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(Utilization of Silica — Carbon Black Filler Blend in Tire Tread Compounds)
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Abstract

Carbon black (CB) is generally used as a reinforcing filler in tire tread compounds. However, silica has
now been used more to replace CB in order to decrease rolling resistance, and hence reduce energy and fuel
consumption In this work, the effect of silica/C8 filler blend with a total amount of 60 phr on properties of
NR/SBR tire tread compounds was investigated. The compound formulation employed was modified from
standard formulation given in ASTM E 1136. The compounds filled with sifica/CB at & ratio of 30 phrf30 phr were
prepared using three different mixing methods. These include all-in-one mixing or one shot mixing, Y-mixing of
silica masterbatch and CB masterbaich, and finally a mixing via a use of silica masterbatch. The compounds
prepared by all-in-one mixing method showed the highest Mooney viscosity and the overall lowest mechanical
properties, whereas the compounds prepared using silica masterbatch gave slightly better mechanical properties
than those prepared via Y-mixing. In addiion, the silica masterbatch which was prepared using initial mixing
temperature at 70°C gave the vulcanizate properties better than a use of silica masterbatch prepared at 30°C. By
varying the ratios of silica to CB in the compounds, it was found that an increase of silica contents resulted in an
increase of Mooney viscosity and cure time but a decrease of bound rubber content. Furthermore, the blend
vulcanizates showed increasing in tear strength and resilience but decreasing in abrasion resistance and tensile
strength, whereas the hardness remained more or less the same. The dynamic mechanical property test results
revealed that the incomporation of silica caused a higher storage modulus at low percentage of deformation in
comparison with the use of CB, indicating an increase of interaction between filler particles. The use of silica/CB
lowered the damping properties, i.e. lower tan delta, of the vulcanizates in1comparison with that of conventional
CB filled vulcanzzates. Tan delta was found to decrease significantly when the silica content reached 20 phr where
after the tan delta remained more or less constant. The amount of silica to be used should not exceed 40 phr in

order to avoid the inferior mechanical and processing properties.
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