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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.
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procedures used to develop this document and those intended for its further maint
cribed in the ISO/IEC Directives, Part 1. In particular the different approval criteria hee
brent types of ISO documents should be noted. This document was drafted in accordan
orial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

bntion is drawn to the possibility that some of the elements of this document may be the
ent rights. ISO shall not be held responsible for identifying any or all su¢h patent rights
patent rights identified during the development of the document will.be'in the Introduct
he ISO list of patent declarations received (see www.iso.org/patents)-

trade name used in this document is information given for the,eonvenience of users ar
Stitute an endorsement.

an explanation on the meaning of ISO specific terms and expressions related to
pssment, as well as information about ISO’s adherence to the WTO principles in thg
riers to Trade (TBT) see the following URL: Forewerd - Supplementary information

committee responsible for this document is ISO/TC 94, Personal safety — Protective c
fpment, Subcommittee SC 14, Fire-fighters’ personal equipment.

11999 consists of the following parts, ufider the general title PPE for firefighters — Test
Lirements for PPE used by firefightersiwho are at risk of exposure to high levels of heat ar
e fighting fires occurring in structuires:

Part 1: General

Part 2: Compatibility [ Technical Specification]
Part 3: Clothing

Part 4: Gloves

Part 5: Helmets

followdng parts are under preparation:

Rart6: Footwear

bnance are
ded for the
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d does not

Conformity
Technical
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ethods and
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Part 9: Fire hoods
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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 —
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Scope

5 part of ISO 11999 specifies the minimum design and performance requirements for
L of personal protective equipment (PPE) to be used by firefighters, primarily but n
fect against exposure to flame and high thermal loads.

E A Type 1 helmet is similar to helmets for fighting fires ifistructures according to EN
e 2 helmet is similar to helmets used for fighting fires in structures according to NFPA 1971:201

wing ISO 11999-1, all parts of heat and flame resistance réquirements are consistent with
efore heat and flame tests consistent with requirements for'clothing given in ISO 11999-3.

Normative references

following documents, in whole or in partyare normatively referenced in this docume

9185:2007, Protective clothing - Assessment of resistance of materials to molten metal spl
11612:2008, Protective clothing — Clothing to protect against heat and flame

11999-1, PPE for firefighters — Test methods and requirements for PPE used by firefighters wh
kposure to high levels of heat and/or flame while fighting fires occurring in structures — Part

TS 11999-2, PPE for firefighters — Test methods and requirements for PPE used by firefi
at risk of exposure to high levels of heat and/or flame while fighting fires occurring in st
t 2: Compatibility

1607332011, Wildland firefighting personal protective equipment — Requirements and test

helmets as
t solely to

143:2008. A
3. However,
each other,

nt and are

spensable for its application. For dated references, only the edition cited applies. F¢r undated
rences, the latest edition of the referenced document (including any amendments) appligs.

wn

ash

D are at risk
| General

ghters who
‘uctures —

methods

ective heat

17493:2000, Clothing and equipment for protection against heat — Test method for cony

resi

. 1 . - L
caricc usitrig d rnot air circuraeiriy overl

EN 136:1998, Respiratory protective devices — Full face masks. Requirements, testing, marking

EN 137:2006, Respiratory protective devices — Self-contained open-circuit compressed air breathing

app

aratus with full face mask. Requirements, testing, marking

EN 166:2001, Personal eye protection — Specifications

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

EN 443:2008, Helmets for fire fighting in buildings and other structures

EN 960:2006, Headforms for use in the testing of protective helmets
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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 13087-4:2012, Protective helmets — Test methods — Part 4: Retention system effectiveness

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

EN 13087-6:2012, Protective helmets — Test methods — Part 6: Field of vision

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

EN 13087-

NFPA 1971

10:2012, Protective helmet — Test methods — Part 10: Resistance to radiant heat

2013, Standard on Protective Ensembles for Structural Fire Fighting and Proximity Fire-Figh

3 Terms and definitions

For the pui

poses of this document, the terms and definitions given in ISO 11999-1"apply.

4 Helmlet requirements

41 Gen

Helmets sh

eral
all consist of at least the following assembled compenents:
irea 1a according to EN 443:2008).

r absorbing system.

Neck protector (Optional for Type 1 helmets; area 3a according to EN 443:2008).

