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Fig.1 Uniaxial temperature history effect under case a  Fig.2 Uniaxial temperature history effect under case b
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CONSTITUTIVE MODELING OF ANISOTHERMAL
NONPROPORTIONAL CYCLIC VISCOPLASTICITY

Yang Xianjie Gao Qing Sun Xunfang
(Department of Engineering Mechanics, Southwest Jiaotong University, Chengdu 610031, China )

Abstract In order to describe the nonproportional cyclic deformation behavior at anisothermal
condition, a viscoplastic constitutive model is introduced, which considers nonproportional cyclic
additional hardening, the effects of nonproportional cyclic loading history and temperature his-
tory. In the model, the evolution equations of back stresses with three different evoluting rates are
proposed; a new nonproportionality is defined. To consider the influence of nonproportional cyclic
loading history and temperature history, the apparent isotropic deformation resistance parameter
Qusm 18 given, and the evolution equations, with the memory on the previous loading history, of the
apparent isotropic deformation resistance are proposed. The present model is applied to the de-
scription of complex cyclic deformation behavior of 1Cr18Ni9Ti stainless steel, and its predications

are in good agreement with the experimental results.

Key words viscoplasticity, constitutive equations, nonproportional loading, temperature history



