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[Abstract] Flexible composite hose joints are core components of post—earthquake rapid emergency repair
systems for oil and gas pipelines, and their service reliability depends on the performance synergy of material
systems and the stable bonding of heterogeneous material interfaces. Based on relevant research on the design of
flexible composite hose joints, this paper focuses on two core aspects: materials science (selection and
performance regulation of metals, sealing materials, and adhesives) and the construction of heterogeneous
interfaces (metal—polymer, fiber—resin). It systematically reviews the selection logic of core materials for the
joints, the bonding mechanisms and optimization paths of heterogeneous interfaces, and briefly addresses the
adaptation relationship between materials and mechanical functions in structural design. Research shows that the
material system composed of 20# steel (load—bearing), EPDM/NBR blend (sealing), and two—component
polyurethane adhesive (interface bonding), combined with the interface optimization strategy of "chemical
bonding + mechanical interlocking”, can meet the harsh working conditions of —30°C~50°C and =5MPa,
and eftectively solve the problem of heterogeneous interface debonding. This paper provides a theoretical
reference for the material design and interface optimization of the joints, and also offers insights for the
development of similar heterogeneous bonded components.
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