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Abstract

Thermal barrier coatings are used for increasing the efficiency and reducing the pollutants of internal
combustion engine. In this paper, optimization is used to obtain dimensions of partially coated piston of an SI
engine by considering effects of shear stress, normal stress, and cost. Here, a bound coat is located between
ceramic coat and substrate alloy. Normal stress initiates surface cracks and delaminates ceramic coating from
bound coat layer. Similarly, shear stress initiates transverse cracks which can reduce the life. Consequently, to
determine the optimal size of the coating is of high importance. To this end, temperature and stress fields of the
partially coated piston are calculated by utilizing finite element method. Results of an analysis are compared
with a conventional piston which has no thermal barrier coating. Effects of coating thickness and width on
temperature, shear stresses and normal stresses are investigated. It is observed that by increasing the thickness
of the ceramic coating, the shear stress increases, but the normal stress decreases. So the cost function of the
problem includes non-dimension shear stress, non-dimension normal stress, and price of coating as optimization
parameters. In the end, optimal thickness and width of coating is determined.
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