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Exploration of New Material Application in Light Industry and Electrical
Appliances: the Practical Way From Polymer to Metal

Gao Tianyuan
Guangdong Meidi HVAC Equipment Co., LTD. Foshan Guangdong 528000

Abstract : Driven by the upgrading of light industry electrical appliances, the synergistic application of polymers
and metal materials has become a key path to break through performance and sustainability
bottlenecks. The study reveals the complementary mechanisms between polymer lightweighting
and metal high strength through typical cases such as high—temperature resistant nylon insulating
components and copper/graphene composite heat dissipation materials. By integrating innovations
like injection molding interface optimization and metal-plastic composite gears, product reliability is
enhanced. Surface treatment technologies (such as PVD coatings) and the development of recyclable
composites respond simultaneously to the low—carbon goals outlined in the "Digital Transformation
Implementation Plan for Light Industry." Current technical challenges focus on the strength and cost
control at the interface between heterogeneous materials. In the future, it is necessary to integrate
smart materials with green manufacturing technologies to build an eco—design system throughout the
entire lifecycle.
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