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Abstract: Finite element analysis (FEA) has been widely used in mechanical product design to predict and evaluate product
performance. By decomposing the product into a finite number of small elements, FEA can accurately simulate the response of the
product under different working conditions, providing data support for structural optimization. This article will explore the application
of finite element analysis in mechanical product design, and combine structural optimization techniques to analyze how to improve
product performance, reduce weight, and enhance strength by adjusting design parameters. Through case analysis, demonstrate the
practical application effect of combining finite element analysis with structural optimization, and explore future development trends.
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