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Phenomenological modeling of the accelerated sulfur
vulcanization process of radial tire belt compound
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Abstract

Tires are among the most important and most consumed rubber products that play very vital roles in cars. The main
process of making tires is accelerated sulfur vulcanization, so modeling this process is very important to optimize
the process. In this research, the changes in the torque of the belt compound during the curing of radial tires has
been modeled. In this way, a sample was taken from the compound of the radial belt tire of the production line
and the rheometer test was taken, and its curing curve was obtained. The modeling of the torque diagram obtained
from the rheometer device was performed using the phenomenological modeling method of reaction kinetics. The
proposed equation consists of two terms, one related to the curing and the other to reversion and the parameters
of each term were obtained by curve fitting. By repeating the curve fitting of the model at other temperatures,
the dependence of the parameters of this equation on temperature was obtained. Tire curing is a non-isothermal
process, so after conducting a thermocouple test on a radial tire, the data of temperature changes in the belt of the
tire was given to the model and the resulting torque changes in the process were calculated.
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