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British Standard Methods of testing

Plastics

Part 1. Thermal properties

Method 150D. Cold crack temperature of film

and thin sheeting

Méthodes d’essai des matiéres plastiques
Partie 1. Caractéristiques thermiques

Méthode 150D. Température de fissuration a froid des films et feuilles minces

Prufmethoden flr Kunststoffe
Teil 1. Thermische Eigenschaften

Methode 150D. Kaltrisstemperatur von Folien und diinnen Blattern

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 method uses the Williams cold crack apparatus, first
standardized for testing coated fabrics in method 10 of
BS 3424 : 1973. The procedure has been modified to give
a more precise determination of the cold crack
temperature.

1. Scope and field of application

This method determines a characteristic temperature at
which cracks are produced in film or thin sheeting, as a
guide to its low-temperature performance.

The cold crack temperature should not be considered
identical with the low-temperature limit for materials in
actual service, since this is influenced by the conditions of
service in each case.

The maximum thickness depends on the stiffness of the
material and the ability of the hammer to flatten the loop
of material at the test temperature, but is about 1 mm for
flexible sheeting.

It is known that unsatisfactory results are sometimes
obtained with thin polished plasticized PVC sheeting and
PVC sheeting having a low plasticizer content.

2. Reference

The following standards publication is referred to in this
method.

BS 3424 Methods of test for coated fabrics

3. Principle

This method determines the temperature at which 50 % of a
large number of test pieces would fail by cracking when

bent in the form of a loop and struck by a standard hammer.
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4, Apparatus

The apparatus (shown in figure 1) comprises a vertical
spring-loaded plunger A terminating in a hammer B which
strikes an anvil C on which the looped test piece D is placed.
The anvil, hammer and lower portion of the ptunger are
immersed in a liquid cooling bath K, such as industrial
methylated spirit cooled to the required temperature with
solid carbon dioxide.

The bath has a stirrer and thermometer, and is capable of
control to within + 1 °C.

The hammer and anvil are 25 + 1 mm in diameter, made of
non-corrodible metal such as brass; their faces are plane,
parallel and coaxial. The lower part E of the plunger is
made of a rigid plastics material of low thermal conductivity,
and the total mass of hammer, plunger and handle F
is450% 5g.

The compression spring G which actuates the plunger has a
stiffness in compression of 2.6 + 0.1 kN/m, and is so fitted
that when the hammer is raised from the anvil there

is 9.0 £ 0.5 mm free movement before compression of the
spring begins. A trigger mechanism H retains the plunger
against the force of the spring prior to a test, so that the
faces of hammer and anvil are 35.0 * 0.5 mm apart.

The apparatus is designed to give an impact velocity

of 2.0+ 0.1 m/s.

It is essential that the plunger moves quite freely in its
housing J at all temperatures within the required testing
range.

The test piece holder comprises a removable handle L
carrying a spring clip M to hold the test piece, and means of
location N so that the looped test [Fiec(kjmﬁ)rmhdanv |
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5. Test pieces

About 20 test pieces are required, each consisting of a

strip 32 £ 2 mm long and 6.5 £ 0.5 mm wide. The thickness
of the test pieces is that of the material under test (see
clause 1).

6. Conditioning

No conditioning is required unless specified in the material
standard.

7. Procedure

Bring the ends of test piece together and insert them into
the test piece holder clip to form a loop.

Position the test piece on the anvil, with the bath at the
required temperature and the plunger raised, and after 1 min
release the plunger. Raise the plunger, remove and examine
the test piece. If it shows a break at the end of the loop
extending over half its cross section or more, it shall be
recorded as ‘broken’. Cracks elsewhere in the test piece

shall be ignored.

Carry out a few preliminary tests to find approximately the
maximum temperature at which broken test pieces are
obtained.

Carry out a test at this temperature. |f the test piece is
broken, test a fresh test piece at a temperature 2 °C higher;
if unbroken, at a temperature 2 °C lower. Repeat the
procedure with further test pieces raising the temperature

2 °C after each broken test piece and lowering it 2 °C after
each unbroken test piece.

_ Test at least 12 test pieces, but sufficient to ensure that at

least four shall be broken and four unbroken.

. 8. Calculation and expression of results

Calculate the cold crack temperature T °C from:

1
— T+ Ta 4T, )

T=

where n is the number of test pieces tested, 7, is the test
temperature for the first test piece, and correspondingly
T + 1, the temperature at which the (n + 1) th test piece
would have been tested if the series had been continued.

Report the cold crack temperature to the nearest degree
Celsius.

9. Test report
The report shall include the following particulars.

{a) Complete identification of the material tested
including type, source, manufacturer’s code numbers,
principal dimensions, previous history, etc.

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

(c) Details of conditioning, if any.
(d) The cold crack temperature.
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