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Molecular dynamics simulation of surface energy of
low miller index surfaces in UO»*
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Abstract

Molecular dynamics simulation based on the rigid-ion potential is carried out to investigate the surface energies of low miller index
crystallographic faces such as (100), (110) and (111) in UO; in a temperature range of 300 K—1500 K. The results indicate that the
surface energies of the three low miller index crystallographic faces decline gradually with temperature rising, and the variation of the
surface energy with temperature is confirmed to be consistent with the experimental data. The (111) crystallographic face which is the
closest surface has the lowest surface energy; the (100) crystallographic face has the biggest surface energy; the (100) crystallographic
face has a surface energy in between them. The surface atoms have compressed towards the vertical line of surface with respect to the
inside atoms layer obviously. The symmetry of surface atoms declines. Surface phenomena such as relaxation and reconstruction occur
on the surface atoms and the relaxation effect extends to the five layers. The results presented in the study are useful for understanding
the behaviors of fission gas bubbles growing up and cracking up due to the swelling in fuels under the irradiation.

Keywords: molecular dynamics, UO,, low miller index surface, surface energy
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