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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

Method 150A is one of a series of methods described in

BS 2782 for assessing the effect of temperature (in
particular, low temperature) on the properties of non-rigid
plastics materials. The other methods which have been
published are Method 150B which deals with the cold flex
temperature of flexible polyvinyl chloride compound, and
Method 150D which deals with the cold crack temperature
of film and thin sheeting.

Method 150A is based on ISO/R 458, Method 150B is

a revision of method 104B of BS 2782: 1970 and Method
150D is essentially method 10 of BS 3424. Method 1560C,
‘Low temperature extensibility of flexible polyvinyl
chloride sheet’ is proposed as a revision of method 104C
of BS 2782: 1970 and is still under preparation.

Method 150A determines stiffness in torsion at one or more
agreed temperature(s) whereas Method 150B determines
the temperature at which a test piece deflects through an
angle of 200 ° under a fixed torque. Similar apparatus and
procedures are used for Methods 150A and 150B but the
latter is quicker to carry out.

1. Scope

" This method describes a procedure for determining stiffness

in torsion, expressed as apparent modulus of rigidity, of

a plastics material in the thickness range 1 mm to 5mm,
over a wide temperature range.

It is particularly applicable to non-rigid plastics below room
temperature.

British Standards Institution

2. References

The following standards publications are referred to in this
method.

BS 2782 Methods of testing plastics

Foreword, general introduction and
instructions : 1976

Method 150B : 1976 Determination o™
cold flex temperature of flexible polyvinyl
chloride compound

Method 150D ; 1976 Determination of
cold crack temperature of film and thin

sheeting
BS 3424  Metnoas ot test Tor coated fabrics

ISO/R 458 Plastics — Determination of stiffness in
torsion as a function of temperature.

3. Principle

In this method, the angular deflection of a strip of the
material is determined when a known torque is applied, at
selected temperatures over a range. The results are used

to calculate the modulus of rigidity {shear modulus), which
is described as ‘apparent’ because values are only applicable
to the particular test conditions used, due to visco-elastic
effects, such as creep.

4. Apparatus and heat transfer medium
The following apparatus is required.

4.1 Testing machine, capable of exerting a torque in the
range 0,01 N m to 0.12 N m (approximately 0.1 kgf cm to
1.2 kgf em) through clamps, on a test piece with a span

of 35mm to 55 mm, immersed in a heat transfer medium.
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4.2 Suitable weights, to apply a torque appropriate to the
stiffness of the test specimen; the actual torque applied
should be determined by calibration unless friction in the
apparatus is known to be negligible.

4.3 Dewar flask, to contain the heat transfer medium.

4.4 Heat transfer medium, which shall not soften or other-
wise affect the test piece. For operation at low tempera-
tures, industrial methylated spirit cooled by solid carbon
dioxide is generally suitable. Other suitable liquids are
n-hexane or silicone oil.:

If no suitable liquid heat transfer medium exists, air may
be used, provided adequate precautions are taken to ensure
that the test piece temperature is accurately known.

4.5 An efficient stirrer, an electric immersion heater
to control the temperature and means of measuring the
temperature adjacent to the test piece.

NOTE. A suitable apparatus is shown schematically in figure 1.

It should be noted that for operation at low temperatures, it may
be necessary to heat the lower bearing to prevent deposition of frost
and ensure free movement. )

5. Test pieces

Use two test pieces, or two in each direction for anisotropic
materials.

Use test pieces each 60 mm to 80 mm long, of uniform
width between 6.0 mm and 6.3 mm and of uniform thick-
ness, usually between 1 mm and 5 mm, appropriate to the
stiffness of the material.

6. Conditioning
For moisture-sensitive materials, condition the test pieces
before test in accordance with procedure A of BS 2782 :
Foreword, general introduction and instructions : 1975,

" For other materials, no conditioning is required unless
otherwise specified.

7. Procedure |
Measure the thickness of the test piece to the nearest
0.01 mm, and the width to the nearest 0.02 mm.

. Mount the test piece so that it is not under tension at the
lowest temperature, the clamps cover its full width and the
free length between them (span) is known to the nearest
0.5 mm. Ensure that the long axis of the test piece
coincides with the axis of rotation of the upper clamp.

Start the test at the lowest test temperature to be used,
with no torque applied. After not less than 3 min apply

a suitable torque, and after 55 clamp the pulley and read
the deflection, 8 °. Return the pulley to zero, increase the
temperature to a suitable value, and repeat the procedure.

" Continue in this way until the desired temperature range r
is covered. The torque should be so chosen that no reading
for 0 is outside the angular deflection range of 20° to -
100°. The most suitable value is about 60 °.

. 9. Test report

8. Calculation and expression of results
Calculate the apparent modulus of rigidity from:

G = 9x x 10%

bad® x ub
where

G is the apparent modulus of rigidity (Pa) -

T is the applied torque, (N m)

£ is the span, (mm)

b is the test piece width, {mm)

d is the test piece thickness, (mm)

u is the constant depending on the ratio b/d (see
table 1)

0 is the angle of rotation of pulley, degrees

Table 1. Values for u

Ratio b/d u Ratio b/d I
1.20 2,68 2.75 4.11 ‘
1.30 2.83 3.00 4.21
1.40 2.99 3.50 4.37
1.50 3.13 4.00 4.39
1.60 3.26 4.50 4.59
1.70 3.37 5.00 4.66
1.80 3.48 6.00 4.77
1.90 3.57 7.00 4.85
2.00 3.66 8.00 4.91
2.25 3.84 9.00 4.96
2.50 3.99 10.00 5.00

Record the apparent modulus of rigidity for each
temperature as the mean of the results on two test pieces.

Plot the mean values on a logarithmic scale against
temperature on a linear scale, and read off the value at any
desired temperature from the curve.

The test report shall include the following particulars,

(a) Complete indentification of the material tested,
including type, source, manufacturer’s code numbers,
« previous history, etc.

{b) A reference to this British Standard method, i.e.
BS 2782 : Method 150A : 1976.

{c) The apparent modulus of rigidity at the required
temperatures.

(d) Thickness and method of preparation of test piece.
(e) Details of conditioning, if any. '
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