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Preparation and performance of base-free, stretchable and highly flexible
electric heating films

LI Peng, GUO Xue-bin*, ZHANG lJi-cai, GE Hui-xian, ZHANG Tao
(CTA Hi-Tech Textiles Co., Ltd., Tianjin 301700, China)

Abstract: By incorporating conductive fillers into the polyurethane matrix, a novel substrate-free,
stretchable, and highly flexible electric heating film was developed. Its structural characteristics, thermal
stability, mechanical properties, and aging performance were investigated. The results showed that the
porous structure of the matrix and the uniformly distributed conductive fillers formed a stable conductive
network, significantly enhancing the conductivity and mechanical performance, while also exhibiting
good thermal stability. When the conductive filler content was 10 wt%, the electric heating film achieved
a balance between conductivity and mechanical properties, demonstrating excellent thermal response
characteristics. Both electrical degradation and UV aging led to performance degradation of the electric
heating film. The innovative design in this study of a highly stretchable and flexible electric heating film
provides a new approach for the development of electric heating products.
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Fig. 1 SEM images ofthe electric heating film surface at (a) x1 000
magnification and (b) x5000 magnification, and the cross-
section at (c) X1 000 magnification and (d) x5 000 magnification.
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Fig. 2 Thermal gravimetric analysis (TGA) curve of the electric
heating film
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Fig. 5 Temperature variation with the power density of the
electric heating film under different applied voltages.
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