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A NON-LINEAR VISCOELASTIC-PLASTIC CONSTITUTIVE
MODEL FOR GLASSY POLYMER PMMA

Zhu Xixiong, Zhu Guorui, Huang Xusheng, Chen Jiangying
(Ningbo University, Ningbo 315211, China)

Abstract This paper discusses the expressions of macroscopic mechanics for the
uniaxial-compression stress-strain behaviour of glassy polymer PMMA, i.e. the constitutive re-
lations, according to the experimental data. A non-linear viscoelastic- plastic constitutive mo-
del composed of an activation dashpot by taking into account of the strain-hardening effect
coupl in series with a standard linear solid or a Maxwell body is suggested. The comprehensi-
ve congtitutive equations both in differential and integral forms are provided. When these
equations are used to fit to the experimental stress- strain curves of loading-and-unloading cy-
‘cle, the results show that the agreements are reasonably good.

Key words polymethyl methacrylate (PMMA), constitutive equation, viscoelastic de-
formation, plastic deformation, strain softening, strain hardening



