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Abstract: Continuous carbon fiber-reinforced polyether ether ketone (CF/PEEK) composites have demonstrated broad
application prospects in fields such as aerospace, automotive, and medical industries due to their lightweight, thermal
resistance, recyclability, and excellent mechanical properties. The article systematically reviews the impregnation methods
of CF/PEEK prepregs (such as solution impregnation, melt impregnation, and powder impregnation) and the molding
processes of the composites (such as compression molding, filament winding, automated tape laying, and 3D printing),
with a focus on analyzing the impact of different processes on the interfacial bonding strength, porosity, and mechanical
properties of the materials. The study indicates that optimizing process parameters and interfacial modification techniques
can significantly enhance the overall performance of CF/PEEK composites. Current research has focused on low-
temperature high-pressure green molding, intelligent process control, and the development of multifunctional composites
to promote the large-scale application of these materials in fields such as ultra-lightweight structures and precision medical
devices. Future efforts will need to further break through the bottleneck of high-viscosity resin impregnation, improve the
intelligent manufacturing system, and facilitate the lightweight upgrade of the industry.
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Fig.1 Process of solution immersion method
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Tab.1 Comparison between dry and wet powder impregnation
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Fig.3 Fiber hybridization process
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Tab.2 Comparison of heat sources for filament winding molding
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Fig.6 Automated tape placement molding process
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