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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 work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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roduction

This document provides two levels of performance requirements for station uniforms that may be
provided by agencies that should be worn under primary protection garments compliant with the
relevant standards.

Level 1 is intended to provide limited protection and minimise harm through no melt and no drip
performance of materials, when exposed to accidental heat or flame.

Level 2 is intended to provide minimum protection in case of flame impingement or heat exposure.

The

protg

heat

layer

level

Stati

standard (e.g. turn out gear standards, wildland).

meef required performance requirements and ergonomics of design.

This
spec

document is largely based on ISO 11612, which has been frequently used as a basis to
fy station wear.

level 2 garment can also be combined with additional garments to contribute te,the primary
ection, such as turn-out-gear described in ISO 11999-3. In this case, level 2 will fulfil the minimum
and flame requirements of this document and the level 2 garment in combination’with additional
s will fulfil the requirements of the specific primary protection garment fér,the spé¢cific higher

bn uniforms are intended to provide the highest comfort possible through the use of mpterials that

develop and

Attention is drawn to ISO/TR 21808, which sets out guidelinesifor selection, use, care, and rhaintenance

of pr

ptective clothing against heat and flame for firefighters:

The level of protection required should be determined-ising a risk assessment process (seq Annex A).
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INTERNATIONAL STANDARD
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Station uniform for firefighters

1 Scope

This document sets out minimum performance requirements for station uniforms for firefighters that

are provided by agencies to be worn under primary protective garments compliant with
standards.

the relevant

NOT A station uniform, as defined by this document, is understood to not be a formal unifo
uniform, which are not likely to be worn under primary protective firefighting garments.

Garnpents developed in accordance with this document complement the performanee built i
protection firefighting garments in terms of minimising impact on hindrance, metabo
comfort.

This|[document specifies two levels of requirements for station unifornis:

Level 1 specifies minimum no melting nor dripping requiremients that provide n
protection but ensure the firefighter is not harmed by the/melting of station uniform
¢ases where heat or flames impinge the station uniform.

Normative references

The following documents are referred to'in the text in such a way that some or all of t
constitutes requirements of this doCument. For dated references, only the edition cited

unddted references, the latest edition of the referenced document (including any amendme
ISO 105-B02, Textiles — Tests.fon colour fastness — Part B0OZ2: Colour fastness to artificial ligh
fading lamp test

ISO 105-C06, Textiles —Tests for colour fastness — Part C06: Colour fastness to domestic and
laundering

ISO 105-D01, Textiles — Tests for colour fastness — Part DO1: Colour fastness to drycleé
perchloroethylene solvent

'm or parade
nto primary

ic heat and

b additional
materials in

Level 2 specifies heat and flame requirements to provide minimum protection. It can pe combined
ith additional layers or garments to meet the re§uirements of a standard for a sped
protection garment, this combination should provide improved protection and comfort.

ific primary

heir content
applies. For
hts) applies.

t: Xenon arc

commercial

aning using

ISO 3175-2, Textiles — Professional care, drycleaning and wetcleaning of fabrics and garments — Part 2:

Procedure for testing performance when cleaning and finishing using tetrachloroethene
ISO 5077, Textiles — Determination of dimensional change in washing and drying

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

[SO 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
to flame

© IS0 2019 - All rights reserved
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ISO 11092, Textiles — Physiological effects — Measurement of thermal and water-vapour resistance under

steady-state

conditions (sweating guarded-hotplate test)

ISO 12947-2, Textiles — Determination of the abrasion resistance of fabrics by the Martindale method —
Part 2: Determination of specimen breakdown

ISO 13688, Protective clothing — General requirements

ISO 13934-1, Textiles — Tensile properties of fabrics — Part 1: Determination of maximum force and
elongation at maximum force using the strip method

ISO 13935-2, Textiles — Seam tensile properties of fabrics and made-up textile articles — Part 2:

Determinati

[SO 13937-2
test specime

ISO 13938-1
bursting stré

[SO 13938-3
bursting stré

[SO 14116, |

material assemblies and clothing
ISO 15025, Brotective clothing — Protection against flame — Method of test for limited flame spread
ISO 17493, |Clothing and equipment for protection against-heat — Test method for convective

resistance u
ISO/TR 1954

EN 1149-1,
surface resig

EN 1149-3,
charge decal

EN 1149-5, §

3 Terms

For the pu

bn of maximum force to seam rupture using the grab method

Textiles — Tear properties of fabrics — Part 2: Determination of tear force of trauser-sh
s (Single tear method)

