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Molecular dynamics simulation of microstructures and
mechanical properties of nanocrystalline Ni
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Abstract: The nanostructures and mechanical properties of nanocrystalline Ni with average grain size ranging from 2. 09
nm to 5.23 nm were simulated with analytic embedded-atom method(AEAM) and Molecular Dynamics( M D). The grain
boundary( GB) and nanocrystalline grain structure were analyzed with radial distribution function( RDF), energy analysis
and common neighbor analysis( CAN) methods. T he results indicate that the fraction of GB increases with the grain size
decreasing and the GB structure is similar to that of the conventional coarse crystalline. The binding energy of nanocrys-
talline is lower than that of conventional microcrystal. Stress —strain curves show the reverse Hall Petch relation in the

present simulations. The decrease of elastic modulus is dependent on the nanostructure.
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Fig. 1 Radial distribution function of

nanocrystalline Ni with different sizes
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Fig. 6 Energy distribution in tensile process of nanocrystalline Ni with different sizes
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