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Comparative Study of Conditions for Diffuse Mode Bifurcation in Multiplicative
Hyperelasto-plastic Material under Plane Strain Compression :
Theoretical and Numerical Approaches
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This paper investigates bifurcation behavior of an elasto-plastic material under plane strain
deformation. A simple and isotropic material in finite strains based on the multiplicative de-
composition of the deformation gradient and Hencky’s hyperelastic model is employed, and the
expressions of instantaneous modulus of the material in rate form are explicitly derived. We
present a theoretical approach for bifurcation analysis, and calculate bifurcation stresses of dif-
fuse modes. The analysis reveals that elastic nonlinearity due to the hyperelastic constitutive
model significantly changes general characteristics of the governing partial differential equation,
and, moreover, this change influences occurrence of bifurcation. Finally, we conduct numerical
bifurcation analysis based on FEM. Comparison between the theoretical and numerical results
shows that the numerical approach provides good accuracy for estimate of the bifurcation stress.
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