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Table 1 The calculated results about the valence electron structure of the HfC, solid solutions

X a,/nm Hybridization levels AD/nm na n/% Ea/kJ-mol Tw/K
1.00 0.464 40 B11,5 0.004 869 04 0.508 531 1 93.675 97.497 3918
0.98 0.464 331 BI11,5 0.004 558 95 0.503 181 1 93.635 96.486 3877
0.80 0.463 395 B12,5 0.004 872 54 0.469 800 7 85.201 91.096 3659
0.67 0.462 368 B12,5 0.002 305 23 0.434 198 3 78.857 84.380 3389
0.50 0.460 579 B13,5 0.003 455 81 0.407 014 1 72.438 80.336 3225
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Valence Electron Structure and Properties of HfC, absent Ceramics

Li Jinping, Meng Songhe, Zhang Xinghong, Liang Jun
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: The HfC, absent solid solutions are formed easily resulting from C absence when HfC is being prepared or used. To forecast
HfC, macroscopical properties, the valence electron structure of the absent solid-solutions with different x value was analyzed based on
solid and molecule empirical theory (EET), and compared with that of the HfC matrix. The results shows that with the decrease of x value,
i.e. the increase of the carbon atom absence, the crystal cell constant of the HfC, solid solutions decreased gradually; the number and the
bond energy of the max covalent bond and the covalent bond number percent decreased gradually, too. This shows that the hardness,
strength, bond energy and melting point were all decreased little by little; while, the toughness, conductivity and sintering properties were
improved by degrees.
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