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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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Introduction

The first edition of this document was initially prepared by ISO/TC 38/SC 19 as part of the revision of
[SO 6940 and ISO 6941. This specific work item was transferred to Technical Committee ISO/TC 94/SC 13
in April 1997.

This method of test is closely related to the method of test specified in ISO 6941. It uses the same basic
equipment but narrower specimen holders and templates for one procedure. Materials which do not
burn to the upper or vertical edges of the test specimen used in this test may be classified as producing
limited flame spread.

This|method assesses the properties of textile fabrics in response to a short contact~with a small
igniting flame under controlled conditions.

The Influence of seams on the behaviour of fabrics can be determined by this méthod, the seam being
positioned within the test specimen so as to be subjected to the test flame.

Whepever practicable, trimmings should be tested as part of the fabric assembly on which they are or
will be used.

Alist of standards related to this document is given in the Bibliography.

© ISO 2016 - All rights reserved v
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INTERNATIONAL STANDARD

ISO 15025:2016(E)

Protective clothing — Protection against flame — Method
of test for limited flame spread

1 Scope

This document specifies two procedures (surface ignition and bottom-edge ignition) for determining

flam
fabri
subijg
restry
moré

This

ESPredad properties of verticatty oriemnted flexible materats i the formrof simgieormut
cs (coated, quilted, multilayered, sandwich constructions and similar combinat

icomponent
jons), when

cted to a small defined flame. This test standard does not apply to situations wl—;ﬁre there is

icted air supply or exposure to large sources of intense heat, for which other'test
appropriate.

test method is not appropriate for materials that demonstrate extensiveumelting or sh

2 Normative references

Ther]

For t

ISO 4

— 1

3.1
afteq
dura

Note
test d

Note

3.2
afteq
pers

e are no normative references in this document.

Terms and definitions

he purposes of this document, the terms and definitions given in ISO/TR 11610 apply.
nd IEC maintain terminological databasesfor use in standardization at the following g

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

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

flame time
fion of flaming after remoyval of ignition source

1 to entry: It is also defined as the length of time for which a material continues to flame under
onditions, after the ignition source has been removed

P to entry: Afterflame time is measured and reported to the nearest second.

glow
stence of glowing combustion of a material (3.10) under specified test conditions, aft]

of aff

ethods are

rinkage.

ddresses:

the specified

ler cessation

erflaming or, if no afterflaming occurs, after removal of the ignition source

Note 1 to entry: Afterglow is a continuation of combustion with the evolution of heat and light but without
flame. Some materials absorb heat during the flame application and continue to emit this absorbed heat inside
the charred area after removal of the igniting flame. This glowing inside the charred area without combustion
should not be recorded as afterglow.

3.3

afterglow time
duration of afterglow (3.2)

Note 1 to entry: It is also defined as the time for which a glowing combustion continues, under specified test
conditions after cessation of afterflaming or, if no afterflaming occurs, after removal of the ignition source

Note

© ISO

2 to entry: Afterglow time is measured and reported to the nearest second.
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3.4
char
formation of a carbonaceous brittle residue when material (3.10) is exposed to thermal energy

3.5

damaged length

length of the break in the tested material (3.10) after folding it lengthwise and creasing by hand along a
line through the highest peak of the charred areas and subsequent tearing

3.6
debris

: Fan) ' £ L. 3 | 3 Lo pa | d £.11: £ L. >
materlal (3 Fo-Ssepat atlus fromtne SpecHreraurmsg tHe-test proceaureantrantmg ot the specimen

without flarhing

3.7
flame application time
time for which the ignition flame is applied to the test specimen

3.8
flaming debris
material (3.10) separating from the specimen during the test procedure and‘ighiting the filter papgr

3.9

hole
opening, bre¢ak or discontinuity of any size not present in the original structure of the test specimen’s
fabric but cqused by application of the test flame

Note 1 to entfry: This document describes the reporting of holes invany separable layer of a multilayer spe¢imen
obtained durfng surface ignition testing [see 9.2.1.3 g) and Clause 10 i) 7)].

