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Abstract: Metal materials, due to their durability, high strength, and strong plasticity, play a significant role in mechanical
design. This study focuses on this theme and explores the application and optimization methods of metal materials in
mechanical design. Firstly, a detailed discussion will be given on the types and properties of metal materials. In terms of
selecting appropriate metal materials for mechanical designers, we also hope that our work can provide some reference.
Secondly, the specific applications of metal materials in different mechanical designs were discussed, hoping to benefit
mechanical designers. After a series of research and experiments, the paper proposes several optimization suggestions for
the use of metal materials in specific scenarios. It has been revealed that by changing the processing technology of metals,
their performance in specific environments can be significantly improved. Again, by selecting and optimizing metal materials
reasonably, the overall cost of mechanical design can be effectively reduced. Finally, we provided an outlook on future
research directions, advocating for the integration of new materials science knowledge to further enhance the research and
application of metal materials in mechanical design.
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