, Textiles — Bursting properties of fabrics — Part 1: Hydraulic method fox determinati
ngth and bursting distension

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

Protective clothing — Protection against heat and flame —< Limited flame spread mat¢

fing a hot air circulating oven
D1, Personal protective equipment for firefighters — Standard terms and definitions

Protective clothing — Electrostatic properties — Part 1: Test method for measuremg
tivity

Protective clothing — Electrastatic properties — Part 3: Test methods for measuremsg
y

Protective clothing —(Electrostatic properties. Material performance and design requiren|

and definitions

‘posés~of this document, the terms and definitions given in ISO/TR 19591 ang

following all)ply.

aped

on of

on of

rials,

heat

nt of

nt of

nents

the

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

3.1
hole

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

IEC Electropedia: available at http://www.electropedia.org/

opening, break, or discontinuity of any size not present in the original structure of the test specimen’s

fabric cause

d by application of the test challenge (e.g. flame, abradant or abrasion)
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3.2

primary protection

level of protection afforded by garment(s) needed to protect against hazards related to the incident
worn over the station uniform

3.3

primary protective garment

single item of clothing which may consist of single or multiple layers to provide protection against one
or more hazards

EXAMPLE Protective coat, protective trouser, or protective coverall.

34
primary protective clothing
clothing which covers or replaces personal clothing and which is designed to providé protedtion against
one ¢r more hazards

3.5
station uniform
form| of clothing worn by firefighters whilst carrying out a range of’tasks that do not|require the
protéction provided by primary firefighting garments

Note [l to entry: Other terms also used are station wear, work wear, but'dnderstood not to be a formjal uniform or
parade uniform, which are not likely to be worn under primary protective firefighter garments.

3.6
strugtural seam
seanjs that are necessary for the integrity of the garmient

4 (eneral and design requirements

4.1 | General

Gendral requirements which are not, specifically covered in this document shall be in accofrdance with
ISO 13688.

4.2 | Innocuousness

Acceptability of matefials shall be according to ISO 13688:2013, 4.2.

4.3 | Station uniform

Statipn uniforms shall be designed to meet the needs of firefighters carrying out tasks|that do not
requfre/protection against hazards related to incident activities. This document does nof provide for
protection of the hands, feet, or head of the firefighter.

It is essential that the station uniform is compatible with all items of clothing and PPE being worn. It
shall not cause impairments to the wearer whilst being worn.

Station uniforms should be designed with the understanding that their performance and comfort are
determined by the nature of the work being undertaken, the metabolic rate, ambient temperature and
compatibility with primary protective clothing worn in conjunction with them.

Station uniforms may consist of the following:

— asingle protective garment, e.g. one-piece coverall that conforms to either level 1 or level 2 of this
standard;

— multiple protective garments, e.g. a two-piece combination (i.e. shirt/trouser) that conforms to
either level 1 or level 2 of this standard.

© IS0 2019 - All rights reserved 3
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Fire services shall determine the type of garment(s) to be worn as a station uniform based on the tasks
to be undertaken whilst wearing it. To this effect, this document proposes two levels of requirements:

and no drip performance when exposed to accidental heat or flame.

be worn as part of the primary protection.

Level 1: alevel 1 garment provides limited protection and minimises wearer harm through no melt

Level 2: meets minimum heat and flame requirements as indicated in Clause 6. It can be designed to

Clothing made from the following types of meltable fabrics, either alone or in blends, shall not be used
by level 1 or level 2 garments, unless the manufacturer can demonstrate that the fabric has been treated

to withstan

hazard invo

In the case (
layer clothi}
standard, th

This docun
that may bd
requiremen

This docum

uniforms apd/or primary protection firefighting garments. It alse,"does not apply to the pri

protection f{
it does not 1}
uniform.

