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1.3 TYRE DESIGN

The tyre designer is faced with an im-
possible task in trying to satisfy all the
needs of the vehicle manufacturer and the
user, and is, therefore, forced to seek a
compromise with emphasis on the important
factors of safety and tread life (Clifton,
1969)%.

In determining the tyre size and type,
the vehicle and tyre designers give prime
consideration to:

1. Vehicle weight distribution, which
will determine the load-carrying capacity of
the tyre and the operating inflation pres-
sure.

2. Axle height and clearance for the
chassis, suspension, and braking system;
these decide the overall diameter, section
width, and bead diameter of the tyre.

3. The vehicle suspension system,
which will influence the basic tyre construc-
tion including the selection of either radial
or diagonal ply construction.

4. The speed capability and operating
conditions, both of which will have to be
considered in relation to construction, com-
pounds, and tread pattern design.

Having established the basic tyre di-
mensions, which must conform to agreed
industry standards?, the tyre designer is in
a position to decide on the tyre mould di-

mensions, tread pattern details, rubber

mixes, textile reinforcement, and the form
of the structrue. From the vehicle weight
and speed requirements, mathematical cal-
culation of the casing and bead wire
strengths can be made; the materials can
then be selected and their make-up settled.

When formulating a tyre design it is es-
sential, from a manufacturing standpoint,
to pay due regard to the cost and availability
of materials, factory plant, and production
methods, so that a viable product is pro-
duced at an economic price and meeting the

needs of the consumer®.
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Marked differences have been shown by
experiment in the composition and proper-
ties of the boundary plies, for instance, of
the tread-breaker system, as may be seen
from fig. 8, where we give the absolute va-
lues of the modulus for the various zones of
a vulcanisate in a multi-ply structure.
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