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Modeling of polymer plasticity based on plastic deformation of crystalline and
amorphous phases

Aoyagi, Yoshiteru
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Micro structures and stress-strain response of polypropylene with different
spherulite size prepared by changing the cooling conditions in order to investigate effects of
crystalline and amorphous structures on mechanical properties of crystalline polymers. The crystallinity,
elastic modulus and yield stress increase with increasing spherulite size. We perform a polymer
plasticity simulation considering a spherulite structure consisting of the amorphous and crystalline
phases. Information on the crystallinity of spherulite obtained from experiments is introduced into a
computational model. We thoroughly evaluate the effect of the spherulite structure on the material
properties of polypropylene. Moreover, we investigate microscopic plasticity behavior of crystalline and
amorphous phases by the molecular dynamics simulation. Localized slip deformation is propagated thorough
the sample with kink rotation of molecular chains.
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