Nothing in

requiremen

5 Sampl

5.1 Samp

The number
the differen
requiremen
representat

5.2 Pre-t

Before each
pre-treated
transfer (ra

d the conditions that may bhe encountered in such a manner asto eliminate the melt or

ved, e.g. with acetate, nylon, polyester.

flevel 2, if, for example, separate garments (e.g. station uniforms) are combined in a n
1g assembly, to meet the minimum protection levels of the primary protectjon gar
ey must be tested together and meet the minimum performance requirenterits.

ent contains the performance, design and testing requirementsfor station unif
issued by fire services to their firefighters. It specifies basic heat-and thermal sta
s of the material used to manufacture the garments.

bnt is not applicable to a firefighter’s private underwear which may be worn under st

irefighting garments which may be worn over the tep*of these garments. Additio
refer to fire services formal uniform or parade uniform, which is different from a st

this document shall restrict the manufacturer or the fire service from exceeding
s of this document.

ling and pre-treatment

ling

of samples and the size @f’the specimens of garment materials or garments present
k test methods, shall be'in accordance with the respective test standards specified i
[s Clauses 6 to 8. Samples for testing shall be taken from the original garment or shg
ve of the component'assembly.

reatment

test spee¢ified in Clause 6, except 6.6 and 6.7, the test materials and test specimens sh{

drip

nulti-
ment

brms
hility

htion
mary
hally,
htion

r the

ed to
h the
111 be

1l be
heat

by avashing. In addition, 6.2 and 6.4.2 require that the limited flame spread tests and

liation) test shall be carried out both before the pre-treatment and after the pre-treatment,

if washing is allowed.

If the manufacturer’s instructions indicate that cleaning is not allowed, i.e. single use garments, then
testing shall be carried out on new material.

The tests sh

all be carried out after five washing cycles.

The samples shall be subjected to a washing with a normal load in a front loading horizontal drum
machine using non-phosphate reference detergent n°3 in soft water in accordance with the procedures
of ISO 6330 at 60 °C normal wash (6N). The drying procedure shall be F (machine Type A1) — tumble
dry at normal temperature (max 80 °C) measured at the outlet temperature.

If the garment can be washed and dry-cleaned, it shall only be washed. If only dry-cleaning is allowed,
the garment shall be dry-cleaned for five cleaning cycles in accordance with ISO 3175-2.
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5.3 Conditioning

Specimens shall be conditioned for at least 24 h in an atmosphere having a temperature of (20 * 2) °C
and a relative humidity of (65 + 5) %.

Testing shall be carried out within 5 min of removal from this atmosphere.

6 General performance requirements

6.1 General
Protgctive garments that comply with this document shall meet the requirements of ,Clatise 6 where
specified. A summary of the requirements is given in Table 1.
Table 1 — Summary of requirement for station uniforms
Performance category Clause Performance requirement Level 1 Level 2
Thermal requirements 6.2-6.3
Limifed flame spread 6.2 according to ISO 14116 Index 2 Index 3
Heatjresistance 6.3.1 1SO 17493 (180 + 5/-0) °C for Required Reduired
5 min, no material shall melt,
drip, ignite nor shrink >5 %
6.3.2 ISO 17493 (260 + 5/=0) °C for Reduired
5 min, no material shall melt,
drip, ignite nexshrink >10 %
Heatjtransfer (convective) 6.4.1 ISO 9151, shall meet at least Required
value of HP1,, 24 s
Heatjtransfer (radiation) 6.4.2 1SO_6942 Method B, 20 kW/ Reduired
m#,RHTL,, 27s
Dimpnsional change 6.5 ISO 5077, woven material (length [Required Required
or width direction) <5 % and for
knitted materials <8 %
Phygical requirements 6.6
Tensfile strength (woven A ISO 13934-1 2300 N Required Required
matgrials)
Tear|strength (woven 6.6.2 [SO 13937-2=2 10N Required Required
matgrials)
Burgt strength (knitted 6.6.3 1SO 13938-1 or ISO 13938-2, Required Required
matgrials) >260 kPa, using a 7,3 cm? test
area or 2100 kPa when using a
50 cm? test area
Strugtural seam strength 6.6.4 [SO 13935-2 2225 N for coveralls |Required Reduired
and trouser, and =150 N for SHITts
Abrasion resistance 6.6.5 IS0 12947-2, 12 kPa, 215 000 rubs | Optional Optional
Ergonomic and comfort 6.7
requirements
Thermal resistance 6.7.1 1SO 11092, <0,055 m2 K/W Required Required
Water vapour resistance or 6.7.2 1SO 11092, <7 m? Pa/W Required Required