Uers (Optional for Type 1 helmets, area 1b according to EN 443:2008).

ield or goggles or both((Qptional for Type 1 helmets, area 3b or area 2 according
:2008).

a faceshield is seléeted, the faceshield shall be attached to and tested with the helmet.

goggles are seélected, the goggles shall be permitted to be unattached, not assembled, to|
. Where they<are attached to the helmet, they shall be tested with the helmet. Where they
ached, they'shall be removed from the helmet before it is tested.

a) Shell (:
b) Energy
— Retent
c)
d) Earco
e) Facesh
EN 44
— Whers
— Whers
helmef
not att
41.1 Fi

{ing

ion system. The retention system shall include a chinstrap having a minimum width of 19 fam.

F to

p

the
are

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

When this adjustment covers several size 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. Projections above the test line shall be impacted directly over the
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position of the internal projection in accordance with 4.4.7, and the laboratory shall assess that the
projection did not make contact with the headform.

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.

Thd
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4.1
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3 Reinforcement

shell construction shall be uniformly reinforced. This does not exclude a gradual incr
I's thickness or of the grooves or fixation devices of the harness or of the accessories,
ude every other localized reinforcement.

4 Replacement components and accessories

fitting and/or replacement of any interchangeable parts or accessoriesshall not impair t

or safety of the helmet. All accessories and their respective replacement procedures sh
he information supplied by the manufacturer. No openings shall penetrate the helmet
h those provided by the manufacturer for mounting energy absorbing systems, retenti
ccessories.

bshields shall not be considered as accessories and along/with neck protectors (where f
onsidered as fixed sub-components of the helmet assembly.

5 Neck protector and ear covers

e 2 helmets shall cover the wearer’s neck and ears, or shall have neck protector and ear
b1 the wearer’s neck and ears. The helmetor the helmet with neck protectors and ear @
vide at least the following coverage.

helmet, or the helmet with neck-prétector and ear covers, shall be donned in the prop
tion as specified by the manufacturer on an EN 960:2006 headform 575 according to its

bx. The helmet positioning index'shall be the vertical distance, as specified by the manufac
lowest point of the brow atthe lateral midpoint of the helmet to the basic plane of the E]
dform 575 with the helmget firmly positioned on the headform. In this position, the ned
1 be measured downward from the reference plane to the lower edge of the neck coverag

pase of the
but it does

he function
1l be given
shell other
n systems

tted) shall

rovers that
overs shall

er wearing
hositioning
turer, from
N 960:2006
k coverage
e.

a) |95 mm measured,50 mm forward of the coronal plane;

b) [120 mm measured 25 mm forward of the coronal plane;

¢) |130 mmmeasured at the coronal plane;

d) |1130.mm measured at the midsagittal plane at the rear of the headform.
4.1.6 Shikoro

Where Shikoro is fitted, it is made of fire resistance fabric that surrounds entire wear’s head, neck part
below helmet brim level except eye portion covered by the face shield. Its purpose is to prevent direct
flame contact to wear’s head, face or neck and also to reduce heat stress. The helmet fitted with Shikoro
shall continue to meet the relevant requirements of 4.4.2 to 4.4.6.

4.1.7 Optional components

Type 1 helmets shall have the facility for the fitting of any optional neck, ear and eye and face protection,
unless these form integral parts of the helmet. Helmets incorporating these optional components shall
continue to meet the relevant requirements of 4.4.
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Neck protectors intended for use and supplied with Type 1 helmets shall conform to the requirements
for neck protectors as indicated in Table 3.

4.1.8 Material selection

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.

4.1.9 Resistance to cleaning agent

All materi
in the infol
irritation g

4.1.10 Pr

When adju
the referen

NOTE '

r any other adverse effect to the health of the wearer.

btected area

ce plane (see line AA in Figure 1).

'his is area 1a according to EN 443:2008.

1 1 111 H 4 | £ 1 M A R LY o 4t 1 41 4= | | a3 d
LS 514 UT UIIpalltu alittl CITA IS dllU UISTITITULLIVIT D y LHHT dgTIHLS dIIU PTIULTUUL TS SPTLL 1e

mation provided by the manufacturer. Such agents shall not be known to be likely to‘cquse

sted on the headform as in 4.2.2, the helmet shall at least cover all the drea 12,7 mm above
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Figure 1 — Protected areas

4.1.11 Field of vision

4.1.11.1 When a Type 1 helmet is tested in accordance with EN 13087-6:2012, with any attached
faceshield or goggle in both the stowed and deployed positions, the wearer’s field of vision shall
correspond to the following angles:

a) A dihedral angle of at least 105 degrees measured horizontally between L and K on each side of
the sagittal plane which passes through the point L (see Figure 2 and Figure 3). Remove the neck
protector or Shikoro if necessary.

