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Table 1 Equilibrium lattice constants of £, a" and ® phases

Phase a/nm b/nm c¢/nm
B 0.3260
0.3273 017
0.3287"!
a” 0.3307 0.4761 0.4438
0.319%! 0.480 %! 0.464"
w 0.4658 0.2790
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Table 2 Elastic properties of f, a” and o phases

Phase C]]/GPa C]z/GPa C13/GP8. sz/GPa C23/GP3. C33/GPa C44/GPa Css/GPa ng/GPa E/GPa
s 117.29 105.62 19.90 35.29
128517 115517 14.9 17 31.1417
a” 129.89 91.12 126.81 148.22 69.32 135.59 28.38 23.13 39.65 46.93
9} 162.15 124.94 84.78 234.29 22.28 18.61 75.62
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Table 3 Cohesive energies of f, a” and » phases

Phase E.o/eV-atom™
s 7.2363
0] 7.2429
a" 7.2532
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Fig.1 Density of states of the 8 phase (a), a” phase (b)
and w phase (c) in the Ti-25at%Nb alloy
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First-Principle Calculation of Phase Stability and Elastic Property
of f, " and o in Ti-25 at%Nb Alloy

Yao Qiang, Xing Hui, Guo Wenyuan, Sun Jian
(Shanghai Jiaotong University, Shanghai 200240, China)

Abstract: The pseudopotential method and the generalized gradient approximation have been employed to calculate the elastic constant,
cohesive energy and electronic structure of £, a” and w metastable phases in the Ti-25at%Nb alloy. The phase stability of £, a” and w
phases is discussed adopting these calculated results. The results show that all of the B, a” and w phases satisfy the criteria of elastic
stability. The phase stability of a” phase is the highest and that of S phase the lowest among £, a” and @ phases. The results further show
that the Young’s modulus of @ phase is the highest and that of § phase the lowest in the Ti-25at%Nb alloy.

Key words: titanium alloy; phase stability; elastic property; first-principles

Biography: Yao Qiang, Candidate for Ph. D., School of Materials Science and Engineering, Shanghai Jiaotong University, Shanghai
200240, P. R. China, Tel: 0086-21-54745593; Correspondent: Sun Jian, E-mail: jsun@sjtu.edu.cn



