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Testing coated fabrlcs

Part 21, Method 24. Method for determination of elongation and tension set

Essais des supports textiles revétus

Partie 21, Méthode 24, Méthode de détermination de | allongement et de la déformation aprés tenSIon

Priifung beschichteter Gewebe

Teil 21. Verfahren 24, Verfahren 2ur Bestlmmung der Dehnung und des Verformungsrestes

IMPORTANT NOTE.
general introduction’,

Foreword

Tension set, sometimes referred to as permanent set,

is defined in various ways depending upon the discipline
concerned. The general descriptions of tension set or
permanent set, however, invariably agres; it is only the
means by which it is derived that differs. In order to avoid.
any misunderstanding, therefore, a definition of tension set
as applied to coated fabrics has been prepared.

The factors affecting the determination of tension set are;
the rate at which the specimen is extended, the temperature
and relative humidity prior to and during testing, the period
or elapse of time between the extension of the specimen
and the release of the load or strain, the period allowed for
recovery and the previous mechanical history of the '
specimen. This last factor can be of particular importance,
as specimens can be mechanically conditioned by repeated
loadings followed by periods of relative recovery in-which
some strain is maintained or periods of recovery in whlch
the specimen is under zero strain.

Generally, however, the point of interest in conducting the
“test is to discover the extent to which the coated fabric will

*n preparation.
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\t is recommended that this Part be read in conjunction with the information in Part O ‘Foreword and

suffer permanent deformation after it has been strained
beyond a given point. The extent of the permanent
deformation is the value referred to as tension or permanent

- set.

Because of all these variables, and as the designers of coated
fabrics for, for example, airships, sails and inflated structures, -
will have different interests than designers of coated fabrics
for upholstery and clothing applications for example, a

method of test has been developed which it is hoped will
cater for all these interests and at the same time permit

direct comparison to be made of materials of different types.

For methods of test related to creep and creep recovery,

refefence should be made to method 36 of BS 3424 :

" Part 33%,

This Part of this standard supersedes method 24 of
BS 3424 : 1973.

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

This Part of BS 3424 describes a method of test for
determining the elongation and tension set of coated fabrics.
NOTE. The titles of the publications referred to in this standard

are listed on page 6.

2 Definitions

For the purposes of this Part of BS 3424 the following
definitions apply.

2,1 stress. The force applied to the test specimen.

NOTE. Because of the difficulty of accurately measuring the cross-
sectional area of textiles and consequently coated fabrics, ¢cross-
sectional area is ignored, Mass per unit area is self cancelling and
can be ignored for these purposes.

2.2 strain. The ratio of elongation to original length, i.e.
the difference between the elongated length of the test
specimen and the original length divided by the original
length. ’ ‘

2.3 tension set. The extension remaining after a test
specimen has been attached and allowed to retract in a
specified manner, expressed as a percentage of the original
test length or test strain.

NOTE. This is sometimes also referred to as permanent s‘et.

2,4 set, The deformation remaining after complete release
of the force producing the deformation.

2.5 yield stress. The tensile stress at which occurs the first
marked inflection of the stress-strain curve when extended
either under the condition described in method 6

(i.e. BS 3424 : Part 4) or under the conditions described in
this Part of BS 3424. Where any increase in strain occurs
without any increase in stress, this point is taken as the
yield stress,

2.6 percentage elongation at yield. The percentage
elongation produced in the gauge length of the test
specimen at the yield stress.

2.7 percentage elongation. The difference between the
elongated length of the test specimen and the original gauge
length, expressed as a percentage of the original gauge
length.

3 Principle

A strip of preconditioned coated fabric is extended at a
specified rate either until a predetermined percentage elong-
ation or until a predetermined load on the test specimen is
attained. This deformation or load is maintained for a
specified duration, after which the load is released at a
specified rate. The test specimen is then allowed to relax
under zero load for a specified duration. The amount of
unrecovered deformation is measured.

!
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4 Apparatus

4.1 A measuring device suitable for measuring the distance
between the gauge marks (see 5.3) of the test specimen to
the nearest 0.1 mm.

4.2 A straining device of low inertia having one nominally
fixed jaw and one jaw capable of being moved at a nominal
constant rate of traverse of 5 mm/min. The device is fitted
with an autographic recording device. The central points of
the two jaws of the machine are in line of pull, the front
edges of the jaws are at right angles to the line of pull and
their clamping faces are in the same vertical plane. The jaws
are capable of holding the test specimen without allowing
it to slip, are designed so that they do not cut or otherwise
weaken the test specimen, and are not less than 50 mm
wide. The faces of the jaws are smooth and flat, except that
when the test specimen cannot be held satisfactorily with
flat faced jaws, even with packing, then engraved or
corrugated jaws are used.

NOTE., Suitable packing materials for use with either smooth or
corrugated jaws include paper, felt, leather, plastics or rubber shest.

6 Preparation of test specimens

5.1 Longitudinal and transverse specimens

Avoiding the selvedges, cut three specimens in the
longitudinal direction of the roll and three specimens in
the transverse direction of the roll. Each test specimen shall
be 50 mm wide and of a length sufficient to allow a
distance of 200 mm between the edges of the pairs of
clamping jaws.

5.2 Bias direction specimens

Unless otherwise specified in the relevant product
specification, cut three specimens at 45° to the longitudinal
direction of the roll and three specimens at right angles to
the first three specimens, avoiding the selvedges. Each test
specimen shall be not less than 200 mm square in order to
allow a distance of 200 mm between the edges of the pairs
of clamping jaws, as shown in figure 1.

5.3 Gauge marking of test specimens

Across the centre of each test specimen draw gauge marks
100 mm apart at right angles to the length of the test
specimens.

6 Conditioning

Condition the test specimens in accon;dance with method 4
(i.e. BS 3424 : Part 2).
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