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Table 1 Valence electron structure and phase structure
factors of TiB

Bond I, DJnm D, /nm Ny AD,/>x10™ nm
Dr® 8 01830 018321 0.4042 2.06
Di® 16 02343 023451 0.2302 2.06
D 16 02364 023661 02124 2.06
Di® 8 02369 023711 0.2084 2.06
D{® 8 02388 023901 0.1937 2.06
D™ 16 0.2880 028821 0.1196 2.06
DI™ 8 02888 028901 0.1160 2.06
DI® 8 02538 025401 0.1089 2.06
D™ 8 03060 030621 0.0599 2.06
D;* 8 03060 030621 0.0036 2.06
F=405.2 on=19 =0.060 0 nm
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Fig.2 Structural model of TiB; crystal cell
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Table 2 Valence electron structure and phase structure
factors of TiB;

Bond I, Dgnm D, /nm Ne AD/x10°nm
D® 18 01749 0.17493 0.5554 2.47
D 36 02381 0.23813 0.2004 2.47
DI™ 36 02381 0.23813 0.2004 2.47
Dy™ 18 0.3030 0.30303 0.0677 2.47
Di" 6 03230 0.32303 0.0314 2.47
D¥™ 18 03030 0.30303 0.0041 2.47
D&™ 18 0.3030 0.30303 0.0041 2.47
D™ 6 03230 0.32303 0.0019 2.47
D*® 6 03230 032303 0.0019 2.47
F=846.9 on=123 $=0.060 0 nm
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Fig.3 Covalent bond distribution of TiB crystal cell
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Fig.4 Covalent bond distribution of TiB crystal cell
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Fig.5 Primary key collateral distribution of TiB, phase
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Valence Electron Structures of TiB and TiB, and Hardening
on Boronizing Layer of TC4 Alloy

Liu Haiping, Liu Weidong, Qu Hua, Liu Siqi
(Liaoning University of Technology, Jinzhou 121001, China)

Abstract: Based on the empirical electron theory of solids and molecules(EET), the valence electron structures(VESs) of TiB and TiB,
were calculated, and then the relationship between their VESs and boronizing layer hardening of TC4 alloy was analyzed. The B-B bonds
of TiB and TiB; on boronizing layer are the strongest, and they are far bigger than that of the strongest bond of the substrate. The strongest
bond of TiB, ( ny® =0.555 4) is stronger than that of TiB (n;*®=0.404 2), so the strengthening effect of TiB, on substrate is stronger. From
the number of atom state group of phases on, we can know that the stability of TiB; is far bigger than that of TiB. The space distribution of
the covalence bonds decides that it is easy for TiB to grow along the [010] direction and form short threadiness, while for TiB; it is easy to
form high symmetry granulous or globular shape, therefore TiB, is better than TiB at substrate hardening and the improvement of
wear-resisting. From the forming-bond ability of phases F, we can know that the amount of TiB is more than that of TiB, on the
boronizing layer.

Key words: TC4 alloy; boronizing layer; TiB; TiBy; valence electron structure; hardening
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