3.10
material
substances, [excluding hardware, of which an itenrof clothing is made

3.11
multilayer pssembly
combination of two or more fabrics as separate layers

EXAMPLE An outer shell, interlining and lining together form a multilayer assembly.

Note 1 to entry: A single multilayer material, such as a quilted, bonded or laminated fabric, does not constitute
such an assemnbly.

3.12
multilayer material
material (3[10), Censisting of different fabric layers intimately combined prior to the garment
manufacturjng.stage, e.g., by weaving, quilting, coating or gluing

4 Principle

A defined flame from a specified burner is applied for 10 s to the surface or the bottom edge of textile
specimens which are vertically oriented.

Information is recorded on melting, the spread of flame and afterglow and on the formation of debris,
flaming debris or a hole. Afterflame time and afterglow time are recorded. Recording of damaged
length is optional in the edge ignition procedure.

Surface exposure tests may be performed on both sides of multilayer fabric assemblies and in the case
of a single layer fabric with different properties on each side.

2 © IS0 2016 - All rights reserved
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For edge ignition tests, each layer of multilayer assemblies can be tested either separately or together as
an assembly. Refer to related product standards citing this test method to determine if test specimens
shall be hemmed.

5 Health and safety of test operators

Burning of materials may produce smoke and toxic gases which can affect the health of operators.
Between tests, the atmosphere of the test location, which should be of adequate dimensions to avoid
endangering the health of operators, should be cleared of smoke and fumes by an extractor fan or other
means of ventilation (see 7.1).

Smoke and fume emission may be subject to national regulations concerning atmosphefic pollution
control.

6 Fuel

Compmnercial grade propane of at least 95 % purity shall be used with the flew being controlled by a fine
contfol valve and flow meter.

Commercial grade propane is the standard gas. If methane, butangé)or butane/propane mixtures are
used] this fact shall be recorded in the test report as a deviationfrom this document [see (lause 10 c]]
becapise use of such gases will influence the flame temperature‘and lead to variation in results.

7 Apparatus

7.1 | Test apparatus — General requirements

Consftruction: consisting of material which shall not be adversely affected by the fumegq and that is
resistant to heat and flame.

NOTH Some products of combustion aie corrosive.

Locafion: surrounded without cabinet by a volume of air sufficient not to be affected by any reduction
of ox[ygen concentration.

Where an open-fronted fume hood is used for the test, provision shall be made to permit the specimen
to bg mounted at least-300 mm from any wall.

7.2 | Specimen heolders

7.2.1 Consisting of a rectangular metal frame constructed of 10 mm to 20 mm wide metall and having
a spgcimen’support pin at each corner of a rectangle of (190 * 1) mm length by (150 = 1) mm width for
Procgdure A and (190 + 1) mm length by (70 + 1) mm width for Procedure B (see Figure 1).

7.2.2 Supporting pins, for the specimen having a (2 + 0,5) mm diameter and a length of (25 + 1) mm.

NOTE Longer pins can be needed for mounting thick or multilayer specimens.

7.2.3 Spacer stub, for the purpose of locating the specimen in a plane at least 20 mm away from the
frame (see 9.1.2.1 and 9.1.3.1), of 2 mm diameter and a length of at least 20 mm and positioned adjacent
to each of the four pins.

© IS0 2016 - All rights reserved 3
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7.3 Gas burner

As described in Annex A and illustrated in Figure 2, capable of being moved from a standby position,
where the tip of the burner is at least 75 mm from the test specimen, to either the horizontal or inclined

position (see Figure 3).
7.4 Mounting frame

Constructed to a design capable of holding the test specimen holder and the gas burner in the specified
relative orientation.

7.5 Templates

Flat and rigid, made of a suitable material and of a size corresponding to the size of the‘specimen
(200 mm x 160 mm for Procedure A and 200 mm x 80 mm for Procedure B).

Holes approgimately 4 mm in diameter shall be drilled in each corner of the templaté-and positiongd so
that the distiances between the centres of the holes correspond to the distances between the pins OE the
specimen holder (see Figure 1). The holes shall be located equidistant about the-vertical centreline of
the templatg.

