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Thermo-viscoplastic constitutive relation
of damaged materials with application

LI Yong-chi ", TAN Fuli, YAO Lei, HU Xiu-zhang
(Department of Modern Mechanics, University of Science and Technology of China,
Hefei 230027, Anhui, China)

Abstract: This paper presents a general and systematic study on the thermo-viscoplastic constitutive rela-
tions of damaged materials. In the first part, the rigorous proof of the “radius-regression method” about
constitutive calculation is given, and its suitability and limitation are discussed. In the second part, the uni-
versal form and computational routine of the incremental thermo-viscoplastic constitutive relation are estab-
lished, based on the vield function in stress space and Drucker’ s vostulate and bv means of the internal vari-
ables theory. In the third part, the concrete formula of some very important and useful constitutive forms
are derived, and their characteristics and implications are discussed. In the fourth part, with some typical
problems of stress wave propagation and impact dynamics as examples the applications and practical effects
of our constitutive relation and computational method are shown, and their theoretic value and practical
prospects are demonstrated.
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