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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental in liaison with ISO_also take part in the wark 1SQO collaborates clo

ly with the

Interpational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization

Intern

The
adop

main task of technical committees is to prepare International Standards. Draft\Internation
ed by the technical committees are circulated to the member bodies fer{voting. Publi

Interpational Standard requires approval by at least 75 % of the member bodies-casting a vote.

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

ISO 1

6073 was prepared by Technical Committee ISO/TC 94 ,(Pefsonal safety — Protective

equigment, Subcommittee SC 14, Fire-fighters' personal equipment.

© IS0

ational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, FPart 2.

al Standards
cation as an

ect of patent

clothing and

2011 — All rights reserved


https://standardsiso.com/api/?name=7b1e06b54cd25f1aa1ed114028f09295

ISO 16073:2011(E)

Introduction

This International Standard provides minimum performance requirements for wildland firefighters' personal

protective eq

uipment (PPE) designed for use for extended periods during wildland firefighting.

Wildland firefighting involves work carried out mostly |n summer temperatures and for many hours during

which the firefighte
and commensurate with the risks to which the f|ref|ghter can be exposed in order to be effe

light, flexible
without introg

It is very imp
International

Nothing in th
exceeding th

A number of
PPE, e.g. rg
considerable
Committee 9
testing of co
next revision

It is intended that a risk assessment be undertaken to determine if the PPE covered by this Interna

Standard is s
used to dete

=10
ucing excessive heat stress to the wearer.

ortant to train firefighters in the selection, use, care and maintenance of the PPE, covered b
Standard, including an understanding of its limitations.

is International Standard is intended to restrict any jurisdiction, purchaser, or manufacturer
ese acceptable performance requirements.

Member bodies have raised issues regarding harmonization of testumethods for different ite
diant heat tests on footwear and apparel. This has been ext€nsively discussed, but reg

bO/TC 94/SC 14 has agreed that this will be a priority for the hext revision. Similarly, the isg
mplete assemblies of PPE has been only slightly addressed and will be further explored i

uitable for its intended use and the expected exposure. It is intended that the risk assessme
mine what types of PPE are necessary forshead, face, hands, body and feet.

to be
ctive

y this

from

ms of
uires

testing and validation before it can be addressed in this International Standard. Technical

ue of
n the

tional
nt be

Vi
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Wi

Idland firefighting personal protective equipment —

Requirements and test methods

1

This
pers

hearipg for wildland firefighting.

This

matefials employed and the methods of test used. This PPE is not intended-to provide protecti
entrapment.

This

cheniical, biological, radiological and nuclear hazards, or for use’wWhere a reflective outer surfad

(see

Activities in support of wildland firefighting, such as the cutting of trees and the use of a chainsay
additlonal protection to that provided in this International Standard. Users are directed to th
standards for the requirements associated with such_protection.

NOTH Performance requirements for respiratory-protective devices (RPD) for wildland firefighting are n

the ti

2

The

refergnces, only the edition, Cited applies. For undated references, the latest edition of th
document (including any amendments) applies.

ISO

ISO

ISO

semiicrystalline polymers by capillary tube and polarizing-microscope methods

$cope

International Standard specifies the minimum performance requirements and fmethod
gnal protective equipment (PPE) covering the torso, neck, arms, hands, legs;‘ feet, hed
nternational Standard covers the general design of the PPE, the minimum levels of perforn

International Standard does not cover PPE for structural firefighting (see I1ISO 11613), for

SO 15538).

me of publication. An International Standard forrRPD is under development.

Normative references

following referenced documents are indispensable for the application of this documen)

139, Textiles —Standard atmospheres for conditioning and testing
3071, Textiles — Determination of pH of aqueous extract

3146, \Plastics — Determination of melting behaviour (melting temperature or meltin

5 of test for
d, eyes and

hance for the
bn during fire

use against
e is required

V can require
ose relevant

ot available at

t. For dated
e referenced

g range) of

ISO 3175-1, Textiles — Professional care, drycleaning and wetcleaning of fabrics and garments — Part 1:
Assessment of performance after cleaning and finishing

ISO

4045, Leather — Chemical tests — Determination of pH

ISO 4674-1, Rubber- or plastics-coated fabrics — Determination of tear resistance — Part 1: Constant rate of

tear

ISO

ISO

methods
5077, Textiles — Determination of dimensional change in washing and drying

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

© 1SO 2011 — All rights reserved
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ISO 6942, Protective clothing — Protection against heat and fire — Method of test: Evaluation of materials

and material

assemblies when exposed to a source of radiant heat

ISO 9151, Protective clothing against heat and flame — Determination of heat transmission on exposure to

flame

ISO 11092, Textiles — Physiological effects — Measurement of thermal and water-vapour resistance under

steady-state

conditions (sweating guarded-hotplate test)

ISO 12127-1, Clothing for protection against heat and flame — Determination of contact heat transmission
through protective clothing or constituent materials — Part 1: Test method using contact heat produced by

al

heating cylin

1ISO 12947-2
Determinatio]

ISO 13506, A
burn injury u

ISO 13688, £

ISO 13934-1
elongation at

ISO 13935-2
Determinatio]

ISO 13938-2
bursting stre

ISO 13996,

ISO 13997,
objects

ISO 15025:2
spread

ISO 17075, |

ISO 17493, (
using a hot g

EN 167:2001

EN 168:2001

T

Textiles — Determination of abrasion resistance of fabrics by the Martindale method<— H
n of specimen breakdown

Protective clothing against heat and flame — Test method for complete garments — Predict
5ing an instrumented manikin

Protective clothing — General requirements

Textiles — Tensile properties of fabrics — Part 1: Determination of maximum force
maximum force using the strip method

Textiles — Seam tensile properties of fabrics and-\>made-up textile articles— H
n of maximum force to seam rupture using the grab method

Textiles — Bursting properties of fabrics — Part'2: Pneumatic method for determinati
ngth and bursting distension

Protective clothing — Mechanical propertie§s— Determination of resistance to puncture

Protective clothing — Mechanical properties — Determination of resistance to cutting by

D00, Protective clothing — [Protection against heat and flame — Method of test for limited

eather — Chemical(tests — Determination of chromium(VI) content

Clothing and equipment for protection against heat — Test method for convective heat resis
ir circulating.oven

, Personal eye-protection — Optical test methods

art 2:

on of

and

art 2:

bn of

sharp

flame

fance

, Personal eye-protection — Non-optical test methods

EN 170, Personal eye-protection — Ultraviolet filters — Transmittance requirements and recommended use

EN 172, Personal eye protection — Sunglare filters for industrial use

EN 388:2003, Protective gloves against mechanical risks

EN 420:2003 + A1:2009, Protective gloves — General requirements and test methods

EN 471:2003 + A1:2007, High-visibility warning clothing for professional use —

Test methods

requirements

EN 13087-1:2000 + A1:2001, Protective helmets — Test methods — Part 1: Conditions and conditioning

and

© 1S0O 2011 — All rights reserved
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EN 13819-1:2002, Hearing protectors — Testing — Part 1: Physical test methods
EN 13819-2:2002, Hearing protectors — Testing — Part 2: Acoustic test methods
EN 15090, Footwear for firefighters

ASTM F 1868-02, Standard Test Method for Thermal and Evaporative Resistance of Clothing Materials Using
a Sweating Hot Plate

CIE 54.2, Retroreflexion — Definition and measurement

4077 Q4 J g Dok o O fe T : 4ol 1AL J - I =N
NFPP'\ 10, olaridart Orr r-rotecLluve UIOUTTTg arrd YUIPITICTIe 1O vvindiaria 7-Ire T1gritng

3 Terms and definitions
For the purpose of this document, the following terms and definitions apply.

31
behind-the-head headband earplug
earplpg designed to be worn with the headband passing behind the head

3.2
behind-the-head earmuff
earmpuff designed to be worn with the headband passing behindythe head

3.3

brim
(helmet) ridge protruding outwards from the basic ;shape of the shell, forming the lower edge of the shell and
includling its associated fairings and radiusing

3.4
char
brittlg residue that results when material'is exposed to thermal energy

3.5
cleaning cycle
washing and drying cycle ot a dry cleaning cycle

3.6
closiire system
methpd of fastebing the openings in the garment including combinations of more than ong method of
achigving a secure closure

NOTH This term does not cover seams.

3.7
clothing assembly
garments designed to always be worn together

NOTE If several garments are used to achieve the performance levels, they are clearly labelled to this effect.
3.8

component assembly
combination of all materials of a multilayer item presented exactly as the finished item's construction

© 1SO 2011 — All rights reserved 3
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3.9
coverall
overall

one-piece garment that completely covers the wearer's torso, arms and legs

3.10
cuff
(garment) fin

3.1
cuff

ished edge of the sleeve opening

(glove) circu
body to cove

3.12
cup
hollow comp
are usually fi

3.13

cushion
deformable ¢
the comfort &

3.14
drip, verb
to run or fall

3.15
dripping, no
softening wit

3.16
ear flap
part or acceg

3.17
earmuff
hearing prot
pressed agai

NOTE TH
other equipme
3.18
earplug

£l (l y) - (l (l . £ 4l L 4L KN N L L () . £ 4l
dl, 11aicU Ul UUICTWIST U)\}Jal 1acu pdl L Ul IS gIUVG iatl CTALICTIUS UUyUI I uie UPUI m Ig Ul 1
I the wrist area

bnent that is mounted on the headband of a hearing protector and to which a-cushion and g
ted

omponent, usually containing a foam plastic or fluid filling, fitted’to*the rim of the cup to im
nd fit of the earmuffs on the head

n drops or blobs

un
N material movement and consequent detachment

sory of the helmet which protegts at least the ears of the wearer

nst the head around“each pinna

e cups can be'pressed against the head with a headband or by means of a device attached to a helj
nt.

love

liner

brove

bctor consisting of a-cup that is pressed against each pinna or of a circumaural cup that is

net or

hearing prote

ctorworn within each of the external ear canals (allral) orinthe concha ngaincf the entran
I

each of the external ear canals (semi-aural)

3.19

facial opening
opening in the front of the fire hood interfacing with the eye protectors/respiratory protective device facemask

3.20
firefighter's

protective clothing

ce to

specific garments providing protection for the firefighter's torso, neck, arms and legs, but excluding the head,

hands and fe

et

© 1S0O 2011 — All rights reserved
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3.21
firefighter's protective glove
specific gloves for protection of the firefighter's hands and wrists

3.22

fire hood

item worn directly in contact with the head to protect exposed parts of the head and neck not covered by other
PPE

3.23
fluorescence

ace by wahinlh eadiant fliin, AfF ~AArtain v AlAan Atk
prOCL I I.Jy AAARLAYAN) rauTraritu TTUN Ul A\YAIRsel 1 n) vwd T LY

usually longer, wavelengths

)

adiated—nren-thermally in other,

3.24
garment
singlé item of clothing which may consist of single or multiple layers

3.25
glove body
part ¢f the glove that extends from the tip of the fingers to 25 mm beyond the wrist crease

3.26
hardware
non-fabric items used in protective clothing, including those made of metal or plastics

EXAMPLE Fasteners, rank markings, buttons and zippers.

3.27
harness
complete assembly by means of which the helmet is maintained in position on the head, ang which may
provigde a means of absorbing energy

3.28
headband
(helmet) part of the harness surrounding the head

3.29

headband
(ear%uffs) band, usually ‘'ef)metal or plastics, designed to enable the earmuffs to fit securely arqund the ears
by exerting force againstthe cups and pressure through the cushions

3.30
headband
(earplugs) band, usually of metal or plastics, designed to enable the earplug (disposable or re-yisable) to be
held Within\(aural) or against (semi-aural) the entrance to the external ear canals by exerting force against the
earplpg-elements

3.31
headband
(eye protection) part of the eye protector that is fitted around a head to hold the eye protector in position

3.32

headform

shape replacing the head for testing

NOTE 1 The headform used for testing helmets is designed according to EN 960.
NOTE 2  The headform used for testing eye protection is designed according to EN 168.

NOTE 3  The headform used for testing hearing protection is designed according to EN 13819 (all parts).

© 1SO 2011 — All rights reserved 5
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3.33
headstrap
(earmuffs) flexible strap fitted to each cup or to the headband close to the cup

NOTE The headstrap is designed to support behind-the-head and under-the-chin earmuffs by passing over, and
resting on top of, the head.

3.34

helmet accessory

additional device approved by the manufacturer, which may be attached to the helmet and which is intended
to be removable by the user, but which provides no protection to the wearer

EXAMPLE Lamp bracket and cable clip.

3.35
helmet for wildland firefighting
headgear infended to ensure protection of the wearer's head (and optionally the wearérs neck) against
hazards that|might occur during operations of wildland firefighting

NOTE Hereinafter, the helmet for wildland firefighting is referred to as “helmet”.
3.36
helmet shel

component in hard material with smooth finish, which gives the helmet its‘general shape and on which may be
fixed various|accessories

3.37
high visibility material
trim
retroreflective, fluorescent or combination retroreflectiver@and fluorescent material attached to the [outer
material for Visibility enhancement

NOTE Retroreflective materials enhance night-time(visibility and fluorescent materials improve daytime visibility

3.38
horizontal clearance
horizontal digtance between the headband and the inside of the shell or any protruding part of the inside ¢f the
shell

3.39
innermost lining
lining on the jnnermost face.of'a component assembly of a garment closest to the wearer's skin

NOTE Where the innermost lining forms part of a material combination, the material combination is regarded as the
innermost linir|g.

3.40
insertion loss

mean algebraic difference in decibels between the one-third octave band sound pressure level, measured by
the microphone of the acoustic test fixture in a specified sound field under specified conditions, with the
hearing protector absent, and the sound pressure level with the hearing protector on, with other conditions
identical

3.41
interface area
area where items of PPE meet or overlap

EXAMPLE The protective coat/helmet/eyewear/respiratory protective device face piece area, the protective
coat/glove area and the protective trouser/footwear area.

6 © 1SO 2011 — All rights reserved
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3.42
interface component
item(s) designed to provide limited protection to interface areas

EXAMPLE Fire hood and protective wristlets.

3.43
interlining
layer between the outermost layer and the innermost lining in a multilayer garment

3.44
liner
acoustically absorptive material contained within the cup, intended to increase the attenuation’of|the earmuffs
at ceftain frequencies

3.45
lining
innermost layer of a component assembly

3.46
main seam
sean] that is necessary to maintain the integrity of the item

3.47
matefrial combination
matefial produced from a series of separate layers, intimately combined prior to the item's manufacturing
staged

EXAMPLE A quilted material.

