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Preparation and property of conductive yarns

with negative Poisson’s ratio
LIU Sai, CHEN Haoyu, TIAN Wei, ZHU Chengyan, ZHU Feichao
(College of Textiles Science and Engineering (International Institute of Silk),

Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To obtain conductive negative Poisson’s ratio yarns with stable structure and repeatable
drawing property, elastic polyurethane filaments were selected as the core, and silver-coated polyamide
filaments as the wrapping component and conductive component. Two, four, and six silver-coated
polyamide filaments were braided with polyurethane to form three kinds of negative Poisson's ratio yarns.
The tensile property, structural deformation and resistance of the negative Poisson's ratio yarn were tested
by a tensile tester, a high-definition micro-focus electron microscope and a multimeter, respectively. The
relationship between the number of silver-coated polyamide filaments and the performance of the negative
Poisson's ratio yarn were analyzed. The results showed that the negative Poisson’s ratio yarn with more
conductive filaments presented the greater breaking strength and the smaller elongation at break. Negative
Poisson's ratio yarns including two silver-coated polyamide filaments had the maximum negative Poisson's

ratio of —3.26 when the elongation was 10%. After 30 cycles of stretching of at constant elongation 10% ,
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the yarns with negative Poisson’s ratio maintained good tensile properties and negative Poisson’s ratio

effect. All the three kinds of negative Poisson's ratio yarns showed conductivity. The results may provide

reference for the optimization of the structural design and preparation of yarn sensors with negative

. li .
Poisson s ratio.

Key words: negative Poisson’'s ratio yarn; stretching property; structural deformation; conductive

property; braiding
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