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Abstract : In this study, mechanical properties of a nanoporous metal coated with a different metallic material are studied
through a new atomistic modelling technique and molecular dynamics (MD) simulations. This new atomistic modelling
technique is based on the Voronoi tessellation method for the purpose of geometric representation of the ligaments. With the
proposed technique, atomistic models of nanoporous metals which have randomly oriented ligaments with non-uniform mass
distribution along the ligament axis can be generated by enabling researchers to control both ligament length and diameter.
Furthermore, by the utilization of this technique, atomistic models of coated nanoporous materials can be numerically obtained
for further mechanical or thermal characterization. In general, this study consists of two stages. At the first stage, we use
algorithms developed for generating atomic coordinates of the coated nanoporous material. In this regard, coordinates of
randomly distributed points are determined in a controlled way to be employed in the establishment of the Voronoi tessellation,
which results in randomly oriented and intersected line segments. Then, line segment representation of the Voronoi
tessellation is transformed to atomic structure by a special process. This special process includes generation of non-uniform
volumetric core region in which atoms can be generated based on a specific crystal structure. As an extension, this technique
can be used for coating of nanoporous structures by creating another volumetric region encapsulating the core region in which
atoms for the coating material are generated. The ultimate goal of the study at this stage is to generate atomic coordinates that
can be employed in the MD simulations of randomly organized coated nanoporous structures. At the second stage of the study,
mechanical behavior of the coated nanoporous models is investigated by examining deformation mechanisms through MD
simulations. In this way, the effect of coating on the mechanical behavior of the selected material couple is investigated.
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