© IS0 2015 - All rights reserved 5
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b)
the str

aight line passing through L1, L2 (see Figure 2 and Figure 3);

An upper dihedral angle greater than 7 degrees above the reference plane and which is defined by

A lower dihedral angle greater than 45 degrees under the basic plane and which is defined by the

straight line passing through K1 K2 situated on the surface of the headform as 31 mm on each side
of the point K (see Figure 2 and Figure 3).

4.1.11.2 When a Type 2 helmet is tested in accordance with NFPA 1971:2013, Section 6.4.5, with
faceshield or faceshield/goggle component deployed, the wearer’s field of vision shall correspond to the
following angles:

A dihe
sagittg

a)

b) An upj

the stn

A lowe

c)

ral angle of at least 85 degrees measured horizontally between L and K on each side{of
| plane which passes through the point L (refer to Figure 2 and Figure 3).

er dihedral angel greater than 10 degrees above the reference plane and which's define
ight line passing through L1 L2 (refer to Figure 2 and Figure 3).

r dihedral angle greater than 40 degrees under the basic plane and which"is defined by

straight line passing through K1 K2 situated on the surface of the headform-as 31 mm on each

of the

d) With

point K (refer to Figure 2 and Figure 3).

hceshield or faceshield/goggle component in the stowed positioh, the helmet shall proy

periphleral vision clearance of at least 94 degrees to each side.

«

NOTE
protection.

Stowed position” means to be placed in “out of use” position,‘when it is not providing the desig
Deployed position” means to be placed “in use” position, when it is providing the designed protec

4.1.12 H

If helmet
marked on

4.2 Sa
Helmet

including ¢
specified b

4.2.1 Sa

Unless oth
and testing

et mass

e]:-lm
ass, excluding non-permanently fitted aceessory parts, exceed 1 500 g it shall ther

the helmet visible to users.

les and helmet adjustment

sa]:ples shall be submitted for testing in the condition in which they are offered for s
ny means of attachmentfor* energy absorbing systems, retention systems or accessofries

y the manufacturer.

mples

shall be in-aécordance with Table 1 or Table 2 as appropriate.

4.2.2 Helmetadjustment

the

l by

the
side

ride

ned
ion.

be

ale,

brwise specified)in the test methods, the number of specimens needed for pre-conditiofing

Before any

testing on a headform, the helmet shall be adjusted in accordance with the manufactur

er’s

instructions. If the wearing adjustment covers several sizes of headform then the size of headform
representing the most unfavourable case shall be used.

Type 1 helmets shall be tested on headforms, where required, that conform to EN 960:2006 sizes 495,
535, 605, and 625 or EN 168:2001 medium size, as appropriate to the test performed.

Type 2 helmets shall be tested on headforms, where required, that conform to NFPA 1971:2013,
Figure 8.15.4.1 (a), (b), and (c). (Acceleration and penetration tests are done on ISO size ] headform, and
only force impact is on an aluminium ISEA size 7 headform).
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central vertical
longitudinal vertical median plane
basic plane

BwWw N R

reference plane

Figure 2 — Vertical field of vision
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mf
b ] Q0

— | i1 D)
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K K1 ogboj

K2 ,\'\
45° O
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| O

b) Section of headform at the reference plane

central transverse vertical plane
longitudinal vertical median plane
front

back

Figure 3 — Section of headform, longitudinal, vertical, medial and reference planes
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4.3 Pre-conditioning

4.3.1 Pre-conditioning for Type 1 helmets

Unless otherwise specified in the specific test methods, all specimens (complete with any attached
accessories, which shall be in the stowed position, where appropriate) shall be conditioned for a
minimum of 24 h by exposure to a temperature of 20 °C = 3 °C and a relative humidity of 60 % *= 30 %
prior to testing.

Testing shall be carried out within 5 min of removing the samples from the pre-conditioning.

Before any|testing, Type 1 helmets shall be conditioned in accordance with the conditioning sequgnce

defined in [fable 1.

4.3.1.1 Thermal shock

Expose thg helmet successively to the following conditions:

a) 1 h atfa temperature of: (choose a condition and mark accordingly) -10 %€\+ 2 °C; -20 °C = 7 °C;
-30°C[x2°Cor-40°C+2°C.

b) 1h atgtemperature of 60 °C * 2 °C;

c) 15 miy] totally immersed in fresh tap water at a temperature of40.°C £ 2 °C;

d) 1h atatemperature of 60 °C + 2 °C;

e) 20htd24 h atstandard temperature 20 °C = 2 °C and standard relative humidity 60 % + 30 %.

