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An Application of the Viscoplasticity Theory to the Inelastic Analysis
at Elevated Temperatures
(On the Modification of the Model for Multiaxial
Non-Proportional Loading and Example Study)

Tetsuyuki HIROE and Keiichi NAKAJIMA

The extended viscoplasticity theory is modified without the use of the equilibrium stress function
and the modified model is shown to be applicable to multiaxial nonproportional loadings using the
updating rule for the viscosity control function. Numerical computations are made for 2/4Cr-1Mo
steel at elevated temperatures (450-600°C) under typical multiaxial nonproportional loadings such as
stress or strain path bending, mechanical ratcheting, combined creep-plasticity interaction, cruci-
form strain path and circular stress or strain path, some of which are experimentally tested in this
study. Computational results represent the inelastic deformation characteristics observed in the
experiment fairly well except some cases such as mechanical ratcheting, which requires that the
anisotropic hardening effect to be taken into consideration.
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