3.48
means of fixing
mearjs by which the ocular of the visor is.stpported and interfaced with the designated helmet(s)

NOTH This means can be an integral. part of the helmet, fixed permanently or temporarily to it, or wgrn separately,
but atjthe same time as the helmet.

3.49
melt verb
to ligbiefy a material, usually by exposure to heat resulting in a non-reversible change

NOTH For the purposes of this International Standard, melting is observed as the response to heat ag evidenced by
flowing or dripping’

3.50

mes
wove'rn or perforated, metal mesh; moulded, woven or perforated plastic mesh

3.51

mesh face screen

mesh-type eye protector with mesh face protection that can be worn with a support, directly on the head or in
conjunction with a helmet

See Clause 8.
3.52

mesh face screen with additional or alternative ocular(s)
mesh face screen incorporating one or two additional or alternative protective oculars

© 1SO 2011 — All rights reserved 7
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3.53

mesh goggle
eye protector with mesh ocular(s), which tightly encloses the orbital area and sits on the face

NOTE

3.54

Mesh goggles are usually held in position by a headband.

mesh spectacle
eye protector with mesh oculars mounted in a spectacle-type frame with or without side shield

NOTE

Mesh spectacles are usually held in place by temples.

3.55
mesh-type ¢
mesh specta

3.56

ye protector
cles, mesh goggles, mesh face screens or mesh face screens with one or two oculars

mesh-type gye protector resistant to high-speed particles

mesh-type e

NOTE S
particles toget

3.57

mesh visor

part of a mes
frame or hou

3.58
ocular area
part of a mes

3.59

ocular
generic term
permitting vis

EXAMPLE
3.60

ocular addit
ocular used i

3.61

e protector that is able to withstand the impact of high-speed particles

ch a mesh-type eye protector can be used in applications where there exists a‘risk of impact by high-
her with the need for good ventilation.

h face screen covering the eye area and all or parts of‘the face, which can be removed fro
5ing and be replaced

h-type eye protector other than the frame, which permits vision

on

Lens, visor and screen,

onal
h front of or behind the mesh ocular area to provide supplementary protection

ocular alternative

ocular replag

ing’the mesh ocular area to provide specific protection

5peed

m the

for the light-transmitting part of an eye-protector (made of mesh, mineral or organic maferial)

3.62

outer material
outermost material of which the protective clothing is made

3.63

over-the-head earmuff
earmuff designed to be worn with the headband passing over the top of the head

3.64

over-the-head headband earplug
earplug designed to be worn with the headband passing over the top of the head

© 1S0O 2011 — All rights reserved
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3.65
peak
perm

3.66

ISO 16073:2011(E)

anent extension of the shell of a helmet above the eyes

protective coverall
protective garment designed and configured to provide protection to the neck, torso, arms and legs, excluding
the head, hands and feet

3.67

protective garment
single-item-ef-elothing-consisting-efsingle-ormultipletayers
EXAMPLE Protective coat, protective trousers or protective coverall.

3.68

protéective hood

interf]

See 3.34 and Clause 10.

3.69

protéctive trousers

trous

3.70

protective wristlet

interf]

3.7

retenjtion system

asse

adjugtment or improved comfort

3.72
retro

ace component that provides limited protection to the head

brs that provide protection to the lower torso and legs, excluding the feet

hce component that provides limited protection to the'protective garment/glove interface area

mbly responsible for securing the helmet in position on the head, including items W

reflection

hich enable

reflegtion of light in which the reflected rays are preferentially returned in the direction close to the opposite of

the d

3.73

sean)
any method of permanent joining of two or more pieces of textile material

3.74
shell
helm

which may be fixed various accessories

See 3.36.

3.75

sound attenuation
for a given test signal, the mean difference in decibels between the threshold of hearing, with and without the

heari
3.76

suit
uppe

© IS0

ng protector in place, for a panel of test subjects

r and lower garment worn together that completely cover the wearer's torso, arms and legs

2011 — All rights reserved

irection of the incident-rays, with this property being maintained over wide variations of the direction of
the incident rays

bt shell r\nmpnnnrﬁ n-hard material with smooth finich’ which gi\/oc the helmet its gnnnral hape and on
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3.77
turn-up

turned-up finished edge at the end of the trouser leg

3.78

under-the-chin headband earplug
earplug designed to be worn with the headband passing under the chin

3.79

under-the-chin earmuff
earmuff designed to be worn with the headband passing under the chin

3.80
universal h¢

earplug designed to be worn as an over-the-head, a behind-the-head and an under-the-chin earplug

3.81

universal earmuff

earmuff desi

3.82
ventilation h
holes providg

3.83

vertical clearance

vertical dista

3.84

visual centr
point on the

the approprid

3.85
wearing hei
vertical dista

3.86
wildland firg
suppressive

3.87

wristlet
circular, clos|
opening of th

adband earplug

hned to be worn as an over-the-head, a behind-the-head and an under-thé-ghin earmuff

oles
bd in the shell to permit circulation of air inside the helmet

nce between the top of the headform and the inside.ofthe shell

=)

pcular corresponding to the intersection of'the horizontal and vertical planes through the pypil of
te headform

ght
nce from the lower edge of thetheadband to the highest point of the head or headform

fighting
hction involving adire’in vegetative fuels, such as forest, crops, plantations, grass or farmland

e-fitting-paft of the glove or coat, usually made of knitted material, which extends beyond the
e glove-body or coat sleeves

NOTE Th

s tan ha cantainad within o ~uff
} 2o A8 WHHHRa-6UH-

3.88
yoke

area of the fire hood interfacing with the coat

10
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4 Clothing

4.1

411

General information

Basic requirements

Firefighters' protective clothing shall consist of

— acoverall,

— atwo-piece suit provided with an interface area, or

4

— [«

If sey
clear

Sizin
I1ISO 1
by T

sizing.

41.2

Any
encir

41.3

The ¢

41.4
Pock|

shall
it can

41.5

Hard
asse

41.6

clothing assembly.

y labelled to this effect.

j is important to the wearer, as garments should be loose fitting, and manufacturers sh
3688 or national sizing standards for sizing for further information. Additional work is bein

bchnical Committee ISO/TC 94/SC 14 to further define the concept. “loose fitting” (see A
Collar
collar shall be able to remain in the vertical position whentit is set upright. All protective ¢l

Cles the neck shall have a closure system at the level of the line of the collar.

Cuff overlap

overall or suit shall not have turn-ups or cuffsthat can catch debris or burning embers.
Pockets
bts with external openings shall be constructed entirely from the outer material and the extg
not be tucked into the pocket:
Hardware

vare penetrating /the outer material shall not be exposed on the innermost surface of th
mbly.

Sleeves

The ¢nds of sleeves shall be designed to protect the wrist and shall have a closure system that a

eral garments of a clothing assembly are used to achieve a particular performance level, these shall be

ould consult
j undertaken
nnex B) and

othing which

rnal opening

be provided with a closure system or covered with a protective flap. The flap shall be desigped such that

e component

lows the end

of the sleeve to interface with gloves that may be used for wildland firefighting. The sleeve shal
the wrist crease. See 5.1.2 and Figure 1 for the location of the wrist crease.

4.1.7

Retroreflective/fluorescent materials

extend past

The use of retroreflective or retroreflective/fluorescent materials is an option in this International Standard. If
used, the design pattern and minimum area are for local determination. It shall provide visibility of 360°, be
attached to the outermost surface of the protective clothing, and be used to mark the limbs and torso.

© IS0

2011 — All rights reserved
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4.2 Samp

4.21

2011(E)

ling

Samples

Samples shall be taken so as to be representative of the material and the garment construction employed.

4.2.2 Number and size of specimen

The number and the size of the specimens for the different tests shall be in accordance with the respective

International
4.3 Pretrd

4.3.1 Pretr|

Carry out wa
procedure E
specified in t

For fabrics W

For the othe
(see 4.5.1,4

4.3.2 Prec

After having
ISO 139 with
removal fromn

4.4 Exposure surface

In all surface

4.5 Thermal requirements

Standards.

atment

patment before thermal tests
shing in accordance with procedure 2A of ISO 6330 at (60 + 3) °C and drying n-accordancg
(tumble drying) or carry out the dry cleaning in accordance with ISO 3175-1, unless othe
ne care labelling.

ith flame retardant treatment, carry out the flame spread test (see 4:/5) after 50 cleaning cy

- materials, carry out five cleaning and drying cycles before-{esting to the thermal requirer

bnditioning
performed the pretreatment specified in 4.3.1,-precondition the specimens in accordancsg

the following modification: relative humidity (65+ 5) %. Test the specimens within 5 min of
the conditioning atmosphere.

tests, the outer surface shall be tested.

5.2, 4.5.3 and 4.5.4). Materials labelled as dry cleanable only; shall be dry cleaned five times.

b with

rwise

cles.

nents

b

with
their

4.5.1 Flamp spread

4511 General

Each compopent assembly in the garment, excluding hardware, shall be tested separately in accordancg with
4.5.1.2 and, pptienally, 4.5.1.3, following the appropriate cleaning specified in 4.3.

All retroreflective—and-fluorescentmatertats—shalt-be-tested-imcombinationwith—theouter iayw to—ensure that
samples have the dimensions indicated in procedure A of ISO 15025. The flame should impinge on the
retroreflective material.

Testing of retroreflective and fluorescent materials to 4.5.1.3 is optional. Where such materials are tested,
testing shall be in combination with the outer layer to ensure that samples have the dimensions indicated in

procedure B

12

of ISO 15025.
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4.51.2 Face ignition

The flame spread test shall be carried out in accordance with procedure A of ISO 15025 for face ignition after
the pretreatment specified in 4.3, using the surface application procedure and a flame application time of 10 s.

The
a)
b)
c)

d)

following requirements shall be satisfied:
no specimen shall form holes;
no specimen shall produce molten or flaming debris;

the mean value of the afterflame time shall be < 2 s;

any afterglow shall not spread from the carbonized area to the undamaged area afterrthe
flaming.

4.51|3 Edge ignition — Optional

If required, the flame spread test shall also be carried out in accordance with~procedure B of 19
edge|ignition on a hemmed fabric specimen after the pretreatment specified-in-4.3, using the edg
procgdure and a flame application time of 10 s. The following requirements shall be satisfied:

a)
b)

c)

d)

The

no specimen shall produce molten or flaming debris;

the mean value of the afterflame time shall be < 2 s;

any afterglow shall not spread from the carbonized drea to the undamaged area after the
flaming;

the mean char length shall be < 100 mm, whensmeasured as specified in Annex C of ISO 15

hemmed fabric specimen shall be prepared in the same manner as used in the constr

clothing.

Retrqgreflective and fluorescent matérials shall be fixed to the fabric specimen with the bottom edg

4.5.114 Flame behaviour test of the main seams

Main| seam sewing threads as supplied in the constructed state, tested in accordance with pr|

ISO

15025 after the~ptetreatment specified in 4.3, using the surface application procedure

application time of/10\s, shall not open, melt, drip or ignite.

Spegmens shall be oriented with the seam running up the centreline of the test specimen, s
burner flame\impinges directly upon it.

cessation of

50 15025 for
e application

cessation of

D25:2000.

Liction of the

e unstitched.

bcedure A of
and a flame

uch that the

4.5.2] Heat transfer — Radiant exposure

The single layer, the component assembly or the multilayer clothing assembly, excluding any retroreflective or
fluorescent materials, shall be tested. Tests shall be carried out after five cleaning cycles as specified in 4.3.1.
When tested in accordance with method B of ISO 6942, with a heat flux density of 20 kW/m?2, the single layer,
the component assembly or the multilayer clothing assembly shall have the following minimum level:

RHTIl,, > 8

© 1SO 2011 — All rights reserved
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4.5.3 Heat
The garment

HTlyy >
4.5.4 Heat

4.54.1

All yarns, fib
tested in acc

4.54.2

When tested

transfer — Flame exposure
, when tested in accordance with ISO 9151, shall give the following minimum performance:

3,5

resistance

Materials' thermal stability

res and pring threads utilized in the caonstruction of the pm’rpr‘tivp fabrics and gnrmpnfq

hen

prdance with ISO 3146 at a temperature of (260 + 5) °C, shall not melt.

Materials' thermal shrinkage

in accordance with ISO 17493 at a temperature of (180 + 5) °C, no material’shall melt,

ignite or shrink by more than 5 % in length or width.

4543

Hardware an
accordance
functional.

4544

Retroreflecti
cycles, as sp

The retrorefld
drip, ignite of

The retrorefl
with the visi
performance

Where retro
pretreated as

Hardware

vith ISO 17493 at a temperature of (180 + 5) °C and shall notmelt, drip or ignite, and shall rg

Retroreflective/fluorescent materials

e and/or fluorescent materials shall be tested .intaccordance with ISO 17493 after five cle
ecified in 4.3.1.

bctive and/or fluorescent materials, aften exposure to (260 + 5) °C for 5 min + 15 s, shall not
shrink by more than 5 %.

bctive and/or fluorescent materials, after exposure to (180 + 5) °C for 5 min + 15 s, shall cq
bility requirements of 6.2.2,~6:2.3 or 6.2.4 of EN 471:2003, and shall comply with the g
requirements of 5.1 of EN"471:2003.

eflective and/or flugrescent materials are attached to the clothing, these materials sha
in 4.3 and then tested according to 4.5.1, this subclause (4.5.4.4) and 4.9.

drip,

d closure systems, not in contact with the skin and protected.on the outside, shall be tesfed in

main

aning

melt,

mply
olour

Il be

If retroreflective/fluorescent material is used, it should be attached to the outermost surface of the protective

clothing and

should give,all-round visibility by encircling the arms, legs and torso regions of the garments.

4.6 Mechrnical requirements

4.6.1 Tens

ile strength

When tested in accordance with ISO 13934-1, the outer material shall give a breaking load in both machine

and cross dir

4.6.2 Tear

ection > 600 N.

strength

When tested in accordance with method B of 1ISO 4674-1, at a rate of traverse of 5 mm/s, the outer material
shall give a tear strength in both machine and cross direction > 25 N.

14
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4.6.3 Main seam strength

Main seams in the outer garment, when tested in accordance with 1ISO 13935-2, shall give a seam strength
> 300 N.

4.7 Ergonomic and comfort requirements

4.7.1 General

Testing shall be done in accordance with 4.7.2 and 4.7.3 or, alternatively, 4.7 4.

4.7.2] Thermal resistance

When tested in accordance with ISO 11092, the material or material combination-shall giye a thermal
resisfance < 0,055 m2 K/W.

4.7.3| Water vapour resistance

When tested in accordance with ISO 11092, the material or material combination shall give a yater vapour
resisfance < 10 m2 Pa/W.

