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Abstract

To address the vulnerability of composite materials to lightning strikes in aerospace applications, this study investigates the structural
design and performance optimization of lightning protection composite layers. By strategically selecting high-performance matrices
and conductive materials, a multi-layer composite structure was developed, achieving coordinated enhancement of both shielding
efficacy and mechanical properties. The results demonstrate that the optimized lightning protection composite layer not only
significantly improves the material’s lightning resistance but also enhances its overall strength and durability. This research provides
robust technical support and theoretical foundations for safety protection of critical components in advanced equipment and the
expansion of composite material applications.
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