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This British Standard has been prepared under the direction of the Rubber Standards Committee. It is identical with
1SO 4647-1982 ‘Rubber, vulcanized — Determination of static adhesion to textile cord — H-pull test’ published by the

International Organization for Standardization (1SO).

Terminology and conventions. The text of the international standard has been approved as suitable for publication as a
British Standard without deviation. Some terminology and certain conventions are not identical with those used in British

Standards; attention is drawn especially to the following.

The comma has been used as a decimal marker. In British Standards it is current practice to use a full point on the baseline

as the decimal marker.

Wherever the words ‘International Standard’ appear, referring to this standard, they should be read as ‘British Standard’.

Cross-reference

International standard Corresponding British Standard

ISO 471-1977 BS 903 Methods of testing vulcanized rubber
Part A35 : 1978 Standard temperatures, humidities and times for the conditioning and testing

of test pieces
(ldentical)

Additional information. In UK practice, the standard laboratory temperature is 23 = 2 °C and the standard relative

humidity is 50 £ 5 % (see 8.1 and clause 9).

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

Methods of testing vulcanized rubber

Part A48. Determination of static adhesion to textile cord (H-pull test)

1 Scope and field of application

This International Standard specifies a method for the deter-
mination of the static adhesion of textile tyre cord to vulcanized
rubber. It is applicable to cords made from natural or man-
made fibres.

The property levels obtained with this method are affected con-
siderably by the history of the cord and the rubber compound.
It yields data, however, on which judgement may be based as
to the service quality of the material.

The method may be applied, if desired, to similar cords for use
in other rubber products, but it is limited to cords of linear den-
sity not exceeding 800 mg/m (tex).

2 Reference

ISO 471, Rubber — Standard temperatures, humidities and
times for the conditioning and testing of test pieces.

3 Principle

Assessment of the adhesion between a rubber and textile cord
by measuring the force required to pull a single cord from a
block of cured rubber, the force being applied along the
longitudinal axis of the cord and the length of cord embedded
in the rubber being fixed (see figure 1).

The adhesion measured is essentially a shearing force acting at
the cord-to-rubber interface. The two strips of rubber and the
interconnecting cord form a test piece resembling the letter
“H"”, from which the test derives its name.

4 Materials

The materials comprise any combination of rubber compound,
textile cord and adhesive agreed upon by both the cord user
and the supplier. The vulcanizing conditions, both time and
temperature, shall be exactly specified.

Square-woven, approximately 340 g/m2 cotton fabric, or its
equivalent, shall be used to support the rubber strips. This may
be grey fabric or fabric that has been frictioned on one side.
Alternatively, the rubber compound may be calendered to the
frictioned side of the cotton fabric. The rubber surface which
will be in contact with the cords shall be protected by a protec-
tive film, for example starch paper or polyethylene.

Full document details: BS 903-A48:1984

The thickness of the rubber compound required to fill the
mould completely shall be determined by the supplier and the
purchaser.

NOTE — The decision as to which rubber compound to use is normally
made by the cord user.

5 Apparatus

5.1 Mould.

The dimensions of the test pieces are controlled by the
specifications and tolerances of the mould. The test pieces are
prepared by laying strips of rubber, of thickness Y/2 (see
figure 1), spaced Z apart, into cavities in a mould of width C.

Cords are stretched over and perpendicular to the rubber strips,
with a distance L between each cord. Two further strips of rub-
ber are applied above the cord, the mould closed, put into a
press, and the test pieces vulcanized.

It is common practice to use moulds which allow many iden-
tical test pieces to be produced simultaneously.

One example of a suitable mould is shown in figure 2. It is
recommended that the width of the cord groove be 0,8 mm for
cords of linear density 560 mg/m (tex) or less, and 1,2 mm for
cords of linear density more than 560 and up to 800 mg/m
(tex). Although this form of mould is simple to use, the
moulding pressure tends to force excess rubber down the cord
groove between the rubber strips, particularly when the cord is
much narrower than the groove. This ““flash” shall be removed
from the cord by careful cutting before test to improve the
reproducibility of results. The formation of this rubber flash can
be almost completely eliminated by using a mould of the form
shown in figure 3. The technique requires the cord length be-
tween the rubber strips to be held in position during cure by a
deformable surface, rather than a groove, so that there are no
voids into which excess rubber can flow.

Two methods are shown in figure 3.

In method A, the cord between the rubber strips R; and Ry,
and between R3 and R,, is held between specially prepared
silicone-rubber-faced bars. A suitable method for the prepara-
tion of such bars is described in the annex.

