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Abstract:

Keywords:

One frontier in mechanics at micro/nano-meter scales is how to effectively characterize the coupling of
multiple spatial and temporal scales. To solve this problem, reliable and efficient multi-scale numerical
methods are urgently needed. Molecule statistical thermodynamics (MST) is a new and distinct numerical
approach designed for quasi-static analysis of nanomaterials at finite temperature. Different from molecular
dynamics (MD) based on Newton equations, MST is a half-analytical numerical method based on the
minimization of Helmholtz free energy. As a distinct atomistic representation, MST can provide an
effective numerical approach to quasi-static analysis of nanomaterials. To facilitate the application of MST
to various nanomaterials, this work fulfills the parallelization of MST procedures and the optimization of
calculations of Helmholtz free energy and its derivatives. Based on those considerations, an MST parallel
simulation package is developed. Application of MST to single crystal copper shows a linear relationship
between the computational consumption and total of atoms. Finally, the parallel efficiency of MST
simulation package is also discussed.

Molecule statistical thermodynamics (MST); Parallel molecular simulation package; Micro/nano

Mechanics; Helmholtz free energy
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