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Impact of Molecular Dynamics Simulations on Materials Science
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Molecular dynamics (MD) simulations are playing an increasingly important role in materials science.
Here we review some recent case studies performed at Sandia. In the first example, we show how time
averaged MD simulations are used to obtain accurate dislocation energies. In the second example, we
demonstrate how MD can be used to validate existing thin film misfit dislocation theories. In the third
example, we describe our efforts to develop an Fe-Ni-Cr-H interatomic potential to enable studies of
hydrogen embrittlement in stainless steels. In the fourth example, we further present our work on
developing an Al-Cu-H interatomic potential to enable simulations of hydrogen embrittlement in Au-
Cu alloys. Finally, we highlight the significance of MD simulations in many other applications.
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