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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 1SO
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 1ISO, also take part in the work. ISO collaborates closely with the International
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Introduction

This method is one of two closely related methods of test for the inflammability of textile fabrics. It determines
the ease of ignition, as defined in ISO 4880; the other method measures flame spread time (see 1ISO 6941).

© 1SO 2004 — Al rights reserved \Y
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INTERNATIONAL STANDARD ISO 6940:2004(E)

Textile fabrics — Burning behaviour — Determination of ease of
ignition of vertically oriented specimens

1 Scope

This Ipternational Standard specifies a method for the measurement of ease of ignition of.\vert|cally oriented
textile| fabrics and industrial products in the form of single or multi-component fabfics’ (cgated, quilted,
multilayered, sandwich constructions, and similar combinations), when subjected to a . small, defined flame.

This method assesses the properties of textile fabrics in response to flame contact‘under controlled conditions.
Results may not apply to situations where there is restricted air supply or expesure to large sourges of intense
heat.

positigned within the test specimen so as to be subjected to the test.flame. Whenever practicable, trimmings

The i{fluence of seams on the behaviour of fabrics can be determined by this method, the seam being
should be tested as part of the fabric assembly on which they are, or will be, used.

2 Nprmative references

The fpllowing referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referen¢ed document
(including any amendments) applies.

ISO 4B80, Burning behaviour of textiles and textile products — Vocabulary

ISO 6p41, Textile fabrics — Burningsbehaviour — Measurement of flame spread properties of vertjcally oriented
specimens

3 Teérms and definitioens
For the purposes ofthis document, the following terms and definitions apply.

3.1
flame|application time
time forwhich the ignition flame is applied to the test specimen

3.2
afterflame time
duration of flame

length of time for which a material continues to flame under specified test conditions, after the ignition source
has been removed

NOTE Afterflame time is measured to the nearest second and afterflame times of less than 1,0 s should be recorded as
Zero.

3.3
ignition
initiation of combustion

© 1SO 2004 — All rights reserved 1
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3.4
sustained co

mbustion

flaming of the specimen which gives an afterflame time of 5 s or more or which reaches the top or vertical edges

in less than 5

3.5

S

minimum ignition time
minimum time of exposure of a material to an ignition source to obtain sustained combustion under specified
test conditions

4 Principlle

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

The mean igrjition time is determined as the weighted mean of the measured flame application times to pbtain
ignition of the|specimens.

5 Apparatus

5.1 Mounting frame, constructed to a design capable of holding the gas burner (5.2, see Figure 1) and the
test specimer] holder (5.3, see Figure 2) in the specified relative orientation (see Figure 3).

5.2 Gas bujfner, as described in Annex A, capable of being.moved from a standby position, where the tip of
the burner is @t least 75 mm from the test specimen, to eitherthe horizontal or inclined operating position (see
Figure 3).

5.3 Specimgn holder, consisting of a rectangular(metal frame having a specimen support pin at each ¢orner
of a rectanglg of length 190 mm by width 70 mm (see Figure 2). The pins for supporting the specimen have a
maximum diafneter of 2 mm and a length of atleast 26 mm.

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

For the purpope of locating the spéeimen in a plane at least 20 mm away from the frame (see 9.1.1 and 9.2.1),
a spacer stublof 2 mm diameter-and a length of at least 20 mm shall be positioned adjacent to each of the four
pins.

5.4 Template, flat and tigid, made of a suitable material and a size corresponding to the size of the spelcimen
(200 mm x 8D mm).“Heles approximately 4 mm in diameter are drilled in each corner of the template and
positioned so|thatthe distances between the centres of the holes correspond to the distances between the pins
on the specinen-holder (see Figure 2). The holes should be located equidistant about the vertical centreline of

the template.

5.5 Gas, commercial grade propane or butane or butane/propane mixtures.

NOTE Commercial grade propane is preferred but other gases may be used.

5.6 Timing devices

5.6.1 A timing device to control and measure the flame application time, which can be set at 1 s and adjusted
at 1 s intervals to an accuracy of 0,2 s or better.