4 © IS0 2016 - All rights reserved
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Dimensions in millimetres
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a) Test specimen holder for Procedure A

© IS0 2016 - All rights reserved 5


https://standardsiso.com/api/?name=97b80c587b627a5b1fd9b3da0a59ca01

:2016(E)

ISO 15025

00¢

L* 06l

08l

—_———————— %

60

—_——— 1 __ o

10 +1

80

4]

+1

20 0

25 #1

b) Test specimen holder for Procedure B
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Figure 1 — Test specimen holder
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Dimensions in millimetres

a) Gas burner arrangement
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c) Flame stabilizer
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d) Burner tube
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1  fitted in|during assembly 6  notch

2  gasjet 7 . ~gas-mixing zone
3 choke tybe 8-\ diffusion zone

4 burner fube 9  air chamber

5 flame stpbilizer 10 gasoutlet

Figure 2 — Gas burner
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Dimensions in millimetres
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d) Bottom edge ignition
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2 flame 5 mounting pin
3 mounting frame 6 nominal flame application point

Figure 3 — Flame position and adjustment

© IS0 2016 - All rights reserved 9


https://standardsiso.com/api/?name=97b80c587b627a5b1fd9b3da0a59ca01

ISO 15025

:2016(E)

7.6 Timing devices

withar

esolution of 0,2 s or better.

One timing device to control and measure the flame application time, which can be setat 1 s intervals

— Two timing devices with a resolution of 0,2 s or better are required to measure the afterflame
time and/or afterglow time. These devices are started automatically at the instant of test flame
termination or removal and are stopped manually.

NOTE

with the specified resolution.

7.7 Filter
The filter p4
— area sp{
size: 2(]

thickne

alpha cd

8 Sampl
8.1 Samp

8.1.1 Nurn

Using the ap
to the other

machine andl cross-machine direction.

For surface
under exam
different, th

For testing

An extra teg

8.1.2 Spe

Mark the po
template (7.

Preferably, a video recording of the test can be made, provided that an on-screen timer is provided

paper

per for detection of flaming debris (see 9.1.4) shall have the following characterisftics:
pcific mass: 60 g/m2 to 100 g/m2;

50 mm x 100 mm);

5s: 0,15 mm to 0,25 mm;

llulose content: =95 %.

ling and sample preparation
ling

hber of specimens

propriate template (7.5), mark two sets of three test specimens. Mark one set perpendi
For woven/knitted or similar materials, orient the lengthwise axis of the template i

ignition, preliminary teststshould be undertaken to establish if one surface of the f|
ination is likely to produce different flammability behaviour from the other. If the
e worst or both surfaees-should be tested.

f seams, three spécimens of each seam type shall be tested.

t specimen igxequired for the installation procedure (see 9.1.2 and 9.1.3).

cimen:holder pin location marks

sition through which the pins on the specimen holder shall pass by means of the holes i

rular
n the

hbric
7 are

n the

=

Where the fabric is of open construction (for instance scrim, gauze), small pieces of adhesive tape may
be affixed to the fabric at the pin sites and the position marked on the tape.

8.1.3 Test specimen size

Cut out test specimens with dimensions of (200 * 2) mm x (160 * 2) mm for Procedure A and
(200 £ 2) mm x (80 * 2) mm for Procedure B. If specimens are to be hemmed along the lower edge to be
impinged by the flame, the hemmed specimen shall be (200 * 2) mm long. When testing hems or seams,
specimens shall be taken from garments or the thread used shall be flame resistant or as in the product
being evaluated.

10 © IS0 2016 - All rights reserved
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8.1.4 Multilayer specimens (including trim)

When specimens are composed of multiple layers or materials that are not continuous over the entire
specimen, position the material as follows.

For Procedure A, so that the longer dimension is vertically aligned in the middle of the specimen and
horizontally so that the multilayer area is impinged by the flame.

For Procedure B, so that the smaller dimension is along the bottom edge of the specimen, in a manner
consistent with its use in the protective clothing, including the manner of attachment and orientation,
and so that the multilayer area is impinged by the flame.

Spec
spec

8.1.5

Any

(200
be tJ
spec
8.1.3]
marH
temp]

8.2

Unle
havil
imm
each
seald
devii

Care
If ne

mens containing retroreflective tape or emblems and lettering are typical examples.g
mens where this specimen preparation procedure should be used.

