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Application Analysis of Mechanical Design Optimization Methods in Engineering Practice

WANG Ziyu
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Abstract: Mechanical design optimization methods are key technical means to improve product performance, reduce manufacturing
costs, and shorten research and development cycles. Organize the ways in which topology optimization, multidisciplinary design
optimization, response surface methodology, intelligent optimization and other methods are applied in engineering practice, analyze
typical practical cases in the fields of structural optimization, material lightweighting, manufacturing process optimization, digital
design, etc. Topology optimization technology is the use of mathematical methods to automatically generate the optimal material
distribution configuration, which can meet the set performance constraints without multiple iterations. The use of particle swarm
multi-objective optimization algorithm in the design of rollover protection structure reduced the maximum deformation by 78.5% and
the maximum stress by 58%. Based on typical cases, optimization application implementation strategies are proposed from four
aspects: platform construction, interdisciplinary collaboration, design verification and quality control, and intelligent integration,
providing reference for the engineering application of mechanical design optimization methods.
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