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Topology and shape optimization of XU7 engine piston using weight and
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Abstract

The piston optimization is one of the most popular and important topics for automotive, engine and component
manufacturing companies. Optimizing the piston will reduce the weight without decreasing its efficiency; even it
may increase the efficiency and the quality in some cases. This study aims to optimize the piston topology of the
XU7 engine. For this purpose, two models, including the solid cylinder and the XU7 piston, were fabricated and
analyzed in the Abaqus software, in which parameters of the weight and the strain energy were defined as
objective functions of the shape and topology optimization. It was found that the optimization process reduced
the weight of the solid cylinder and the realistic piston by about 42 and 38%, respectively. In addition, it was
observed that the piston pin area had the least element removal due to the maximum stress level, whereas the
piston skirt areas had the most element removal. Moreover, considering the removal of some elements in the
crown area of the piston, the thickness of this region and consequently, the weight would be reduced.
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