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Design optimization and performance analysis of high hardness
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[Abstract] This article focuses on the design optimization and performance analysis of high hardness
HRC45 17-4PH stainless steel composite mechanical components. A new comprehensive design method
based on topology optimization and shape optimization was proposed, and the influence of heat
treatment process on component performance was explored, and corresponding optimization
suggestions were given. At the same time, the performance of high hardness HRC45 17-4PH stainless
steel composite mechanical components under extreme working conditions was systematically
analyzed. The results indicate that the optimized components have higher strength and wear
resistance. The research results of this article have certain reference value for improving the
performance of mechanical components.
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