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Table 1 Enumerated number and energy difference of Ti,—, Ta, alloy

Ti;—, Ta, (HCP) Ti;—, Ta, (BCC)
L et B Lo e e T
configurations number range/eV configurations number range/eV
0 1 1 0 0 1 1 0
0.0625 16 1 0 0.0625 16 1 0
0.125 120 5 0.2436 0.125 120 4 1.0369
0.1875 560 9 0.3478 0.1875 560 6 1.5001
0.25 1820 29 0.6333 0.25 1820 18 1.7232
0.3125 4368 43 0.7515 0.3125 4368 22 1.6270
0.375 8008 82 1.0301 0.375 8008 41 1.9774
0.4375 11440 95 1.3412 0.4375 11440 43 1.7076
0.5 12870 122 1.5576 0.5 12870 59 1.6165
0.5625 11440 95 1.6893 0.5625 11440 43 1.5465
0.625 8008 82 2.3527 0.625 8008 41 1.2171
0.6875 4368 43 1.87753 0.6875 4368 22 0.89246
0.75 1820 29 3.29985 0.75 1820 18 0.72072
0.8125 560 9 1.59248 0.8125 560 6 0.38384
0.875 120 5 2.35405 0.875 120 4 0.52633
0.9375 16 1 0 0.9375 16 1 0
1 1 1 0 1 1 1 0
0.1875 0.25
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Fig. 1 Crystal structure of Ti;_, Ta, (HCP) alloys(a) and Ti;_,Ta, (BCC) alloys(b) with lowest energy structure (In which gray ball

represents Ti atom and blue ball represents Ta atom)
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Fig. 2 Relationship between binding energy and its difference

of Ti,—, Ta, alloy with variation of solid solubility
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Structure and properties of Ti-Ta alloys with
different crystal phases studied by DFT calculations

SHAO Xiao-mei', WANG Lu-yao', ZHANG Jun-min" 2, WEN Ming?, ZHAO Zong-yan'

(1. Faculty of Materials Science and Engineering, Kunming University of Science and Technology,

Kunming 650093, China;

2. Kunming Institute of Precious Metals, Kunming 650106, China)

Abstract: The excellent biocompatibility and comprehensive mechanical properties of medical titanium alloy

have become the focus of current research. In this paper, the energy, crystal structure, electronic structure and

mechanical properties of Ti;_,Ta, alloy with different solid solubility were calculated and analyzed

comprehensively and systematically by using density function theory method. The results show that the

Ti;_,Ta, alloy is dominated by the hexagonal close packing phase in the range of solid solubility of

x=0—0.125, while the other two phases exist simultaneously. The lattice constant average value, crystal cell

volume, and volume modulus of the two Ti;_,Ta, alloys increase linearly with the enhancement of solid

solubility x according to the first-order Vegard law. The stability, body elastic modulus, elastic modulus and

shear modulus of the Ti,—,Ta, alloys are all closely related to the corresponding electronic structure, showing

different variation rules in different solid solubility intervals.
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