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Effects of Temperature, Humidity and Strain Rate on Tensile
Stress-Strain Curves of Spandex
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Faculty of Technology, Kanazawa University, Kodatsuno, Kanazawa

Abstract

In order to investigate the effects of temperature, relative humidity and strain rates on the stress-strain curve
of spandex yarn, tensile tests were performed under many kinds of conditions including impact tests.

Stres-strain curves of spandex yarn were obtained on 7 levels in temperature ranging from 243 K to 333 K.
Making an approximation with a linear equation, the relation between the modulus E obtained at the tempera-
ture ranging from 273 K to 333 K and the temperature was E=FEy (1 +K:AT). Where E» was the modulus at 293
K in temperature (=1.0 X 107°N/tex), K+ was the coefficient that gave the change in modulus with the change of
1 K in temperature (= —1.8 X107 K™') and AT was the discrepancy in temperature from 293 K. Under 273 K in
temperature, the increase in the modulus with the decrease in temperature was much larger than the slope of the
approximate line.

In relative humidity ranging from 35 to 95% RH, 5 levels of tensile tests gave the following relation ; E=Es (1
+KuAH), where Ee was the modulus at 65% RH (=8.0 X 107°N/tex), Kx was the coefficient that gave the change
in modulus with the change of 1% in relative humidity (=7.2X107% and AH was the discrepancy from 65% RH.

Tensile tests on 7 levels in strain rates ranging from 1.67 X 107° to 147s™' were performed. The relation of E=
E, (1+Ky log €) between the modulus and the strain rate was approximately expressed by a linear equation.
Where E, was the modulus at 1 s™" in strain rate (=1.0X107* N/tex), Kv was the coefficient that gave the change
in modulus with the change of one order in strain rate.
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Fig. 1 Stress-strain curves of Spandex 46.7 tex
yarn

A : Tensile from natural length

B : Tensile from 157mN in initial loading
(a)Nominal stress-nominal strain curves
(b)Actual stress-logarithmic strain curves
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Fig. 2 Stress-strain curves of Spandex yarn for
several kinds of temperature
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