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Foreword

This British Standard has been prepared, under the direction
of the Automobile Standards Committee, at the request of
the Society of Motor Manufacturers and Traders, and is
based on SMMT Information Sheet No. NM-2A ‘Clutch
Facings — Assessment of Sticking'.

The purpose of these methods is to establish the minimum
requirements for the anti-sticking quality of automobile
clutch facings, i.e. the resistance of clutch facing materials
to adherence to the flywheel and/or pressure plate.
Compliance with a British Standard does not of itself
confer immunity from legal obligations.

1 Scope

This British Standard gives:

{a) a method for approval testing of assembled clutches
embodying the facings under test;

{b) methods for verification of the anti-sticking
treatment of clutch facings;

{c) methods for determination of inhibitor concentra-
tions;
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(d) a method for verification of the cure.

NOTE. The titles of the publications referred to in this standard are
listed on the inside back page.

2 Definitions

For the purposes of this British Standard the following
definitions apply.

2.1 friction facing. A piece of friction material that is made
to the shape specified by a clutch manufacturer and forms
one face of a drive plate unit.

2.2 sample. A selection of friction facings taken from the
batch or delivery of the assembled cluiches that are the
subject of test.

2.3 specimen. That part of a friction facing on which tests
are performed.

2.4 inhibitor. Specific chemical substances that when used
to impregnate friction facings have the property of reducing
the sticking of automobiie clutch facings.
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3 Method for approval testing of
assembled clutches

3.1 General

The approval test shall be carried out on assembled clutches
embodying the facings under test as follows:

(a) for the approval of a facing material for a particular
clutch;

{b) to verify the efficiency of any anti-sticking treatment
which has been applied;

{c) whenever a change in quality of the facing material is
proposed.

NOTE. Facings treated with anti-sticking agents may be hygroscopic
and this will require suitable conditions of storage to ensure that
deterioration is not accelerated by the effects of humidity.

Care should be taken to ensure that the anti-sticking treatment is
not affected by any anti-dust treatment, and the anti-dust treatment
does not itself contribute to any anti-sticking properties.

3.2 Reagent

3.2.1 Suitable degreasing solvent.

NOTE. Acetone or 1,1,1-trichloroethane is recommended. However
solvents may soften, extract or make temporarily sticky any uncured
resin in the clutch facing. It is recommended that facings be left for
30 min after wiping with a solvent soaked cloth, before assembly
and test, to ensure the evaporation of any solvent.

3.3 Apparatus
3.3.1 Clutch/flywheel assembly.

3.3.2 Humidity chamber, well lagged and capable of
operating at 38 + 1 °C with a minimum of 96 % r.h.

3.4 Procedure

3.4.1 Carry out three separate tests comprising three drive
plate units incorporating six friction facings. Clamp each
drive plate unit, fitted with the friction material under test,
between the prassure plate and flywheel of the clutch/
flywheel assembly (3.3.1). Degrease both the pressure
plate and flywheel by wiping with a cloth soaked in the
solvent (3.2.1).

3.4.2 Place the assemblies such that the friction material
faces are in a vertical position in the humidity chamber
(3.3.2) at a temperature of 38 * 1 °C, with a minimum of
96 % r.h,

NOTE. The period that the assemblies are kept in the humidity
chamber should be agreed between the purchaser and the supplier.
On completion of the test period, remove the assemblies
from the humidity chamber and allow to air dry in normal
room atmosphere (20 °C/65 % r.h.) for a period of 3 days.
Remove the clamp bolts and, if sticking has occurred, apply
axial tensile loading steadily in increments of 0.5 kg, at first
by holding the fiywheel and applying the load to the drive
plate. Record the load at which the adhering surfaces finally
part. Then holding the clutch pressure plate assembly,

and again loading the drive plate in increments of 0.5 kg
until the adhering surfaces part, record the load again.

NM—2A-2

3.5 Calculation

The tensile stress required to part both interfaces shall be

calculated, taking into account the mass of the relevant

separated components, by dividing the applied load to

break apart the sticking surfaces by the area of the facing. -

On completion of the test, the facings shall part freely from
both pressure plate and flywheel.

NOTE, The maximum tensile stress to be used to part any of the
surfaces which may have stuck, is 3.6 kN/m*,

4 Methods for verification of
anti-sticking treatment of clutch facings

4,1 Verification of sodium nitrate treatment
4.1.1 Reagents

4.1.1.1 Starch/iodide test paper.

4.1.1.2 Dilute acetic acid, 10 % (V/V).

4.1.2 Procedure. Place a strip of the starch/iodide test
paper (4.1.1.1) on the surface of the facing under test and
apply a few spots of the dilute acetic acid (4.1.1.2) on to
the surface (i.e. through the paper). The formation of a
blue colouration indicates the presence of sodium nitrate.

NOTE. This reaction is not specific for sodium nitrate, but will
detect other oxidizing agents. Test papers are readily contaminated
by user’s hands and have to be applied carefully.

4.2 Verification of tr/sodium orthophosphate treatment
4.2.1 Reagents

4.2.1.1 General. All reagents shall be of analytical reagent
quality,

4.2.1.2 Ammonium molybdate/sulphuric acid mixed
reagent. Dissolve 25 g of ground ammonium molybdate
{NH;) 6Mo,;0,4.4H,0 in approximately 200 mL of
deionized distilled water without heating (solution A).

Add 280 mL of sulphuric acid (relative density = 1.84)
to 400 mL of distilled water and cool (solution B).

Add solution A to solution B, cool and dilute to 1 L.
Store in a polyethylene bottle.

4.2,1.3 Tin (1) chloride. Dissolve 2.5 g of tin (I} chloride
in glycerol and dilute to 100 mL with glycerol. This solution
is stable for several weeks.

4.2.2 Apparatus
4.2.2.1 Watch glass, approximately 95 mm diameter,
4.2.2.2 Dropping pipette.

4.2.3 Procedure. Carry out the following.
(a) Pour 1 mL of deionized water on to the surface of

the sample. -
{b) Leave for 15 s and pour into the watch glass (4.2.2.1). .
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