© IS0 2019 - All rights reserved 5
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Table 1 (continued)

Performance category Clause Performance requirement Level 1 Level 2
Colour fastness 6.9 [SO 105-B02, Method 1 (artifi- |Optional Optional
cial light)

ISO 105-X12 (rubbing)

ISO 105-C06 (laundering) or
ISO 105-D01(dry-cleaning)

ISO 105-E04 (perspiration)
Electrostatic resistance 6.8 EN 1149-5 or equivalent Optional Optional

6.2 Limited flame spread

6.2.1 Genleral

Testing of mjaterials, except for seams, shall take place in accordance with ISO 15025,Procedure A)This
test shall be|carried out both before and after the pre-treatment specified in 5,211

6.2.2 Testing in accordance with ISO 15025, Procedure A

6.2.2.1 When tested in accordance with ISO 15025, Procedure A, all'specimens shall meet the following
requirements in [SO 14116 as reproduced in Table 2:

Table 2 — Limited flame spread.performance

Properties Level 1 requirement - index 2 Level 2 requirement - index 3

Flame No specimen shall permit any part of the lewest | No specimen shall permit any part of the lovest

spread boundary of any flame to reach the upperor boundary of any flame to reach the upper o
either vertical edge. either vertical edge.

Flaming No specimen shall give flaming oimolten debris. |No specimen shall give flaming or molten dgbris.

debris

Hole No specimen shall give holefermation of 5 mm |No specimen shall give hole formation of 5 mm

formation or greater in any direction;€xcept for an or greater in any direction, except for an
interlining that is used\for specific protection |interlining that is used for specific protectipn
other than heat and flame protection. other than heat and flame protection.

Afterglow Afterglow time Shall be <2 s. Afterglow time shall be <2 s.
A glowing inside the charred area is defined A glowing inside the charred area is definegdl
in ISO 15025 as afterglow without combustion |in ISO 15025 as afterglow without combustfion
and for the purpose of this clause is not and for the purpose of this clause is not
regarded as afterglow. regarded as afterglow.

Afterflame | |[Afterflame time shall be <2 s. Afterflame time shall be <2 s.

For seams, three specimens containing a structural seam shall be tested in accordance with ISO 15025,
Procedure A. Specimens shall be oriented with the seam running up the centreline of the outer surface
of the test specimen so that the burner flame impinges directly upon the seam. Seams shall not separate.
Seams shall be tested only after pre-treatment according to 5.2.1.

6.2.2.2 Hardware, whether it is exposed or covered when all closure systems in the garment are in
the closed position, shall be tested separately, using ISO 15025, Procedure A, after the pre-treatment
specified in 5.2. Samples shall be taken in combination with the garment layer(s) to make it possible to
have samples with the dimensions as indicated in ISO 15025, Procedure A. Three specimens containing
the hardware shall be tested.

When the hardware is covered, the flame shall be applied to the outer surface of the component
assembly containing hardware exactly as designed in the garment so that the burner flame impinges

6 © IS0 2019 - All rights reserved
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directly upon where the hardware is located. When the hardware is directly exposed, the flame shall be
applied directly upon the hardware.

When the hardware is covered when all closure systems in the garment are in the closed position, the
assembly shall meet the requirements of 6.2.2.1. At 5 min after completion of the test, it shall be verified
that the closure system can be opened at least once.

When the hardware is directly exposed, it shall comply with: no specimen shall melt or give flaming
or molten debris; the afterglow time shall be <2 s, and the after flame time shall be <2 s. At least 5 min
after completion of the test, it shall be verified that the closure system can be opened at least once.

6.2.
surfg
samy
item
the t
edge
requ
less 1

6.3

6.3.1

.3~ Items like labels, badges, high visibility materials, and transiers which are applied
ce of the garment, shall be tested in combination with the outer layer to make it pos

shall be tested. The items shall be oriented with the longer dimensions running up the
bst specimen so that the burner flame impinges directly upon the middle suxface of the

rement is not applicable for labels, embroideries, or other added decorations with a su
han 10 cm2.

Heat resistance

Heat resistance at a temperature of (180 + 5/-0).°C

All

asse
time
shall
test,

6.3.2

The
acco
shall
requ

NOTH
insul
garm
area

6.4

bly shall be tested according to ISO 17493 at.aCtémperature of (180 + 5/-0) °C for

not ignite or melt and shall not shrink by.jdore than 5 %. At least 5 min after comp
it shall be verified that the closure systeman be opened at least once.

