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Electronic structure and elastic properties of intermetallics Mg,Pb
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Abstract: The electronic structure and the elastic properties of Mg,Pb were investigated by the first-principles method.
The elastic modulus and shear modulus for Mg,Pb were calculated from the theoretical elastic constants by
Voigt-Reuss-Hill averaging scheme. The results show that the major contribution to DOS of Mg and Pb are the 2p orbit
of Mg and the 5d orbit of Pb, followed by the 3s orbit of Mg and the 6p orbit of Pb, the 6s orbit of Pb is the smallest one.
There are a large number of charges around Mg, it has the characteristics of typical metal bond. Mg and Pb share some
charges to form covalent bond, but the distortion of the charge at the junction is little; the proportion of covalent bond is
less than the metal bond, Mg,Pb is semimetal. The elastic modulus and shear modulus of Mg,Pb are 68.6 and 27.9 GPa,
respectively. Based on Pugh empirical criterions and Poisson’s ratio, Mg,Pb is brittle in nature.
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Table 1 Calculated elastic constants for Mg,Pb(GPa) Table 2 Bulk modulus, shear modulus, elastic modulus and
Method Cu Ci Cu Poisson’s ratio for Mg,Pb
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