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Analysis of Influences of Heat Insulation Coating on Temperature
Field and Stress Field for Piston
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Abstract: With aluminum alloy piston of automobile engine as the research object, a thermal insulation
performance analysis simulation model of plasma spraying coating was established, the influences of bonding layer
material and porosity on thermal insulation performance of coating were analyzed comprehensively, and the thermal
insulation performance of coating sample block was verified by test. The test results show that, the thermal insulation
coating can significantly reduce the temperature of piston metal matrix, and the thermal insulation performance of ZrO2
thermal insulation layer + NiCrAlY bonding layer is the best. With the increase of porosity of bonding layer, the
thermal insulation performance of coating improves, but the mechanical bonding strength between coating and matrix
decreases due to excessive porosity, considering the results of thermal insulation and bonding strength, the best
material for bonding layer is NiCrAlY, and the best porosity is 10%. After spraying the thermal insulation coating, the
equivalent thermal stress value of the piston meets the design requirements of the product under actual working

conditions.
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