4.7.4] Total heat loss

When tested in accordance with Part C of ASTM F 1868-02,*the material or material combination shall give a
total heat loss requirement of > 540 W/m?2.

4.8 | Dimensional change after washing and/or dry cleaning
Dimensional changes shall be measured in aceérdance with ISO 5077.

Garments labelled for washing only: five\gleaning cycles shall be carried out in accordance with 1SO 6330,
washling procedure 2A, each with a drying cycle according to procedure E.

Garments labelled as dry cleanable: five dry cleaning cycles shall be carried out in accgrdance with
ISO 3175-1.

Dimelnsional change shallnot exceed 3 % in both the machine and cross direction.

4.9 |Retroreflective/fluorescent performance

Photpmetric ‘requirements of the retroreflective/fluorescent combined performance materjal shall be
deterfmined-in accordance with test method CIE 54.2. The minimum coefficient for new retroreflective/

n

fluorgscent'combined performance material shall be in accordance with EN 471:2003, Table 4 or B.

The reflectivity after testing in accordance with EN 471:2003, Table 7, shall be greater than or equal to the
value in EN 471:2003, 6.2.2, 6.2.3 or 6.2.4, with the observing angle at 12 min and the entrance angle at 5°.

4.10 Optional clothing testing

The complete clothing assembly intended for use to provide protection in accordance with the requirements of
this International Standard shall be tested in accordance with ISO 13506, using a heat flux of 84 kW/m2 and
an exposure time of 4 s.

If this test is carried out, the test results shall be reported according to the requirements of 14.2.

© 1SO 2011 — All rights reserved 15
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5 Gloves
5.1 Design requirements

5.1.1 Component assembly

Gloves shall consist of a component assembly meeting the performance requirements of this International
Standard. This component assembly shall be permitted to be configured as a continuous or joined single layer
or as continuous or joined multiple layers.

5.1.2 Glove bodytength

The glove body length shall extend circumferentially beyond the wrist crease by not less than 25\mm| The
location of the wrist crease shall be determined as shown in Figure 1.

Key

1 dactylion

2 stylion

3  wrist creage

4  proximal ¢dge of navicular

Figure 1~—-Anatomical landmarks at the base of the hand

5.1.3 Wristlet or cuff

Where glovep are provided with a cuff or a wristlet or both, the sample glove body and the cuff and/or wyistlet
shall extend circamferentially at least 50 mm beyond the wrist crease, taking into consideratiof the
requirement gpecified in 5.1.2.

Where gloves are not provided with a cuff or a wristlet, the sample glove shall extend circumferentially at least
50 mm beyond the wrist crease, which is a 25 mm addition to the requirement in 5.1.2.

5.1.4 Glove sizing

5.1.41  Minimum sizing

Gloves shall be provided in a minimum of six unique and distinct sizes. The manufacturer shall indicate the
range in hand circumference and hand length for wearers of each glove size, as determined in 5.1.4.2.

NOTE The intent of this requirement is to allow manufacturers to report information to the user, which assists in their
selection of the appropriate size. Standard sizes are not defined by this International Standard.

16 ©1S0 2011 — All rights reserved
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51.4.2 Hand dimensions

Hand dimensions for selection of proper glove size shall consist of measuring two dimensions, hand
circumference and hand length, as shown in Figure 2.

Hand circumference shall be measured by placing the measuring tape on a table or other flat surface with the
numerals facing downward. The subject shall place the right hand, palm down and fingers together, in the
middle of the tape so that the tape can pass straight across the knuckles (metacarpals). The circumference
shall be measured to the nearest millimetre, 20 mm from the crotch between thumb and middle finger, as
shown in Figure 2.

HandHength-shalt-be-measdred-by-pltacingthe-subjeet's-handpatm-downon-a-piece-of-paperwith the fingers
together and the hand and arm in a straight line. The thumb shall be fully abducted, extendedajvay from the
palm|as far as possible. The paper shall be marked at the tip of the third, or middle, finger. A\pengil mark shall
be placed in the notch at the base of the thumb where the thumb joins the wrist. The straight [line distance
between the two points shall be measured to the nearest millimetre, as shown in Figure 2!

Dimensiong in millimetres

20,

Key
L hand length

Figure 2 — Method of measuring hand dimensions for selection of proper glove sjize

5.1.5| Leather chromium VIl content

The [quantity of chromiumVI in gloves containing leather shall not exceed 3,0 mg/kg, determined in
accordance with the test.method described in ISO 17075.

If the| glove includes different types of leather, whether in contact with the skin or not, each leather type shall
be tgsted separately and comply with the above requirement. At least two samples shall b¢ taken from
different gloves'for each leather type.

5.1.6| CDetermination of pH value

Leather and other materials used in the construction of gloves shall have a pH value greater than 3,5 and less
than 9,5 when tested in accordance with 1ISO 4045 for leather components and ISO 3071 for other material
components. The following provisions also apply.

— The test piece shall be cut out from the palm area of the glove. If other parts of the glove are made of
different materials, each material shall be tested separately.

— If gloves are made of more than one layer, test all layers together.
— IS0 4045 shall be used if the sample contains leather.

— IS0 4045:1998, 8.4, does not apply.

© 1SO 2011 — All rights reserved 17
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5.2 Samp

5.21

ling

Inspection

Inspection for determining compliance with the design requirements specified in 5.1 shall be performed on

whole gloves

5.2.2 Testing

5.2.2.1

Specimens

Testing for g
performed o
protective glq

If suitably siz

samples fronp the glove shall be used as specified in the performance requirement.

The respons
protective glq

5.22.2 Ej

In all surface

5223 In

In all tests i

unless specified in the specific test methods.

5.3 Pretre

5.3.1 Pretr

d

5311 L
When pretre
shall be cyclg
ISO 6330 at
of 7,0. Dryin
in the care la

A laundry ba

etermining material and component compliance with the requirements specified in 5.5 sh
N samples representative of materials and components used in the actual construction g
ve.

ed representative materials and components for the respective test method cannot be obts

ble testing laboratory shall be permitted to also use sample materigls)cut from represen
ves.

(posure surface

tests, the outermost surface shall be exposed.

lerpretation criteria

hvolving measurements, the determination ¢f‘@ompliance shall be based on the mean

atments
patment by laundering or dry:cleaning

undering

btment is specified-as/part of the test procedure or performance requirements, the test mat
bd through five cleaning cycles. Washing shall be carried out in accordance with procedure
(60 + 3) °C using’a front-loading horizontal drum machine with a detergent which achieves
y shall be carried out in accordance with procedure E (tumble drying), unless otherwise spe|
pelling. Avtotal of five cleaning cycles shall be used.

j shall' not be used.

bll be
f the

ined,

tative

alue,

erials
PA of
apH
cified

5.3.1.2

Dry cleaning

Materials that are labelled as dry cleaning only shall be dry cleaned five times in accordance with ISO 3175-1.

A laundry bag shall not be used.

5.3.2 Flexing

After the five cleaning cycles, sample gloves shall be donned by a test subject and shall be flexed by making a
tight fist 10 times during a 30 s period.

18
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5.4 Preconditioning

5.4.1 Dry conditioning
Unless otherwise specified in the specific test methods, all sample gloves and sample specimens shall be
conditioned at a temperature of (20 +2) °C and at a relative humidity of (65 +5) % for at least 24 h in
accordance with ISO 139.

Sample gloves and sample specimens shall be tested within 5 min of removal from conditioning.

NOTE This conditioning is used in some cases after washing pretreatment to ensure that the gloves are totally dry
befor¢ testing.

5.4.2] Wet conditioning
Sample gloves or sample specimens shall be conditioned by completely immersing \the glove|or the glove
specimen in water at a temperature of (20 + 2) °C for 2 min. If gloves are used,,thé glove specimen shall be
first fllled with water prior to immersion.
Sample gloves or sample specimens shall be removed from the water, churig in a vertical posifion for 5 min
with fthe fingers uppermost and then laid horizontal with textile blotting paper both under and over the
specimen, under a pressure of 3,5 kPa for a period of 20 min.

Sample gloves or sample specimens shall be tested within 5 min.of conditioning.
5.5 |Performance requirements

5.5.1| Thermal requirements — General

5.5.1]1 Thermal requirements — Flame resistance

5.5.11.1 Test on component assembly
The glove component assembly,-when tested in accordance with procedure A (face ignition) of ISO 15025,
after |the pretreatment specified~in 5.3 and preconditioning specified in 5.4.1, shall meet fhe following
requifements:

a) no specimen shall-exhibit hole formation in any layer;

b) mo specimen shall produce flaming or molten debris;

c) the meanwalue of afterflame time shall be < 2 s;

d) any-afterglow shall not spread from the carbonized area to the undamaged area after the|cessation of
ftarming:

If the glove assembly incorporates wristlet material, this material shall be tested separately by applying the
flame to the outer surface of the wristlet material.

If the glove assembly incorporates seams, specimens of the component assembly containing seams shall be

tested separately by applying the flame to the seam portion of the component assembly with the seam
oriented vertically.

© 1S0 2011 — All rights reserved 19
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5.5.1.1.2 Test on whole glove

If suitably sized representative materials cannot be obtained, the whole glove shall be used for testing. Use
the test method in accordance with procedure A of ISO 15025 (surface ignition) on the glove mounted in a
vertical position such that Point A of Figure 3 is at the midpoint of the lower edge, applying the flame at the
surface of the glove.

The glove sh
a) No spec
b) No spec
c) The med
d) Any afte

flaming.

If the glove 4
to the outer d

If the glove i

The burner is
and is perpe

The burner is

1/2 1/2

N

A

Figure 3 — Mounting of test glove

all meet the following requirements.
men shall exhibit hole formation in any layer.
men shall produce flaming or molten debris,

n value of after-flame time shall be £ @s.

rglow shall not spread from the carbonized area to the undamaged area after the cessat
ssembly incorporates wristlet material, this material shall be tested separately, applying the
urface of the wristletmaterial.

corporates seams, the seam shall be tested separately by applying the flame to the seam p

placed below the glove such that it is in a plane with the vertical middle line of the middle
hdicularto the surface of the glove.

maunted at an angle of (30 + 3)° to the vertical. The distance between the top of the burne

on of

flame

prtion.

inger

rand

the lower ed

€ OT the giove or the midaile nnger (point A) snall be (ZU x© Z) mim.

Performance shall be determined using the poorest results from all areas of the glove that are tested.

5.5.1.2 Heat transfer — Flame exposure

The glove component assembly, when tested in accordance with ISO 9151 after the pretreatment specified in
5.3 and preconditioning specified in 5.4.1, shall give the following minimum performance:

HTly, >

9

Where different, the palm and backside and/or fingertips of the glove shall be tested. The performance of the
glove shall be determined using the lowest mean results for each part.

20
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5.5.1.3 Heat transfer — Radiant exposure

When tested in accordance with method B of ISO 6942, with a heat flux density of 20 kW/m?2 after the
pretreatment specified in 5.3 and preconditioning specified in 5.4.1, the glove shall have the following
minimum level:

RHTI,, > 8

Where different, the palm and backside and/or fingertips of the glove shall be tested. The performance of the
glove shall be determined using the lowest mean results for each side.

5.5.14 Heat transfer — Conductive exposure
The glove component assembly, when tested in accordance with ISO 12127-1 at a contact temperature of
250 9C after the pretreatment specified in 5.3 and preconditioning specified in 5.4.1,,shall give [the following
minimum performance:

4>6

Whefe different, the palm and backside and/or fingertips of the glove shall be tested. The performance of the
glove shall be determined using the lowest mean results for each side,

5.5.2| Thermal requirements — Heat resistance
5.5.211  Materials' thermal stability

All yarns, fibres and sewing threads utilized in thesconstruction of the protective gloves, when tested in
accofdance with ISO 3146 at a temperature of (260 fg) °C, shall not melt.

5.5.2l2 Materials' thermal shrinkage

When tested in accordance with 1ISO 17493 at a temperature of (180 + 5) °C, no glove shall melt, drip, ignite
or shrink by more than 5 % in lengthvor-width.

5.6 | Mechanical requirements

5.6.1| Abrasion resistance

Spedmens of thedutér material from the palm area of the glove body component assembly, when tested in
accordance with SO 12947-2 with a 300 g/m? finish glass paper (grade 100/F2) at a pressure gf 9 kPa after
the pretreatment specified in 5.4.1, shall give the following minimum performance:

INo-Wear-through after 2 000 cycles.

Where different, the palm and backside and/or fingertips of the glove shall be tested. The performance of the
glove shall be determined using the lowest mean results for each side.

5.6.2 Cut resistance
Specimens of the outer material from the palm and back areas of the glove body component assembly and
from cuffs or wristlets where provided, when tested in accordance with 1ISO 13997 after the pretreatment

specified in 5.4.1, shall give the following minimum performance:

Cutforce > 7N

Where different, the palm, backside and fingers of the glove shall be tested. The performance of the glove
shall be determined using the lowest mean results for each part and each pretreatment.
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5.6.3 Tear

resistance

Specimens of outer material from the palm area of the glove body component assembly, when tested in
accordance with 6.3 of EN 388:2003 after the pretreatment specified in 5.4.1, shall give the following minimum

performance

Tear res

istance > 25 N

Where different, the palm, backside and fingers of the glove shall be tested. The performance of the glove

shall be dete

rmined using the lowest mean of the results for each side.

5.6.4 Puncg

Specimens q
accordance
performance

ture resistance

f outer material from the palm area of the glove body component assembly, when-test
with 1SO 13996 after the pretreatment specified in 5.4, shall give the following min

Punctur¢ resistance > 60 N

Where differs
glove shall b

5.7 Ergor

5.71

Specimen gl
specified in §

5.7.2 Grip

Specimen gl
have a weigh

5.7.3 Donn

Gloves shall
time for both
both dry an
detachment

6 Footw

ent, the palm and backside and/or fingertips of the glove shall be tested. The performance
b determined using the lowest mean of the results for each side.

omic requirements

Dexterity

pves, when tested for dexterity in accordance with 5.2 of EN 420:2003 after the pretrea
A4, if required, shall have a performance level gf 2 or better.

pves, when tested in accordance with® Annex C, after the pretreatment specified in 5.4, shg
t pulling capacity less than 80 %-of the barehand control values.

ing test
be tested in accordance with Annex G, and shall have an average dry hand donning and d

] wet gloves rot“eéxceeding 20 s. The gloves shall allow the test to be completed wi
bf the inner liner-if fitted, or the moisture barrier, and allowing full insertion of all digits.

ear

ed in
mum

bf the

ment

Il not

bffing

dry and wet gloyes.not exceeding 10 s and an average wet hand donning and doffing time for

h no

Footwear sh

a)

I'’comply with the requirements given In either

involving a fire in vegetative fuels, such as forests, crops, plantations, grass or farmland, or

b)

22

NFPA 1977.