Seams

seam to be tested shall be constructed vertically from two piecesrof’ fabric each
* 2) mm and of sufficient width depending on the nature of the seam. Alternatively,
ken from the finished product to be tested. After seam construetion or sampling,
men shall be trimmed along each vertical edge so that the fifiished specimen size

with the seam located in the vertical centreline of the specimen. After trimming th
L the position through which the pins on the specimen holdéryshall pass by means of the
late (Z.5).

Conditioning atmosphere of the test sample

5s otherwise specified, test specimens shall e conditioned for at least 24 h in an
1g a temperature of (20 * 2) °C and a relatize humidity of (65 = 5) %. If testing is not
bdiately after conditioning, place the conditioned test specimens in a sealed containg
specimen shall begin within 2 min of femoving it from either the conditioning atmos
d container. Any deviation from thespecified conditions should be reported on the tes
ition from this document [see Clause 10 a) and e)].

cessary, the specimen may) be mounted on the specimen holder (7.2) before remoy

condiitioning atmosphere.

9 1

NOTH

9.1

Procedure

More practical information concerning the laboratory aspects of these procedures is give

Installation of the test apparatus

f multilayer

measuring
seams may
the seamed
ronforms to
e specimen,
holes in the

atmosphere
carried out
r. Testing of
bhere or the
t reportasa

should be taken to avoid injury when mounting the specimens on the pins in the tinme specified.

al from the

nin AnnexB.

9.1.

L LY e
1ICOL CLUIIUILIUILIS

The tests shall be performed in an atmosphere having a temperature of (23 + 5) °C, a relative humidity
between 15 % and 80 % and air movement at the point of test less than 0,2 m/s at the commencement
of the test of each specimen. Any deviation from the specified conditions should be reported on the test
report as a deviation from this document [see Clause 10 e)].

Air movement shall not be influenced by mechanical devices operating during the test.

Drau

© ISO

ght shields may be required to maintain stability of the test flame.
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9.1.2 Procedure A — Surface ignition

9.1.2.1 Mounting of the test specimen

Place the test specimen (see 8.1.1) on the pins of the test specimen holder, making certain that the pins
pass through the points marked off from the template and that the back of the specimen is at least
20 mm away from the rectangular metal frame of the test specimen holder. Fit the test specimen holder
to the mounting frame with the specimen vertical. Check the mounted test specimen to ensure absence
of wrinkles, draping or sagging. For specimens that exhibit drape or sagging, ensure that each specimen

is mounted taut but not stretched.

Seamed spegcimens shall be mounted on the frame with the seam in the vertical centre so that it is
impinged by the flame.

9.1.2.2 Operating position of the burner

Position the|burner (7.3), without flame, perpendicular to the surface of the test specimen so as to plign
the axis of the burner 20 mm above the line of the lower pins and with the verticalcentreline of the face
of the test specimen. Make sure that the tip of the burner stabilizer is (17 + 1)omm from the surfdce of
the test spe¢imen [see Figure 3 a)].

The position of the burner should be checked after each test of six specifens.

9.1.2.3 Flame adjustment — Horizontal reach

Set the burnjer (7.3) in a vertical standby position [see Figure @/b)]. Light the burner and preheat fit for
at least 2 mliin with the height of the yellow part of the flame set to approximately 40 mm. MovEg the
burner into ja horizontal standby position [see Figure 3 c}{'and adjust the horizontal reach of the flame
to (25 = 2) mm, measured as the distance from the tip-of the burner stabilizer to the extreme epd of
the yellow part of the flame when viewed against a dark background. The flame reach shall be chgcked
before testing each set of six specimens.

9.1.2.4 Flame position

Move the burner from a standby position to a horizontal operating position (see 9.1.2.2). Confirm that
the flame impinges on the test specimen in the correct location [see Figure 3 a)].

9.1.2.5 Debris

If debris is pbserved during the installation procedure of 9.1.2.1 to 9.1.2.4, the additional procgdure
of 9.1.4 shall be used for-subsequent testing to determine whether the debris is to be termed flaming
debris. Melting of debris also shall be noted.

