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Prediction of Anisotropic Elastic Constants in Drawn Polymers

Yukio SANOMURA, Kunio HAYAKAWA, Mamoru MIZUNO
Yukio KASUGA and Shigehiro KAWAMORI

Anisotropic elastic constants of constitutive equation of drawn polymers derived by Rivlin and Ericksen’s
representation theory of tensor-valued function of tensor variables in the field of nonlinear continuum mechanics are
predicted. The general expression of the forth rank elastic tensor C, is given by the isotropic tensor ¢; and the intemal
variable tensor «; according the representation theory. The form of C, is simplified by assuming the material to be
orthotropic. As the intemal variable tensor, the logarithm of drawn ratios or deviator tensor of refractive index are
employed independently. By comparing the calculated results with experimental ones, it is shown that this model can
describe the experimental results of semicrystalline and amorphous drawn polymers.
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Fig. 5 Comparison of calculated results with
observed elastic compliances as a function of
birefringence in drawn polyethylene terephthalate.
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