5.6.2 Three timing devices reading to 0,2 s or better are required to measure the afterflame time. This device
is started, preferably automatically, at the instant of test flame termination or removal, and is stopped manually.

© 1SO 2004 — All rights reserved
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6 Cautionary measures

6.1 Construction of testing equipment

Some products of combustion are corrosive. The equipment shall be constructed of material that will not be
adversely affected by the fumes.

6.2 Location of test apparatus

The v
cabing
any w

6.3

Burning of materials may produce smoke and toxic gases that can affect the health of operators. H
nosphere of the testing location, which shall be of adequate dimensions to avoid endangetlling the health

the at
of ope

NOTE

S

7.1

Mark
and fi

Speci
flame
chara
surfac
chara

An ite
10 sp¢
(see 9

blume of air surrounding the test location shall not have any influence on testing. Where 'ar]
bt is used for the test, provision shall be made to allow the specimen to be mounted atleast
All.

Health and safety of test operators

rators, shall be cleared of smoke and fumes by an extractor fan-Ok other means of ventilatig

Smoke and fume emission may be subject to national regulations concerning atmospheric pollution

hmpling

Number of specimens

but a set of twelve test specimens{using the template (5.4), to allow for at least five instan
e instances of non-ignition to oceur.

mens should normally bestested with the length direction vertical and the outer face towar

If the test material js\non-homogeneous and preliminary testing indicates dissimilar
Cteristics, length and-width specimens should be tested separately. For surface ignition,
es of the sample.are visually dissimilar and preliminary testing indicates dissimilar
Cteristics, each<Surface shall be tested and the results reported separately.

rative procedure is used and the exact number of specimens cannot be stated. A
bcimens;is needed for each orientation. An extra test specimen is required for the setting
.1 and’9.2).

open-fronted
300 mm from

etween tests,

n (see 6.2).

control.

ces of ignition

Is the igniting
inflammability
vhere the two
inflammability

minimum of
up procedure

7.2 Specimen holder pin location marks

Mark the position through which the pins on the specimen holder must pass by means of the holes in the
template (5.4).

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

7.3 Test specimen size

Cut out specimens (200 mm = 2 mm) X (80 mm % 2 mm).

© 1SO 2004 — Al rights reserved
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Dimensions in millimetres
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Figure 1 — Gas burner
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Dimensions in millimetres
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Figure 1 — Gas burner (continued)
8 Cpnditioniftg and testing atmosphere

8.1 Conditioning

Unless otherwise specified, test specimens shall be conditioned in an atmosphere having a temperature of
20 °C %+ 2 °C and a relative humidity of 65 % = 5 % for at least 24 h. If testing is not carried out immediately
after conditioning, place the conditioned test specimens in a sealed container. Testing of each specimen shall
begin within 2 min of removing it from either the conditioning atmosphere or the sealed container.

NOTE Care must be taken to avoid injury when mounting the specimens on the pins in the time specified. If necessary, the
specimen may be mounted on the specimen holder (5.3) before removal from the conditioning atmosphere.

© 1SO 2004 — All rights reserved 5
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Figure 2 — Test specimen holder
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8.2 Testing atmosphere

The tests should be performed in an atmosphere having a temperature between 10 °C and 30 °C, a relative
humidity of between 15 % and 80 %, and air movement less than 0,2 m/s at the commencement of the test of
each specimen. Air movement shall be measured at the flame application position and shall not be influenced
by mechanical devices operating during the test.

NOTE Draught shields may be required to maintain stability of the test flame.

9 Setting up the apparatus

9.1 Procedure A (surface ignition)

9.1.1 | Mounting the specimen

Place|the test specimen (see 7.1) on the pins of the test specimen holder, making certain that fthe pins pass
through the points marked off from the template and that the back of the speeimen is at least 20 mmm away from
the regtangular metal frame of the test specimen holder. Fit the test specimen holder to the mountjng frame with
the spgecimen vertical.

