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An Experimental study on the Viscoelastic Coefficient of Polystyrene
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Abstract

Stress relaxation experiments were performed to obtain the material properties to be used in the
linear viscoelastic study. Master curve of the modulus of polystyrene were obtained by using the time-
temperature  superposition principle. Because Shyu and Tobolsky's tensile relaxation modulus master
curve of polystyrene material showed very large difference, in-house data were required to calculate the
residual stresses in injection-molded products more accurately. Our own experimental data showed that

the master curve Shyu's data should be shifted about two orders in material time coordinate.
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Fig.1. Stress relaxation(a) and Creep(b)
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Table 1. Prony-series constants

1 ' .| Ei(Pa) r,(sec)

1 6.92x10° 9.976x107°

2 1.29x107 0.09976

3 . 3.33%x10° 0.9976

4 3.99x10° 9.9763
-5 . 1.86%x10° 99.763

[i -

6 1.84x10° 997.63

7 5.32x%10° 9976.3

8 7.98x10° 99763

o7V M, Infinite time relaxation modulus
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