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Abstract

Improving the durable and soft ride of solid tire manufactured by Siam Pioneer Rubber
Company Limited was carried out by compounding tread rubber obtained good heat reversion
resistance, low heat build up and good abrasion and tear resistance. It was found that using a semi
efficiency vulcanization system, a mixture of carbon black with small amount of silica as
reinforcing fillers and excessive stearic acid or zinc stearate giving vulcanizate rubber with good
heat reversion resistance and low heat build up. Using TMTD as a secondary accelerator
produced high modulus compound resulting in low loss tangent indicating low rolling resistance
however in this study losing traction property and soft ride were found. With a semi efficiency
vulcanization system, however the production cost is increased. Low cost cutting was found using
some parts of reclaimed rubber with little change in physical properties. Compounding of white
tread rubber to improve abrasion resistance was done by blending some parts of butadiene rubber
and that higher heat build up could be noticed. Manufacturing of tested solid tire and forklift truck
run tests were carried out. Improvement of ride comfort was found by inserting a soft and low
heat build up middle rubber layer between the tread and the inner compression layer. The
developed both black and white tread compounds produced solid tires with similar performances
with high quality imported solid tires.

State of cure measuring device was also developed using a programmable data logger as
a platform. Principle of state of cure calculation is based on chemical kinetic of sulfur-rubber
reaction. State of cure is one of the most important controlling points of rubber product and
needed to be closely watched. The measuring unit was design to be portable and modular. It was
found that the measurement and calculation were accurate comparing with calculation using
Excel. The meter can be implemented easily on production line to quality control or using in
research and development as in this study it helped to identify one of the splitting and separation
between the two layers found in finished solid tire. This problem may occur when the state of

cure is not higher than blow point.





