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Table 1 Lattice parameters (a, c¢), elastic constants (Ci1, Ci2, C13, C33, C44) of Ti by different pseudo-
potentials and Ti-V alloy by different content of V

a/X10"nm  ¢/X10"'nm  C;/GPa  C1p/GPa  C13/GPa  C33/GPa  C4/GPa
EXPT!" 2.951 4.684 162.4 92 69 180.7 46.7
Ref. [3] 2.946 4.666 171.6 86.6 72.6 190.6 41.1
POTGGA 2.936 4.615 177.9 85.1 73.9 181.8 452
POTGGA-pv 2.939 4.674 189.1 88.3 73.3 195.3 49.6
POTPAWGGA-sv 2.927 4.657 191.6 84.6 74.7 192.4 49.2
POTPAWPBE 2.945 4.667 186.9 79.3 71.5 177.9 46.3
POTPAWPBE-sv 2.933 4.667 179.8 89.2 78.5 191.3 44.9
Ti-5.6 at%V 2.920 4.605 80.3 89.1 132.8 173.2 25.8
Ti-4.2 at%V 2.926 4.601 147.4 85.8 77.4 178.2 29.1
Ti-2.8 at%V 2.928 4.613 162.2 84.3 80.9 176.3 30.5
Ti-1.4 at%V 2.932 4.636 175.8 72.5 81.8 172.7 33.4
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Table 2 Influence of V atomic spacing on the structure
of super cell and the binding energy

V-V space/ Ew/ E'/ Space/ Space change/
%107 nm eV eV %107 nm %107 nm
2.876 —558.501 - 2.759 0.107
5.478 -558.511  0.10 5.454 0.024
8.260 -558.516  0.06 8.226 0.035
9.721 -558.518  0.02 9.659 0.061
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Fig.1 Ti-V model of 1.4at% V content (the blue balls represent

the Ti atom; the red ball represents the V atom)
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Fig.2 Projected states density of Ti (a) and V (b) for Ti-V alloy
at2.8 at% V
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Table 3 Cohesive energy (Ec.n), elasticity modulus (B, G, E),
Poisson ratio (v) and the pseudo energy gap (Gspan),
the value of state density at Fermi level (Dgtate) of
Ti-V alloy

B/ G/ E/ Econ/ Gopan/
GPa GPa GPa = eV
Ti 111.5 47.5 124.9 0.31 5.08 -

Ti-1.4at%V 110.7 42.1 112.1 0.33 5.05 0.906 30.9

Ti-2.8at%V 110.3 36.5 98.6 0.35 5.04 0.903 50.8

Ti-4.2at%V 105.8 32.8 89.1 0.36 5.03 0.840 68.5

Ti-5.6at%V 250.5 -1.0 -3.1 0.5 5.02 0.835 91.4
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Fig.3 State density of Ti-V alloy with different contents of V: (a) 1.4 at%, (b) 2.8 at%, (c) 4.2 at%, and (d) 5.6 at%
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First-principles Study on the Elastic Properties of hcp Phase Ti-V Alloy

Sun Shiyang'?, Xu Pingping', Hou Yonghong®, Li Geyang'?
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Abstract: In order to study the effect of V element on Ti alloy, the structure and the elastic modulus of Ti-V alloy in hcp phase was
calculated by the first principles pseudopotentials and the plane wave energy band method. The results show that when the content of V is
less than 5.6 at%, the Ti-V alloy has steady hcp structure, and with the increasing of the V content, the body elastic modulus, shear
modulus and Young's modulus of Ti-V alloy decrease monotonously, while the Poisson ratio increases.
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