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Simulation of nano-coating formation mechanics and properties with variability in substrate surface topology
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Coating deposition process and the mechanics associated with substrate interactions are an increasingly important subject of
research that promises to deliver a plethora of improved material properties for a wide range of applications. The surface topology
of the substrate plays an important role in the boundary layer formation and the associated mechanical and thermal properties.
The simulation of this process on nanometer to micrometer scale allows for a better understanding and prediction of the material
composition and properties at the interface. This works examines the variability in coating/substrate interactions, compound
formation rates, bond formation on nanometer to micrometer scale under variable substrate surface topology. The simulation takes
advantage of hybrid multi-scale simulation methodology to produce large-scale models that maintain high fidelity at the substrate/
coating interface. The simulation study has shown significant correlation between the substrate surface topology and orientation
as well as deposition droplet size and incident angle during the deposition process and the mechanical properties and chemical
composition of the substrate/coating interface. The study has identified the most significant topology groups and their correlation
with deposition compound size and incidence angle for deposition process of metallic compounds.
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