The time interval between sequences a) to b), b) to c) and:c) to d) shall be within 5 s.

During seIences d) and e), the helmet shall be in aposition that allows it to drain.

4.3.1.2 ater soak

The helmet shall be pre-conditioned aceording to EN 13087-1:2012, 4.6, method 1.

4.3.1.3 “[Thermal plus”

The helmgt shall be pre-conditioned according to EN 13087-1:2000, 4.4 at the temperatur¢ of

50°C+2°(.

4.3.1.4 ‘“Thermal minus”

The helmeft shall be pre-conditioned according to EN 13087-1:2000, 4.5 at the temperature chdsen

in 4.3.1.1 {).

10 © IS0 2015 - All rights reserved
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Sequence 1 2 3 4 5
Helmet |Thermal|Thermal|Thermal Water

specimen | shock plus minus soak Specific test
number | 4.3.1.1 | 4.3.1.3 | 4.3.14 4.3.1.2

1 4.1.10 Protected area
2 4.1.11 Field of vision
3 X 4.4.2 Radiant heat
4 X 4.4.3 Molten metal (optional)
5 X
4.4.4.1 Heat resistance
6 X
7 X X 4.4.6 Flame engulfment (optional)
8 X X
9 X X 4.4.8.1 Force impactresistance
10 X
11 X X
12 X X 4.4.9 Ballistic resistance (optional)
13 X
14 X X
4.411.1 Penetration
15 X X
16 X 4.4.12 Lateral crushing
17 X 4.4.13 Retention system effectiveness (optional)
18 X 4.4.14.1 Retention system strength
19 X
20 X 4.4.17.1.1 Electrical properties
(4.4.17.1.2 and 3 optional)
21 X
4.3{2 Pre-conditioning for Type 2 helmets
Unlgss otherwise specified in the specific test methods, all specimens (complete with any attached
accessories, which-shall be in the stowed position, where appropriate) shall be conditi(rned for a
minimum of 24 fpby exposure to a temperature of 20 °C = 3 °C and a relative humidity of 60 % * 30 %
prigr to testing:
Testing shall'be carried out within 2 min of removing the samples from the pre-conditioning.
Befpreany testing, helmets shall be conditioned in accordance with the conditioning sequeice defined
in Table Z."ATotal of 14 helmets are needed for all the pre-conditioning.
4.3.2.1 Room temperature

The helmet shall be pre-conditioned according to NFPA 1971:2013, Section 8.1.3.

4.3.

2.2 Low temperature

The helmet shall be pre-conditioned according to NFPA 1971:2013, Section 8.1.4.

4.3.

2.3 Convective heat

The helmet shall be pre-conditioned according to NFPA 1971:2013, Section 8.1.5.

© ISO 2015 - All rights reserved
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4.3.2.4 Radiant heat
The helmet shall be pre-conditioned according to NFPA 1971:2013, Section 8.1.6.

4.3.2.5 Wet
The helmet shall be pre-conditioned according to NFPA 1971:2013, Section 8.1.7.

4.3.2.6 Washing/drying

Fabric porfinnc of ha]mnfc’ such acchin cfrapc’ neclk prnfnr‘fnvc and ear COVers, chall he pY‘C\ conditi rled
according o NFPA 1971:2013, Section 8.1.2.
Table 2 — Pre-conditioning and testing sequence for Type 2 helmets
Room Low Convective | Radiant Wi Washing/
et .
Test temperature | temperature heat heat drying
4.3.21 4.3.2.2 4.3.2.3 4.3.2.4 | 4.3.2.5 4.3.2.b
4.4.4.2 Heat: Helmet, 1
FaceshieldJgoggle
4.4.4.2 Hejt: Neck X X
Protector (hin Strap
4.4.4.2 Hejt: Thread X
4.4.5.2 Flame: Helmet, 2
Faceshieldjlgoggle
4.4.5.2 Flame: Ear < <
Cover, Chin|Strap
4.4.7 TPP;|Ear Covers X
4.4.8. .2 Foyjce Impact 3 2 9 7 11
Resistance
4.4.10 Implact Energy
Attenuation > 6 10 8
4.4.11.2 P¢netration 3 4 9 14 12
4.4.14.2 Retention 1
System Str¢ngth
4415 Suspension 1
Retention
4.4.16 Shell Retention 13
4.4.17.2 Elpctrical 4
properties
4.4.18 Hardware a
corrosion N
“X” means a helmet is not needed for the pre-conditioning, only the component.
NOTE 14 helmet specimens required for testing. The number above indicates the helmet to be used for the specific test
and condition.