9.1.3 Proredure B — Bottom-edge ignition

9.1.3.1 Mounting of the test specimen

Place the test specimen (see 8.1) on the pins of the test specimen holder, making certain that the pins

pass through the points marked off from the template and that the back of the specimen is (ZOHOJ mm

away from the rectangular metal frame of the test specimen holder. Fit the test specimen holder to the
mounting frame with the specimen vertical. Check the mounted test specimen to ensure absence of
wrinkles, draping or sagging. For specimens that exhibit drape or sagging, ensure that each specimen is
mounted taut but not stretched.

Seamed specimens shall be mounted on the frame with the seam in the vertical centre so that it is
impinged by the flame.

12 © IS0 2016 - All rights reserved
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9.1.3.2 Operating position of the burner

Position the burner, without flame, in front of, but below, the test specimen so as to lie in a plane
passing through the vertical centreline of the test specimen and perpendicular to its surface with the
longitudinal axis inclined upwards at a 30° angle to the vertical bottom edge of the test specimen. Make
sure that the distance between the tip of the burner stabilizer and the bottom edge of the test specimen

is (20 + 1) mm, measured as shown in Figure 3 b).

The position of the burner should be checked after each test of six specimens.

For specimens that exhibit drape or may sag, adjustment may need to be made for each individual

spec

meninordertoensurethatthe distanceisthe same (7(\ + 1 mm) foreach cpnrimpn

9.1.3
Set t
Adju
of th
back

9.1.3

Move

.3 Flame adjustment — Vertical flame height

he burner (7.3) in a vertical standby position. Light the burner and preheat'it for at
5t the height of the yellow part of the flame to (40 * 2) mm, measured agthe distance
e burner stabilizer to the extreme end of the yellow part of the flame when viewed ag
sround [see Figure 3 d)]. The flame height shall be checked before testing each set of sij}

.4 Flame position

the burner from the standby position to the inclined opérating position (see 9.1.3.2]}

least 2 min.
from the tip
ainst a dark
¥ Specimens.

. Check that

the hottom edge of the test specimen bisects the flame [see Figure 3 d)].

9.1.3.5 Debris

If depris is observed during the installation procedure of 9.1.3.1 to 9.1.3.4, the additiongl procedure
of 9.1.4 shall be used for subsequent testing to,determine whether the debris is to be termed flaming
debr|s. Melting of debris also shall be noted.

9.1.4 Detection of flaming debris

If debris is observed in the installation procedure (9.1.2.5 or 9.1.3.5) or in subsequent testing, the following
additional procedure shall be employed to determine if the debris is to be classified as flaming debris.

A pigce of filter paper (ZZ),-at least (150 x 100) mm, shall be placed on a horizontal splid surface
(50 # 5) mm below the bottom edge of the specimen with the centre of the filter paper difectly below
the centreline of the specimen.

If the burner mechanism touches the filter paper when using bottom-edge ignition, a $uitable slot
should be cut in‘the mounting plate and in each piece of filter paper used.

9.2 | Testprocedure

9.2.1 Procedure A — Surface ignition

9.2.1.1 Setup the apparatus as described in 9.1.2.

9.2.1.2 Position the first of a set of six test specimens on the specimen holder (see 9.1.2.1). For
woven/knitted materials, record whether the machine or cross machine direction is vertical.

9.2.1.3 Apply the test flame for 10 s and observe and record:

a) whether any flaming reaches the upper edge or either vertical edge of the test specimen;

b) afterflame time measured to the nearest second;
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c¢) whether afterglow spreads beyond the flame spread area (usually the carbonized area) into the
undamaged area;

d) afterglow time measured to the nearest second;

e) the occurrence of debris;

f) whether debris ignites the filter paper (flaming debris) or melts, if applicable;

g) the occurrence of melting;

h) with sufficient light from above or behind the specimen, observe any hole formation irrespective of
size. Reford the number of holes that develop (i.e. that were not present in the original struc:lure),
the size|of the largest hole to the nearest millimetre and in which layer(s) for a multilayer speeijmen.
When tg¢sting multilayer specimens, the formation of hole(s) shall be counted and reported in|each
separable layer as well as the number of holes that can be observed as passing through all layérs of
the mulfilayer specimen.

