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Creep Behaviors and Prediction Model of Self-adaptive Fiber Spandex
You Gexin, Wang Chunyan, Mei Shuqin
(South China University of Technology,-School of Mechanical & Automotive Engineering, Guangzhou 510640, China )

Abstract : The creep behaviors of self-adaptive fiber spandex were researched. Firstly, polyethylene tetrahydrofuran ether
glycol and 4,4"-diphenylmethane diisocyanate were reacted to form the prepolymer at the molar ratio of 1.0 : 1.6, the prepolymer
solution with concentration of 35%was got by adding solvent N, N-dimethyl acetamide, then spinning dope was made by using eth-
ylenediamine extender to conduct chain reaction, spinning dope spew from the spinneret plate was dried in the hot bust, where air
volume was 690 m’ /h and the temperature was 244°C, then a sample of dry spinning spandex with the density of 11.67 tex with
the spinning draft ratio of 1.00 : 1.10. The strain of spandex at different time was tested under the actual condition of application of
the self-adaptive fiber (25 °C and small-stress). Then the two kinds of generalized Kelvin model, fractional exponential model and
Findley power law model were used to fit the experiment data. The results show that Fractional exponential model can well reflect
the variation of strain of spandex with different stresses and different time, and the mathematical expression of the tensile creep mod-
el of spandex was established. The maximum relative error between the strain calculated values by the expression at different time
and different stress and the corresponding measured values is 5%. Therefore the expression can predict the creep behavior of spandex
material better.

Keywords : self-adaptive fiber ; spandex ; tensile creep ; fractional exponential model
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