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Testing coated fabrics

Part 4. Method 6. Method for determination of breaking strength and elongation at break

Essais des tissus enduits

Partie 4. Méthode 6. Méthode de détermination de la résistance a la rupture et de I’allongement

a la rupture

Priifung beschichteter Gewebe

Teil 4. Verfahren 6. Verfahren zur Bestimmung der ReiRkraft und der ReiRdehnung

IMPORTANT NOTE. It is recommended that this Part be read in conjunction with the information in Part O ‘Foreword and general

introduction’.

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

Foreword

It has been found that the provisions of ISO 1421, which
was published in 1977 by the International Organization
for Standardization (1SO), cannot be adopted entirely as a
British Standard. The major differences between I1SO 1421
and the present method of test are in the time-to-break
specified using CRL and CRE instruments. Whereas

ISO 1421 specifies a time-to-break of 60 = 10 s using these
types of instrument the present method specifies a time-to-
break of 30 + 5 5. This shorter time has been adopted in
order to permit a more direct comparison of results using
CRE and CRT instruments and is also more compatible
with BS 2576. In other respects the details of this method
correspond in essence to the relevant parts of 1ISO 1421.

The value of strength found when a test piece of textile
fabric or coated fabric is tested to breaking is not a fixed
quantity; it depends on the width and length of the test
piece, on its moisture content and on the speed at which
the breaking force is reached. In addition to real changes in
strength, differences in observed values can be caused by
limitations of the test machines owing to inertial and
functional effects. Failure to grip the whole width of the
test piece can lead to apparently low strength values due to
partial slippage of the test piece between the jaws of the
testing machine. It is acknowledged however that a small
amount of slippage of the specimen at the face of the jaw
is sometimes unavoidable and this is acceptable providing
the slippage is not asymmetrical and the maximum amount
of slippage does not exceed 2 mm. This Part supersedes
method 6 of BS 3424 : 1973.
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1. Scope

This Part of this British Standard describes means of
determining the breaking strength and breaking extension
of cut strips of fabric coated with rubber or plastics, either
wet or dry, using the following types of machine.
Constant rate of load (CRL)
Constant rate of traverse (CRT)
Constant rate of specimen extension (CRE)
It is emphasized that results for a specific fabric may vary

according to the procedure employed, particularly when
the fabric has a high extension at break.

The method is not recommended for use with products of
which the base cloth is of a weft or plain knitted
construction.

NOTE. The titles of the publications referred to in this standard are
listed on page 3.

2. Definitions

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

2.1 breaking strength. The maximum tensile force observed
during a test in which the specimen is stretched until it
breaks.

2.2 breaking extension. The extension at the maximum
tensile force. It is expressed as a percentage of the initial
gauge length.
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3. Principle

A rectangular strip of fabric is extended by a suitable means
until it breaks. The breaking strength and breaking exten-
sion are determined either from visual observations or from
an autographic recording.

4. Apparatus

4.1 A tensile testing machine of one of the types described
in (b), (c) and (d) and having the general characteristics
described in (a) as follows.

(a) General. Tensile testing machines are provided with
means for indicating (or preferably for recording) both
the maximum load applied to the test specimen in
stretching it to rupture and the corresponding extension
of the test specimen. Under conditions of use, the error
of the indicated or recorded maximum force at any
point in the range in which the machine is used does not
exceed 1 %, and the error of the indicated or recorded
maximum jaw separation does not exceed 1 mm. The
central points of the two jaws of the machines are in the
line of pull, the front edges are at right angles to the line
of pull, and their clamping faces are in the same plane.
The jaws are capable of holding the test specimen
without allowing it to slip; designed so that they do not
cut or otherwise weaken the test specimen; and are not
less than the width of the test specimen. 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, engraved or corrugated jaws are
used. Suitable packing materials for use with either
smooth or corrugated jaws include paper, felt, leather,
plastics or rubber sheet. Means may also be provided for
measurement of the free length extension of the
specimen. This method is more accurate than the
extension recorded between the jaws since ‘‘necking’’

of the test piece near the jaws or slight slippage in the
jaws has little effect on the central part of the test strip.

