis
distance of
anvil shall &

The drop m|

t of two metal nollers each with a diameter of 12,7 mm #* 1,0 mm that have a cent}
75,0 mm + 1,5 mm. The stop anvil shall be steel with a diameter of 125 mm * 25 m
e covered byéa2 mm thick stop pad with Shore A durometer hardness of 50 to 70.

ass shallbe a steel cylinder of mass 10,0 kg + 0,1 kg that can fall guided by the guide

dband and the

m /|s, within a

[ the helmet
of a guided

act may be
urface shall

splacement

splacement

rap stirrup,
rap stirrup
e-to-centre
m. The stop

bar.
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3x v
4x b |
SX
6\ U _

10

7
helmet
retention system stirrup
displacement measurement device
drop weight 10,0 kg + 0,1 kg
guide bar
rubber pad
stop anvil
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8  headform
9  headform support
10 drop height

Figure 5 — Typical apparatus for dynamic strength of retention system test

6.7.3 Test procedure

Following impact energy attenuation tests, helmets will be tested for strength of the retention system
according to the schedule in Table 3. The helmet shall be positioned on a complete headform and the
retention system adjusted and fastened according to supplier’s instructions. The helmet shall be removed

and placed

The retenti
device shal
the retentidg

The drop m|
Measure th
Measure th

Release the
6.8 Dynag

6.8.1 Pri

A helmet is
helmet is m

6.8.2 Apparatus

The test ap
3,0kg+0,1
end stop co

DN the test headiorm, while maintaining the retention system adjustment.

bn system strap shall be fastened under the stirrup bars. In this configurationfthe 1
be suspended fully by the retention system. The load bearing device applies-alstatic
n system.

ass is raised by 150 mm and allowed to fall onto the stop anvil.
e maximum dynamic displacement.
e permanent displacement of the retention system strap stirfup after 30 s.

load and ascertain the functionality of the retention systém buckle.
imic stability

hciple

mounted onto a fixed headform and theshelmet is loaded dynamically. The displacs
easured. Stability of the helmet is assessed by the degree of helmet rotation on the h¢

baratus consists of a complete headform, rigid mount to hold headform, guiding sysf
kg, drop mass of 10,0 kg +0,1 kg, flexible strap and hook to attached the guiding sys
vered by a 1,5 mm thick stop pad with Shore A durometer hardness of 50 to 70 (Figu

bad bearing
pre-load to

ment of the
badform.

em of mass
tem, pulley,
e 6).
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Dimensions in millimetres

Key
1  central
2 flexible
3  pulley, ¢
4  drop ms
5 guiding
6 drop he
7  refereng
8

NOTE Al
of the helme

600 +25 ,
1j\
\3
LND |
2j S
6 | 4
\5
¥7 TR

>100

rertical axis
strap
100 mm + 2 mm
ss 10,0 kg £ 0,1 kg
system mass 3,0 kg + 0,1 kg
ght
e plane

stop pad 1,5 mm

flat strap is recommended forthe loading device since it is less likely to slip when placed ac
than a round cord.

Figure-6 — Typical apparatus for dynamic stability test

6.8.3 Test procedure

Mount the
headform.
downwards

headform” so that the basic plane (Frankfurt plane) is horizontal. Place the hel
o erisure that the helmet is seated on the headform, apply a static load of 45,0 + 0, -0,5

énto the apex. Remove all the slack from the retention system. Remove the vertical f

oss the apex

met on the
N vertically
brce. Attach

the strap to the rear edge of the helmet so that the strap 1s aligned with the mid-sagittal plane. Raise the
drop mass by 100 mm. Release the drop mass. Measure the degree of rotation of the helmet on the headform.

6.9 Resistance to ignition

6.9.1 Principle

The test is intended to show that specified components of the protector resist ignition.

A steel rod is heated to a known temperature and applied to the shell.

NOTE

The ignitability test is carried out to assess external shell material properties.
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