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Abstract 
Several engineering applications involve high strain rate deformation. Physics-based
constitutive modelling of response under such events has been the pursuit of many
researchers. I would like to introduce a physics-based approach using Unified
Mechanics Theory (UMT) for modelling the response of metals at various strain rates
and temperatures. Unified Mechanics Theory is the unification of the second law of
Newton and the second law of thermodynamics at the ab-initio level. In this seminar,
I would like to present some important features of UMT based modelling, and share
some results on modelling of the response of ‘metals at low strain rates using
continuum mechanics principles, ‘metals at high strain rates, using micromechanics
of defects’ and ‘the dynamics of dissipative single degree of freedom systems’.
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Coordinate system in Unified Mechanics Theory
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