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Fig. 1 TiB; cluster model for quantum chemistry calculation
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Table 1 Covalent order of TiB; calculated by
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Table 2 Electron configuration and net charge

of different atoms calculated by four models

Model Species Electron configuration Net charge
Til 3d(2.281 5)4s(0.222 7) 1.495 8
. Ti2 3d(2.478 7)4s(0.901 7) 0.619 7
F114le
Bl 2s( 1. 110 3) 2p( 2. 660 7) -0.771 0
B2 2s(1.141 0)2p(2.342 4) - 0.483 4
Til 3d(2. 141 5)4s(0.276 8) 1.5817
Ti2 3d(2.571 7)4s(0.801 5) 0.626 8
Ti3 3d(2.279 3) 4s( 0. 193 5) 1.5272
T'i21Bo4 )
Ti4 3d(2.519 7)4s(0. 856 5) 0.623 8
Bl 2s( 1. 147 3) 2p( 2. 670 4) -0.8177
B2 2s(1.178 1)2p(2.327 7) - 0.505 8
Til 3d(2. 432 4) 4s( 0. 222 5) 1.345 1
Ti2 3d(2. 526 8)4s(0.240 2) 1.233 0
Tiy(Bac Bl 2s(1. 012 3)2p(2. 663 9) - 0.676 2
B2 2s(1.432 2)2p(2.4515) - 0.8827
B3 2s(1.023 3) 2p(2.322 4) -0.3457
B4 2s(1.527 0) 2p( 1. 805 0) -0.3320
Til 3d(2. 321 2) 4s( 0. 187 0) 1.491 8
Ti2 3d(2.302 4)4s( 0.414 7) 1.2829
Ti3 3d(2. 340 8)4s(0.265 2) 1.394 0
T1ir1B36 Ti4 3d(2. 411 1)4s(0.502 9) 1. 086 0
B1 2s(1.010 1) 2p( 2. 678 9) - 0.689 0
B2 2s(1.454 7)2p(2.417 7) -0.872 4
B3 2s( 1. 175 8) 2p( 2. 346 9) - 0.5227
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Fig.2 DOS of TiB; calculated by model( d)
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Quantum chemistry calculation on titanium diboride crystal

WANG Hao, MIN Xirmin, WANG Wermin, FU Zhengyi, YUAN Runzhang
(State Key Lab of Advanced Technology for M aterials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, China)

[ Abstract] Based on its structures of chemical bonds and valence electrons, titanium diboride has special physical and chemical prop-
erties. The chemical bonds and valence electrons structure features of T iB; crystal are studied by self-consistent-field discrete variation-
al Xa method. The relationship between crystalline structure, electrons structure and mechanical, electric properties is discussed. It is
shown that the chemical bonds consisting in TiB, crystal are mixing bond of Ti** with B~ , 0bond of B~ with B~ and T bond formed
by 2pT electrons of B™ . The conducting band and valence band are mainly formed by the valence electrons locating in Ti3d and B2p

orbits. These valence electrons can transmit in TiB; crystal under electric current through the T bond.

[ Key words] titanium diboride; valence electron structure; quantum chemistry
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