EN 15090, suitable for general-purpose rescue, fire suppression, and firefighting suppression action
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7 Helmets
7.1 Function and dimensions

7.1.1 General

Wildland firefighters require helmets to minimize the impact or penetration caused by falling tree branches as
well as to provide protection to the head from flames, burning embers and radiant heat. Helmets shall also be
fitted with securing mechanisms to prevent them from being dislodged during wildland firefighting operations
assessed by visual inspection or other commonly used means of measurement. Recommendations for
gene’nl consideration of construction of helmets are givpn in Annex E

7.1.2| Helmet shell
Therg shall be no sharp edges, roughness or projection on any part of the helmet.

The profile at the front edge of the shell shall not prevent the wearing of spectacles,or goggles.

7.1.3| Vertical clearance

The helmet shall be designed such that the distance between the toprof the helmet and the underside of the
shell cannot be adjusted to less clearance than the manufacturer's-requirements for that specific fielmet.

7.1.4] Horizontal clearance

The helmet shall be designed such that the horizontal clearance cannot be adjusted to less clearance than the
manufacturer's requirements for that specific helmet.

7.1.5 Wearing height

The helmet shall be designed such that.thé wearing height cannot be adjusted to less clearapce than the
manyfacturer’s requirements for that specific helmet.

7.1.6| Mass

If thg mass of a complete” helmet, including harness but without accessories, exceeds 400 ¢, this mass,
determined to the nearest-30 g, shall be shown on a label attached to the helmet.

7.1.7| Retentionsystem

The helmet shall be fitted with a retention system, including a chin strap. The chin strap shall be [adjustable in
length.

A three=point retention system shall have at least three separate points of attachment to the shell. That part of
the chin strap which comes into contact with the jaw shall have a minimum width of 15 mm under a load of
250 N.

7.1.8 Optional ventilation

Helmets may be ventilated. The sum of the cross-sectional areas of such ventilation shall not be more than
4 cm?2 when measured on the surface of the helmet.
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7.2 Performance requirements

7.21 Shoc

k absorption

When tested by the method given in 7.5 at low and high temperatures and in moist conditions, the force
transmitted to the headform shall not exceed 5,0 kN or the deceleration of the 5 kg striker shall not exceed

100 g.

7.2.2 Resistance to penetration

When the he

the headfornj.

7.2.3 Flam

When tested
after a period

7.2.4 Optid

With the con
7.5 and for 1
respectively.

Helmets claiming to meet these requirements shall state this fact op,the label attached to the helmet.

7.2.5 Optid
When tested

This requirern
requirement

7.2.6 Optid

When tested
40 mm, and

Helmets claiming to meet this requirement shall state this fact on the label attached to the helmet.

7.2.7 Optid

Head protec
shell. Head ¢

Imet is tested by the method given in 7.6. the point of the striker shall not contact the surfa

ce of

E resistance

by the method given in 7.7, the material of the shell shall not burn with the ‘emission of
of 5 s has elapsed after removal of the flame.

nal low-temperature tests

ditioning temperature lowered to —20 °C, helmets tested for shoCk absorption in accordancg
esistance to penetration in accordance with 7.6 shall meet the requirements of 7.2.1 and

nal electrical insulation
by the method given in 7.8, the leakage current shall not exceed 1,2 mA.

nent is intended to ensure protection from voltages of up to 440 V. Helmets claimed to meg
shall state this fact on the label attached to the helmet.

nal lateral rigidity

by the method given-in.7.9, the maximum lateral deformation of the helmet shall not e
he residual deformation’shall not exceed 15 mm.

nal highstemperature stability

flame

2 with
y.2.2,

t this

ceed

ive«devices, when tested in accordance with D.4 (test 1), shall show no visible distortion ¢f the

rétective devices under test shall have been previously conditioned at 50 °C.

Any failure of headbands or other internal components during this test (e.g. melting or collapse of the
headband) shall not be the basis for rejection of the head protective device.

NOTE

The purpose of this test is to ensure the suitability of the shell material when it is exposed to radiant heat

sources capable of raising the temperature of the shell of the head protective device to 120 °C. Headbands within the

head protectiv

e device and in contact with the wearer's head are not in contact with or exposed to such sources.

7.2.8 Optional high radiant heat environments

Head protective devices, when tested in accordance with D.5 (test 2), shall meet the following requirements.

a)

24

No part of the head protective device shell shall touch the headform.
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b) No shell distortion in the posterior portion of the headform shall extend more than 20 mm below the
original position of the head protective device.

c) No distortion of the anterior and lateral portions of the head protective device shall extend more than
15 mm below the original position of the device.

d) No ignition of any part of the head protective device assembly shall occur.
e) No melting or dripping is allowed.

Any failure of headbands or other internal components during this test (e.g. melting or collapse of the

h d PAAN laall . 4l a + £ + '+ £ Ll o <l 4 ' <l +
ea DAl TuSrianm Tt DT UTC UaSTS UTTTJCUUIT UT TITT TTICaU PTUTCULITIVE UT VILT,

NOTH The purpose of this test is to ensure the suitability of the shell material when it is exposed fo radiant heat
sources capable of raising the temperature of the shell of the head protective device to 200 °C for'a,short period of time.
Headbands within the head protective device and in contact with the wearer's head are not in,contact with|or exposed to
such sources.

7.3 | Test requirements

7.3.1| Samples

Helmets shall be submitted for testing in the condition in whick\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 that has been subjected to testing shall be offered for sale. The minimum numbef of samples
requifed for one set of tests is the following:

a) one helmet for the shock absorption test at —10€C (or at —20 °C);

b) a@ne helmet for the shock absorption test inumoist conditions;

c) one helmet for the shock absorption-test at 50 °C, then for flammability test;
d) one helmet for the resistance {o\penetration test;

e) one helmet for the electricallinsulation test;

f)  one helmet for the lateral rigidity test;

g) one helmet for'the test for resistance to penetration at low temperature.
7.3.2| Conditiening for testing

7.3.2|1C~ Conditioning cabinet

This shall be sufficiently large to ensure that the helmets can be positioned such that they touch neither one
another nor the sides. It shall be fitted with a fan to provide effective air circulation.

7.3.2.2 Preconditioning

All helmets shall be preconditioned for at least 7 d at a temperature of (20 + 2) °C and a relative humidity of
(65 £ 5) % before applying the following individual conditioning treatments.

7.3.3 Low temperature

The helmet shall be exposed to a temperature of (—10 + 2) °C for not less than 4 h. When especially required
(see 7.2.4), the temperature shall be reduced to (-20 + 2) °C.
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7.3.4 High temperature
The helmet shall be exposed to a temperature of (50 + 2) °C for a period of not less that 4 h.
7.3.5 Moisture

The helmet shall be sprayed externally with water at (20 + 2) °C at the rate of 1 I/min for not less than 4 h.

7.4 Headforms

7.4.1 Construction

Headforms used in the tests shall be either hardwood or metal.

The profile above the reference line shall be as defined in Figure E.1 and Table E.1.
The profile below the reference line may be varied to suit the method of mounting.

A recommenfded method of constructing wooden headforms is given in Annex E.

7.4.2 Selegtion of size

Helmets with adjustable harnesses shall be tested on the appropriate_headform, selected by adjusting the
harness to tHe middle size of the adjustment range.

Helmets withl non-adjustable harnesses shall be tested on the appropriate size of headform.
7.5 Shock absorption test

7.5.1 Pringiple

Shock absofption is measured by the direct ‘measurement of the maximum force transmitted to a figidly
mounted helmeted headform, or by the measurement of the maximum deceleration of the striker.

7.5.2 Appdaratus

7.5.21 Base of the apparatus, monolithic and sufficiently large to offer full resistance to the effect pf the
blow. It shalllhave a mass of-at’least 500 kg and shall be suitably installed to obviate the return compression
wave.

7.5.2.2 Headform, rigidly mounted in a vertical position on the base.
7.5.2.3 Btriker, having a mass of 5 kg and a hemispherical striking face of (50 + 2) mm radius, positjoned

above the hdadform such that its axis coincides with the vertical axis of the headform and such that it may be
dropped in a guided fall with a minimum retardation from the guides.

7524 Non-inertial force transducer, firmly attached to the base, or accelerometer, firmly attached to
the striker, to measure the impact force. They shall be so positioned that the axis is co-axial with the path of
the striker.

7.5.2.5 System of measurement, able to measure, without distortion, forces of up to 40 kN and with a
flat frequency response within £ 5 % between 5 Hz and 1 000 Hz. It should be noted that, where a force
transducer is used in conjunction with the headform, the headform and its mount form part of the measuring
system; where an accelerometer is used in the striker, the striker forms part of the measuring system.
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Test procedure

Each of the requisite sample helmets specified in 7.3.1 shall be conditioned appropriately in accordance
with 7.3.2. Within 1 min of its removal from the conditioning atmosphere, the helmet shall be placed firmly, and
fastened securely, on the appropriate headform (see 7.4) at its greatest possible wearing height and with a
total clearance of approximately 10 mm between the headband and the headform, measured by the insertion
of a 10 mm diameter rod. The striker shall be allowed to fall on the centre of the crown of the helmet shell with
an impact energy of 50 J, attained by the striker falling from a height of (1 000 £ 5) mm. The height of the fall

shall

Arec

be measured from the point of impact on the helmet shell to the underside of the striker.

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

7.6

7.6.1
Test
surfa
and

The s

a) mass: (3,0 £ 0,05) kg;
b) angle of point: 60°;

c) radius of point: 0,5 mm;

d) minimum height of cone: 40 mm;

e) hardness of tip: between 45.and 50 Rockwell.

7.6.2

The helmet shall be conditioned in,the manner that gave the worst result in the shock absorption

1 min
apprq

apprq
diam

The

throu
strikg
fall.

Penetration test

Apparatus

striker, allowed to fall freely on to a helmet securely fastened to a suitablg ‘headform. The contactable

ce of the headform shall be of a metal that readily permits detection should contact by the
hat can be restored after contact, if necessary.

triker has the following characteristics:

Test procedure

of its removal from the ¢ornditioning atmosphere it shall be placed firmly, and fastened seq
priate headform (see™/-4) at its greatest possible wearing height and with a total
ximately 10 mm between the headband and the headform, measured by the insertion
pter rod.

striker occur,

tests. Within
urely, on the
clearance of
of a 10 mm

Striker shall.be allowed to fall on to the top of the helmet, within a circular area of 100 nhm diameter,

gh a distance of (1 000 =+ 5) mm measured from the top of the helmet to the point of thg
r may falkfreely or may be guided, but the speed of impact of a guided striker shall equal

striker. The
that of a free

Note

s taken of whether—or not contact 15 made between the strikerand the headformr. Co

tact may be

verified electrically, but a physical check shall be made on the contact surface. If necessary, the surface shall
be restored prior to a subsequent test.

7.7

7.71

Flammability test

General

The test shall be carried out after preconditioning at 50 °C, on the helmet used for the shock absorption test.
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7.7.2 Apparatus

7.7.2.1

and an appropriate size of jet; the system shall incorporate a pressure control device and a tap.

7.7.2.2

Propane gas, having a minimum purity of 95 %.

7.7.3 Test procedure

The gas pressure shall be adjusted to 3 430 Pa (350 mm H,0), as measured by a suitable manometer.

Bunsen burner, suitable for propane gas, with a 10 mm diameter bore, an adjustable air vent

The flame s
turbulent, an

With the hel
applied to th
period of 10

The shell sha

7.8 Electr

The complef
temperature
a container

solution, up {

A voltage, i

nall be adjusted by means of the air vent, such that the blue cone is clearly defined, alth
] is approximately 15 mm long.

Mmet upside down, and the burner angled at 45° to the vertical, the end of the/flame sh
e outside of the shell, at any suitable point between 50 mm and 100 mm from\the crown,
5. The plane tangential to the test point shall be horizontal.

Il be examined for flaming 5 s after removal of the flame.

ical insulation test

e helmet shall be placed for 24 h before testing in a 3 @/l Solution of sodium chloride
between 10 °C and 30 °C. The helmet shall then be remaoved, wiped and placed upside do
pf appropriate size. The container and the helmet shall.then be filled with the sodium ch
P 30 mm below the plane in which the brim is connected to the shell.

hearly and gradually increasing within 1 min 40v1 200 V at 50 Hz to 60 Hz, shall be af

between an ¢lectrode immersed in the solution inside the_.helmet and the other electrode in the container

maximum vo

tage shall be maintained for 1 min and the(leakage current measured.

7.9 Lateral rigidity test

The helmet
edges radiug

The helmet 1
the brim lies
plates at righ
the plates sh

The force sh
between the

The force sh

shall be tested transversely (ear to ear) between two guided parallel plates having their
ed to 10 mm.

outside, but as close) to the plates as possible. An initial force of 30 N shall be applied {
t angles, such that'the helmet is subjected to a lateral pressure. After 30 s, the distance bet
pll be measured.

all be incfeased by 100 N/min up to 430 N, which shall be held for 30 s, after which the dis
plates_(maximum lateral deformation) shall again be measured.

all-be decreased to 25 N and then immediately increased to 30 N, which shall be held for

ough

all be
for a

at a
wn in
oride

plied
. The

ower

bhall be preconditioned in” accordance with 7.3.2, and then placed between the plates such that

o the
ween

ance

30 s,

after which t

ne distance between the plates (residual deformation) shall again be measured. Measuren

shall be made to the nearest millimetre, and the extent of damage, if any, shall be noted.
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8 Eye protectors

8.1 General

Wildland firefighters' eyes are exposed to irritants, such as smoke particles and off-gassing chemicals, which
cause severe irritation and discomfort to the eyes. Eye protectors should protect the eyes from the ingress of
smoke particles and other irritants. The complete eye protector should also resist fogging. Activities
associated with wildland firefighting, such as chainsaw use, may require alternative forms of eye protection,
such as mesh visors.

8.2  Design-and manufacturing requirements

8.2.1 General construction

Eye protectors shall be free from projections, sharp edges or other defects, which’ are likgly to cause
discgmfort or injury during use.

8.2.2| Materials

No part of the eye protector in contact with the wearer shall be made of materials that are known [fo cause any
skin ifritation.

8.2.3| Headbands

Headbands, if used as the principal means of retention, shall be at least 10 mm wide over any portion which
may gome into contact with the wearer's head. Headbands shall be adjustable or self-adjusting.

