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Abstract : Carbon fiber-reinforced composites are widely used in industrial applications due to their superior mechanical prop-
erties. Their core advantage lies in the stress transfer mechanism at fiber-resin interfaces, where interphase construction determines
performance breakthroughs. Surface coating modification has been emerged as a key research area for optimizing carbon fiber-rein-
forced polymers interfaces, because of efficient processing and tunable properties. focusing on innovative sizing agents for carbon
fibers, it compared solution-based, emulsion-based, and water-soluble sizing agents, revealed the environmental advantages and
interface reinforcement potential of emulsion and water-soluble types. The analysis demonstrates how sizing components synergize
with epoxy resin, polyamide, and polyetheretherketone matrices through chemical compatibility. Prospects are proposed with a focus

on enhancing the interfacial functionality integration and environmental adaptability of sizing agents, along with corresponding

development recommendations.
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