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The Simulation of Temperature Distribution in Rubber from Microwave Heating
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Abstract

Recently, many industrials have tried to apply microwave
heating to their fields. One of those is rubber industry who uses
microwave heating to warm the rubber compound. This is
because of the better penetration capability, when heat is
generated and transferred within the rubber compound.
Therefore, both fundamental and detailed study about microwave
heating are important and would directly affect to the quality of
the rubber compound.

The calculation of temperature distribution in rubber heated
in microwave oven consists of 2 steps. Firstly, the distribution of
electric field within rubber compound is calculated by using finite
— difference method and MatLab program. Then, the results are
transferred to be the heat generation which is used in the second
step. The second step calculates the temperature distribution
within rubber compound using finite — element method and
Abaqus program. For comparisons, the microwave oven having
the frequency of magnetron of 2.45 GHz and the maximum

power of 1200 W is used with the rubber compound. It is found
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that the distribution of heat in rubber compound is increasing
rapidly because the rubber compound has good absorption
capability. Both calculation and experimental results show good
agreement at most of the positions in the rubber compound. This
reseach provides the method to simulate the temperature
distribution in order to determine the power required to warm the

tire (i.e. rubber compound) when microwave heating is used.
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