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Abstract: In the process of designing automobile structures and components, a series of optimization is
required to achieve optimal performance, the lightest weight, and the highest efficiency. Due to the
complexity of optimization problems, the heuristic intelligent optimization algorithms are typically used to
solve them. However, the mechanisms of the heuristic optimization algorithms are not well understood, and
their effectiveness in optimization design of automobile parts have not been fully studied. Therefore, selecting
appropriate algorithms for different problems is challenging. In this paper, representative algorithms were
derived and expressed uniformly. Fifty-two sets of mathematical benchmark functions and five automobile
parts optimization design cases were tested. The results show that the two types of hybrid improved

algorithms perform well in the optimization design of automobile parts. Recommendations for engineering
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applications and directions for future algorithm research were also provided.

Keywords:heuristic intelligence optimization algorithm;lightweight design; algorithm applicability measurement;
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