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IMPORTANT NOTE. Before reading this method it is essential to read the foreword, general introduction and instructions to BS 2782,

issued separately.

0. Introduction

This group of methods describes tests for determining the
tensile properties of thin sheet or film.

The three methods describe procedures carried out at
different rates of grip separation to suit different types of
material. These three test speeds have been selected from
the range given in ISO/R 1184 with which the methods are
in general agreement.

Warning note. These methods should only be operated by
trained personnel and due attention should be paid to any
necessary safety precautions.

1. Scope and field of application

These methods describe procedures for determining the
tensile properties of film or of thin sheet less than 1 mm
thick, in the form of a standard test piece tested under
defined conditions of pretreatment, temperature, humidity
and rate of separation of grips. The three methods differ
only in the rate of separation of the grips as follows:

Method 326A : 5 mm/min;
Method 326B : 50 mm/min;
Method 326C : 500 mm/min.

The methods may not be suitable for determining the
tensile properties of reinforced films or cellular sheet or
films. Materials of low ductility may not exhibit a well
defined yield point.
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2. References

The following standards publications are referred to in
these methods.

BS 2782 Methods of testing plastics
Foreword, general introduction and

instructions : 1975

Method 512A. Gravimetric thickness of
flexible sheet

Method 512B. Thickness by direct
measurement of flexible sheet

BS 2782 : 1970

BS 5214 Testing machines for rubbers and plastics
Part 1 Tensile, flexural and compression
machines

ISO/R 1184 Plastics — Determination of tensile

properties of films

3. Definitions

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

3.1 tensile stress. The tensile force carried by the test
piece per unit area of the original cross-sectional area
between the reference lines.

3.2 strain. The ratio of the change in the distance between
the reference lines to the original distance.
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3.3 vield point. The first point on the force-extension
curve at which an extension occurs without an increase in
force.

3.4 tensile strength. The maximum tensile stress that the
test piece is capable of supporting.

3.5 yield stress. The tensile stress at which occurs the first
marked inflection of the stress-strain curve. Where any
increase in strain occurs without any increase in stress, the
stress at this point is taken as the yield stress.

3.6 percentage elongation. The elongation produced in
the gauge length of the test piece by a tensile stress,
expressed as a percentage of the original gauge length
(distance between the reference lines).

3.7 percentage elongation at yield. The elongation produced
in the gauge length of the test piece at the yield stress,
expressed as a percentage of the original gauge length
(distance between the reference lines).

3.8 percentage elongation at break. The elongation at
break produced in the gauge length of the test piece,
expressed as a percentage of the original gauge length
(distance between the reference lines).

4. Principle

Test pieces are extended at specified rates of grip separation
and the elongation and corresponding force recorded.
Tensile stress and elongation at the yield point, and/or
tensile stress and elongation at break, are calculated.

5. Apparatus
The following apparatus is required.

5.1 Tensile testing machine. The tensile testing machine
shall be power driven and capable of maintaining one or
more of the following rates of grip separation:

5 mm/min
50 mm/min
500 mm/min

In all cases, a continuous indication of the force applied to
the test piece, preferably recorded autographically with
permanent indication of the maximum force, shall be
provided. The force scale shall be calibrated by a suitable
method to ensure that the error does not exceed the
requirements of grade A of BS 5214 : Part 1 : 1975.
Unless otherwise specified, the machine shall be provided
with a type of grip that maintains or increases grip pressure
as the force applied to the test piece increases. The test
piece shall be held in such a manner that slip relative to the
grips is prevented as far as possible, and the clamping
system should not produce premature failure at the grips.
The grips shall be self aligning; a suitable type of grip is
shown in figure 1.

NOTE. The force-indicating mechanism should be essentially free
from inertia lag at the specified rate of testing. To obtain maximum
accuracy, the displacement of the grip attached to the stationary
member should be small. Tensile testing machines fitted with
electronic force-measuring devices can be regarded as being
sufficiently free of inertia for the rates of testing given in clause 8,
but this does not necessarily apply to the electronic recorders

normally used with these devices, which sometimes have a response
time for full scale travel of up to 1 s.

Experience has shown that the error caused by the inertia of these
recording systems can be neglected if the rise time {Tw) of the
stress is not shorter than the response time (Tg) for full scale trave!
of the recorder, i.e.

Tw=Tg
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For a full scale response, the relationship with the testing speed is

1,E 1oE
w _ Tofp ofp
Vm Tw < Te

where
Vm'® is the testing speed
1, is the grip (or gauge mark} separation
£, is the percentage elongation corresponding to the maximum
force

If only a fraction of full scale travel, §, is invoived the permissible
maximum testing speed is increased to VMG, which is given
approximately by the relationship

1
VM8 ~ : VMwo

This should be taken into account when using testing machines
fitted with these devices.

5.2 Extensometer. When an extensometer is used, a
continuous indication of the elongation and, if appropriate,
a permanent indication of the maximum elongation shall
be given. Preferably, the elongation should be recorded
autographically in the form of a force-elongation curve or
an elongation-against-time curve, or both. If only distance
against time is recorded, force-time data should also be
taken.

When an extensometer is attached to the test piece, care
should be taken to ensure that any distortion of, or
damage to, the test piece is minimal; and it is essential that
no slippage occurs between the extensometer grips and the
test piece. The instrument shall be essentially free from
inertia lag at the specified speed of testing and shall be
capable of measuring the distance between reference lines
with an accuracy of £ 1 %.

6. Test pieces
6.1 Use at least five test pieces from each sample (see 6.4).

6.2 Cut the test piece from the material in the form of a
parallel-sided strip having the dimensions given in table 1.
Cut the test piece so that its edges are smooth and free
from notches; examination with a low-power magnifier is
recommended to ensure freedom from notches. Use razor
blades, suitable paper cutters or other devices capable of
cutting the test piece to the proper width and of producing
straight clean parallel edges with no visible imperfections.
It is important that the cutting surface is clean, smooth and
unmarked. Striking dies are not recommended because of
the poor and inconsistent test piece edges that are produced
by these dies.

Table 1. Dimensions of test piece

Length Width Thickness
Of sufficient length 10 mm to | The thickness of the
to provide an initial 23 mm test piece shall be the

thickness of the material
under test. This
thickness shall not
exceed 1 mm.

grip separation of
150 mm

6.3 Mark reference lines 50 mm apart on the middle part
of the test piece using ink or other medium that will not
affect the material being tested. Do not scratch, punch or
impress reference lines upon the test piece.
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