8.3 |Basic, particular and optional requirements for non-mesh eye protectors
8.3.1] Basic requirements

8.3.11  General
All ngn-mesh eye protectors shall. meet the basic requirements given in this subclause (8.3.1).

Furthermore, according to-their intended use, non-mesh eye protectors shall, if appropriate, meef one or more
of the particular requirements given in 8.3.2.

Optignal requireménts’related to additional properties of non-mesh eye protectors are given in 8.3.3.
8.3.1{2  Field’of vision

ision shall be defined in conjunction with the appropriate headform [described in

The bize, of the field of
Clause— A

B <

Eye protectors shall exhibit a minimum field of vision defined by the two ellipses in Figure 4, when placed and
centred at a distance of 25 mm from the surface of the eyes of the appropriate headform. The horizontal axis
shall be parallel to, and 0,7 mm below, the height of the line connecting the centres of the two eyes. The
horizontal length of the ellipses shall be 22,0 mm; the vertical width of the ellipses shall be 20,0 mm. The
centre distance of the two ellipses shall be d =c+ 6 mm, where ¢ is the pupillary distance. The pupillary
distance is 64 mm for the medium headform and 54 mm for the small headform, if not specified differently by
the manufacturer.

The test shall be carried out in accordance with Clause 18 of EN 168:2001.
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20,0

Dimensions in millimetres

20,0

Figure 4 — Definition of the field of vision

8.3.1.3  Optical requirements

8.3.1.3.1

$pherical, astigmatic and prismatic refractive powers

The refractije powers of oculars shall be measured by the referencel methods specified in Clauss
EN 167:2001. Clause 3 of EN 167:2001 also refers to an optional method for use in specific circumsta
the details of|this method are given in Annex A of EN 167:2001.

8.3.1.3.2

Mounted oculars and unmounted oculars covering both eyes

The refractive power characteristics of mounted oculars or unmounted oculars covering both eyes sh
measured byl the method specified in 3.2 of EN 167:2001 at the visual centre of the ocular.

The permissiple tolerances for oculars without ¢orrective effect are given in Table 1.

The differenge in prismatic refractive power specified for an eye protector depends not only on the pris
refractive power of each ocular, but alsg on the position of the optical axis of the ocular in relation to the
of vision and, therefore, the shape of_the frame. It is, therefore, necessary to use replacement ocula
which the dffference in prismatic(power remains within the permissible tolerance limits for the fran

question.

Table 1 — Permissible ‘tolerances for refractive powers of mounted oculars without corrective ef
and-unmounted oculars without corrective effect covering both eyes

3 of
nces;

all be

matic
b axis
rs for
he in

fect

Spll1erical Difference in prismatic refractive power
refractive power Astigmatic (cm/m)
(p. +p.) refractive power
i ot 27 -
Optical class — [Dy — D, Horizontal
Vertical
(m™ (m™ Base out Base in
1 +0,06 + 0,06 0,75 0,25 0,25
2 +0,12 +0,12 1,00 0,25 0,25
NOTE D, and D, are the refractive powers in the two principal meridians.
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8.3.1.3.3 Transmittance

8.3.1.3.3.1 Oculars without filtering action

Oculars intended to protect the eyes against mechanical or chemical hazards only, and cover plates, shall
have a luminous transmittance greater than 74,4 % when measured as given in Clause 6 of EN 167:2001

[base

d on CIE source A (2 856 K)].

8.3.1.3.3.2 Oculars with filtering action (filters) and housings for oculars with filtering action

The transmittance of oculars with filtering action shall meet the requirements given in the specific standards

relating to the various types of ocular, i.e. EN 170 or EN 172.

Housjiings of goggles and face shields which claim to provide protection against optical radiation

at les

st the same level of protection against optical radiation as given by a filter of any, Seale nun

usable with the eye protector by the manufacturer or supplier. Testing shall be in aceordance wit
EN 1p7:2001.

8.3.1

NOTH

3.3.3 Variations in transmittance — Oculars without corrective-effect

Oculars without filtering action are exempt from this requirement.

Variations in luminous transmittance shall be measured in accordanceé with Clause 7 of EN 167:2

The felative variations of the luminous transmittance around<the visual centre(s) P1 and P2 sha|
the values of Table 2. The relative difference in luminous fransmittance P3 between left and right
exceed the values of Table 2 or 20 %, whichever is the greater.

8.3.1

Table 2 — Variations in luminous transmittance

shall provide
ber declared
n Clause 6 of

DO1.

| not exceed
eye shall not

Luminous transmittance Permissible relative
Less than Up to vari;tion

% % ¢
100 17,8 +5

17,8 0,44 10

0,44 0,023 15

0,023 0,001 2 +20

0,001 2 0,000 023 +30

3.4 'Diffusion of light

The diffusion of light shall be measured in accordance with one of the reference methods specified in
Clause 4 of EN 167:2001.

The maximum value of the reduced luminance factor shall be

a) 0,75 cd/(m2.Ix) for oculars used in eye protectors against high-speed particles, and

b) 0,50 cd/(m2-Ix) for all other oculars.
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8.3.1.4  Quality of material and surface

Except for a marginal area 5 mm wide, oculars shall be free from any significant defects likely to impair vision
in use, such as bubbles, scratches, inclusions, dull spots, pitting, mould marks, scouring, grains, pocking,
scaling and undulation.

The assessment shall be carried out in accordance with the method specified in Clause 5 of EN 167:2001.
8.3.1.5 Resistance to ageing

8.3.1.5.1 Stability at an elevated temperature

Assembled gye protectors shall show no apparent deformation when tested by the method specified ih D.4
(test 1).

8.3.1.5.2 Resistance to ultraviolet radiation — Oculars only

Oculars shall be subjected to the test for resistance to ultraviolet radiation in accordance with the method
specified in Glause 6 of EN 168:2001. At the end of the test, oculars shall meet the following requirements.

a) The relative change of luminous transmittance shall not be greater than the Vvalues specified in Table|3.

b) The valye of the reduced luminance factor shall not exceed the permissible limits given in 8.3.1.3.4.

Table 3 — Permissible relative change in luminous transmittance following
the ultraviolet radiation.test

Luminous transmittance Permissible relative
Less than Up to cha;/nge

% % °
100 17,8 +5

17,8 0,44 £10

0,44 0,023 £15

0,023 0,001 2 +20

0,001 2 0,000 023 +30

8.3.1.6 Resistance-to/corrosion

After having|undetrgone the test for resistance to corrosion specified in Clause 8 of EN 168:2001, all metal
parts of the eye ‘protector shall display smooth surfaces, free from corrosion, when examined by a trhined
observer.

8.3.1.7 Resistance to ignition
Eye protectors shall be tested in accordance with the method specified in Clause 7 of EN 168:2001 and shall

be considered to be satisfactory if no part of the eye protector ignites or continues to glow after removal of the
steel rod.
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8.3.2 Particular requirements

8.3.2.1  Protection against high-speed particles

Eye protectors intended to provide protection against high-speed particles shall withstand the impact of a
6 mm nominal diameter steel ball of 0,86 g minimum mass, striking the oculars and the lateral protection at
one of the speeds given in Table 4.

Table 4 — Requirements relating to protection against high-speed particles

Impact speed of ball
Tybe of eye protector Low-energy impact, F Medium-energy impact, B High-energy|impact, A
457 mis 120*3 mis 190 * s
Goggles + + Not appljcable
Face shields + + +
The test shall be in accordance with the method specified in Clause 9f EN 168:2001.
It shgll not be possible for the ball to strike the lateral impact pointwithout first striking the lateral grotection.

On so testing, the following defects shall not occur.

a)

b)

c)

d)

Eye protectors/offering protection against high-speed particles shall provide lateral protection.

8.3.2|12 A Protection against droplets and splashes of liquids

two or more pieces, or if more than 5 mg of the ocular material becomes detached from the
from the one struck by the ball, or if the ball passes through the ocular.

(Qcular deformation: an ocular shall be considered to have been deformed if a mark appears|
paper on the opposite side to that struck,by the ball.

Qcular housing or frame failure: an ocular housing or frame shall be considered to ha
geparates into two or more pieces, or if it is no longer capable of holding an ocular in pos
unbroken ocular detaches from'the frame, or if the ball passes through the housing or frame.

Lateral protection failure:)the lateral protection shall be considered to have failed if it fracturg
entire thickness into two or more separate pieces, or if one or more particles becomes detag
gurface remote from ‘the impact point, or if it allows the ball to penetrate completely, or if
tptally detaches from the eye protector, or if its component parts become separated.

Qcular fracture: an ocular shall be considered to have fractured if it cracks through its entire thickness into

surface away

on the white

e failed if it
tion, or if an

s through its
hed from the
it partially or

Eye protectors for use against droplets (goggles) and splashes of liquids (face shields) shall be tested in
accordance with the methods specified in Clause 12 of EN 168:2001. The results shall be considered to be
satisfactory if:

a)

b)

no pink or crimson colouration appears in the ocular regions defined by the two circles when assessing

goggles for protection against droplets; no account shall be taken of any such coloration up
of 6 mm inside the edges of the eye protector;

to a distance

face shields cover the eye-region rectangle of the appropriate headform, as described in 10.2.2.2 of

EN 168:2001 and as assessed in accordance with 10.2 of EN 168:2001.

Additionally, face shields for protection against splashes of liquids shall have a viewing area with a minimum
vertical centreline depth of 150 mm when mounted in the appropriate housing.
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8.3.2.3  Protection against large dust particles

Eye protectors for use against large dust particles shall be tested in accordance with the method specified in
Clause 13 of EN 168:2001. The result shall be considered to be satisfactory if the reflectance after the test is
not less than 80 % of its value before the test.

8.3.2.4  Protection against gases and fine dust particles

Eye protectors for use against gases and fine dust particles shall be tested in accordance with the method
specified in Clause 14 of EN 168:2001. They shall be regarded as satisfactory if no pink or crimson coloration
appears in the area covered by the eye protector. No account shall be taken of any such coloration up to a
distance of 6/mm inside the edges of the eye protector.

8.3.2.5 Lgteral protection

Eye protectgrs claiming to provide lateral protection shall pass the lateral region coverage assesgment
detailed in Clause 19 of EN 168:2001.

8.3.3 Optignal requirements

8.3.3.1 General

Optional reqlirements are specified for additional characteristics of eye“protectors which can be found fto be
beneficial to the user for operational reasons.

8.3.3.2 Resistance to surface damage by fine particles

If oculars arg described as resistant to surface damage by fine particles, they shall have a reduced luminance
factor of not nore than 5 cd/(m2-Ix) following the test specified in Clause 15 of EN 168:2001.

NOTE This procedure does not assess resistance to'abrasion.

8.3.3.3 Resistance to fogging of oculars

If oculars arg described as resistant to-fegging, they shall remain free from fogging for a minimum of 8 s when
tested in accprdance with Clause 16 of-EN 168:2001.

NOTE THhis test applies to the.'surface properties of the ocular material only and might not provide a reliable mgasure
of eye protegtor performancen_real use. Methods that assess the performance of complete devices are junder
development and might be incorporated in a future revision of this International Standard.

8.3.3.4 Oculars with’'enhanced reflectance in the infrared

Oculars that [are elaimed to have enhanced reflectance in the infrared shall have a mean spectral reflecfance
greater than| 60°% within the wavelength range 780 nm to 2 000 nm when measured in accordancd with
Clause 8 of EN 167:2001.

8.3.3.5 Protection against high-speed particles at extremes of temperature

Eye protectors intended to provide protection against high-speed particles at extremes of temperature shall
withstand the impact of a 6 mm nominal diameter steel ball of 0,86 g minimum mass, striking the oculars and
the lateral protection at one of the speeds given in Table 4. The impacts are carried out within one minute
after the eye protectors have been conditioned at extremes of temperature (55 £ 2) °C and (-5 £ 2) °C using
the method specified in Clause 9 of EN 168:2001.

It shall not be possible for the ball to strike the lateral impact point without first striking the lateral protection.
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On so testing, the following defects shall not occur.

a)

b)

d)

Eye protectors offering protection against high-speed particles at extremes of temperature shall p
proteftion.

8.4.1| Basic requirements
8.4.11  Materials

8.4.1(1.1 Resistance to corrosion
No m

sign
corrogion specified in Clause 8 of EN 168:2001.

8.4.111.2 Resistance to ignition

When tested in accordance witho Clause 7 of EN 168:2001, no part of a mesh-type eye protect
or coptinue to glow after removal of the heated rod.

8.4.11.3 Cleaningand disinfection

All parts of a mesh=type eye protector shall withstand cleaning and disinfection in accordance wi
and proceduresfecommended by the manufacturer.

8.4.111(4, * SKkin irritation

Ocular fracture: an ocular shall be considered to have fractured if it cracks through its entire thickness into
two or more pieces, or if more than 5 mg of the ocular material becomes detached from the surface away

from the one struck by the ball, or if the ball passes through the ocular.

Ocular deformation: an ocular shall be considered to have been deformed if a mark appears
paper on the opposite side to that struck by the ball.

on the white

Ocular housing or frame failure: an ocular housing or frame shall be considered to have failed if it
separates into two or more pieces, or if it is no longer capable of holding an ocular in position, or if an

HHS

yrbroken-oewtar-detachesfrom-the-frameori-the-ball-passes-through-the-housing-orframe:
Lateral protection failure: the lateral protection shall be considered to have failed if it fracturg
ntire thickness into two or more separate pieces, or if one or more particles becomes.detag

|
g
gurface remote from the impact point, or if it allows the ball to penetrate completely, or if
tptally detaches from the eye protector, or if its component parts become separated.

Mesh eye and face protectors

of corrosion when examined by a traihed observer after having undergone the test for

etal parts of a mesh-type eye protector, including the mesh if made from metal, shall show

s through its
hed from the
it partially or

rovide lateral

a significant
resistance to

r shall ignite

h the agents

Materials that 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.

8.4.1.2 Number of apertures in a mesh

The minimum number of apertures in the mesh shall be 15/cm?2.

©1S0O 2011 — All rights reserved

35


https://standardsiso.com/api/?name=7b1e06b54cd25f1aa1ed114028f09295

ISO 16073:2011(E)

8.4.2 Design and manufacture

8.4.2.1

8.4.2.11

Construction

General

Mesh eye protectors shall be free from projections, sharp edges or other defects which are likely to cause
discomfort or injury to the wearer during use.

8.4.21.2

Headbands and harnesses

Headbands
10 mm wide
8.4.21.3 /

Adjustable p
intended to,

8.4.2.1.4
A mesh face
160 mm (ho
screen.
8422 M
The ocular a

shall be such
can be descr

8.4.3 Perfq

8.431 LU

The luminod
accordance

8.43.2 V@

Variations in

br head harnesses where provided and used as the principal means of support shall be 'at
where in direct contact with the head.

