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Table 1  Equilibrium lattice constants of β, α″ and ω phases 
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Table 2  Elastic properties of β, α″ and ω phases 
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Table 3  Cohesive energies of β, α″ and ω phases 

Phase E
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/eV·atom

-1 

β 7.2363 

ω 7.2429 

α″ 7.2532 
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Fig.1  Density of states of the β phase (a), α″ phase (b) 

and ω phase (c) in the Ti-25at%Nb alloy 
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First-Principle Calculation of Phase Stability and Elastic Property 

of β, α″ and ω 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 β, α″ and ω metastable phases in the Ti-25at%Nb

 

alloy. The phase stability of β, α″ and ω 

phases is discussed adopting these calculated results. The results show that all of the β, α″ and ω phases satisfy the criteria of elastic 

stability. The phase stability of α″ phase is the highest and that of β phase the lowest among β, α″ and ω phases. The results further show 

that the Young’s modulus of ω phase is the highest and that of β phase the lowest in the Ti-25at%Nb

 

alloy. 

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