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Table 1 Calculation results of bulk phase a-Ti

Method cla Vo/>107° nm® atom™ Bo/GPa
PAW-GGA 1.583 17.05 117.230
PAW-PBE 1.583 17.11 133.961
PAW-LDA 1.575 17.05 116.477

PAW-PBE pv 1586 17.11 111.646

PAW-PBE sv 1586 17.38 111.352
1.5830% 17.7040.051% 117.0=9.00%

Exp. 1.585M1 17.74M 102.0M
1.587142 17.64%2 114.043.002

1.583043 17.381% 110.204%

cal. 1.58414 17.371 111.81%
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Table 2 Calculation results of bulk phase o-Ti

Method cla Vo/>10°% nm® atom™ Bo/GPa
PAW-GGA 0.620 50.35 116.5
PAW-PBE 0.619 16.85 116.0
PAW-LDA 0.621 17.25 127.7

PAW-PBE pv  0.6179 17.13 111.89
PAW-PBE sv  0.6175 17.38 110.8
0.6091 17.4029.081% 138.010.0%
Exp. 0.6141 17.37M 1420
0.6131* 17.2942 107.043.0%2
Cal. 0.6181% 17.14% 110515

0.618"4 17.13% 112.60%
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Fig.1 HRTEM image of a/w interface (a) and atomic model corre-
sponding to the experimentally characterized interface

orientation relation (b)
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Fig.2 Schematic of a-Ti unit cell (a) and different terminations

of {1100} (b)
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Table 4  a{1100}/w{1100} interface energy without
misfit strain energy

L. yold m?
Termination - -

Hollow Bridge Short-bridge On-top

alw 0.022 0.775 2.616 2.541
olw' 0.094 0.704 2.773 3.162
alw” 0.035 1.145 3.248 3.325
a'lo 0.099 0.037 1.342 1.384
o'lw' 0.269 0.031 1.349 2.927
alo” 0.019 0.714 2.085 1.307

x5 AWENTH «{1100}/0{1100} R H R EEE
Table 5 a{1100}/w{1100} interface energy with misfit strain
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First-principles Calculation of /@ Interface in Titanium

Zhu Lvgi*?, Wan Weifeng"?, Jiang Yong"?*, Liu Huiqun?, Yi Danging™*
(1. Central South University, Changsha 410083, China)

(2. Key Laboratory of Non-ferrous Materials, Ministry of Education, Changsha 410083, China)

(3. State Key Laboratory for Powder Metallurgy, Changsha 410083, China)

Abstract: Based on the experimentally characterized orientation relationship, the first-principles density function theory calculation was

performed to study the o/w interface in titanium. According to different surface termination and interface coordination types, a total of 24 possible

atomistic interface models of «{11 00}/w{11 00} were constructed and calculated. The results show that five interface structures are favored in

energy and can co-exist in titanium, and the average interface energy with and without the misfit strain energy is predicted as 0.100 and 0.029 J/m?,

respectively.
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