\djustability and/or replacement of components

arts or components incorporated in mesh eye protectors shall be easily adjustable and,
Ehall be easily replaceable without the use of special tools.

Basic dimensions of a mesh face screen

screen with or without ocular(s) shall be such that a rectangle with minimum dimensio
izontal length) x 130 mm (vertical length) can be describéd in full on the surface of the
nimum dimension of ocular area(s)
rea of a mesh face screen, a mesh goggle, mesh spectacle or a mesh face screen with ocu

that a rectangle with minimum dimensions 0f:32 mm (horizontal length) x 25 mm (vertical d
ibed in full for each eye (pupillary distance:nominally 64 mm).

rmance

minous transmittance of the-mesh ocular area

s transmission of the-mesh ocular area shall be greater than 20,0 % when measur
vith Clause 6 of EN #67:2001.

riations in luminous transmittance

luminoustransmittance shall be in accordance with 8.3.1.3.3.3.

least

vhere

ns of
face

lar(s)
epth)

bd in

8.4.3.3 ATditionaI or alternative oculars

Additional or

8.434

alternative oculars fitted to a mesh-type eye protector shall comply with 8.3.1.

Robustness of construction — Increased robustness

The complete mesh-type eye protector shall be submitted to the impact of a steel ball striking the ocular area
and the lateral protection at a specified speed. Test in accordance with 3.2 of EN 168:2001.

The following defects shall not occur during testing.

a)

Mesh fracture in the ocular area: the mesh shall be considered to have fractured if the steel ball passes

through the mesh or if, at any point in the ocular area, a gap or tear is produced which allows a
(300 + 3) mm long and (3,0 + 0,1) mm diameter steel rod, with end faces that are flat and perpendicular to

its longit

36

udinal axis, to pass through under its own weight in any orientation.
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b) Ocular area deformation: the mesh ocular area shall be considered to have been deformed if a mark
appears on the white paper on the opposite side to that struck by the steel ball.

c) Failure of ocular housing, mesh face screen or frame: an ocular housing or mesh face screen or frame
shall be considered to have failed if it separates into two or more pieces, or if it is no longer capable of
holding an ocular in position, or if an unbroken ocular detaches from the frame, or if the ball breaks
through the housing, mesh face screen or frame.

A mesh face screen tested with an additional or alternative ocular shall be fitted with an ocular meeting the
increased robustness requirements. If the use of any cover and/or backing lens is recommended by the
manufacturer, the test shall be performed with a mesh face screen conforming to this recommendation.

8.4.4

8.4.4
This
8.4.4
The

visibl
cond

8.4.4
The

visibl
cond

8.5

8.5.1

8.5.1

The i
and t

Tablg

8.5.1

The i

rfequirement is only applicable to mesh eye protectors which comply with 8.3.2;1:

Requirements for eye protectors with special characteristics

1 Mesh-type eye protectors protecting against high-speed particles

2  Prolonged high-temperature stability

complete eye protective device, when tested in accordance with D@ (test 1), shall show noj

breakage or

b distortion of the body. The complete eye protective devicetunder test shall have begn previously

tioned at 50 °C.

3  Extreme high-radiant heat environments

complete eye protective device, when tested in accordance with D.5 (test 2), shall show noj

breakage or

b distortion of the body. The complete eye pratective device under test shall have begn previously

tioned at 50 °C.
Allocation of requirements, test'schedules and application
Requirements, test methods.and schedules

1 Non-mesh eye protectors

ndividual requiremepts_and test methods to the different types of non-mesh eye protector pre allocated

he required numbenrof'test specimens defined.

5 specifies those requirements and tests which apply to frames and complete eye protectorn

2 Mesh' eye protectors

hdividual requirements and test methods for the different types of mesh eye protector are
the re—qtnfed—m:-mbefef—tee(—s-peemeﬁe—defmed%' i red-

Table 6 specifies those requirements and tests which apply to mesh-type eye protectors.

8.5.2

Application of eye protector types

The application of eye protector types to the various fields of use is shown in Table 7.
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Table 5 — Type examination test schedule for complete eye protectors

Test in accordance with Quantity of
Requirement sample
EN (sub)clause

Marking Visual inspection All
Information Visual inspection All
Construction and materials Visual inspection All
Head bands By measuring 3
Quality of material and surfaceP 167:2001 5 3
Field of vision 168:2001 18 3
Refractive praperties 167:2001 3 3
Thermal stabflity® 168:2001 5 3
Transmittancg of oculars 167:2001 6 3
Transmittancg of frames 167:2001 6 3
Variations in fransmittance® 167:2001 7 3
Diffusion of light? 167:2001 4 3
Ocular reflectance® 167:2001 8 3
Lateral proteqtion 168:2001 19 3
UV stability® 168:2001 6 3
Minimum rob{istnessP 168:2001 4 8
1 +55 168:2001 3.2 2
1 -5 168:2001 3.2 2
2 +55 168:2001 3.2 2
Increased rohustness? 2 -5 168:2001 3.2 2
Impact point/test temperature (°C) 3 +55 168:2001 3.2 1
3 -5 168:2001 3.2 1
4 +55 168:2001 3.2 1
4 -5 168:2001 3.2 1
Corrosion 168:2001 8 3
Ignition 168:2001 7 3
1 168:2001 9 4
High-speed pprticles 2 168:2001 9 4
Impact point 3 168:2001 9 2
4 168:2001 9 2
1 +55 168:2001 9 2
1 -5 168:2001 9 2
2 +55 168:2001 9 2

High- icl xtrem
of?er:gbf;‘:upr:” cles at extremgy 2 5 168:2001 9 2
Impact point/test temperature (°C) 3 95 168:2001 9 L
3 -5 168:2001 9 1
4 +55 168:2001 9 1
4 -5 168:2001 9 1
Molten metalg and hot solids 168:2001 10, 11 3
Droplets and splashes 168:2007 12 3
Surface damage by fine particles? 168:2001 15 4
Large dust 168:2001 13 3
Gas and fine dust particles 168:2001 15 4
Fogging® 168:2001 16 4

It is recommended that testing be performed in the order shown in Figure 5.

The type test evaluation shall allow no defectives and no account shall be taken of measurement uncertainties.

@ Frames fitted with oculars meeting only the minimum robustness requirements shall only be tested for lateral impact.

P If the oculars have been tested for the requirements (see Table 6), these tests on the oculars need not be repeated.

€ Ensure that each test is performed on two samples for one eye position and on one sample for the other, e.g. one left, two right.
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45 to 56

High-speed particles at extremes

of temperature

4 1o 44

Surface damage

37 to 40

Fogging

ISO 16073:2011(E)

34 to 36

Droplets and splash
Gas and fine dust
Large dust

311033

Molten metals and hot solids

Information

All

Marking

19to 30

High-speed particles

NOTH If the properties being determined at samples 4 to 6 and samples 37 to 44 were already me
oculars, measurements need not be repeated.

a

m

(e.g. 1 left)2'right).

07 to 18

Increased robustness

10to 12

Initiation

07 to 14

Minimum robustness

07 to 09

Corrosion

04 to 06

Transmittance

Variations in transmittance
Diffusion of light

Ocular reflectance
Short-circuit electric arc

04 to 06°

UV stability

01 to 03

Headbands
Material and surface quality
Field of view

Spherical power and astigmatism

Prismatic difference
Lateral protection

01 to 032

Thermal
stability

hsuretthat each test is performed in 2 samples for 1 eye position and on 1 sample for the othe

asured on the

r eye position

Figure 5 — Flowchart — Testing of complete eye protectors
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Table 6 — Allocation of test requirements and type examination test schedule
for mesh-type eye protectors

Test specimen no. Allocation of test
. Mesh eye
T‘:’St Recétlurement Mesh protectors
order (Clause) 1|/2|3|4|5|6|7|8]|9]10]| 11| goggles and |against high-
face screens speed
particles
1 Marking X Yes Yes
2 Information X Yes Yes
3 nge ning and X Yes Yes
disinfection
4 Nunpber of apertures X Yes Yes|
5 Desjgn and manufacture | X Yes Yes|
6 Luninous transmittance X Yes Yes|
7 Varlathns in luminous X Yes Yes
tranpmittance
8 Increased robustness X X | X | X Yes Yes
9 High-speed particles X | X[ X X No Yes
10 Corfosion X Yes Yes
11 Ignifion X Yes Yes
X Testing shall be carried out on indicated specimen

Empty field |No testing specified

If testing requiires the oculars to be mounted, appropriate frames shall be used.
For testing, frames supplied without oculars fitted shall,\where necessary, be fitted with appropriate oculars.
The sequencg of tests 1 to 5 is not important and ¢an be changed by the testing laboratory.

A specimen gn which the high-speed particletest is being conducted need not be subjected to the increased robusiness
test.

Type test evajuation shall allow no defectives, and no account shall be taken of measurement uncertainty.
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Table 7 — Application of eye protector types for the various fields of application

Type of eye protector

Field of use Symbol Non-mesh
Mesh
Goggles Face shield
Basic use None + + +
Increased robustness S + + +
Optical radiation a + + (0]
Low-energy impact 4 4 4 +
High{speed particles? Medium-energy impact + + + +
High-energy impact (0] (0] +
Liquid droplets 3 + (0] (0]
Liquid splashes 3 + + (0]
Larg¢ particles 4 + (0] (0]
Gas and fine dust particles 5 + (0] (0]
Moltgn metals and hot solids 9¢ + + (0]
High{speed particles at extremes of temperatured T + + +

+  JAllowable application

O Prohibited application

a

b
assigned to the complete eye protector.
[
with gne of the symbols F, B or A.
d

classification at extremes of temperatare:

The symbol for optical radiation consists of the scale number for'the various types of filter and is marked on the gcular. If optical
radiatjon is the only field of use for which protection is required, the“frame need only comply with the requirements for ba
and face shield housings, if applicable, shall be marked with the maximum compatible filter scale number.

f the symbols F, B and A (see Table 4) are not common to both the ocular and the frame, it is the lower level

FFor an eye protector to comply with field of use symbol 9, both the frame and the ocular shall be marked with this gymbol together

Symbol T is used in conjunction switheither F, B or A to indicate that the eye protector conforms to the high-speed particle

pic use. Goggle

which shall be

9 Hearing protectors

9.1 | General

Hearing-protectors may be required to protect wildland firefighters from mechanically gen

erated noise

d a £ 4 9 ot Akl A ) 4+ =S 1A
prO COU TTUNTT TYUTUTTITTIU SULIT do Lliditioavwo, PUlTiyo dilu VIUWTTOS. A TION dooToolTITTIU STTUUTU DT

determine the need, if any, for the provision of hearing protectors.

These should not be used during firefighting.
9.2 Earmuff requirements

9.2.1 Sizing

Earmuffs shall be classified into three size ranges:

carried out to

a) Small-sized range: earmuffs shall be so classified if their adjustability complies with 9.3.2.2 a) and

9.3.2.2 b), as appropriate.
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b) Medium-sized range: earmuffs shall be so classified if their adjustability complies with 9.3.2.3 a) and
9.3.2.3 b), as appropriate.

c) Large-sized range: earmuffs shall be so classified if their adjustability complies with 9.3.2.4 a) and
9.3.2.4 b), as appropriate.

NOTE Any model of earmuff might fall into more than one size range.
9.2.2 Materials and construction

9.2.2.1 Materials

9.2.2.1.1 hose parts of the earmuffs that may come into contact with the skin shall be non-staining| soft,
pliable and npt known to be likely to cause skin irritation, allergic reaction or any other adverse effect-on health.

9.2.21.2 Il materials shall be visibly unimpaired after cleaning and disinfection by the methods spegified
by the manufacturer.

9.2.2.2 Construction
9.2.2.21 All parts of the earmuffs shall be rounded, smooth-finished and be free from sharp edges.

9.2.2.2.2 Farmuffs whose cushions and/or liners are intended by the(Jnanufacturer to be replaced Hy the
wearer shall hot require the use of tools for this purpose.

9.2.2.2.3 All universal earmuffs that have a mass in excess of 150 g shall be provided with a headstrap.

9.22.24 Farmuffs that are suitable for wearing only in thetbehind-the-head or under-the-chin modes, and
that have a mass in excess of 150 g, shall be provided with*a’headstrap.

9.3 Performance

9.3.1 Gengdral
The requirements of 9.3.2 to 9.3.12 shall be satisfied.
Earmuffs shall be conditioned and.tested in accordance with 4.1.1, 4.1.2 and 4.1.3 of EN 13819-1:2002.

9.3.2 Sizinpg and adjustability

9.3.21 General

Sizing and gadjustability shall be tested in accordance with 4.2 of EN 13819-1:2002 and the follpwing
requirementq satisfied, as appropriate.

In the case of earmuffs incorporating a means of adjusting the headband force, these requirements shall be
satisfied at both the maximum and the minimum force setting.

9.3.2.2 “Small-sized range” earmuffs

a) Over-the-head earmuffs: for each of the combinations of test dimensions shown by the letter S in
EN 13819-1:2002, Table 1, the range of adjustment of the cups/headband and of the width between the
cushions shall enable the earmuffs to be fitted to the fixture.

b) Behind-the-head and under-the-chin earmuffs: for each of the combinations of test dimensions shown by

the letter S in EN 13819-1:2002, Table 2, the range of adjustment of the cups/headband and of the width
between the cushions shall enable the earmuffs to be fitted to the fixture.

42 © 1SO 2011 — Al rights reserved


https://standardsiso.com/api/?name=7b1e06b54cd25f1aa1ed114028f09295

ISO 16073:2011(E)

9.3.2.3 “Medium-sized range” earmuffs

a) Over-the-head earmuffs: for each of the combinations of test dimensions shown by the letter M in
EN 13819-1:2002, Table 1, the range of adjustment of the cups/headband and of the width between the
cushions shall enable the earmuffs to be fitted to the fixture.

b) Behind-the-head and under-the-chin earmuffs: for each of the combinations of test dimensions shown by

the letter M in EN 13819-1:2002, Table 2, the range of adjustment of the cups/headband and of the width
between the cushions shall enable the earmuffs to be fitted to the fixture.

9.3.24 “Large-sized range” earmuffs

a) Over-the-head earmuffs: for each of the combinations of test dimensions shown by the letter L in
EN 13819-1:2002, Table 1, the range of adjustment of the cups/headband and of the 'width|between the
gushions shall enable the earmuffs to be fitted to the fixture.

b) E\ehind-the-head and under-the-chin earmuffs: for each of the combinations of-test dimensigns shown by
e letter L in EN 13819-1:2002, Table 2, the range of adjustment of the cupstheadband and of the width
between the cushions shall enable the earmuffs to be fitted to the fixture.

