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Abstract: In this study, the microstructures and soft magnetic properties of Fe-B-C-Cu alloys prepared by
annealing the melt-spun ribbons have been investigated by DSC, XRD, TEM, VSM, AC and DC B-H tracer
measurement. The results show that in Fegy ,B1¢CsCuy alloy system, the addition of Cu element takes great
effect on the precipitation of a-Fe, coercivity (H,) decreases with increasing x and exhibits a minimum at x =
1.0, then H,increases. And magnetic flux density (Bs) shows an increasing tendency due to the precipitation
of a-Fe. When x = 1.0, the alloy exhibits excellent magnetic properties with a high B;of 1.78 T, low H, of 5.1
A/m and low core loss of 0.34 W/kg at 1.0 T and 50 Hz.
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Figure 1. X-ray diffraction patterns of Fegs_«B10CsCuy melt-spun
ribbons
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Figure 2. X-ray diffraction patterns for annealed Fegs«B1oCsCuy
alloy ribbons
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Figure 3. Bright-field TEM image and SAED pattern of nanocrys-
talline Fe32_7BwCsCU1_3 a"Oy
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Figure 4. DSC curves for Feg,«B10CsCuy melt-spun ribbons
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Figure 5. The dependence of (a) coercivity, and (b) saturation
magnetic flux density on Cu content x
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Figure 6. Hysteresis loop for nanocrystalline Feg;B10CsCu; alloy
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Figure 7. The dependence of core loss on magnetic flux density for
nanocrystalline Feg, «B10CsCuy alloys
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Tablel. Thermal and soft magnetic properties of nanocrystalline

Fess«B10CsCuy alloys
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Feg4B19Cs 413 499 1.72 13.6 0.48 5.7 16.8
F683_5B10C5CUO_5 412 502 173 94 037 47 142
Feg;3B10C6Cug.7 408 501 1.73 8.7 0.36 4.5 13.2
FegsB1oCeCuy 405 501 178 5.1 034 43 125

Fegr5sB10CCuyys 400 501 1.78 10.0 0.40 5.1 15.1
Fegr 7B10CsCu 3 351 495 1.83 155 0.51 6.9 20.3
FINEMET 1.24  0.53 Pypp=2.1

Oriented Si-steel 2.03 8 0.41 7.9 27.1
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