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Innovative Research on Synergistic Improvement of Toughening
and Heat Resistance of Nylon Materials

Caiyun Cai
BYD Auto Industry Co., Ltd., Shenzhen, Guangdong, 518000, China

Abstract

In this paper, the strategy and mechanism of synergistic improvement of nylon toughening and heat resistance were discussed. The
comprehensive effects of nano-composite technology, molecular structure optimization and interface engineering on nylon properties
were analyzed. The results show that the mechanical and thermal properties of nylon materials can be effectively enhanced by the
introduction of nano fillers, and the toughness and heat resistance of nylon materials can be further enhanced by the adjustment
of molecular structure. The interaction between nano-filler and nylon matrix was optimized by interface engineering, and the
performance was improved cooperatively. Despite the challenges of nanodispersion, interfacial compatibility and molecular design
control, the development of high-performance nylon materials has broad application prospects through in-depth research on multi-
scale synergistic mechanisms. This study provides theoretical basis and practical guidance for the design and application of high
toughness and high heat resistance nylon materials.
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