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Research on Generative AI-Driven Intelligent Design Methods and Applications for Mechanical
Products

Yan Ruishan
Taiyuan University of Technology, China Shanxi Taiyuan 030024

Abstract: Mechanical design is a crucial component of the equipment manufacturing industry chain, fundamentally
influencing product performance, manufacturing costs, lifespan, and processes. Traditional design methods involve limited
innovation, slow updates, and collaboration challenges, failing to meet the demands of smart manufacturing. Generative Al,
leveraging intelligent algorithms such as large language models, adversarial generation, diffusion methods, or topological
generation, unifies various design stages and transforms R&D paradigms. This paper explores new design approaches and
applications driven by generative Al, aiming to accelerate component design progress, reduce material consumption, and
provide intelligent technical support for independent R&D of high-end equipment.
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