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British Standard Methods of test for

Adhesives

Part C12. 180° ‘T’ peel test for a flexible-to-flexible assembly

Méthodes d’essai d'adhésifs

Partie C12. Essai d’écaillage en ‘T’ pour un assemblage souple a souple

Priifverfahren fiir Kiebstoffe
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Foreword

This Part of this British Standard has been prepared under
the direction of the Adhesives Standards Committee.

Peel testing for adhesive bonds is widely used for assessing
the performance of adhesives and, because of the wide
diversity of the flexibility of substrates which may be used,
no single peel test will fulfil the requirements of all cases.

This Part of this British Standard is intended to test an
assembly consisting of two flexible adherends and is one of
a series of peel tests.

The other tests in this series are as follows:

Part C9 Floating roller peel test

Part C10 Peel test for a flexible-to-rigid assembly

Part C11 180° peel test for a flexible-to-rigid assembly
Part C13 Cllmblng drum peel test

Part C14 90° peel test for a rigid-to-rigid assembly

it should be understood that all peel tests in which one -
adherend is peeled from another involve complex stress
distribution. At the separation of the adherends, there is a
stress concentration resulting in rupture of the adhesive in
the bond line, but there are also other elements of force
required to bend both adherends. The force recorded is a
compound of all these elements of force.

1. Scope

This Part of this British Standard specifies a 180° ‘T’ peel
test for the determination, under specified conditions, of
the peel resistance of a bonded assembly of two flexible
adherends which may have an equal or different flexural
modulus.
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Part E1 Guide to statistical analysis
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3. Definition

For the purposes of this Part of this British Standard the
following definition applies.

peel strength. The force required to separate progressively
the two members of a bonded test piece of specified
dimensions over the adhered surfaces, under the specified
conditions of test. It is expressed in newtons.

4. Principle

Adherends are separated at a substantially steady rate from
an open edge of a prepared bond line so that the separation -
occurs progressively along the bond line.

For the 180° ‘T peel test for a flexible-to-flexible assembly,
the force is applied to the unbonded ends of the test piece.
The angle of the bond line to the direction of the applied
force is uncontrolled.

B. Apparatus

5.1 Tensile testing machine. The tensile testing machine
shall comply with the requirements of BS 5214 : Part 1 and
it shall be of low inertia.
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5.2 Grips. The grips shall be suitable for clamping the
adherends (see 6.1) firmly.

6. Test pieces

6.1 Adherends. The adherends shall each be of uniform
thickness, preferably not more than 3 mm thick. They shall
be capable of withstanding the expected tensile force and
shall be capable of being bent through the peeling angle
without gross irreversible dimensional change.

Unless otherwise specified, the adherends shall be of
dimensions 200 mm x 25 = 0.5 mm. Both adherends shall
be of the same width.

6.2 Preparation of test pieces. Unless otherwise specified,
the faying surfaces of the adherends shall be prepared in
accordance with the requirements of Part A1 of this
standard. Apply the adhesive by the method recommended
by the adhesive manufacturer.

The adherends shall be bonded over their whole width and
a length of 150 mm from one end such that the unbonded
portion of each adherend is face to face as shown in the
diagram.

NOTE 1. A convenient method of obtaining a sharp adhesive
boundary is to place a thin strip of material to which the adhesive
does not adhere (abhesive strip) at the tag end of the panel.
Alternatively, panels of suitable size shall be bonded and
test pieces cut from the assembly, discarding 12 mm edges
and taking care to avoid frictional heating or mechanical
damage to the bond.

If a press is used to make the test piece, it shall be capable
of applying an even pressure over the entire bonded area
and should preferably be fitted with a time release
mechanism. in order to give a uniform distribution of
pressure over the bonded area the platens of the press shall
be parallel. Where this is impracticable, one platen shall be
covered with a resilient pad.

NOTE 2. A 10 mm pad of rubber of hardness approximately
45 IRHD (see BS 903 : Part A26) has been found satisfactory on a
press which applies a pressure up to 700 kPa.

The preparation procedure shall be such as to minimize
variations and the use of a pneumatic or hydraulic press,
hand or power operated, which can apply a pressure up to
1 MPa, is recommended.

6.3 Number of tests. The number of test pieces shall be as
specified or, if the number is not specified, they shall be
not less than three. (See also Part E1 of this standard.)

7. Conditioning and test atmosphere

It is desirable that adherends should be prepared, stored
and bonded and the assemblies conditioned and tested
under standard conditions of temperature and humidity.
Unless otherwise specified, the recommended conditions
are a temperature of 23 £ 2 °C and 50 £ 2 % r.h.

8. Procedure
Bend back the unbonded portions of the adherends and
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clamp them in the grips, taking care that the test piece is
accurately aligned, so that the tension applied is distributed
uniformly across the width of the test piece.

Unless otherwise specified, set the machine in motion at a
rate of grip separation of 100 + 10 mm/min; record the
force/grip separation, preferably autographically. Continue
the test until at least 125 mm of the bonded length is
separated. Note the type of failure.

9. Expression of results

Take the force indicated when the adherends have been
peeled over a length of at least 100 mm, after disregarding
the first 26 mm, as the peeling force. For each test piece
determine from the curve of force/grip separation the
average peeling force in newtons. Determine the average
force from the curve by drawing an average estimate line
(see figure 2) or by using other suitable means if a more
accurate result is required. Record the maximum and
minimum force.

Calculate the arithmetic mean of the average peeling forces
for all the test pieces.

NOTE. For the statistical treatment of results see Part E1 of this
standard.

10. Test report
The report shali state the following:

{a) a designation of the adhesive, giving all information
required for complete identification of the sample;

(b} a description of the adherends including material
thickness and surface preparation;

(c) a description of the bonding process, including
method of application of the adhesive, drying or
precuring conditions (where applicable) and curing
time, temperature and pressure;

{d) the average thickness (as precisely as possible) of the
adhesive layer after formation of the bond;

(e) a complete description of the test piece, including
dimensions and construction, and the number of test
pieces;

{f) the conditioning procedure prior to testing and the test
atmosphere;

{g) the rate of separation of the grips;
{h) the method of determining the average force;

(i) the average, maximum and minimum peeling force
values for each test piece in newtons, and the arithmetic
means of the results for all the test pieces;

(j) the type of failure for each test piece, i.e. adhesive,
cohesive, adherend, or the degree of coalescence of the
adhesive films;

{k) that the method of test complied with the require-
ments of this standard, i.e. BS 6350 : Part C12, or, if it
did not, the respects in which it did not comply.
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