Heat resistance at a temperature of (260 + 5/-0) °C (optional)

material of a single layer garment, which is intended to be worn next to the skin, sh

not ignite, melt or drip\and shall not shrink by more than 10 % in addition to
rements of 6.3.1.

Heat shrinkage has the potential to reduce the thermal protection level of the garment as

bf the garmépt.

Heattransmission performance requirements (required for level 2 only)

les with the dimensions as indicated in ISO 15025, Procedure A. Three specimens co

The combination with the surface layer of the garment shall meet the requirements of|

aterials and hardware, including high visibility materials used in the garment and

of 5 min. Materials can be either tested separately or as assembled in the garment. ]

'ding to ISO 17493 at a temperature of (260 + 5/-0) °C for an exposure time of 5 min. ]

to the outer
sible to take
ntaining the
rentreline of
tem, not the
6.2.2.1. This
rface area of

or clothing
Ain exposure
[est samples
etion of the

h1l be tested
'he material
meeting the

treduces the

hting air pocketbétween the garment and the body. Therefore, heat shrinkage in heat and flampe protective
ents is limited;especially in cases where a heat or flame hazard exists that could impinge a larg

Je percentage

6.4.

Lonvective neat

When tested in accordance with ISO 9151, all specimen clothing shall meet HTI,, > 4 s.

6.4.2 Radiant heat

When tested, before and after pre-treatment according to 5.2.1, in accordance with ISO 6942 Method B
at a heat flux density of 20 kW/m?, all specimens shall meet RHTI,, 2 7 s.

6.5

Dimensional change of textile materials

Dimensional change shall be measured after samples have undergone pre-treatment according to 5.2.1.
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The change in dimensions of woven shall not exceed +5 %, for each specimen, in either length or width
direction when measured in accordance with ISO 5077.

The change of dimensions of knitted materials shall not exceed +8 %, for each specimen, in either length

or width dir

ection when measured in accordance with ISO 5077.

Dimensional change shall be measured after the specimen has been uncreased and flattened on a plane

surface.

6.6 Physical requirements

6.6.1 Tenkile strength of woven materials

When teste
5.2.1, shall h

6.6.2 Tea

When teste
5.2.1, shall H

6.6.3 Burn

When teste
without pre
test area, orj

6.6.4 Stru

When teste
treatment a

and minimum seam strength of 150 N for shirts:

6.6.5 Abr]

The outer la
shall achiev
woven fabri

Checks of th

6.7 Ergonomicand comfort requirements

] in accordance with ISO 13934-1, woven materials, without pre-treatment agcerdi
ave a minimum tensile strength of 300 N in both the machine and cross directions.

I strength of woven materials

1 in accordance with ISO 13937-2, woven materials, without pre=tréatment accordi
ave a mean tear strength of 210 N in both the machine and cross directions.

sting strength of knitted materials

l in accordance with ISO 13938-1 or ISO 13938-2, the-burst strength of knitted mat
-treatment according to 5.2.1, shall have a minimum strength of 260 kPa using a 7,3
shall have a minimum strength of 100 kPa using@50 cm? test area.

jctural seam strength

d in accordance with ISO 13935-2, structural seams of woven materials, without
ccording to 5.2.1, shall have a minimum seam strength of 225 N for coveralls and troy

asion resistance (optional)

yer when tested in accordance with ISO 12947-2 at 12 kPa with crossbred worsted abr4
e a minimum of 15-000 abrasion rubs to end point. This test shall only be carried o
L. Knitted fabric is'exempted from abrasion test.

e sample material shall be carried out every 500 rubs above 10 000 rubs.

6.7.1 The|rmal resistance

hg to

hg to

erial,
cm?

pre-
sers,

dant
1t on

When tested in accordance with ISO 11092, the mean thermal resistance of the material or material
combination shall give a thermal resistance: <0,055 m2 K/W (in line with ISO 15384:2018 also a single
layer garment).

6.7.2 Water vapour resistance

When tested in accordance with ISO 11092, the mean water vapour resistance of material or material
combination shall give a water vapour resistance: <7 m2 Pa/W.

NOTE

retroreflective material.

This test is only valid for base materials and not applicable for areas such as knee pads and
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