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First-principles Calculation of Geometry Structures and Energies of o-Ti-H System

WEI Sheng-quan, ZHENG Yu-bin, WANG Yu-jie, YUAN Bao-guo
(School of Materials Science and Engineering, Hefei University of Technology, Hefei 230009, China)

ABSTRACT :; In order to reveal the effects of different hydrogen contents on crystals and energy of a-Ti. The equilibrium
structures of a-Ti-H crystals with different hydrogen contents were calculated using the first-principles method based on
plane-wave pseudopotential and density function theory. Hydrogen causes the lattice distortion, the volume and volume ex-
pansion rate of a-Ti-H crystals increase with the addition of H atom; The total energies and impurity formation energies de-

crease with the increasing of H atom. Lattice distortion provides energy for the formation of Ti-H compounds; The stability

of a-Ti crystals with high hydrogen contents is enhanced.
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Fig. 2 Effect of the hydrogen content on the volume (a) and

on the volume expansion rate (b) of a-titanium crystal
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Table 1 Calculated results of lattice constants of «-Ti

S8 oTi-H
16Ti : 1H 12Ti : 1H 8Ti: IH 6Ti: 1H 16Ti : 3H
wy/ % 0.13 0.173 3 0.259 7 0.346 0 0.389 1
a/nm 0.294 19 0.293 39 0.294 93 0.291 20 0.295 25
b/nm 0.294 19 0.296 09 0.294 93 0.299 63 0.295 25
¢/nm 0.465 42 0.464 96 0.465 91 0.467 18 0.467 47
a/(°) 90. 00 89.958 5 90.002 1 89.604 9 90.000 5
B/(°) 89.99 89.976 3 89.998 0 89.766 4 89.999 4
v/(°) 119.99 120.109 120.024 120.351 120. 008
c/a 1.5820 1.5847 1.579 8 1.604 3 1.5833
(AV/V)/% 0.746 0.812 1.253 1.470 1.868 7
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Table 2 Calculated results of energy and E;,,, of o-Ti

o a Ti-H

16Ti:1H 12Ti:1H 8Ti:1H 6Ti:1H 16Ti:3H
Supercell 2x2x2  3x2x1  2x2x1  3x2x1  2x2x2
E/eV  -3209.9 -3210.6 -3211.9 -3213.3 -3213.9
E,.,/eV -2.9172 -2.9180 -2.9236 -2.9306 -2.9369
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