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Fig.1 Calculation models of supercell (the black, gray and center

balls denote Al, Ti and Mo atoms, respectively): (a) 2>2>,

(b) 2>2x1, and (c) 1>2x1
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Table 1 Total energy and difference between binding energy
of Mo doped supercell systems (eV)
n Etot(TinAly.1Mo0) Etot(Tin-1AI,M0) A Ep
16 —-28460.17 -26913.23 -2.52
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Fig.2 Lattice parameters a, ¢ and c/a of different doping systems

of Ti15A|15M0, Ti3A|7M0 and Ti4A|3MO
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Table 2 Elastic constants Cj;, bulk modulus B, shear modulus G and B/G of TiAl systems before

and after Mo doping

Supercell Cu/GPa  Cp/GPa  Ci3/GPa C33/GPa Cu/GPa  Ce/GPa B/GPa G/GPa B/G
TiweAlisMo 151.17 89.55 97.34 149.45 104.89 58.52 113.41 64.83 1.75
TigAl;Mo 199.11 56.25 97.76 141.05 102.01 49.12 115.87 69.79 1.66
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Fig.3 Partial density of state of s, p and d electrons in Ti and Mo atoms before dotted line and after solid line Mo doping
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Influence of Mo Doping on the Physical Properties of TiAl Alloy by the First Principles

Wang Haiyan, Li Changyun, Li Xusheng, Hu Qianku, Yang Yin
(Henan Polytechnic University, Jiaozuo 454000, China)

Abstract: The influence of Mo doping on the mechanical properties of TiAl alloy has been studied by the first-principles method based on
density functional theory. According to the calculated lattice parameters, elastic constants, bulk modulus and shear modulus of the systems
with different doping concentrations, we find that Mo doping can improve the ductility of TiAl alloy. The strong s-s, p-p and d-d electron
interactions happen among all the s-, p- and d-electrons of Ti atom and near Mo atom, which astrict effectively the migration of Ti and Al
atom and is beneficial to enhance the stability and strength of the alloy.
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