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Table 1 Valence electron structure of TiB; phase

Atom o e R(I)/nm
Ti B12 3.6929  0.11451

B 4 2.5296  0.7980
Bond N d,/nm gu/ nm N, | Ad|/nm
B—B(4) 6 0.17482 0.17546  0.5441 0.00064
Ti—B(B) 24 0.23793 0.23857  0.1830  0.000 64
Ti—Ti(€) 6 0.3028 0.30344  0.0575 0.00064
Ti—Ti(D) 2 0.3228 0.32344  0.0267  0.000 64
Ti—B(E) 12 0.38510 0.38573 0.0006  0.00064
B—B(F) 12 0.3028 0.30344  0.0575 0.00064
2Ur=16.0845 n.=8.7521 B= 0. 060 nm
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Table 2 Valence electron structure of ZrB, phase

Atom o e R(I)/nm
Zr B14 3.8528  0.12607

B 4 2.5296  0.7980
Bond 1 d ./ nm Eu/ nm Tia | Ad|/nm
B—B(A) 6 0.18296 0.17931 0.4693  0.00365
Zr—B(B) 24 0.25422 0.25057  0.1799  0.00365
Zr—Zr(C) 6 0.31690 0.31325 0.0958 0.00365
Zr—Zx(D) 2 0.3530 0.34935 0.0240 0.00365
Zr—B(E) 12 0.40627 0.40262  0.0005 0.00365
B—B(F) 12 0.31690 0.31325 0.0958 0.00365
2Ur=18.9905 2n.=8.9121 B= 0. 060 nm
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Electron theory studies on structure and

properties for TiB, and ZrB, phases

JI Jia‘mingl, ZHOU Fei', LI Zhong‘hual, LI Zhi‘zhang2
(1. Department of Materials Science, Jiangsu University of Science and Technology,
Zhenjiang 212013, P. R. China;
2. Department of Materials Science, Zhejiang University, Hangzhou 310027, P. R. China)

[ Abstract] The valence electron structures of TiB, and ZrB; phases were analyzed on the basis of YU’ s empirical electron theory of
solids and molecules. The valence electron number of each bond in TiB, and ZrB, phases was calculated by using bond length differ-
ence( BLD) method. The results showed that in unit cell of TiB; and ZrB, phases, the strongest bond is B—B bond( A bond), whose
length is Jga/ 3, the valence electron number of the strongest bond has strong influence on the hardness of TiB; and ZrB, phases. The
strength of TiB, and ZrB, phases may be judged by the ratio of n.to ny.
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