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Thermal Stability and Structural Regulation Paths of Polymer Composite Systems
He Jing
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Abstract: Polymer materials are prone to main-chain scission, side-group elimination, oxidation, and the release
of volatile products under continuous heating conditions, and their thermal stability is directly related to service
temperature and service life. Composite modification can regulate the thermal degradation process by restricting
molecular chain movement, enhancing interfacial bonding, changing heat and mass transfer paths, and promoting the
formation of stable char layers. This paper analyzes the effects of matrix structure, filler dispersion, interfacial layers,
and barrier effects on the thermal stability of polymer composite systems, compares the characteristics of fillers such
as layered silicates, nano-silica, carbon nanotubes, and graphene, and proposes regulation paths including interfacial

functionalization, multiscale synergy, and stable network construction, providing reference for the design of heat-

resistant polymer composite materials.
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