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Tensile Mechanical Model and Parameter Analysis of Spandex-with Different Diamine Chain Extender Ratio
Wang Jiagi, You Gexin
(School of Mechanical and Automotive engineering, South China University of technology,-Guangzhou 510640, China)

Abstract : Based on the Hooke spring and the Newton stick pot, a model consisting of a Maxwell element and a sticking pot
with a viscosity coefficient increasing with strain was proposed to simulate‘the tensile process of the spandex. First, EDA was respec-
tively mixed with 1,2-PDA at molar ratios of 3.4:1,4.5:1,6:3:1,10:1 and 21:1 as chain extender to prepare spandex with 5 kinds
of chain extender ratio. Then the tensile tests of the spandex with different chain extender ratio were carried out, and the tensile curve
was fitted to analyze the model parameters. Finally, the infrared spectroscopy test of spandex with different chain extender ratio was
carried out, and the variation of the model parameters with the chain extender ratio was analyzed in combination with the degree of
hydrogen-bond of spandex. The results show that the model can fit the tensile curve of spandex accurately and the fitting degree of
spandex with five kinds of chain extender ratio is higher than 0.999. The elastic modulus and viscosity coefficient of the model in-
crease with the increase of the chain extender ratio, which is consistent with the change of the degree of hydrogen-bond of spandex.
The increase of the chain extender ratio enhances the ability of the spandex to resist deformation, which shows in the model is that
the elastic modulus and the viscosity coefficient increase.

Keywords : spandex ; chain extender ratio ; elastic modulus ; viscosity coefficient
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