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Table 1 Hybridization state parameters of Fe and B atoms

Atom fmn 1 Fm a1 a nr, Cre
Fe 2120 11 41 Ay 5.4025 0.4025
B 21ro0m0 P 201 4 : 3 0.7648
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a=ft+ (1" — I 1in
f=[m+ l’m’—m}Cm]/ﬂTEr
w=[n +{n’—n]CM]/nTa
AFimau ' om o U C, Fln, HEEREIL
BHET 11 Fe-Fe 1 B-B JRE T [a)3L{raesae

E,= b+ f+n, /[Din)]
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Table 2 Yalence electron structure of Fe,B

Atom a Ry, nm Hew . e | g
Hybrdization
parameter Fe Ay 0.1075 4.2078 1.1950 1.7929
B 4 00798 2.5296 0.4704
Bond order 51 . im n, Bond order b—u . om ",
A 0.239387 0.3852 D 0.21096 01392
B 024248 0.3483 E 0.26770 0.1323
- 0.21650 0.3264 F 0.27102 0.1165
IADI=|D ~D,J=0.00147 nm |AD/ Din_ )=06% fi=10.0600 nm
Magnetic Experimental Theoretical .&mi‘: .ﬁm?;"e ; mi—':
moment value value
m l.62 1.7923 0.1728 %.6%
F 3 Fe,B S a@ebnrit s
Table 3 Calculation results of bond energy of Fe,B cell
Atom o f ¥ f h
Fe (.0745 0.1851 0.5192 2.6293 378
B 0.2549 0.5883 18334 375
Bond energy A. B [ D E F
E, .kl / mol 157372 14.0855 12.3293 4.5052 4 8466 4.2155
Fe—B FFRLHri@aRe nl g TR i35 ¢
E' =B _«F +n_/[Din ) (10)
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Fig.5 SEM photograph of columnar Fe,B crystal
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Fig.6 SEM photograph of fracture of boronized

steel foil
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VALENCE ELECTRON STRUCTURE OF Fe,B
PHASE AND ITS EIGEN-BRITTLENESS

LI Musen, FU Shaoli (Shandong University o f Technology, Jinan 250014 ), XU
W andong (Tianjgn University, Tiangn 300072), ZHANG Ruilin, YU Ruithuung
(Sfilin University, Changchun 130623)

(Manuscript received 1994-06—14, in revised form 1994-12-22)

ABSTRACT The valence electron structure of Fe,B phase was studied on the basis of Yu's
empirical electron theory of solids and molecules.The values of valence elecirons on every
bond in an atomic coordinate cluster were calculated by the method of bond length difference
{BLD). The resulis showed that the bonds between Fe—Fe atoms along {220] direclion were
strongest, of which the value of valence electrons »,=0.38352 and the bond energy
E,=15.7372 kJ /' mol; The bonds between B-B atoms along {002] direction were weaker. of
which n;,=0.1392 and £,=4.5052 kJ / mol. A space bond network of Fe,B crystal was built,
so the cause of the eigen—brittleness could be translated by a heterogeneity of the bond distri-
bution. Comparing experimental results to theoretical analysis, it came 1o the conclusion that
there was a conformability between them.

EKEY WORDS Fe.B phase, valence electron structure, eigen—brittleness
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