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Calculation of stability of free surfacesin aluminum crystal

ZHANG Xin-ming, LIU Jian-cai, TANG Jian-guo, CHEN Ming-an

(Key Laboratory of Non-ferrous Metal Materials Science and Engineering, Ministry of Education, School of Materials Science and
Engineering, Central South University, Changsha 410083, China)

Abstract: The surface energy, atomic geometry and electronic structures of Al(100), (110) and (111) free surfaces were
calculated using the method of supercell and the first-principles pseudopotential plane waves within generalized gradient
approximation. According to the calculated surface energy, the structural stability of Al free surfaces from strong to weak is
predicted in the order as (111), (100) and (110). The relaxation of the surface atom layers not only causes the change of
geometrical structures of the surface models, but also leads to the variation of their electronic structures and bonding
characters. For the (100), (110) and (111) free surfaces, the calculated surfaces relaxation are 3.337%, —6.147% and
—2.364%, respectively. The surface energy is related to the surface electron density distribution, the electron density of
orbital sand p of the first two surface atom layers redistributes. The higher the surface electron density is, the lower the
surface energy is.
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