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1.2 MATERIALS

Reference should be made to the
changes that have taken place over the years
in the materials used in the tyre carcass®.
For a long period, high-extensible cotton
cord was the universally used textile. Steam
stretching techniques were introduced to
achieve lower extensibilities, improved
strength, and a lower cord denier, thereby
yielding cord of higher tenacity. This devel-
opment was quickly outmoded by the gener-
al adoption of rayon, with nylon coming in-
to use for specialised applications®. Both
these latter fibres required the use of adhe-
sives to achieve adequate bonding to rubber
compounds, as discussed in Section 8. 5.
Recently, polyester, glass fibre and steel
have been added to the carcass materials
available to the designer®; in the future,
carbon fibre may find applications in this
field.

The physical properties of materials
used in tyre structures influence, to a
marked degree, the initial rubbering tech-
niques, handling and storage of the pro-
cessed sheet, and tyre building and vulcan-
ising procedures®. Features which are of
importance include moisture regain, exten-
sibility, thermal stability, flexibility, and
acceptability of adhesives. These and other
properties of textile materials in relation to

the requirements of the tyre designer are

discussed in Section 6. 7.

The scorch rate, plasticity, modulus,
shrinkage factor, ease of processing, tack,
and shelf life of rubber compounds likewise
affect manufacturing procedures®. Equally,
such properties as heat build-up, abrasion
resistance, flex cracking and cut resistance,
and gas permeability determine the selection
of compounds for the various components of
the tyre. The raw polymers used are NR,
SBR, IIR, BR, IR,
EPDM. The properties of these materials

and most recent

are discussed in Chapter 4 and the general
principles of their compounding in Chapter
9. .The differences in their properties in re-
lation to their use in tyres is shown in Table

1.

Table 1 FEATURES OF GENERAL PURPOSE
ELASTOMERS FOR USE IN TYRES

Property * NR IR SBR BRIIR EPM/EPDM
Wear resistance 2 2 3 4 2 3
Road holding 2 2 3 2 4 2
Low heat build-up 3 4 1 1 1 1
Tear resistance 4 3 1 1 2 1
Gas and vapour imper 1 1 1 1 4 1
-meability
Ageing resistance 1 1 2 2 3 4
Ozone resistance 1 1 1 1 3 4

* Ratings:1, poor; 2, good; 3, very good; 4, excel-

lent.
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