NOTE Sipgle threads across any hole do not reduce the size of the hole for the purpose of this test.

9.2.1.4 Repeat 9.2.1.2 and 9.2.1.3 on the remaining five test specimens, withi"the same surface pf all

specimens exposed towards the flame. Test all six specimens within a total 6H20 min from completipn of

the preheat procedure and flame adjustment (see 9.1.2.3).

9.2.2 Proredure B — Bottom-edge ignition

9.2.2.1 Sef up the apparatus as described in 9.1.3.

9.2.2.2 Pofsition the first of a set of six new test specimens on the specimen holder. For woven/kilitted

materials, r¢cord whether the machine or cross machine direction is vertical.

9.2.2.3 Agply the test flame for 10 s and pbserve and record behaviour as listed in 9.2.1.3, with the

exception of h) which is not applicable to bottom-edge ignition. When required, measure damagedfchar

length using the procedure in Annex C.

NOTE The measurement of damaged/char length is optional.

9.2.2.4 Repeat 9.2.2.2 and 9.2.2.3 on the remaining five test specimens, with the same surface pf all

specimens exposed towards-the flame. Test all six specimens within a total of 20 min from completion of

the preheat procedure agd-flame adjustment (see 9.1.3.3).

10 Test report

The test re[:[nt shall include the following information:

a) a statement that the test was carried out in accordance with this document and details of any
deviation from it;

b)

exposed towards the flame;

‘)
d)

e)

out (ind
f)

14

the type of gas used if other than the standard commercial grade propane;

the date of test;

icate any deviations from 9.1.1);

the technique used to attach fabrics which cannot be supported on pins (see 8.1.2);

the procedure followed, i.e. surface ignition or bottom-edge ignition, and if applicable, the surface

the ambient conditions of temperature and relative humidity in the area in which the test is carried
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g) an identification of the garment or fabric tested including details of any pretreatment, for instance
a cleansing procedure, and including the thread used for hemming specimens, if applicable;

h) for Procedure B, whether the layers of a multilayer assembly were tested separately or together as
an assembly, or both;

i) for each test specimen, the information itemized in 9.2.1.3 and 9.2.2.3, namely:

1)
2)

whether any flaming reaches the upper edge or either vertical edge of the test specimen;

afterflame time to the nearest second;

+)

whether afterglow spreads beyond the flame spread area (usually the carbonized area) into
the undamaged area;

afterglow time to the nearest second;

the occurrence of melting;

the occurrence of debris;

whether debris ignites the filter paper (flaming debris) or melts; if applicable;

for Procedure A, the number of holes that develop, thesize of the largest hole to|the nearest
millimetre and in which layer(s) for a multilayer specimen [see 9.2.1.3 h)];

for Procedure B, the damaged/char length, if elected.
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Annex A
(normative)

Description and construction of the burner

A.1 Description

The burner
to 60 mm.
A.2 Cons

The constry

A.2.1 Gas

The orifice ¢
and after dy
corners.

truction

jet

A.2.2 Flame stabilizer

The flame s

A.2.3 Bur

The burner

a) air char

abilizer is given in detail in Figure 2 c).
ner tube

fube [see Figure 2 d)] consists offour zones:

hber;

b) gas-mixiing zone;

c) diffusio

Zone;

d) gas outlet.

Within the

edge of the 3ir holes.is/approximately level with the tip of the jet.

The diffusi

bore of 1,7 mniinternal diameter and an outlet of 3,0 mm internal diameter.

ction of the burner is shown in Figure 2 a). The burner consists of three parts:

provides a flame of suitable dimensions, the length of which can be adjusted from ) mm

liameter of the gas jet [see Figure 2 b)] shall be (0,19 + 0,02) mim. The orifice shall be drilled
illing, all burrs shall be removed from both ends of the'drilled hole without rounding the

ir chambet;the burner tube has four air holes 4 mm diameter for air inlet. The forward

zone is of conical shape and has the dimensions indicated in Figure 2 d). The burner has a

16
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