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The influence of cyclic tensile load on mechanical

properties of yarns with negative Poisson’s ratio
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Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: In order to obtain the evaluation basis for the applicability of the complex yarns in the field
of sports protective materials, the stability and effectiveness of mechanical properties and expansion effect
of negative Poisson’s ratio yarns were deeply studied. By setting the constant elongation cyclic stretching
mode, the fatigue failure law of mechanical properties of negative Poisson’s ratio yarn was analyzed with
the in-situ test and record of morphological structure and radial strain. Then, the effectiveness of the
structure and negative Poisson’ s ratio property of complex yarn could be carried out. The stretching
experimental results based on negative Poisson's ratio yarn samples showed that good elastic recovery
property under constant elongation cyclic tension; with the larger axial strain, the overall structure of
complex yarn was scattered and coils appeared due to the plastic deformation of polyester filament; cyclic
stretching times was harmful to the stability of negative Poisson's ratio effect of complex yarn; when the
cyclic stretching times were close to or more than 20, complex yarn showed positive Poisson's ratio, that
is, the accumulation of plastic deformation led to the failure of yarn structure and performance. Therefore,

under the repeated tension of less than 20 times within the elastic strain range of the complex yarn, the
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morphological structure and expansion effect was stable and effective. The material selection can be carried

out by comprehensively considering the elastic elongation performance and modulus, so as to improve the

structural damage and performance failure of the complex yarn.

Key words: negative Poisson’s ratio effect; complex yarns; cyclic stretching; mechanical properties;

elastic recovery rate
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