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The Influence of the Proportion Design of Multi-Component Nylon Fibers on

the Melting Behavior and Mechanical Properties of Toughened Films
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Abstract : To enhance the interlamellar toughness and post-impact compression performance of carbon
fiber reinforced composites (CFRP) under high—temperature and high-load conditions, this paper
constructs a gradient melting point toughening film system based on multi-component nylon fibers, and
systematically studies the regulation mechanisms of the melting behavior and mechanical properties
of the toughening films with different nylon component distribution ratios. Through the synergistic
compounding of low—melting—point (PA12, PA610) and high-melting—point (PA46, PA6T) polyamides,
a multi-scale reinforced structure was designed that can achieve rapid interfacial bonding at 180°C
and maintain good interlayer support strength at 230°C. The experimental results show that the optimal
proportioning scheme (PA12:PA610:PA46:PABT = 2:2:3:3) increases the interfacial bonding force
by approximately 40% and the compressive strength by approximately 30% compared with the
conventional proportioning. Based on the processes of fiber short cutting, water immersion dispersion
and surface modification, the toughened film constructed a uniformly distributed three—dimensional
network structure, effectively improving the consistency of film formation and structural stability. The
“melting point gradient + structural synergy" mechanism proposed in the research provides theoretical
support and data basis for the engineering design of high—performance CFRP interlayer toughening
membrane materials, and has practical application potential in the field of aviation composite materials.
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