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Footwear and footwear materials

Part 1. Adhesives

Section 1.1 Resistance of adhesive joints to heat and to peeling

Subsection 1.1.1 Resistance to heat (creep test)

NOTE. [t is recommended that this Subsection should be read in conjunction with the information in the General introduction to BS 5131,

published separately.

1. Scope

This Subsection describes a laboratory test method for
measuring the heat resistance of a bonded joint. The main
purpose of the method is the comparison of sole-attaching
adhesives, but other types of adhesives {e.g. lasting
adhesives) may be tested similarly. In addition, the method
may be used for testing any combination of materials in a
bonded assembly, provided that at least one of the
substrates is flexible.

Adequate heat resistance is especially important for sole-
attaching adhesives, as otherwise the sole bond may fail
when footwear is displayed in shop windows, exported to
warmer climates, or exposed to high temperatures during
wear. When the method is used for testing adhesives, the
substrates used should be chosen whenever possible from the
substances listed in clause 4.

NOTE. This Subsection is based on SATRA* Method AM 3.

2. Reference

This Subsection refers to the following British Standard:
BS 903 Methods of testing vulcanized rubber
Part A26 Determination of hardness

3. Principle

Test joints, prepared under controlled conditions in the
laboratory, are subjected to a constant peeling force at a
controlled elevated temperature over a timed interval. The
amount of separation of the bond (i.e. ‘creep’) is measured
and the type of failure noted.

4. Adherends

Whenever possible choose the adherends from the following
list.

(a) Polyvinyl chloride (PVC}-coated upper material,
smooth solid (i.e. non-cellular) PV C-coated woven
cotton fabric of overall thickness 1.2 £0.2 mm.

(b) Upper leather, double buffed, full chrome, pearl split

upper leather, or a full chrome side leather from which

the grain has been removed completely and uniformly

by wire brush roughening or by splitting. The thickness

of the roughened or split leather shall be 1.5 £0.2 mm.
*Shoe and Allied Trades Research Association.
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(c) Resin rubber sole material, compounded resip rubbers,
hardness 95 * 2 IRHD (determined as described in .
BS 903 : Part A26), thickness 3.5 £ 0.5 mm.’ 9

NOTE. For certain purposes {e.g. when adhesion to the adherends
listed above is difficuit) other materials may be used instead.

5. Test assemblies

5.1 Testing of adhesives. When adhesives are being
tested, prepare test assemblies according to the following
recommendations.

(a) Polyurethane adhesives. The test assembly should

normally comprise PV C-coated fabric upper material
stuck to resin rubber soling material.

(b) Chloroprene rubber (polychloroprene) adhesives.
The test assembly should normally comprise upper
leather stuck to resin rubber soling material.

(c) Other adhesives. The test assembly should

normally comprise adherends for which the adhesive is
intended.

5.2 Number of test assemblies. Prepare-eight rectangular
test assembilies, approximately 70 mm by 100 mm
(see 11.2).

6. Preparation and bonding

Prepare the material and bond the test assemblies,
incorporating a paper or tape insert, as described in
Subsection 1.1.3 and illustrated in figure 1.1.3/1.

7. Apparatus
Use the following apparatus.

7.1 Conditioning cabinet or room, capable of maintaining
an atmosphere at 20 £2 °C and 65 +2 % relative humidity.

7.2 Creep test cabinet. A compartment (or group of
interconnecting compartments) with a heater and air-
circulating fan capable of maintaining an internal air
temperature of 60 +1 °C (see 11.1) and an air speed of

0.7 m/s to 1.0 m/s at the test joint positions. The cabinet
shall have facilities for hanging at least five test joints

from clamps mounted on a cross-bar which can be removed
for insertion of the test joints and then replaced. Hooks
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attached to a lower set of clamps shall pass through the
bottom of the cabinet so that weights may be hung from
these hooks outside the cabinet thus avoiding the
temperature drop which could occur if the cabinet had to
be opened. Sets of five weights shall be provided whose
Va‘ﬁ including hook and lower clamp, shall be 0.5 kg,
1.0kg. 1.5 kg, 2.0 kg and 2.5 kg. The tolerance for each
A weight” shall be 1 %. The cabinets shall be firmly mounted.

square of the weight applied to the joint, so that for a lower clamp
and hook of mass 50 g, the following approximate reductions in
separation will occur:

t mNOT’E. The separation in the creep test relates approximately to the

weight (kg) reduction in separation (%)
- 0.5 17

1.0 9

1.5 6

2.0 5

25 4

8. Conditioning

Between bonding the test assemblies and cutting them into
test joints, store the assemblies in an atmosphere at

20 2 °C and 65 *2 % relative humidity. Prgfergbly, use
one of the following three alternative conditioning
periods:

24 +4 h;

7 +1 days;

21 +2 days.
NOTE 1. By determining the heat resistance aft_er various
conditioning periods, any change in the heat res§tance due t9
changes {e.g. increased curing or crystallization) in the adhesive
may be assessed.

