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Abstract

With the widespread application of nuclear energy technology, radiation protection has become increasingly crucial. This paper
reviews the research progress in radiation protection materials, particularly focusing on the application of novel composite materials
and nanotechnology in protective materials. Through experimental and computational simulation methods, this study investigates
the protective efficacy and mechanisms of different materials such as lead-based composites, borides, and multilayer nanostructured
materials. The results demonstrate that the introduction of nanostructures can significantly enhance shielding performance, especially
in protecting against high-energy radiation. Additionally, the study reveals that the density and thickness of composite materials are
key factors influencing their protective effectiveness. This research holds significant importance for developing more efficient and
lightweight nuclear radiation protection materials, providing technical support for nuclear safety applications.
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