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Synthesis and performance control of polymer composites
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Abstract

As an important frontier in the field of polymer composite materials,advances in their synthesis and performance regulation
technologies have laid the foundation for the development of novel functional materials.By designing the structure of polymerizable
monomers,controlling polymerization reaction conditions,and optimizing interfacial compatibility,ordered construction of
multicomponent systems can be achieved,significantly enhancing their mechanical,thermal,and electrical properties.Under strategies
such as the incorporation of nanofillers,surface modification,and crosslinked network regulation,these composite systems exhibit
distinctive advantages in structural stability and functional integration.In recent years,extensive research has focused on their
microstructural evolution,performance characterization methods,and structure—property correlation mechanisms,providing both
theoretical foundations and technical support for their applications in aerospace,electronic devices,and biomedical fields,while also
promoting the exploration and implementation of green and sustainable synthesis pathways.
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