4.4 Performance requirements

4.4.1 Requirement table for Type 1 and Type 2 helmets

No helmet sample that has been subjected to testing shall be offered for sale.

12
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Helmets shall be tested according to the performance requirements for Type 1 or Type 2 in accordance

with Table 3, as appropriate.

Helmets shall be tested with manufacturer’s accessories in place. The required state of deployment of
these accessories during testing is described in 4.4.2 to 4.4.18.

Table 3 — Overview of helmet performance requirements

Performance property Applies to Type 1 Type 2
Thermal Method A | Method B
Radiant heat Helmet 4.4.2.1 4422 -
Molten metal (optional) Helmet 4.4.3 A(\'\J
Hedt resistance Helmet 4441 (O‘l’ 4{4.4.2 a)
q/ 4l4.4.2 b)
O 4{4.4.2 o)
N 4l4.4.2 d)
N 44.4.2 €)
0O 4l4.4.21)
Label i \\‘9 4l4.4.2 )
Faceshield/Goggles 241 4{4.4.2 h)
(\<< 4}4.4.2 1)
v
Ear covers / NecerQector 4.4.4.1¢g) 414.4.2 d)
Thread N 4}4.4.21)
Flame resistance Helmet ‘QQ 4.4.5.1a) 4{4.5.2
$\ 4.4.5.1b)
.2 4.4.51d)
Ea’[\cé}ers / Neck protector 414.5.2
Igh'l\'r)l strap 414.5.2
C}\c' Faceshield/Goggles 4.4.5.1¢) 4]4.5.2
.. Fabric 414.5.2
f'\® Attachment hardware 414.5.2
Flame engulfment (optional) C)V Helmet (complete) 4.4.6
Thgrmal Protective Per@@a}lce Ear covers / Neck protector 414.7
Forfe impact resistg_\@d Helmet 4.4.8.1 414.8.2
Ballistic resista ptional) Helmet (complete) 4.49
)
Impact energ(ysgt”enuation Helmet 414.10
Pen etrat@gistance Helmet 44.11.1 44.11.2
Lat 3r(al‘[\<ar‘ilshing Helmet 4.4.12
Ret lltl!Ull Systenreffectiveness toptiomal—TRetentiomrsystenT 413
Retention system strength Retention system 44141 4.4.14.2
Suspension system retention Suspension system 4415
Shell Retention Suspension system 441
Others
Electrical, Conductive headform Helmet 441711 4.417.2
Electrical, Wet helmet insulation (optional) |[Helmet 4.4171.2
Electrical, Surface insulation (optional) Helmet 4.417.1.3
Corrosion resistance Hardware 4.4.18
© IS0 2015 - All rights reserved 13


https://standardsiso.com/api/?name=0d35a36a94e4e228f753abfb8cecf046

ISO 11999-5:2015(E)

4.4.2 Radiant heatrequirements for Type 1 helmets

4.4.2.1 Radiant heat resistance (method A)

The helmet, with any visor/goggle in the stowed position, shall be tested according to 4.5.1.1, and shall
meet the following requirements.

a)

b)

4.4.2.2 Radiant heat resistance (method B)

The helmet shall be tested according to 4.5.1.2, and shall meet the following requirements;

a)

b)
‘)

4.4.3 Proptection against molten metals for Type 1 helmets (optional)

When test¢d according to 4.5.2, Type 1 helmets and ear covers:

a)
b)

c)

Neck protectors shall meet the requiréments of ISO 11612:2008, 7.5 Performance level E2.
4.4.4 Hedatresistance

4441 eat resistancefor Type 1 helmets

No part of the helmet shall ignite or melt to such a degree as to cause softening or dripping of
material such that there is contact of the material with the headform.

The temperature measured at the surface of the artificial head shall not rise more than 25 °C above
the stgndard laboratory temperature, 20 °C £ 3 °C.

The temperature measured at the surface of the artificial head shall not rise more than 24 °C within
180 s {fter start of the test.

No pafft of the shell material shall melt or drip.

No pait of the shell material around test point shall show dilatation, deformation, crack or hole to
such aldegree as to impair its function.

shall npot be penetrated by the molten metal;

shall rfot show any deformation greater than:?0 mm when measured at right angles to the Qase
plane ¢f the helmet;

shall npt burn with the emission of a flame after a period of 5 s has elapsed after the pouring of{the
molter] metal has ceased.

