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Joint Optimization Analysis of Mechanical Component
Topology and Parameters for Performance Enhancement

Hongbo Liu
Guizhou Aerospace Tianma Electromechanical Technology Co., Ltd., Zunyi, Guizhou, 563000, China

Abstract

Mechanical components serve as the core unit of equipment manufacturing. Currently, the mechanical properties such as strength and
stiffness of mechanical components directly affect the operational efficiency and stability of the entire equipment. This paper proposes
a combined optimization analysis method for mechanical component topology and parameters. This method integrates topological
optimization structures and precisely regulates parameter optimization design, enabling structural optimization. By determining the
material configuration within the domain, screening size optimization variables based on this, and combining genetic methods for
parameter optimization design, it achieves collaborative improvement. The results of engineering practice show that this method can
effectively enhance mechanical stiffness, strength, and other mechanical properties. When compensating for the limitations of single
optimization design, it provides certain references for the high-performance design of mechanical components.
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