9.1.2 | Operating position of the burner

Positigpn the burner perpendicular to the surface of the test.specimen such that the axis of the bufner is 20 mm
above the line of the lower pins and is aligned with the vertical centreline of the face of the tgst specimen.
Ensurg that the tip of the burner stabilizer is 17 mim &= 1 mm from the surface of the test specimen [see
Figurg 3 a)].

9.1.3 | Flame adjustment — Horizontal.reach

Set the burner in the vertical standhy ‘position. Light the burner and preheat it for at least 2 min. M@ve the burner
into tHe horizontal standby positionyand adjust the horizontal reach of the flame to 25 mm + 2 mm, measured
as thg distance from the tip of(the burner stabilizer to the extreme end of the yellow part of the flame when
viewefl against a dark background [see Figure 3 d)].

The flame reach shall-he_checked before testing each set of six specimens.

NOTE| If the apparatus does not have a horizontal standby position, it will be necessary to remove the test specimen before
carrying out the.flame adjustment.

9.1.4 | Elame position

Move the burner from the standby position to the horizontal operating position (see 9.1.2). Confirm that the
flame impinges on the test specimen in the correct location [see Figure 3 a)].

9.2 Procedure B (bottom edge ignition)

9.2.1 Mounting of the test specimen

Place the test specimen (see 7.1) 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.

© 1SO 2004 — All rights reserved 7
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9.2.2 Operating position of the burner

Position the burner in front of, but below, the test specimen such that it lies in a plane through the vertical
centreline of the test specimen and perpendicular to its surface with the longitudinal axis inclined upwards at
30° to the vertical bottom edge of the test specimen. Ensure that the distance between the tip of the burner
stabilizer and the bottom edge of the test specimen is 20 mm 4= 1 mm measured as shown in Figure 3 b).

NOTE It may not be possible to obtain consistent results with fabrics that exhibit drape or sag. Surface ignition may be
more appropriate for such fabrics.

9.2.3 Flame adjustment — vertical flame height

Set the burnef in the vertical standby position. Light the burner and preheat it for at least 2 min. Adjust the|flame
height to 40 im & 2 mm, measured as the distance from the tip of the burner stabilizer to the extreme gnd of
the yellow pait of the flame when viewed against a dark background [see Figure 3 c)].

The flame height shall be checked before testing each set of six specimens.

9.2.4 Flame|position

Move the burmer from the standby position to the inclined operating position(séee 9.2.2). Check that the hottom
edge of the tgst specimen bisects the flame [see Figure 3 b)].

Dimensions in millinpetres

17 +1

20

a) Surface ignition

Figure 3 — Flame position and adjustment
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Dimensions in millimetres
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b) Bottom edge.ignition
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40 £2

c) Vertical flame height
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Key
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3 pin
4 mounting frame
5 flame
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Figure 3 — Flame position and adjustment (continued)
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10 Test procedure

10.1 Surface ignition

10.1.1 Set up the apparatus as described in 9.1.

10.1.2 Position a fresh test specimen in the specimen holder (see 9.1.1). Record whether the length or the
width direction is vertical and which surface of the test specimen is exposed towards the test flame.

10.1.3 Apply the test flame for the flame application time that approximates to the shortest time to cause

ignition.

NOTE Prelimipary testing may be needed to determine this initial flame application time.

10.1.4 Recofd the flame application time and whether ignition has occurred.

10.1.5 Mount a fresh specimen in the same orientation in the specimen holder. If ignition has occurred wjth the
previous spedimen, apply the test flame for 1 s less; if ignition has not occurred with the previous spe¢imen,
apply the test|flame for 1 s more. Record the flame application time and whether ignitien has occurred.

If a specimen] ignites with a 1 s flame application time, record non-ignition.as “0” and retest with 1 s{flame
application time. If a specimen does not ignite with a 20 s flame application time, retest with a 20 s|flame
application tinpe.

10.1.6 Contipue testing in accordance with 10.1.5 until there arecat least five instances of ignition and five
instances of non-ignition. In the case of ignition at 1 s flame application time, continue until there are at legst five
instances of ignition at 1 s. In the case of non-ignition at 20 s flame application time, continue until there(are at
least five instances of non-ignition at 20 s.

