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Abstract

For a long time, material selection in railway works has been a key research topic. Especially in the construction and maintenance of
modern high-speed railways and heavy-haul railways, traditional metal materials can no longer meet their increasingly demanding
performance requirements. In view of this, this study focuses on the possibility of structural design and performance improvement of
metal materials and composite materials. On the one hand, by comparing the characteristics of existing metal materials and composite
materials, we propose a new structural design scheme that uses composite materials to replace some metal materials, in order to
achieve performance optimization of the overall structure. On the other hand, the application performance of metal materials and
composite materials in railway engineering was studied in detail through advanced experimental and simulation methods. The results
show that composite materials have superior performance compared to traditional metal materials. Especially in terms of oxidation
resistance, corrosion resistance, and high temperature resistance, composite materials are significantly superior to metal materials.
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