When testpd according to 4.5.3.1, Type 1 helmets with any attached faceshields or goggles in|the

deployed psitian-shall meet the following requirements.

a)

b)
c)

d)
e)
f)

14

No part of the helmet assembly that is not in contact with the headform before the test shall cpme
into contact with the headform as a result of the test. Evaluate by visual inspection.

There shall be no separation, melting or dripping of any part of the helmet assembly.

Any moveable elements of the helmet, (e.g. chin strap closure and release device(s) or faceshield
mechanism) shall remain functional.

There shall be no ignition of any part of the helmet assembly.
There shall be no ignition, melting or loss of legibility of any part of the product labels.

No part of the faceshield that was not below the brim line prior to the test shall be below the brim
line after the test.

© ISO 2015 - All rights reserved
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g) No part of the neck protector shall ignite or melt or shrink more than 5 % in two perpendicular
directions.

4.4.4.2 Heatresistance for Type 2 helmets

Whentested accordingto 4.5.3.2, the helmets, with ear covers deployed and attached faceshields/goggles,
shall meet the following requirements.

a) No part of the helmet not in contact with the headform before the test shall be in contact with the
headform as a result of the test.

b) |No shell distortion in the back of the helmet extending more than 40 mm below the originjal position.

c) [No distortion of the front and sides of the helmet extending more than 30 mm below the original
position.

d) |No separation, melting or dripping of the retention system, energy absorptionsystem or|ear covers.
e) |Chin strap closure device shall remain functional.
f) |No ignition of any part of the helmet assembly.

g) |No ignition or melting of the product labels.

h) |No part of the faceshield/goggle component that was netbelow the brim line before th¢ test, shall
be below the brim line after the test.

i) |No dripping of the faceshield/goggle component.
4.4|5 Flame resistance

4.4/5.1 Flame resistance for Type 1 helmets

The helmets shall be tested according £o’4.5.4.1, and shall meet the following requirements.

a) |Shell material shall not show any visible afterflame or glow 2 s after removal from the t¢st flame.

b) |Paint material over theshell surface shall not show any visible after flame or glow 5 s aftler removal
from the test flame.

c) |Ifface shield is fitted, it shall not show any visible flame or glow 2 s after removal from the test flame.

d) [No part of the shell material and faceshield around test point shall show separation or dfipping.

4.4/5.2 Flame resistance for Type 2 helmets

When-tested according to 4.5.4.2, the helmets shall not show any visible afterflame or glow 5 s after
rentoval from the test flame in each case

4.4.6 Flame engulfment for Type 1 helmets (optional)

When tested according to 4.5.5, the helmets shall not drip or show any visible flame or glow 5 s after
removal of the flame.

4.4.7 Thermal protective performance (TPP) for Type 2 helmets

When tested according to 4.5.6, helmet ear covers shall have an average TPP of at least 20.

© IS0 2015 - All rights reserved 15


https://standardsiso.com/api/?name=0d35a36a94e4e228f753abfb8cecf046

ISO 11999-5:2015(E)

4.4.8 Force impact resistance

4.4.8.1 Force impact resistance for Type 1 helmets

The helmets shall be tested according to 4.5.7.1 and the force transmitted to the headform shall not
exceed 15 kN.

4.4.8.2 Force impact resistance for Type 2 helmets

When tested according to 4.5.7.2

position, siiatthavemosamptetramsmitaforceof more ttar 3780 N

4.4.9 Ballistic resistance for Type 1 helmets (optional)

The helme
surface of t
helmet. An

s shall be tested according to 4.5.8 and there shall be no release of materialfrom the iy
he helmet and the projectile shall be prevented from passing completely throughthe shell of

4.4.10 Imlpact energy attenuation for Type 2 helmets

When test

bd according to 4.5.9, helmet assemblies, with all attached accessory items in the depld

position, shall have no specimen exceed the maximum acceleration specified as follows:

— top, 11
front,

sides, 1
back, 2

Any accele
above 1 47

4.4.11 Pe

4.4.11.1 H

The helme
the test bld

4.4.11.2 H

When test
deployed g

171,5 m/s2 (150 G);

 943,0 m/s2 (300 G);

P 943,0 m/s2 (300 G); and
943,0 m/s2 (300 G).

ration above 1 962 m/s2 (200 G) shall'not exceed a duration of 3 ms, and an accelera
1,5 m/s2 (150 G) shall not exceed a-duration of 6 ms.

hetration resistance

enetration resistance for Type 1 helmets

s shall be tested actording to 4.5.10.1 and there shall be no contact between the striker
ck.

enetration resistance for Type 2 helmets

ed aceording to 4.5.10.2, helmet assemblies, with all manufactured accessories in
osition shall exhibit no electrical or physical contact between the penetration test str

I attached faceshields or goggles shall be in the deployed position, and shalkinot be impacted.

