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British Standard Methods of testing
Plastics

Part 1. Thermal properties

Method 121A. Determination of temperature of deflection
under a bending stress of 1.8 MPa, of plastics and ebonite

Method 121B. Determination of temperature of deflection
under a bending stress of 0.45 MPa, of plastics and ebonite

Method 121C. Determination of temperature of deflection
under a bending stress, of rigid thermosetting resin bonded
laminated sheet

Méthodes d'essai des matiéres plastiques

Partie 1. Caractéristiques thermiques

Méthode 121A. Détermination de la température de fléchissement sous un effort de flexion de 1.8 MPa
des matiéres plastiques et de I’ébonite

Méthode 121B. Détermination de la température de fléchissement sous un effort de flexion de 0.45 MPa
des matiéres plastiques et de |’'ébonite

Méthode 121C. Détermination de la température de fléchissement sous un effort de flexion des stratifiés
rigides aux résines thermodurcissables

Prufverfahren fiir Kunststoffe
Teil 1. Thermische Eigenschaften

Verfahren 121A. Bestimmung der Abbiegungstemperatur von Kunststoffen und Hartgummi bei einer
Biegebeanspruchung von 1.8 MPa

Verfahren 121B. Bestimmung der Abbiegungstemperatur von Kunststoffen und Hartgummi bei einer
Biegebeanspruchung von 0.45 MPa -

Verfahren 121C. Bestimmung der Abbiegungstemperatur von festen, warmhdrtbaren, harzgebundenen
Schichtstoffbahnen

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

issuad separately.
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0. Introduction

Methods 121A and 121B replace methods 102G and 102H
respectively of BS 2782 : 1970 and they have been extended
to cover ebonite. They are in general agreement with
Methods A and B of ISO 75.

Method 121C is a new method for testing high-strength
thermosetting laminates in which the applied stress is
greater than in Method 121A.

1. Scope

These methods are suitable for testing materials which are
rigid at room temperature {between 20 °C and 27 °C).
Methods 121A and 121B apply to thermosetting plastics
(moulded or cast), thermoplastics and ebonite, in
thicknesses of between 3.0 mm and 4.2 mm for moulded
materials, and between 3 mm and 13 mm for materials in
sheet form.

Method 121A describes a procedure for measuring the
temperature at which test pieces of rigid materials deflect
by a specified amount when subjected to a surface stress
by bending, under three point loading, of 1.8 MPa with
continually rising temperature. Method 121B is identical
with Method 121A except that a lower surface stress

of 0.45 MPa is used.

Method 121C is a modification of Methods 121A and 121B
to suit the requirements of high strength thermosetting
laminates and fibre-reinforced thermosetting plastics
generally; the applied stress is higher than in Methad 121A.

2. References

The following standards publications are referred to in this
method.

BS 593 Laboratory thermometers

BS 2782 Methods of testing plastics
Foreword, general introduction and
instructions : 1975

ISO 75 Plastics and ebonite — Determination of

temperature of deflection under load.

3. Principle

The principle of the methods is the determination of the
temperature at which a specified deformation occurs when
a test piece of plastics or ebonite is subjected to a specified
bending stress under three-point loading and conditions of
uniform rate of increase of temperature.

4. Apparatus

The following apparatus, which is constructed essentially
as shown in figure 1, is required.

4.1 Means of application of bending stress. The apparatus
consists of a rigid metal frame in which a rod can move
freely vertically. The rod is provided with a weight carrying
plate and a loading nose. The base of the frame is fitted
with test piece supports and these and the vertical members
of the frame are made of metal having the same coefficient
of linear expansion as the rod (see note).

NOTE. Unless vertical parts of the apparatus have the same
coefficient of linear expansion, the differential change in length of

these parts introduces an error in the reading of the apparent
deformation of the test piece. A blank test is made on each apparatus

*Invar or borosilicate glass has been found suitable for this purpose.
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using a test bar made of rigid material having a low coefficient of
expansion®. The temperature ranges to be used should be covered
and a correction factor determined for each temperature. If the
correction factor is 0.010 mm or greater, its algebraic sign is noted
and the factor is applied to each test by adding it algebraically to
the reading of apparent deflection of the test piece.

4.2 Test piece supports. The test piece supports consist of
wedge-shaped metal pieces fitted to the base of the frame in
such a way that the vertical force applied to the test piece
by the loading nose is midway between them. The edges of
the supports are parallel to the loading nose and at right
angles to the length direction of a test piece placed
symmetrically between them. The contact edges of the
supports are rounded to a radius of 3.0 + 0.2 mm and are
wider than the test piece.

4.2,1 Methods 121A and 121B. For these methods, the
lines of contact between the supports and the test piece
are 100 £ 2 mm apart,

4.2.2 Method 121C. For this method, the distance between
the test piece supports is adjustable. For each test piece,

" the lines of contact between the supports and the test

piece are adjusted to a distance apart of 30 £ 2 times the
thickness of the test piece.

4.3 Loading nose. The rod is provided with a loading nose
which is not less in width than the test piece and has a
contact edge of 3 = 0.2 mm radius (see note to 4.1).

4.4 Dial gauge. A micrometer dial gauge {or other suitable
measuring instrument), graduated in divisions of 0.01 mm
to measure the deflection of the midpoint of the test
piece. It is essential that the thrust of the dial gauge,

which contributes to the thrust on the test piece, is known.

4.5 Immersion bath. A heating bath, containing a suitable
liquid (see notes 1 and 2), in which the apparatus is placed
so that the test piece is at least 50 mm below the surface
of the liquid and which is provided with an efficient stirrer.
The heating bath is equipped with a means of control so
that the temperature can be raised at a uniform rate

of 120 = 5 °C/h {see note 3) and such that the rise in
temperature is 10+ 1 °C in any five minutes.

NOTE 1. Liquid paraffin, transformer oil, glycerol or silicone oils
may be suitable liquid heat-transfer media, but other liquids may
be used. In all cases it should be established that the liquid chosen
is stable at the temperature used and does not affect the material
under test.

NOTE 2. If no suitable liquid can be found for use as a heat-transfer
medium, as defined in note 1, some different heating arrangement,
for which air may be found to be a suitable heat-transfer medium,
should be used, If air is used as the heat-transfer medium, it should
be noted that errors in the quoted temperature of deflection may
arise, unless care is taken to correct for possible differences in
temperature between the air and the test piece for example by

using a thermocouple attached to the test piece as shown in figure 1.

NOTE 3. A uniform rate of temperature rise can be obtained by
controlling the heat input either manually or automatically,
although the latter is strongly recommended. One method of
operation found to be satisfactory is to adjust the power input to
an immersion heater to give the correct rate of temperature rise at
the starting temperature of the test, and then to increase the power
input (sither in the same heater or in a subsidiary heater) by
adjustment of a rheostat or variable transformer,

NOTE 4. it is desirable to have a cooling coil in the liquid bath in
order to reduce the time required to lower the temperature after
previous determinations. It is essential to remove or drain this coil
before starting a test, as boiling of coolant can affect the rate of
temperature rise.
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