NOTE 2. 1f 7 £1 days or 21 £2 days is an inconveniently IQng
period for storage in the controlied atmosphere, results which are
not significantly different may be obtained by storage under _normal
laboratory conditions until 2 days befcre testing and storage in the
controlled atmosphere for the remaining 2 days.

NOTE 3. Other conditioning periods may be used if necessary.

9. Cutting of test joints

Cut each test assembly, 70 mm by 100 mm, (see Subsection
1.1.3 and figure 1.1.3/1) into two test joints, 30 mm by
approximately 100 mm, discarding two marginal strips,
approximately 5 mm wide, along the 100 mm sides of each
assembly. Use a sharp hand-knife or rotary disc cutter.

Do not use a press knife.

Prepare a total of 15 test joints for each adhesive under

test (see 11.2).

10. Procedure

Allow the internal air temperature of the cabinet to reach
60 +1 °C. Fold back the unbonded leg of the more
flexible substrate of each test joint at the paper strip, and
mark across the stiffer substrate (e.g. with a ballpoint pen)
at the start of the bond between the two adherends. (The
unbonded legs may be shortened to about 15 mm if
desired.)

While fitting the test joints into the cabinet, avoid o
opening the door more than is necessary, so as to maintain
the cabinet temperature.

Remove the cross-bar from the cabinet and insert into -
each of the clamps the stiffer separated leg of one of the

five test joints, with the flexible substrate uppermost.

Fold back the separated leg of the flexible substrate of .
each test joint, taking care not to produce any more

separation, and attach it to the lower clamp. Put the

cross-bar back into the cabinet with the clamps and test

joints at the front.

Attach one of the hooks to each lower clamp and close the A
cabinet. If the hook and lower clamp together weigh more

than 50 g, support this assembly so that the joint is not
stressed during the warm-up time. Allow 1 h for the bonds
to reach a temperature of 60 * 1 °C (see 11.1).
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After the warm-up time has elapsed hang the test weights
on the hooks outside the cabinet so that the joints are
loaded with 0.5 kg, 1.0 kg, 1.5 kg, 2.0 kg and 2.5 kg
respectively (see 11.2).

if complete separation of a bond occurs within 10.0 min
for any of the test joints, record the time taken {in minutes).

After 10.0 min open up the cabinet. With the weights
still attached, mark the stiffer suhstrate of each test joint with a A
ballpoint pen at the new extent of the separation and then

immediately remove the weights. Remove the test joints

from the cabinet and inspect them to determine the mode ‘

of bond separation in each case. Measure, to the nearest

millimetre, the amount of separation which has occurred

in each test joint.

Repeat the procedure until all 15 test joints have been
tested similarly. Ensure that test joints from the same test
assembly are not tested with the same weight.

11. Notes on procedure

11.1 For special purposes (e.g. comparative tests on
several adhesives, where results at one temperature may not
be sufficiently informative) additional tests may be carried
out at 50 "C or 70 °C as well as at 60 "C.

11.2 The procedure described requires the testing of three

replicate test joints with each of the five weights i.e.

fifteen test joints in all. However, for many adhesives

the number of weights may be reduced by using only

those which experience has shown to give the most

information on heat resistance for the class of adhesive -
under test. Q

12. Expression of results

12.1 For the three test joints tested with each weight

(0.6 kg, 1.0 kg, 1.5 kg, 2.0 kg and 2.5 kg respectively)
express the result either as the mean length, in millimetres,
of bond separation, or, where complete separation of all
three joints has occurred, as the mean time, in minutes,
for separation.

12.2 In cases where only one or two of the joints have
separated completely within 10.0 min, report the individual
times for separation and report the lengths of bond
separation of each of the remaining joints of the set.
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