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Foreword

This British Standard has been prepared under the direction
of the Clothing Standards Committee.

In the past, protective clothing materials have been tested
by the method given in BS 3119 and their flammability
performance has been expressed in terms of BS 3120.

This standard provides a new and more realistic procedure
for testing, classification, and specification of performance
levels for materials intended for use in clothing which have
to resist the spread of flame after short periods of contact
with a small igniting flame.

The method of test specified is test 2 of BS 5438 : 1976,
modified for these particular materials on the basis of
extensive inter-laboratory trials. The behaviour of materials
which shrink on application of a flame was found to be
inconsistent with actual garment behaviour when using the
original test frame, which has therefore been replaced by a
frame with corner pins only. Specimen tension and
horizontal reach of the igniting flame have been specified,
as these were found to affect the test results.

The observations and measurements have also been
modified, with a ‘damaged length’ being measured in order
to assess the extent of flame spread on materials which
char to a limited extent rather than melt to form holes.
Flame spread to the edge of the specimen and separation of
flaming debris are noted. The time for which flaming
persists after removal of the ignition flame is measured as
duration of flaming. The extent of damage caused by the
igniting flame plus any flaming of the material is measured
in terms of extent of hole and damaged length, which
provide indirect measurements of the extent of flame
spread. The values recorded for these flame spread
parameters depend on the type and mass per unit area of

material tested and can also vary considerably from specimén

to specimen.

The flame spread behaviour of materials for protective
clothing tested by this method can be divided into
3 classes (A, B and C):
A. The material is not decomposed and is not ignited
under the test conditions.

B. The material may be decomposed, it may ignite but
any flaming or glowing ceases before or immediately
after removal of the igniting flame. Damage is confined
to the area affected by the igniting flame, no hole is
formed and no flaming debris separates.

C. The material decomposes, it may ignite but any
flaming or glowing ceases shortly after removal of the
igniting flame. Damage may spread away from the area
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Other flame spread behaviour which can be recognized and
which is not classified is, for example:

The material decomposes and ignites with either a weak
flame which persists and spreads in one direction only
and which goes out before or on reaching one edge of
the specimen, leaving a substantial portion of the
specimen undamaged, or virtually the entire specimen is
consumed in the subsequent flaming.

The flammability classes in this standard are specified in
terms of the measured parameters, allowing for material
and test variability, in order to correspond with the types
of behaviour described above. Assessment is based on the
worst result of any parameter on any specimen.

Flammability testing and classification may be carried out
after an appropriate cleansing or wetting procedure as
detailed in BS 5651. The test results are expressed as dual
flammability and durability indices. Materials are required
to meet these claimed indices before and after the cleansing
or wetting procedure used. These indices record the degree
of flame spread observed when material is tested after a
specified durability procedure. They may be used to predict
the probable behaviour of a clean and well maintained
garment made from the material when exposed to a small
igniting flame for a short period. They do not predict the
behaviour of the material when exposed to a large,

intense heat source, when subjected to molten metal splash,
or when used in oxygen enriched atmospheres.

Additional tests will be needed to assess thermal protection
properties of the material under specific use conditions.
Further Parts of this standard are planned to cover these
other procedures.

Attention is drawn to the fact that the following statement
is required to be an item of the test report specified in

BS 5438.

The resuits may not apply to situations where there is
restricted air supply or prolonged exposure to large sources
of intense heat as in a conflagration.

Compliance with a British Standard does not of itself confer
immunity from legal obligations.

In particular, attention is drawn to the need, if appropriate,
for the fibre content to be given in accordance with
Statutory Instrument 1973 No. 2124. Trade Descriptions.
The Textile Products (Indication of Fibre Content)
Regulations, published by HMSO and also to the fact that
it is essential that any claims concerning the flammability of

fabrics satisfy the requirements of currentgrelevant
Regulations made under the Fahiics (Misﬁ(ﬁéumnts
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affected by the igniting flame but does not approach the
edge of the specimen. A hole may be formed but no
flaming debris separates.
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British Standard

Materials and material assemblies used in clothing
for protection against heat and flame

Part 1. Specification for flammability testing and performance

1. Scope

This Part of this British Standard specifies the performance

requirements for the flame spread properties of materials
and material assemblies for use in protective clothing when

tested by the methods detailed in BS 5438 modified as given
in appendix A of this standard and using, where appropriate,

a cleansing or wetting procedure detailed in BS 5651.
Classifications for flammability and durability to cleansing
indices are included.

NOTE. The titles of the publications referred to in this standard
are listed on the inside back cover.

2. Definitions

For the purposes of this British Standard the following
definitions apply.

2.1 damaged length. The maximum extent, in a vertical
direction, of the damaged material measured as detailed
in appendix A.

2.2 flammability index. An index letter, A, B, or C,

as specified in clause 6 and indicating the flame spread
properties of a material when tested as detailed in
appendix A.

2.3 durability index. An index letter, L, Q, R, S, T,U,V,
W, X or Y, as specified in clause 7 indicating the specific
washing or cleansing procedure to which the test material
was subjected prior to flammability testing.

3. Sampling and test specimens

3.1 Fabrics. At least one sample of sufficient size to
provide the required twelve test specimens shall be taken
from each finishing batch or, when the batch size is greater
than 5000 m, from every 5000 m.

3.2 Leather. Six specimens (see clause 4), from different

pieces, shall be taken from each lot or, when a lot is greater

than 5000 m?, from every 5000 m?.

3.3 Garments. Samples taken from protective clothing
garments shall enable the required twelve seamless test

specimens to be obtained. For leather garments see clause 4.

4. Durability to cleansing

The material shall comply with the requirements of clause 8

both before and after the appropriate cleansing or wetting
procedure as detailed in BS 5651.

Some leather protective clothing is not normally subjected
to any cleansing procedure during its service life and it is
not necessary to submit such leather specimens to any
cleansing procedure; thus only six specimens are needed.
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Materials treated with renewable flame retardants which are
not durable to water soaking are not considered suitable for
protective clothing as it is impossible to check the
effectiveness of retreatment without destroying the garment.

5. Test procedures

Submit the test specimens to the procedure described in
test 2 of BS 5438 with the additional procedures given in
appendix A of this standard. Where appropriate, test three
specimens in the width direction and three in the length
direction both before and after cleansing. For leather, test
six specimens but their orientation is not critical. Where
garments are to be produced in a multi-layer material
assembly, prepare test specimens in the combination in
which they will be used.

6. Flammability index

The results of the flammability test shall be expressed as a
‘flammability index’. The values for each of the four
parameters measured shall not exceed the limits specified
for the allocated index letter in table 1. No part of any hole
nor any part of the lowest boundary of any flame shall
reach the upper or either vertical edge of any specimen and
there shall be no separation of burning debris from any
specimen.

Table 1. Flammability indices

Maximum measured parameter Index

A B (o
Maximum duration of flaming (in s) 1 4 8
Maximum duration of afterglow (in s) 1 4 8
Maximum vertical hole (in mm) 0 0 {150
Maximum damaged length (in mm) 5 100 | 150

Classification is based on the worst result obtained either
before or after the cleansing treatment. However, if only
one parameter on one specimen fails to meet the specified
performance requirements, classification shall be made on
the basis of a retest of a further six specimens. Classification
is then based on the worst result obtained on eleven
specimens ignoring the original outlier.

7. Durability index (cleansing or wetting)
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