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[Abstract] Fiber—skeleton reinforced flexible polymer multilayer composites have emerged as an ideal solution
for oil and gas transportation under demanding conditions such as post—earthquake emergency repair and
complex terrains, owing to their unique combination of lightweight, high strength, corrosion resistance, and
excellent flexibility. This paper systematically reviews recent research advances in these materials for pipeline
applications, with a focus on the synergistic mechanisms between polyurethane resins and high—performance
fibers such as aramid and Vectran. Key technologies including the design of three—dimensional woven
load—bearing layers, anti—static functional design, and fiber—resin interface optimization are discussed.
Representative engineering cases are analyzed to evaluate their application performance. Finally, future
development directions are proposed to address existing challenges, including material localization, precise
interface control, and the integration of structural and functional capabilities. This review aims to provide a
systematic reference for performance enhancement and engineering application of flexible composite hoses.
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