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ABSTRACT

Curing process is the final step of tire production. In this process, the curing temperature
and curing time are the most important parameter. Using wrong conditions such as short curing time
cause uncured problems or too long curing time may cause the rubber overcured problem. These
problems mainly occur during the production of new tire models or in the cases have changed the
rubber compound formulas. In General, problem-solving by experiment under conditions set by the
experts of factory based on experience is a key. Therefore, this research aims to study curing
process to obtain the principles and methods for setting the curing process parameters.

This research studied the behavior of rubber curing process under isothermal and non-
isothermal conditions using Oscillating Disc Rheometer (ODR) and Differential Scanning Calorimetry
(DSC), respectively. Using the existing mathematical models, the rate of reaction and degree of
vulcanization of rubber compounds as well as the heat of reaction in various conditions could be
calculated. In addition, the various rubber compound properties such as density p , specific heat
capacity Cp, and thermal conductivity coefficient k are determined. The temperature distribution and
the variation of temperature with time during curing process are calculated using finite element
techniques, with physical parameter determined by ODR and DSC. The results shown that, the finite
element technique is useful for determining the evolution of temperature during curing process. It
should be used to determine the position which the increasing of temperature is lowest. By
calculated result, the lowest heating rate is 1.58°C/min. This point will be used to determine the
suitable time for curing process to ensure that the vulcanization is occurred. The result can be used
for reducing the time necessary for testing the curing process of new tire model or in the case of

changed rubber compound formula.
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