9.3.3| Cup rotation

When tested in accordance with 4.3 of EN 13819-1:2002, the contact between the cushions and|the plates of
the fixture shall be continuous insofar as it provides an unbroken barrier between the inside| and outside
perimeter of the cushions.

9.3.4/| Headband force

WheLtested in accordance with 4.4 of EN 13819-182002, the headband force of each specimer] shall not be
greater than 14 N. In the case of earmuffs incarporating means of adjusting this force, it shall be possible to
adjugt the force to 14 N or less.

9.3.5| Cushion pressure

When tested in accordance with4:5of EN 13819-1:2002, the cushion pressure of each specimen shall be not
greater than 4 500 Pa. For earmuffs incorporating means of adjusting the headband force, this| requirement
shall japply to the maximum/force setting or 14 N, whichever is the lower.

9.3.6] Resistance to.damage if dropped

The armuffs (except for replaceable cushions) shall not crack when tested in accordanceg with 4.6 of
EN 1B819-1:2002. Neither shall any part of the earmuffs become detached, such that correct|re-assembly
requifes the use of either a tool or a replacement part.

9.3.7 Resistance to damage if dropped at low temperature

When tested in accordance with 4.7 of EN 13819-1:2002, the earmuffs (except for replaceable cushions) shall
not crack. Neither shall any part of the earmuffs become detached, such that correct re-assembly requires the
use of either a tool or a replacement part.

9.3.8 Change in headband force, including optional water immersion — Headband under stress

The headband force of each specimen shall not change by more than + 15 % from that reported in 9.3.4 after
the earmuffs have been subjected to the appropriate conditioning and tests specified in 4.1.3.7 a) to 4.1.3.7 j)
of EN 13819-1:2002. If the headband force is reported in 9.3.4, at more than one size adjustment, the + 15 %
limit shall apply only to the size adjustment that gave the highest initial force. Additionally, and in all cases, the
final headband force of each specimen shall not exceed 14 N.
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9.3.9

Insertion loss

The standard deviations reported in accordance with 4.1 of EN 13819-2:2002 shall be no greater than 4,0 dB
in four or more adjacent one-third octave bands, and no greater than 7,0 dB in any individual one-third octave

band.

9.3.10 Resistance to leakage

In the case of fluid-filled cushions, they shall not leak when the earmuffs are tested in accordance with 4.12 of
EN 13819-1:2002.

9.3.11 Ignitability

When testeq
application o

9.3.12 Minin

When tested
than the valu

in accordance with 4.13 of EN 13819-1:2002, no part of the earmuffs shallCignite
f the heated rod nor continue to glow after removal of the heated rod.

hum attenuation

in accordance with 4.2 of EN 13819-2:2002, the values (Mf — sf) of theCearmuffs shall be no
es given in Table 8.

Table 8 — Minimum attenuation requirement of earmuffs and earplugs

upon

t less

Frequency [Hz 125 250 500 1000 2000 4 000 8 000
(Mf — sf) dB 5 8 10 12 12 12 12
NOTE Mf gre the mean attenuation data and sf the standard deviations as measured in accordance with EN 13819-2.

9.4 Earply

9.41 Sizin
9.4.1.1

The nominal
accordance

Custom-mou

9.4.1.2

Adjustability
satisfied, as

Adral earplugs

Headband.earplugs

Ig requirements

p and adjustability

vith 5.2 of EN 13819<1:2002 and reported.

Ided and semizaural earplugs shall not be subjected to this test.

shalk be tested in accordance with 5.3 of EN 13819-1:2002 and the following requiren

diameter or, if appropriate, the range of nominal diameters of the earplugs shall be tesfed in

nents

Bppropriate

In the case of earplugs incorporating a means of adjusting the headband force, these requirements shall be

satisfied at bo

a)

th the maximum and the minimum force setting.

Over-the-head headband earplugs: for each of the combinations of test dimensions shown in Table 6 of

EN 13819-1:2002, the range of fitting of the headband shall enable the earplugs to be fitted to the fixture.

b)

Behind-the-head and under-the-chin earplugs: for each of the combinations of test dimensions shown in

Table 7 of EN 13819-1:2002, the range of fitting of the headband shall enable the earplugs to be fitted to
the fixture.
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9.4.2 Materials and construction

9.4.2.1 Materials

Those materials used in parts of earplugs coming into contact with the wearer's skin shall comply with the
following requirements.

a) The materials shall not be known to be likely to cause skin irritation, skin disorders, allergic reactions nor
any other adverse effects to health within the lifetime of the use of the earplugs.

b) If subject to contact with sweat, ear wax or other materials likely to be found in the ear canal, the
fhaterials shall not be known to undergo changes within the lifefime of the use of the ealplugs, which
would result in significant alteration to those properties of the earplugs that are required.to [be assessed
when the earplugs are examined for compliance with 9.2 and 9.3.

9.4.2|12 Construction

9.4.2121  All parts of earplugs shall be designed and manufactured such that they are not ligble to cause
physical damage to the wearer if fitted and used according to the manufacturer's’instructions.

9.4.212.2 Any part of the earplugs that is likely to protrude outside the)éar canal when fitted in accordance
with the manufacturer's instructions shall be of such a construction,that mechanical contact with|the earplugs
is unlikely to cause any injury to the ear.
9.4.2|12.3 If inserted in accordance with the manufacturer's:instructions, earplugs shall be cappble of being
readily and completely removed from the ear canal by the wser, without the use of tools or instruments, when
tested using a test panel of 16 subjects.

9.4.212.4 If earplugs are marked re-usable, re-closable packaging suitable for ensuring hygjenic storage
betwgen use shall be supplied with each pair of earplugs.

NOTH Information concerning compliance(with this subclause and 9.2.2 may be derived from obseryations arising
during the course of, or following, tests performed in order to determine compliance with 9.3.6.

9.4.3| Performance
9.4.3{1 General

The requirements specified in 9.4.3.2 to 9.4.3.6 shall be satisfied.

Earplugs shall be_conditioned and tested in accordance with 5.1.1, 5.1.2 and 5.1.3 of EN 13819-1[2002.

9.43|2 Resistance to damage if dropped

The qaarplugs shall not crack when tested in accordance with 5.4 of EN 13819-1:2002; neither shqzll any part of
the earplugs become detached, such that correct re-assembly requires the use of either a tool or a
replacement part.

9.4.3.3 Resistance to damage if dropped at low temperature — Optional
The earplugs shall not crack when tested in accordance with 5.5 of EN 13819-1:2002; neither shall any part of

the earplugs become detached, such that correct re-assembly requires the use of either a tool or a
replacement part.
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9.4.3.4

Cleaning and disinfection

If earplugs are marked re-usable, after the earplugs have been cleaned and disinfected once in accordance
with the manufacturer's instructions, there shall be

a)

the earplugs are examined for compliance with 9.2 and 9.3, and

b)
stated in

accordance with 4.2 of EN 13819-2:2002.

no significant alteration to those initial properties of the earplugs that are required to be assessed when

no changes that would be expected to cause any significant alteration to the attenuation characteristics

9.435 g

When tested
of the heated

9.4.3.6

When tested
than the valu

10 Fire hg
10.1 Genel

10.1.1 Yoke|

The fire hod
maintained.

10.1.2 Sizin

The fire hoodl shall be manufactured in yarious sizes or shall vary in size, such that, when worn, the hd

close fitting t

10.1.3 Flexi

The fire hood shall have flexibility to take up the shape of the wearer's head without discomfort and sh3

restrict head

10.1.4 Comf{

Minimum attenuation

hitability

in accordance with 5.6 of EN 13819-1:2002, no part of the earplugs shall ignite upon‘appliq
rod nor continue to glow after the removal of the heated rod.

in accordance with 4.2 of EN 13819-2:2002, the values (Mf — sf) of the“earplugs shall be ng
es given in Table 8.

pod
al requirements

interface area

ation

t less

d shall have a yoke creating an interface, area with the PPE, the integrity of which shall be

¢

b the head and neck witheut-everstretching the material.

pility

movement.

ort area

The fire hood shall be continuous except for the facial opening and, optionally, the top of the head; this]

od is

Il not

area

(top of the head) shall not exceed 100 cm?.

Due note shall be taken regarding the fit and compatibility between the helmet and the fire hood.

10.2 Pretreatment

10.2.1 Washing

Where specified, test samples shall be subjected to five cleaning cycles in a front-loading horizontal drum
machine, using 1 g/l IEC detergent in soft water, in accordance with the procedures of ISO 6330.
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Washing shall be carried out in accordance with procedure 2A at (60 + 3) °C and drying in accordance with
procedure E (tumble drying), unless otherwise specified in the care labelling.

Alau

10.2.

ndry bag shall not be used.

2 Dry cleaning

Materials that are labelled as dry cleanable only shall be dry cleaned five times in accordance with ISO 3175-1.

A lau

10.2.

Unlegs otherwise specified in the specific test methods, all specimens shall be conditionedfor &
by exposure to a temperature of (20 + 2) °C and a relative humidity of (65 + 5) % prior to tesfing.

24 h

10.3

The performance requirements shall be met after preconditioning in accordance with 10.2.

10.3.

10.3.

Flamg resistance shall be tested in accordance with procedure A of ISO 15025 and shall satisfy
requifements:

a) no specimen shall exhibit hole formation;
b) Mo specimen shall produce molten or flaming debris;

c) the mean value of afterflame time shall be < 2 s;

d) any afterglow shall not spread.from the carbonized area to the undamaged area after the
flaming.

10.3.

ndry bag shall not be used.

B Preconditioning

Performance requirements

1 Flame resistance — Surface ignition

1.1 General

1.2 Materials' thermal stability

minimum of

the following

cessation of

All yarns, fibres and\sewing threads utilized in the construction of the protective fabrics and firehood, when

tested in accordance with ISO 3146 at a temperature of (260 + 5) °C, shall not melt.

10.3.

Whe
drip,

1.3  Materials' thermal shrinkage

ignite or shrink by more than 5 % in length or width.

10.3.2 Heat transfer — Flame exposure

al shall melt,

When tested in accordance with ISO 9151, the hood shall achieve the performance given in Table 9.

Table 9 — Heat transfer — Flame exposure

Heat transfer index Result

HT|24 > 3,5

©1S0O 2011 — All rights reserved
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10.3.3 Heat transfer — Radiant exposure

When tested in accordance with method B of ISO 6942 at a heat flux density of 20 kW/m2, the hood shall
achieve the result given in Table 10.

Table 10 — Heat transfer — Radiant exposure

Heat transfer Result

RHT|24 >8

10.3.4 Resitjlual burst strength of material following radiant heat exposure

Two specim
material by
ISO 13938-2

10.3.5 Seam burst strength

One specim
> 200 kPa W

of (30 + 10) 4.

10.3.6 Dimensional change

The material
ISO 5077.

11 Respir

bns taken from the fire hood shall have a burst strength > 300 kPa, after pretreatment ¢
method A of 1ISO 6942 at a heat flux density of 10 kW/m2, when tested in~accordance
using a test area of 7,3 cm? and a test time to burst of (30 + 10) s.

en of each seam type used in the construction of the fire hood-shall have a burst str
hen tested in accordance with ISO 13938-2 using a test areaof 7,3 cm? and a test time to

atory protection

f the
with

ength
burst

or component assembly shall have a dimensionalchange < 5 % when tested in accordance with

For performdnce requirements for respiratory protective devices (RPD) for wildland firefighting, see EN 136,
EN 137, EN 140, EN 143, EN 149, EN 405;.EN 1827, EN 12941, EN 12942, EN 14387 or NFPA 1981.

If escape deyices are also included, see’/ISO 1061, ISO 14529 (all parts), EN 13794, EN 402, EN 403, EIN 404
and EN 1144.

NOTE Technical Committee ISO/TC 94/SC 15 is developing an International Standard for RPD for
wildland firefighting.

12 Compatibility

12.1 General

Evaluations shall be made using two test subjects: one male, one female.

12.2 Sizing

Items being evaluated shall fit the test subjects according to the manufacturer's sizing information.
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Compatibility for helmet, fire hood, clothing and eyewear interface

12.3.1 General

This subclause specifies the requirements for an ensemble of compatible items. However, the requirements
shall not limit any agency's prerogative to choose individual items compliant if tested in accordance with this
International Standard or any other standard deemed by that agency following a risk assessment to be fit for
purpose.

In order to protect the wearer's eyes from harmful exposures, the wearing of the helmet shall not compromise
the wearing and operation of the eyewear. This presupposes that the eyewear can be correctly positioned

withd
havin

NOTH

12.3.

After
the e
the v
cloth

At th

propse
overl
other

Obs¢
interf]

12.4

Gloves shall be compatible with the _sleeves of the firefighter's protective clothing. The glove ¢

shall

There shall be no gap between’the end of the sleeves of the protective clothing (not including

and
cloth

a) 9
b) 5

C) 9

ut taking off the helmet or the eyewear can only be positioned by taking off the helmet. In
g correctly placed the eyewear, the wearer shall be able to easily and rapidly adjust the hel

Further assistance in the determination of compatibility is given in Annex A.

P Donning evaluation
donning the clothing and gloves and with the fire hood in the ready position (down around th
ye protectors in their recommended out-of-use position and the helmet.within easy reach w

earer shall be able to don the eyewear, fire hood and helmet, and properly turn up an
ng collar in position within 60 s.

rly donned and secured and that, while standing, thefite hood lies flat and there is at le
ap of the clothing collar and the helmet or helmet ear flaps and that there are no gaps
wise the test shall be repeated.

rve and report the procedures that are time:consuming and that are caused by items
bring with each other.

Compatibility for glove and clothing interface

not cover any trim (if applied).on the sleeve of the clothing.
he glove body (notcineluding any wristlets or cuffs). The gap shall be determined by m
ng and glove on the\wearer in the following positions:

tanding, hands-together reaching overhead as high as possible;

tanding,-bands together reaching forward, with body bent forward as far as possible;

tanding, hands together reaching to the side, with body bent to the side as far as possible;

ddition, after
et.

e neck), with
hile standing,
i secure the

e end of the donning, a check needs to confirm that theseyewear is properly seated, all the items are

ast a 25 mm
n protection,

bf equipment

Lff or wristlet

hny wristlets)
easuring the

d) standing, hands together reaching back, with body bent back as far as possible.

