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Analysis of Thermo-Viscoplastic Behavior of Structures Using
Unified Constitutive Equations

Sung-Kie Youn and Joo-Jin Lee
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Abstract

Certain structural components are exposed to high temperatures. At high temperature, under

thermal and mechanical loading, metal components exhibit both creep and plastic behavior. The
unified constitutive theory is to model both the time-dependent behavior (creep) and the time-
independent behavior (plasticity)in one set of equations. Microscopically both creep and plasticity
are controlled by the motion of dislocations. A finite element method is presented encorporating

a unified constitutive model for the transient analysis of viscoplastic behavior of structures

exposed to high temperature.
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Fig. 4 The bar response at various bar temperatures.
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(c) Viscoplastic stress history

Fig. 5 Transient response of built-in bar subjected to
severe transient heating.
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Fig. 9 Viscoplastic stress response
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