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Table 1 Magnetism and crystalline amount of the samples
before and after pulse magnetic field treatment
Sample H/kA'-m" flHz /s /% MJAm>kg' M/A-m*kg'

1 - - - - 192.3 18.48
2 24 40 300 4.014 200.6 1.724
3 22.4 40 300 3.809 205.7 5.191
4 24 40 240 3.802 202.1 8.793
5 24 35 300 3.873 200.7 8.577
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Table 2 Valence electron structures of a-Fe

Fe:A8 R(1)=0.111 87 nm n=3.5955

Bond name I, D, /nm Bm/nm Ng AD/x107* nm

D™ 8 024824 024871  0.383 54 4.71
D™ 6 028664 028711  0.087 86 4.71

B=10.06 on=3 md. =2.608 88 uB

a-Fe
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Fig.2  Unit cell of a-Fe-Si
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Table 3 Valence electron structures of a-Fe-Si
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3.3 a-Fe-B BOFLFER)ITE

B J# FHEN Fe LT IR, 15 Fe Jsl7 JE iR B
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0.269 998 nm, cp A 0.365 172 nm. %% a-Fe-C /il
Wr B MR T 7R, a-Fe-B il 1 i #
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3d 3d
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m g, = E(mFe +2mFe +mFe )/ 4

e VPS4 S g K, R SR A a-Fe-B 1
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Table 4 Computed results of the magnetic moment of the
unit cell of amorphous phase a-Fe
R(1)=0.110 59 nm

D,, /mm Mg,

Fe:A9

Bond name [,

Fe,-Si
D3

Fe, -Fe,
D nB

n=3.774 3
AD/x10 nm
3.35

D, /nm

8 0.24824 0.24489 0.40261

6 0.286 64 0.28329 0.09223 3.35

£=10.06 on=3 m, =2.414 88 uB

#*5 3dEmIE a-Fe-Si mAMIEMITEER
Table 5 Computed results of the magnetic moment of the
unit cell of amorphous phase a-Fe-Si

Fe:A10  R(1)=0.109 19 =3.792 3
e (= o il Fer:A10 R(1)=0.109 19 nm n—3.9723
Fe:A8 R(1)=0.111 87 nm ne=3.595 5 FexAll R(1)=0.107 52 nm n=4.207 4
Si:AS R(1)=0.117 00 nm n=3.903 8 Si:AS5 R(1)=0.117 00 nm n=3.903 8
Bond name I, D,,/nm D, ,/nm N, AD/x107 nm Bond name [, D,/nm D, /nm Mo AD/x107 nm
D™t 8 24824 024693 045125 1.32 piast 8 24824 024395 0.50592 4.29
piafe g 24824 024693 0.37061 1.32 Dige 8 24824 024395 0.35163 4.29
DSt 6 2.8664 0.28533 0.114 57 1.32 DfeSt 6 2.8664 0.28235 0.108 71 4.29
DiaTe 6 28664 0.28533 0.076 60 1.32 Dy T 6 28664 028235 0.08589 4.29
B=0.06 on=610 me. i =2.336 33 uB B=0.06 on=610 Mm% s =2.114 99 uB
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3 a-Fe-B il
Fig.3 Unit cell of a-Fe-B
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Table 6 Computed results of the magnetic moment of the
unit cell of amorphous phase a-Fe-B

Fe:A13 R(1)=0.110 408 nm n=4.690 5
Fe,:A12 R(1)=0.105 89 nm n=4.436 7
Fes:A10 R(1)=0.109 19 nm ne=3.3923
B:AS R(1)=0.079 80 nm n=2.897 0
Bond name I, D,s/nm  D,,/nm o, AD/x10° nm
DES® 4 0.18259 0.18139 1.08423 1.20
Dig™® 8 0.19092 0.18972 0.877 53 1.20
Diee 16 026417 026297 021157 1.20
Dia™s 16 026417 026297 0.179 26 1.20
DT 8 027000 0.268 80 0.165 16 1.20
pie*e 8 027000 0.26880 0.15737 1.20
Die® 16 032594 032474 0.01225 1.20
D™ 2 036517 0.36397 0.008 90 1.20
D™ 4036517 036397 0.007 19 1.20
£=0.071 on=9133 m = 175331 uB

4 ¢-Fe-Si-B fi iy
Fig.4 Unit cell of a-Fe-Si-B
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Table 7 Valence electron structures of a-Fe-Si-B

Si:A4 R(1)=0.117 00 nm n:=3.663 8
Fey:Al4 R(1)=0.102 02 nm n:=4.980 6
Fe;:Al13 R(1)=0.104 08 nm n=4.690 5
B:A6 R(1)=0.079 80 nm 1ne=3.000 0
Bond name [, D, /nm D, /nm Ny AD/x10™*nm
DSB 4 018259 0.18243 1.59393 1.61
Die® 8 019092 0.19076 0.748 39 1.61
DiFe 16 0.26417 0.26401 0.232 45 1.61
pisS 8 0.27000 0.269 84 0.205 72 1.61
pDiefe 16 0.26417 0.26401 0.152 88 1.61
Dl 8 027000 0.26984 0.118 38 1.61
DI 16 032594 0.32578 0.010 03 1.61
D™ 2 036517 0.36501 0.006 18 1.61
DiTe 4036517 036501 0.005 41 1.61

M s = 121097 uB

B=0.071 on = 2680

x8 WHAEHHMIERIRE

Table 8 Magnetic moment and error of binary-phase alloys

Sample /% msq (test)/uB  msq (cal.)/uB Error/%
1 0 1.928 87 1.894 99 1.76
2 4.014 2.012 12 1.921 91 4.48
3 3.809 2.063 28 1.920 53 6.92
4 3.802 2.027 17 1.920 48 5.26
5 3.873 2.013 13 1.920 96 4.58
5 & it

AR AR iy 5 S REAT P S MR, R AR 1 <
TR R AL T AR S K R T A PR, (EROU b R T A R AN
A, A Bh TR 2 7 2 56 H B TP i BLD 59,
TS T ARSI & 4 FersSioBys kBRI 24K fit L BT J5 1
fE, BT S AE S SIS A R 22 AN T 7%, Ut
WIAE— BBV, O B 22 b vk I ot PR R
A ELSEBLD 30 LA AR d FersSioB s £ < (K B HE 1
ek A B R R 3R L.
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Theoretical Calculation of Magnetic Moment of Fe,3SigB;3 Amorphous Alloy
Nanocrystallized by Low Frequency Pulse Magnetic Field

Zhou Yingchun'?, Zhang Qun’®, Chao Yuesheng'
(1. Northeastern University, Shenyang110004, China)
(2. Liaoning University of Technology, Jinzhou 121001, China)

Abstract: The amorphous Fe;sSigB,; alloy was treated by low frequency pulse magnetic field (LFPMF) and nanocrystallized at a low
temperature. The microstructures and the magnetic properties of the untreated and treated alloys were analyzed by Mdssbauer spectra and
LDJ9600 vibrating sample magnetometer (VSM). The valence electron structures and the magnetic moment of the unnanocrystallized and
nanocrystallized amorphous alloys were calculated using the method of Bond Length Difference (BLD) of the Empirical Electron Theory
(EET) of solids and molecules. The error of the computed value in theory and experimental value of the magnetic moment is less than 7%,
which satisfies the demand of first approximation, indicating that it can be realized that magnetic moment of amorphous alloy is calculated
on the valence electron level.

Key words: amorphous FessSioB;5 alloys; low frequency pulse magnetic field; valence electron structure; magnetic moment
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