12.5

Compatibility for coat and trouser interface

There shall be at least a 5 cm overlap of all layers of the protective suit, such that there is no gaping of the
thermal protection when the protective garments are worn. The minimum overlap shall be determined by
measuring the garments on the wearer in the following positions:

a) standing, hands together reaching overhead as high as possible;

b) standing, hands together reaching forward, with body bent forward as far as possible;

© IS0
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c) standing

d) standing

, hands together reaching to the side, with body bent to the side as far as possible;

, hands together reaching back, with body bent back as far as possible.

12.6 Compatibility for footwear and trouser interface

The trousers
a) standing

b) standin

shall extend below the top of the footwear at least 150 mm in the following positions:
, hands together reaching overhead as high as possible;

, hands together reaching forward, with body bent forward as far as possible;

¢) standing

d) standing

13 Markin

13.1 Genel

Any labels o
present a ha

Labels shall
PPE. Markin

13.2 Label

, hands together reaching to the side, with body bent to the side as far as possible;

, hands together reaching back, with body bent back as far as possible.

g and labelling

al marking requirements

accessories shall not adversely affect the performance of any.item to which they are attach
vard to the wearer.

be tested for flammability in accordance with 4.5.1.1;, only where placed on the exterior ¢
) requirements shall be in accordance with ISO 13688.

durability and legibility

Labels, whenp examined at a distance of 300 mm in,a“well-illuminated area by a person with 20/20 visi

vision correc
a) launderi
b) meltres

c) abrasiorn

abrasive.

13.3 Comp

Each article
shall have a
letters at leas

ed to 20/20, shall remain legible afterthe following pretreatments:
ng as specified in 4.3.1;
stance, as specified in 4.5.4.1, if located on the interior of the PPE next to the skin;

for 200 cycles in agcordance with ISO 12947-2, with a 12 kPa pressure and using a wette

liance marking requirements

of PPE;—except for footwear, for which compliance with this International Standard is cla
label pérmanently and conspicuously attached, upon which the following information is prin
td+5"'mm high:

ed or

f the

pn or

d felt

med,
ed in

a)
b)
c) style/mo

size;

50

designation of type as appropriate;

name, trademark or other means of identifying the manufacturer;

del designation;

reference to this International Standard, i.e. ISO 16073:2011;

the pictogram given in Figure 6 with “ISO 16073” printed as shown.
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The language used in the pictogram should be the language of the country of publication.

IS0V ToU7S

Figure 6 — Pictogram

13.4| Additional marking requirements

13.4.1 Helmets

A labgl shall be attached to each helmet stating the following.

a) ‘[For adequate protection, this helmet must fit or be adjusted*to the size of the user's head.
This helmet is made to absorb the energy of a blow; by partial destruction or damage to the [shell and the
fharness and, even though such damage may net, be readily apparent, any helmet subjected to severe

impact should be replaced.

The attention of users is also drawn to thetdanger of modifying or removing any of the original component
parts of the helmet.”

b) The mass, if this exceeds 400 g.
c) The optional requirements complied with. These may be marked as:
+  “=20 °C” for the low temperature requirement;

“LD” for thelateral deformation requirement;

+  “440 \ Yor the electrical insulation requirement.

13.4.2 Eye protectors

13.4.27 1 General

The marking shall be fully visible when the complete eye protector is assembled and shall not encroach into
the minimum field of vision. Outside of this area, the marking shall not impede vision when worn.

The reference to this International Standard (i.e. ISO 16073) shall be applied to frames and housings, but
need not be applied to oculars.

The frame and ocular shall be marked separately. If the ocular and frame form a single unit, the complete
marking shall be applied to the frame.
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13.4.2.2 Ocular marking

The marking of oculars shall contain the relevant technical information presented in a horizontal line in the
following order:

a) scalenu

b) identification of the manufacturer;

c) symbol for mechanical strength (if applicable);

mber (filters only);

d) symbol f
e) symbol f
f) symbol f
g) symbolf{
h) symbol f
i) possible
13423 O
One of the t}

btical class

13.4.2.4 Mechanical strength

Symbols relgting to oculars that withstand one of the various mechanical strength tests shall be included
identification of the symbols is given in Table 11.

marking. The

I 1101 I‘duli ICICIICC Uf IIIUitUI I IIICtdi dl IUI Ibb;btal 1ICT tU | %=1 IUtl dtiUll Uf ;IUt bU“UIb (If appiiuabic),
or resistance to surface damage by fine particles (if applicable);
or resistance to fogging of oculars (if applicable);

or enhanced reflectance (if applicable);

or original or replacement ocular (optional);

inclusion of a mark to assist correct fitting of laminated oculars.

o optical classes shall be included in the marking in the position shown.

Table 11 — Identification symbols for mechanical strength

Symbol Mechanical strength requirement
F Low-energy impact
B Medium-energy impact
A High-energy impact

13.4.2.5 Re¢sistance to surface damage by fine particles

Oculars that

meet the requirements shall be marked with the symbol K.

13.4.2.6 Resistance to fogging of oculars

Oculars that meet the requirements shall be marked with the symbol N.

13.4.2.7 Original/replacement oculars

n the

To identify whether an ocular is an original or a replacement, the manufacturer may use the symbols “O”
(original) or “V” (replacement).
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13.4.2.8 Resistance to high-speed particles at extremes of temperature

Oculars that meet the requirements shall be marked with one of the impact symbols followed by the letter “T”,
i.e. FT, BT or AT. See Table 11.

13.4.2.9 Frame marking

The marking of frames shall contain the relevant technical information presented in a horizontal line in the
following order:

a) identity of the manufacturer;

b) 1

eference to this International Standard, i.e. ISO 16073:2011;

c) field(s) of use (if applicable);

d)

e) 9
f)

13.4.

ymbol for increased robustness/resistance to high-speed particles/extremes of ten
pplicable);

ymbol indicating that the eye protector is designed to fit a small head (if-applicable);

ighest ocular scale number(s) compatible with the frame (if applicable).

2.10 Field of use

The frames of eye protectors shall be marked to indicate theirintended field of use. The marking

comg
the a

bpropriate numbers shall be applied consecutively en the frame in ascending numerical valu

Table 12 — Symbols for field of use

hperature (if

symbol shall

rise a single digit number, as defined in Table 12. If the eye protector covers more than ong field of use,

a)

.

Symbol Designation Description of fields of use
. Unspecified mechanical hazards and hazards grising from
No symbol Basic use - o . S
ultraviolet, visible, infra-red and solar radiation

3 Liquids Liquids (droplets or splashes)

4 Large dust particles Dust with a particle size > 5 pm

5 Gas-arid fine dust particles Sgs}:e;, vapours, sprays, smoke and dust with 3 particle size
13.4.2.11 Increased robustness and resistance to high-speed particles
Framles that'satisfy the requirements shall be marked with the appropriate symbol given in Table 3.

© IS0

Table 13 — Symbols for resistance to increased robustness and high-speed particles

Symbol Description of the level of impact
S Increased robustness
F Low-energy impact
B Medium-energy impact
A High-energy impact

NOTE Symbols S and F can be applied to all types of eye protectors.
Symbol B can be applied to goggles and face shields only.

Symbol A can be applied to face shields only.

2011 — All rights reserved
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13.4.2.12 Resistance to high-speed particles at extremes of temperature

Frames that meet the requirements shall be marked with one of the impact symbols followed by the letter T,
i.e. FT, BT or AT. See Table 11.

13.4.2.13 Frames designed to fit a small head

If the frame is designed to fit a small head it shall be marked with the letter H.

13.4.2.14 Highest ocular scale number

Housings of goggles and face shields intended to provide protection against optical radiation shall be marked
with the max]Jmum scale number(s) of filtering ocular which may be fitted.

13.4.2.15 Marking of eye protectors where the frame and ocular form a single unit

Eye protectors in which the frame and ocular form a single unit shall be marked on the.frame. The mgrking
shall comprige the full ocular marking, a hyphen, reference to this International Standard (i.e. ISO 16073) and
any appropriate symbols for field of use and level of impact.

The following example illustrates this principle.

EXAMPLE Single-unit eye protector with ultraviolet filter effect resistant to low-gnergy impact, resistant to adhdrence

of molten metal and penetration of hot solids, with the frame offering protection ‘against liquids, molten metals and hot

solids and being resistant to low-energy impact.
2-4 X 2(F 9-16073 3 9 F

2- Code number for ultraviolet filters

Shgde number

Identity of the manufacturer

Opfcal class

Symbol for low-energy impact

© MmN X b

Symbol for molten metals and hot'solids

-16073 refgrence to this International Standard

3 Symbol for liquids
9 Symbol for molten metals and hot solids
F Symbol for low-energy impact

13.4.3 Hearing devices

£ pffo it PR i f d $ ba A H rhio il H ot th haoll
In the Case T Uarmulls Ir‘ILUnUUU vy urce manulaCLurGr A Vi) VVUrn In a palllcular Grlcnlallun, L1 IUrU Sllall L)e an

indication of the FRONT and/or TOP of the cups, and/or an indication of LEFT and RIGHT cup.

The earplugs or the smallest packaged quantity supplied by the manufacturer shall carry the following
additional information:

a) whether the earplugs are disposable or re-usable;
b) instructions for fitting and use, which shall indicate the need for proper fitting;

c) for custom-moulded earplugs, a specific marking or colour coding on each earplug to differentiate
between left and right;

d) the nominal diameter designations of the earplugs (except for custom moulded and semi-aural earplugs).
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13.4.4 Fire hood

Labels shall be positioned in the area defined as the yoke of the fire hood.

14 Manufacturer's information

14.1 General

The PPE shall be supplied to the client accompanied by instructions written at least in the official language(s)

of the

a)
b)
c)

d)

country of use All this information shall be clear |t shall comprise (if passible or applicable):

o

o

1

o

D

o)

1) tests that shall be carried.gut by the wearer before use;

ame, trademark or other means of identification of the manufacturer or their authorized-repr
esignation of the product type, commercial name or code;

ictograms and levels of performance, if applicable;

are labelling;

ame and full address of the manufacturer and/or their authorized representative;

ame and full address and identification number of the notified body involved in type apf
uality control;

eference to this International Standard, i.e. ISO 16073:2011;

explanation of any pictograms and level of performance; a basic explanation of the tests th
pplied to the PPE and a corresponding list of\performance levels, preferably in a table of pe

Il main constituent materials of all layers of PPE;

nstructions for use as appropriate for the specific standard:

) fitting: how to don anddoff;

) instructions concerning appropriate use of the product to minimize the risk of injury;

}) limitations{on use (temperature range, etc.);

) instructions for storage and maintenance, with maximum periods between maintenance

YC~complete instructions for cleaning and/or decontamination (e.g. cleaning temperature, d

psentative;

roval and/or

at have been
[formance;

checks;

ying process,

P= : va:uc, IIIUbhaII;UG: aut;uu, IIIGI\;IIIUIII ||uu|bC| Uf b:call;lly uyu:ao),

7) warnings against problems likely to be encountered (e.g. domestic washing of contaminated
clothing);

8) details of additional items of protective equipment that need to be used to achieve the protection
intended;

9) information about any materials used in the product that may cause allergic responses or may be
carcinogenic, toxic or mutagenic;

10) details of any significant ergonomic penalties incurred by using the product, such as a reduction of

the field of vision, acuity of hearing or a risk of heat stress;

©1S0O 2011 — All rights reserved
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11) instructions on how to recognise ageing and loss of performance in the product;

12) if helpful, illustrations, part numbers, etc., shall be added;

13) instructions concerning repair;

k)

1)

reference to accessories and spare parts, if relevant;

type of packaging suitable for transport, if relevant.

14.2 Manikin testing information

14.2.1 Gene¢

The informat

14.2.2 Optiq

The results o

a) name ar|
b) any spe
alternati
c) adescri
to accon
d) the total
e) the nom
time for
f)
14.2.3 Test

The results d

Identification of the software and burn prediction model used to process the data from the sensors.

ral

onin 14.2.2, 14.2.3 and 14.2.4 shall be available to the user from the manufacturérupon re

nal clothing testing — General information
f the optional testing in 4.10 with at least the following details:
d address of the laboratory in which the testing of 4.10 was carried out;

Cial pretreatment of any part of the component or clothing assembly prior to the testing in 4.
ely, a statement that the garment ensemble did not have -any special pretreatment;

btion of any holes or cuts that were necessary to beimade in the component or clothing assg
modate cable connections or other necessary parts-of the test manikin;

number and general arrangement of the burners used to create the flash fire exposure;

nal heat flux density level, the duration-of the exposure and the duration of the data acqui
he test.

Fesults

f the testing according’to 4.10 described in the test report (see 14.2.2) as follows:
] area of second-degree burn injury (%) on manikin;

] area of third-degree burn injury (%) on manikin;

J total‘'area of burn injury (sum of the second-degree and third-degree burn injury in percen

quest.

0 or,

embly

sition

t and

a) predicte
b) predicte
c) predicte

associat

pd-variation statistics such as standard deviation) on manikin.

14.2.4 Comments

Comments o
a) intensity
b)

c)

n the test results given in 14.2.3 shall include the following:

and duration of afterflame;

amount of smoke generated during and after the test, if measured;

amount of dimensional change;
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d) any adverse behaviour of any components of the assembly (e.g. melting, dripping, prolonged afterflame).
Any other information relating to the test may be included to assist in interpretation of the test results.
Measurements shall be taken from the innermost and outermost layers.

After testing, it is possible that the materials in the specimen may be so badly damaged that accurate
measurement is not possible. In this case, observations shall be made with regard to the amount of change in

dimensional stability seen as a result of the test.

NOTE Results of the whole garment testing performed by different laboratories cannot be compared directly because
there j A fationH s . } }
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Annex A
(informative)

Compatibility

A.1 Compatibility for entire ensemble

This annex is

The complet
should be co|

If items of th
agency shou

The coat coll

The fire hood

A.2 Whole ensemble thermal resistance

The complet
shall be tests
If this test is
Accessories

If modificatio
Interlaborato

58

designed to further assist in the determination of compatibility of wildland firefighting PPE:

b PPE ensemble that is used to meet the performance requirements of this International Sta
mprised of all items.

e ensemble have different levels of flame and thermal performance and are not compatiblg
d undertake the assessment itself.

ar should be compatible with the head and face protection.

should fit around the eyewear without reducing the field of view:

b PPE ensemble that is used to meet the performance requirements of this International Sta
d in accordance with ISO 13506 using a heat.flux density of 84 kW/m?2 and exposure time g
carried out, the test results shall be reported in accordance with 14.2.

for use with the PPE shall be included in:the testing.

y trials shall indicate a good reproducibility and repeatability of the test.

ndard

e, the

ndard
f4s.

ns of the mannequin permit the testing of PPE other than garments, this should be carried out.
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