, helmet assemblies, with all attached accessory items in the deployed

ner
the

yed

fion

and

the
ker

and the he

bhdform

4.4.12 Lateral crushing for Type 1 helmets

When testing according to 4.5.11, the maximum transverse and longitudinal deformations of the helmet
shall not exceed 40 mm, and the residual deformations shall not exceed 15 mm.

4.4.13 Retention system effectiveness for Type 1 helmet (optional)

When tested according to 4.5.12, the helmets shall not come off the headform.

16
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14 Retention system strength

14.1 Retention system strength for Type 1 helmets

When tested according to 4.5.13.1:

a)
b)

c)

the maximum elongation of the whole system shall not exceed 20 mm for a load of 250 N;

the minimum width of the chin strap shall not be less than 15 mm for a load of 250 N;

the release point of the retention system shall be between 500 N and 1 000 N. (optional)

4.4

Wh
bre

4.4

Wh
the

4.4

Wh
sus

4.4

4.4

4.4

Wh
and|

NOTE Users are reminded of the following possible consequences when making, ‘a
implement 4.4.14.1:

1) Option to not adopt - there is a risk of strangulation due to the wearer’being h
chinstrap if the chinstrap does not release below 1 000 N.

2) Option to adopt - there is a risk of losing head protection by havingithe helmet retent
break prematurely (i.e. below 500 N) due to deterioration of retention system over time

14.2 Retention system strength for Type 2 helmets

bn testing the helmet retention system according to 4.518:2, the test should occur w
hk and without any resulting slip or stretch of more thani20 mm.

15 Suspension system retention for Type 2 helmets

en tested according to 4.5.14, helmet suspension systems shall not have the helmet sep
helmet suspension system or helmet retentien system.

16 Shell retention for Type 2 helmets

bn tested according to 4.5.15, thehelmets shall not have the helmet separate from
bension system or helmet retention system.

17 Electrical properties
17.1 Electrical properties of Type 1 helmets

17.1.1 Conductive headform test

en testedhaccording to 4.5.16.1.1, the helmet assembly shall show no visible evidence of |
the leakage current shall not exceed 1,2 mA.

decision to

ing by the

ion system

ithout any

arate from

the helmet

breakdown

4.4

When tested according to 4.5.16.1.2, the helmet assembly shall show no visible evidence of breakdown
and the leakage current shall not exceed 1,2 mA.

4.4.17.1.3 Surface insulation test (optional)

When tested according to 4.5.16.1.3, the helmet assembly shall show no visible evidence of breakdown
and the leakage current shall not exceed 1,2 mA.

NOTE

contact with live electrical conductors at voltages up to 440 V AC.

©IS
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4.4.17.2 Electrical properties of Type 2 helmets

When tested according to 4.5.16.2, helmet assemblies, with all attached accessory items in the deployed
position, shall not have leakage current exceed 3,0 mA in either procedure.

4.4.18 Hardware corrosion resistance for Type 2 helmets

When tested according to 4.5.17, all metal hardware and specimens of all hardware that include metal
parts shall have metals that are inherently resistant to corrosion, including but not limited to, stainless
steel, brass, copper, aluminium, and zinc show no more than light surface-type corrosion or oxidation, shall

have ferro

4.5 Test

smetals show no corrosion ofthe base meﬂ]’ and shall have all hardware remain functio

al.

methods

4.5.1 Raldiant heat

4.5.1.1 K

The helme
be 480 s +

4.5.1.2 K

The helme
position. T
the vertica

4.5.2 Pr

Helmets aj
of 150 g + ]

The metho|
helmet ung
in ISO 918
the liquid

adiant heat resistance for Type 1 helmets (method A)

s shall be tested in accordance with EN 13087-10:2012, except thatithe exposure time s
b s. The heat flux density shall be 14 kW/m?2.

adiant heat resistance for Type 1 helmets (method B)

s shall be mounted onto test headform with any attached faceshield/goggles in the deplg
he helmet is kept upside down so that the contactable surface of the test point angle is 45
[, and 40 kW/m?2 of heat flux is applied to the test(point for 180 s.

btection against molten metals for Type 1‘lielmets (optional)

10 g.

d shall be modified by the introduction of an appropriate headform and by substituting]
er test for the material sample and PVC skin stimulant. The metal shall be iron as speci
b:2007, Annex A. Place thé helmet on the headform in such a way that the point of impac

etal is within a circle ‘of radius 50 mm centred on the crown. Any attached faceshield

hall

yed
°to

d ear covers (where fitted) shall be tested in accordance with ISO 9185:2007, using a njass

the
fied
t of
5 or

goggles shall be in the stowed position.

