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ABSTRACT

his research work is devoted to the investigation on the use of silica on the
fatigue-to-failure property of a tire tread compound. A reference compound
was first designed in which 60 phr carbon black was used as the reinforcing
filler. While keeping the total of filler content to be constant as 60 phr, three additional
compounds with 5, 10 and 20 phr silica were then manufactured. The classical static
and dynamic tests were carried out on appropriate samples made from these compounds
to determine tensile strength, hardness, abrasion resistance, fatigue-to-failure,

dynamical-mechanical properties and temperature rise due to heat build-up. The

Key Words: results showed that by replacing part of carbon black with equivalent amount of silica,

fire tread,

: : a major increase in fatigue resistance is obtained to the point that 20 phr silica has
fatigue resistance,

the most significant effect when subsituting 5 and 10 phr silica. The DMTA analyses

silica,
carbon black, revealed that the best compromise between fatigue properties, rolling resistance and
SBR wet/ice traction can be achieved at 5 to 10 phr silica substitution.

(*)To whom correspondence should be addressed.
E-mail: m.h.r.ghoreishy@ippi.ac.ir
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