(b) Constant rate of load machines. After the first 10's
of the test, the rate of increase of force per unit time
does not differ by more than 10 % from the average rate
of increase of force per unit time over the whole period
of the test.

The machine applies the required force within 30+ 5s.
The required force is the specified breaking force or,
when the minimum breaking force is not specified, the
average breaking force as estimated from preliminary
experiments.

NOTE. BS 3424 : 1973 specified a time-to-break of 60 + 10's.
All things other than the time to break being equal, use of this

longer period would normally cause a lower breaking strength
to be indicated.

(c) Constant rate of traverse machines. After the first 5 s
of the test, the average rate of traverse of the pulling jaw
in any 2 s interval does not differ by more than 5 %
from the average rate of traverse over the whole period
of test.

The rate of traverse of the pulling jaw is
100 = 10 mm/min.

(d) Constant rate of extension machines. For these
machines, in which the rate of separation of the jaws is
independent of the extensibility of the material under
test, the rate of traverse of the pulling jaw is such that
rupture is reached in 30 + 5 5. After the first 5 s of the
test the rate of increase in the distance between the jaws
in any 2 s interval, is uniform to within 5 %.
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NOTE. BS 3424 : 1973 specified a time-to-break of 60 + 10s.
All things other than the time to break being equal, use of this
longer period would normally cause a lower breaking strength
to be indicated.

5. Preparation of test specimens

Avoiding the selvedges, five test specimens shall be cut in
the longitudinal direction of the roll and five test specimens
in the transverse direction. 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 jaws.
Specimens shall be selected from the full usable width and
length of the sample but not within 50 mm of a selvedge.

Where possible, a warp or weft thread shall be removed
from one cut edge to ensure that the yarns are parallel to
the test strip before marking out the width of each test
specimen. If feasible, where bowing or skewing has
occurred, follow the direction of the threads. Where such
distortion occurs, report it with the results.

6. Conditioning

Condition the test specimens in accordance with method 4
(i.e. Part 2 of this standard).

If determinations are to be made on wet test specimens,
totally immerse these for a minimum of 1 hat 20+ 2°Cin
an aqueous solution of a non-ionic wetting agent of
concentration not more than 0.1 % (m/m). Thoroughly
rinse in water and test within 1 min of removal from the
water.

7. Procedure

7.1 Pre-tension. Set the jaws of one of the types of tensile
testing machine described in 4.1 200 = 1 mm apart. Clamp
a test specimen centrally in the stationary jaw so that its
longitudinal centreline passes through the centre points of
the front edges of the jaws. Apply the appropriate pre-
tension from the following values:

(a) for fabrics up to and including 200 g/m?: 2 N

(b) for fabrics over 200 g/m? and up to and including
500 g/m?: 5N

(c) for fabrics over 500 g/m?: 10 N.

7.2 Marking. Make a small mark across the specimen at the
jaw/specimen interfaces with a suitably coloured crayon, so
that any slippage of the specimen in the jaws can be
ascertained.

If free length extension is to be measured, mark gauge lines
a suitable distance apart across the central portion of the
test specimen.

7.3 Operation. Engage any device for reading the breaking
strength and elongation, put the moving clamp in motion
and extend the test specimen to the point of rupture.
Repeat the procedure for each test specimen.

7.4 Slippage. Disregard any test results where the test
specimen slips asymmetrically or by greater than 2 mm or
breaks within 5 mm of the face of the machine jaws.

8. Calculation and expression of results

Record the breaking strength, in newtons, of each of the
five test specimens in each direction and calculate the mean
value.

Record the breaking extension, to the nearest 1 mm, for

each of the five test specimens in each directi
calculate the mean value. Express this a5 3 peu%eqments

the initial test length between the jaw: (2200 mmd wmasre Sharing Hub
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