NOTE The mgximum flame application time used is 20 s. Materials that do not ignite with this flame application time will not
normally ignite jwith higher flame application times. If necessary, testing can be extended above 20 s and this fact rgported
in the test repoft (see Clause 13).

10.2 Bottom edge ignition

10.2.1 Set up the apparatus as described in 9.2.

10.2.2 Positipn a fresh test specimen in the specimen holder (see 9.2.1). Record whether the length |or the
width direction is vertical and\which surface of the test specimen is exposed towards the test flame.

10.2.3 Applythe test flame for a flame application time that approximates to the shortest time to cause igjnition.
NOTE Prelimiparyctesting may be needed to determine this initial flame application time.

10.2.4 Recofdtheftameappticationtimeand-whetherignitromhasoccurrett

10.2.5 Mount a fresh specimen in the same orientation in the specimen holder. If ignition has occurred with the
previous specimen, apply the test flame for 1 s less; if ignition has not occurred with the previous specimen,
apply the test flame for 1 s more. Record the flame application time and whether ignition has occurred.

If a specimen ignites with a 1 s flame application time, record non-ignition as “0” and retest with 1 s flame
application time. If a specimen does not ignite with a 20 s flame application time, retest with a 20 s flame
application time.

10.2.6 Continue testing in accordance with 10.2.5 until there are at least five instances of ignition and five
instances of non-ignition. In the case of ignition at 1 s flame application time, continue until there are at least five
instances of ignition at 1 s. In the case of non-ignition at 20 s flame application time, continue until there are at
least five instances of non-ignition at 20 s.

10 © 1SO 2004 — All rights reserved
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NOTE The maximum flame application time used is 20 s. Materials that do not ignite with this flame application time will not
normally ignite with higher flame application times. If necessary, testing can be extended above 20 s and this fact reported
in the test report (see Clause 13).

11 Calculation of the mean ignition time

Calculate the mean of the recorded times for ignition or non-ignition, whichever has occurred least. If the data
relate to non-ignition, add 0,5 s; if it relates to ignition, subtract 0,5 s. Round this result to the nearest second
and report as the mean ignition time for the orientation tested. See Annex B for a worked example.
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Test report

Precision

methods are used to determine the mean ignition time, which is the minimum._flame ag
bd to produce sustained combustion under the specified test conditions, calculated-to the ne
ecision of the methods is largely dependent on the type of material to be tested.

methods are designed for use on inflammable materials, which sustainycombustion wher
pe of material, these methods are accurate to the nearest second. However, because the
ppresents the boundary between non-ignition and ignition, both types of behaviour may
the flame is applied for exactly the mean ignition time. See worked example in Annex B.

ethods are not suitable for flame-retardant materials, which.give only very limited combusti
hed combustion. The limited combustion of these materials is difficult to detect by these
retardant materials are consistently recorded as “nat.ignited by 20 s”. The flame-retardan
fabrics may be determined by other test methods.

n intermediate materials give extremely variable results. These materials give sustained co

ation times. This inconsistent behaviouris a property of the material and not a feature of the

st report shall include thefollowing information:

statement that the test was carried out in accordance with this International Standard and
viation from it;

s used;
te of test;

hbient 'conditions of temperature and relative humidity in the area in which the test was c4

plication time
arest second.

ignited. With
mean ignition
be observed

bn rather than
methods and
properties of

mbustion only

certain limited circumstances, i.e., sustained combustion is only achieved within a narrow ffange of flame

test methods.

details of any

rried out (see

8.

P):

e)
f)
a)

technique used to attach fabrics that cannot be supported on pins (see 7.2);

bottom ignition was used;

h)

specimen;

to

the mean ignition time calculated in accordance with Clause 11 for each orientation tested;

10.1.6 and to 10.2.6).
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which surface was exposed towards the flame, which fabric direction was vertical, and whether surface or

a table giving the flame application time and the observation of ignition or non-ignition for each test

if the fabric did not ignite with a 20 s flame ignition time (or higher maximum flame ignition time: see Notes
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