4.5.3 Hedat resistance

4.5.3.1 eat resiStance for Type 1 helmets

The helmet assembly with any attached faceshields or goggles in the deployed position, shall be tegted

in accordance-with ISO 17493:2000 at a temperature of 180 °C = 5° C for 5 min.

4.5.3.2 Heatresistance for Type 2 helmets

The helmets with ear covers deployed and attached faceshields/goggles in the stowed position, shall
be tested in accordance with NFPA 1971:2013, Section 8.6 at a temperature of 260 °C +5/-0 °C for
5 min +15/-0s.

All materials used in the construction of the helmet ear covers and chin straps shall be individually tested
in accordance with NFPA 1971:2013, Section 8.6 at a temperature of 260 °C +5/-0 °C for 5 min +15/-0's,
and shall not shrink more than 10 % in any direction, and shall not melt, separate or ignite. The chin
strap material shall meet the thermal shrinkage requirement for the length direction only.

All sewing thread used in the construction of helmets shall be tested for melting resistance in
accordance with NFPA 1971:2013, Section 8.11 and shall not melt below 260 °C.
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4 Flame resistance

4.1 Flame resistance for Type 1 helmets

The helmet is exposed to a specified flame and the state of combustion is observed.

a) A Bunsen burner with a 10 mm diameter bore suitable for propane gas and capable of adjusting a

rate of gas flow and air vent shall be used.

b) The gas used shall be propane having a minimum purity of 95 %, gas pressure of 3,5 kPa.

)

d)

4.5

Thd
Pro

All
for
gre
and

Fac
Sec

All
flan
gre
and

Wh
for
anyj

4.5
The
a)

The tlame shall be adjusted so that the blue cone 1s clearly defined, although turbulent; a
flame is approximately 15 mm long.

With helmet upside down, the shell is kept so that the contactable surface of the tes
which the end of the flame is applied) within a range of 50 mm to 100 mm apartfrom th
the shell is kept horizontally and, with the burner angle 45° to the vertical/the end of t
applied to the test point for period of 10 s.

4.2 Flame resistance for Type 2 helmets

helmet shall be tested for flame resistance in accordance (with NFPA 1971:2013, §
cedures A and C.

materials used in the construction of helmet ear covers and chin straps shall be individy
flame resistance in accordance with NFPA 1971:2013,Section 8.2, and shall not have a
hter than 100 mm and shall not show any visible afterflame 2 s after removal from the
shall not drip or melt.

bshield /goggle components shall be tested forflame resistance in accordance with NFPA
Fion 8.3, Procedure B and shall not show any visible afterflame 5 s after removal of the t¢

fabrics used in the construction of*faceshield/goggle components shall be individually
he resistance in accordance with®"\NFPA 1971:2013, Section 8.2, and shall not have a d
hter than 100 mm and shall not'show any visible afterflame 5 s after removal from the
shall not drip or melt.

ere provided, the faceshield/goggle component attachment hardware shall be individy
flame resistance in accordance with NFPA 1971:2013, Section 8.3, Procedure D, and sha
visible afterflame 57 after removal from the test flame.

5 Flame engulfment for Type 1 helmets (optional)
helmetshall be tested in accordance with EN 137:2006, 7.4.1.3 with the following modif

The_test manikin shall be fitted with the helmet to be tested, together with a firefigh

hd the blue

t point (to
e crown of
he flame is

ection 8.3

ally tested
har length
test flame

1971:2013,
st flame.

tested for
har length
test flame

ally tested
|1 not show

cations.

ters jacket

acoording to ISO/TS 11999-2, a fire hood according to ISO/TS 11999-2 and a full facemas]

k according

b)

to EN 136:1998, Class 3. The jacket, hood and facemask shall be selected with the agreement of the
manufacturer of the helmet and the models used shall be reported by the test house. Any helmet
accessories, or non-integral additional protective functional components, fitted during the test

shall also be reported. It is not necessary to fit breathing apparatus according to EN 137

One helmet shall be tested.

:2006.

c) A breathing machine shall not be used for testing, and the measurement of breathing resistance is

not required.

d) The burner strips shall not be set as per EN 137:2006, Figure 3 but instead shall be raised so that

the highest burner strip is positioned on the level of point L 1 (see EN 137:2006, Figure
the helmet on the test manikin’s head.
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