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Fig.1 Mdcssbauer spectra of amorphous (Fe;-xCoy)ssHf7BsCus
(x=0.4) alloy
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Table 1 Valence electron structures of a-Fe
Fe: A9 R(1): 0.11059 nm ng: 3.7743
Bond name |, Dn/nm D, /nm N, AD,,./nm
DfeFe 8 0.24489 0.24824 0.4026 3.35x10°
D/ 6 0.28329 0.28664 0.0922 3.35x10°
21.1,:9.3745 2N 3.7743 5:0.06
2 Co BB FEN
Table 2 Valence electron structures of Co
Coi: A5 R(1) = 0.11977 nm ne.=4.1268
Coz: All R(1) =0.11331 nm nc =5.2880
Bond name I, D,J/nm Dp/nm Ny AD,,/>107% nm
D ® 24 025772 0.25295 0.4665 4.77
D 24 0.25772 0.25295 0.3640 4.77
Dy 6 0.36452 0.35970 0.0099 4.82
21,1r,:47.8272  Xinc:19.9908 £=0.06
#* 3 o-Fe-B UM EETFLEH
Table 3 Valence electron structures of a-Fe-B
Fei: A13 R(1) =0.10408 nm ne = 4.06905
Fey: Al12 R(1) = 0.10589 nm nc = 4.04367
Fes: A10 R(1) =0.10919 nm nc=3.9723
B: A5 R(1) =0.07980 nm nc = 2.8970
Bondname 1, DyJ/nm D,,/nm N, AD,./><10°% nm
D® 4 018259 0.1814 1.0842 1.19
D® 8 0.19092 0.1897 0.8775 1.22
D& 16 0.26417 0.2630 0.2116 117
Drf[e;'Fe3 8 0.269998 0.2688 0.1793 1.20
D 16 0.26417 0.2630 0.1652 1.17
Dz 8 0.269998 0.2688 0.1574 1.20
Df&® 16 0.32594 0.3249 0.0123 1.22
DieTe 2 0.36517 0.3640 0.0089 1.17
DnF,e?'FEZ 4 0.36517 0.3640 0.0072 1.17
>1,1,:18.8492 >0 : 20.4332 B=0.071

Fz 4 a-Fe-Co MIMNMETHWN
Table 4 Valence electron structures of a-Fe-Co

Co: Al6 R(1) =0.10621 nm n.=6.5667
Fe: Al5 R(1) = 0.09691 nm n.=5.6993
Bond name 1, D,J/nm  DpJ/nm Ny AD,./><10° nm
D 16 0.21385 0.21189 0.7140 1.96
D 6 0.24694 0.24496 0.1404 1.98
21,.1,:17.1796 Yone: 12.2660 B=10.06

K5 Co-Hf WINEBF&EH

Table 5 Valence electron structures of Co-Hf

Coi: A6 R(1) =0.11806 nm nc=4.4346
Coy: A7 R(1) = 0.11797 nm n:=4.4504
Hf: A13 R(1)=0.13578 nm n=2.9893
Bond name 1, DpJ/nm D,/nm Ny AD,,/>107° nm
DIl 12 0.24025 0.24010 1.6786 0.15
D 8 0.33966 0.33950 0.01868 0.16
D% 24 0.33965 0.33950 0.01875 0.15
D&M 16 0.41604 0.41585 0.00198 0.19
D2 6 048005 0.48020 0.000086 0.15

>1,r,:12.37631 Yne: 20.7751 5= 0.06
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Table 6 Valence electron structures of Fe-Cu

Fei: A10 R(1) =0.10919 nm n.=3.9723
Fe,: Al4 R(1) =0.10202 nm n.=4.9807
Cu: A13 R(1) =0.11410 nm n.=5.5774
Bond name |, Dy /nm D,.J/nm N, AD,/>10° nm
D 12 0.20017 0.19910 1.8443 1.07
D% 24 0.28260 0.28153 0.1027 1.07
D 8 0.28262 0.28153 0.1239 1.09
Dfgcu 16 0.34577 0.34484 0.00572 0.93
D&~ 6 0.39891 0.39820 0.00098 0.71
21,1, 13.9267 >ne: 25.6852 B=0.06
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Table 7 Computed results of the magnetic moment
of the unit cells

Magnetic moment/ Magnetic moment/

Unit cell 02 A m? Unit cell 102 A m?
a-Fe 4.47 a-Fe-Co 1.21
Co 8.24 Co-Hf 10.51
a-Fe-B 6.58 Fe-Cu 3.06
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Table 8 Magnetic moment and error of amorphous
(Fe1-xCoyx)ssHf7BsCuy alloys

x  m¥cal) /(Am?) kg  m¥(test) /(A m?) kgt  Error/%

0.4 173.73 167.32 3.83

0.5 156.79 150.27 4.33

0.6 148.71 137.48 8.17
3 4
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Magnetism of Amorphous (Fe;.,Coy)gsHf7BsCu; (x=0.4~0.6) Alloy by EET Theory

Gu Yue'?, Zhang Yanhui?, Yin Lijuan®, Chao Yuesheng®
(1. University of Science and Technology Liaoning, Anshan 114000, China)
(2. Northeastern University, Shenyang 110004, China)

Abstract: Amorphous ribbons (Fe;-«Cox)ssHf7BsCus (x=0.4~0.6) were prepared using the single-roller melt-spinning technique. M&sbauer
Spectroscopy, transmission electron microscope (TEM) and vibrating sample magnetometer (VSM) were used to characterize
microstructures and soft magnetic properties. The result confirms the fully amorphous state of the as-quenched alloy. The valence electron
structures and the magnetic moment of the amorphous alloys were calculated using the method of Bond Length Difference (BLD) of the
Empirical Electron Theory of solids and molecules (EET). The error of the computed value in theory and experimental value of the
magnetic moment is less than 10%, which satisfies the demand of first approximation, indicating that magnetic moment calculation of
amorphous alloy could be realized on the valence electron level.
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