In method B, the upper strip of rubber is made sufficiently wide
to cover the whole distance Rg to Rg (and Ry to Rg), with the
addition of a thin cellophane or polyester strip applied to the
central portion of the rubber, which contacts the cords, to pre-

vent the adherence of rubber to the E'e,ncum@nts
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5.2 Device, to provide a tensioning force of 0,49 + 0,1 N.

This may be achieved, for example, by suspending a mass of
50 + 1 g on one end of each cord during assembly of the test
piece and removing it prior to placing the mould into the curing
press. The masses may be of the hook type or designed in such
a manner that they can be clamped to the cord. In any event,
the total mass shall be 50 + 1 g.

5.3 Testing machine, conforming to appropriate re-
quirements for the verification of testing machines. It should be
capable of accurately registering the applied forces during the
test, while maintaining the specified constant rate of separation
of the jaws, i.e. 100 * 10 mm/min.

NOTE — Inertia (pendulum) type dynamometers are apt to give resuits
which differ because of frictional and inertial effects. A low inertia type
of dynamometer with a suitable recorder gives results which are free
from these effects and is therefore to be preferred.

5.4 Test piece grips.

The design of the test piece grips shall be as shown in figure 4
or figure 5. Two grips are required.

NOTE — The two types of grips do not necessarily give the same
resuits.

6 Test piece

6.1 Dimensions

The standard test piece shall be a length of cord embedded
in rubber strips, nominally 6,4 mm wide and 3,2 mm thick
(see 5.1).

NOTE — Although this method specifies that the rubber strips shall be
3,2 mm thick, an interlaboratory test gave equivalent values for 3,2 and
6,4 mm thick test pieces. The embedded length of cord may be
reduced to 5 mm or increased to 10 mm where the adhesion is very
high or very low respectively, but the results obtained using different
embedded lengths are not comparable.

6.2 Preparation

6.2.1 Cut the rubber compound into strips, 6 mm wide and of
a suitable length, leaving the protective film attached. This may
be done with scissors or with a clicker die.

6.2.2 Cut strips of cotton fabric to the same dimensions as
those of the rubber compound. (If the rubber compound is
calendered onto the fabric, eliminate this step.)

6.2.3 If necessary, place the bottom spacer bars in the mould
(figure 3 type mouid).

6.2.4 Using a mould at room temperature, place the fabric
strips in the bottom of the mould cavities (see the note to
6.2.11).

6.2.5 Place the rubber strips in the mould cavities with the
protective film side on top. (If the rubber is caiendered onto the
fabric, the fabric side shall be on the bottom.)

6.2.6 Remove the protective film from the rubber strips and
immediately place the cords in the cord slots. The portion of
the cord to be embedded in the rubber shall not be touched by
the bare hand. The procedure for handling calendered cords
shall be agreed upon by the purchaser and the supplier.

Knot each cord at one end so that it is secured firmiy against
the cord slot on one side of the mould. Take care to prevent the
loss of cord twist. Attach a tensioning device on the other end
of the cord.

6.2.7 If required, place the upper spacer bars in the mould.

6.2.8 Remove the protective film from additional strips of rub-
ber and place them in the mould cavities on top of the cords.
The side from which the protective film was removed shall be
down. When preparing test pieces by method B, these addi-
tional strips of rubber shall be 22 mm wide, with a strip of pro-
tective film or similar material replaced over the central 10 mm
wide area.

6.2.9 Place strips of fabric on top of the rubber strips. (If the
rubber is calendered onto the fabric, eliminate this step.)

6.2.10 l|dentify the test pieces in the mould, and cover the
mould with a smooth metal plate if the upper press platen is not
smooth.

6.2.11 Remove the tensioning devices from the cords and
place the mould in a press which has been preheated to the
vulcanizing temperature. Adjust the pressure to a minimum of
3,5 MPa with reference to the mould surface. After vulcanizing
for the specified time, immediately remove the test pad from
the mould and cool at room temperature.

NOTE — A preheated mould may be used, but this will alter the
vulcanizing conditions (time and temperature) of the rubber. If a
preheated mould is used, the materials should exhibit sufficient green
tackiness to permit the pad to be prefabricated in a cold mould and
then transferred to the preheated mould.

6.2.12 Cut the pads using scissors, a sharp knife, or clicker
die to produce “H"’ pieces consisting of a single cord with each
end embedded in the centre of a rubber tab approximately
25 mm in length. If necessary, trim off all excess rubber flash.
When using method B, the trimming shall be carried out with
great care to avoid cutting into the test piece.

6.3 Number of test pieces

At least 8 test pieces shall be used.

7 Time-interval between vulcanization and
testing

Unless otherwise specified for technical reasons, the following
requirements for time intervals shall be observed.
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