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BS 5350: Part H2 : 1982

[Low temperature flexibility]
UDC 665.93:620.173.2:620.176.2

British Standard Methods of test for
Adhesives

Part H2. Determination of low temperature flexibility or cold crack temperature

Méthodes d’essai des adhésifs

Partie H2. Détermination de la souplesse a basse température ou de la température

de fendillement a froid

Priifverfahren fur Klebstoffe

Teil H2. Bestimmung der Tieftemperatur-Biegsamkeit oder SpannungsriBtemperatur

Foreword

This method describes a procedure for determining the
low temperature flexibility or cold crack temperature of
an adhesive. The method can be used as a quality control
test and also to compare the flexibility of adhesives at
low temperatures. The test is particularly applicable to
hot-melt adhesives.

The method is similar to that described in BS 3900
‘Methods of test for paints’ Part E1 ‘Bend test (cylin-
drical mandrel)’.

Warning note. This British Standard method does not
necessarily detail all precautions necessary to meet the
requirements of the Health and Safety at Work etc.
Act 1974. Attention should be paid to any appropriate
safety precautions and the method should be operated
only by trained personnel.

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

1. Scope

This Part describes a procedure for determining whether

a film of adhesive of specified dimensions will craze, crack
or fracture at a specified temperature. Alternatively the
temperature at which the film will craze, crack or fracture
is determined.

The test is carried out either as a pass/fail test or at
successively lower temperatures until failure occurs.

2. Principle

An unsupported film of the adhesive, after conditioning,
is bent through 180 ° over a cylindricai mandrel. The test
piece is then examined for signs of fracture, crazing or
cracking.
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3. Supplementary information

The following information shall be provided before the
test is carried out:

(a) dimensions of the test piece;

(b) details of the conditioning of the test piece and
testing atmosphere immediately before testing;

(c) whether a pass/fail test at a specified temperature
is to be carried out or the cold crack temperature is
to be determined and, if the former, the temperature
concerned.

4. Apparatus

4.1 Bend test apparatus. The mandrel shall be made of
rigid and suitable corrosion resistant material, e.g. stainless
steel. The diameter of the mandrel shall be 6.0 mm and
the gap between the surface of the mandrel and the plates
of the hinge shall be 0.55 = 0.05 mm. The other dimen-
sions of the apparatus are not critical.

The mandrel shall be free to rotate on its pin and the
apparatus shall be provided with a stop to ensure that
when the test piece is bent, the two plates of the hinge
are parallel.

NOTE. A suitable apparatus is shown in figure 1.

4.2 Controlled temperature chamber, capable of keeping
a specified temperature to an accuracy of + 2 °C through-
out the testing procedure.

NOTE. A suitable range of temperature for most purposes
is -40° to +20 °C.
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5. Test pieces

5.1 Dimensions. The thickness of the test piece shall be
0.4 £ 0.1 mm but the other dimensions of the test piece
are not critical provided that the test piece is rectangular
and fits into the bend test apparatus. The test piece shall
be without flaws when examined by normal corrected
vision.

5.2 Preparation of film from hot-melt adhesive. Gently
heat a quantity of adhesive until molten and remove any
entrained air.

Sandwich a small quantity of the molten adhesive between
two layers of release paper, previously dried for 30 min at
70 = 10 °C. Produce a film, e.g. by passing the composite
through a pair of rollers, adjusted so as to obtain a uniform
adhesive film 0.4 £ 0.1 mm thick. Allow the film to cool
and then cut the test piece from the film of adhesive with
a sharp knife to obtain clean edges.

6. Conditioning and testing atmosphere

6.1 Preliminary conditioning. Condition the test pieces

at a temperature of 23 £ 2 °C and 50 £ 5 % r.h. for 24 h.
NOTE. The flexibility of the adhesive can depend on its moisture
content and the moisture sensitivity of the adhesive will depend
on the chemical type. Special care on conditioning may, therefore,
be necessary in some cases where the moisture content of the test
piece alters during the period of preparation and testing.

6.2 Conditioning immediately before testing. Condition
the test piece and test apparatus at the specified tempera-
ture for a minimum period of 4 h.

7. Procedure

7.1 Pass/fail test. Immediately after the conditioning
period at the specified temperature, fully open the
apparatus and insert a test piece under the mandrel so that
one end is against the stop. Close the apparatus in not less
than 1 s and not more than 2 s thus bending the test piece
over the mandrel through 180 ° (see figures 1 and 2).
NOTE. Care should be taken not to warm the test piece with the
fingers. Tongs conditioned at the test temperature or cotton gloves
should be used.

Preferably carry out the test in the controlled temperature
chamber, but in any case ensure that warm air is excluded
from the test piece and mandrel when the tests are being
carried out.

Stop of similar
height to mandrel

Mandrel

Figure 1. Bend test apparatus
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Carry out a series of five tests using different test pieces,
conditioning the mandrel before each test for an appropriate
time to restore it to the test temperature. Examine the test
pieces visually for signs of crazing, cracking or fracture.

If any test piece shows signs of fracture, crazing or cracking,
repeat the test.

7.2 Determination of cold crack temperature. Carry out
the procedure described in 7.1 at a series of test tempera-
tures at 5 °C intervals using a fresh set of five test pieces at
each temperature. If necessary, carry out exploratory tests
to determine the broad range in which the cold crack
temperature lies.

If any test piece shows signs of crazing, cracking or fracture,
repeat the test.

8. Expression of results

8.1 Pass/fail test. Express the result as a failure at the
specified temperature, if two or more of the test pieces
show signs of crazing, cracking or fracture (this includes
the results of the repeat test if any test piece in the first
set fails). Otherwise, express the result as a pass at the
specified temperature.

8.2 Determination of cold crack temperature. Express the
cold crack temperature as the highest temperature at
which more than one test piece shows signs of crazing,
cracking or fracture.

9. Test report

The report shall state the following:
(a) a designation of the adhesive, giving all information
required for complete identification of the sample;

(b) the items of supplementary information given in
clause 3;

(c) the result of the pass/fail test at the specified
temperature or the determined cold crack temperature;

(d) that the method of test complied with this standard,
i.e. BS 5350 : Part H2 or, if it did not, the respects in
which it did not comply.
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