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Microstructural physical based constitutive models are developed in this work in order to characterize the ther-
momechanical response of different types of metals subjected to low and high strain rates and temperatures. The
concept of thermal activation energy as well as the dislocations interaction mechanisms is used in the derivation
procedure taking into consideration the effect of the mobile dislocation production as well as the dislocation
speed on the flow stress of the deformed material. The model is verified using different sets of experimental
data for the same material parameters obtained from other independent tests. Good correlation is observed
between the model predictions and the experimental observations. The plastic flow is considered in the range
of temperatures and strain rates where diffusion and creep are not dominant.
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