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Abstract: Nanocrystalline Fegs «SisBi,yP,Cuy (x = 0, 1; y = 0, 4) alloys were prepared by annealing the
amorphous precursor at different temperatures. The microstructure, thermal and magnetic properties were
studied utilizing XRD, DSC, VSM and a DC B-H loop tracer, respectively. It was found that the saturation
magnetic flux density of nanocystalline alloys has been greatly improved. The simultaneous addition of P and
Cu can improve the glass forming ability of FeSiB alloy effectively, and the temperature interval between T,
and T, enlarges gradually from 102 K to 137 K. After annealing between 623 K and 763 K, the coercivity
decreases and then increase, while the permeability increases and then decreases. The alloy annealed at 723 K
shows the best magnetic porperties, for example, high saturation magnetic flux density of 1.82 T, low coer-
civity of 2.3 A/m and effective permeability of more than 30,000 at 1 kHz.
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Figure 1. XRD patterns of as-quenched Fegs,SisB1,_,P,Cuy
(x=0,1;y=0, 4) ribbons
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Figure 2. DSC curves of as-quenched Fegs,SisB1,-,P,Cuy
(x=0,1;y=0,4) ribbons
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Figure 3. Changes of H for Fegs,SisB1,.,P,Cux(x =0, 1; y =0, 4)
alloys as a function of the annealing temperature
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Figure 4. Changes of u, for Feg,,SisB1yPyCu(x =0, 1; y =0, 4)
alloys as a function of the annealing temperature
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Figure 5. Hysteresis loop for the nanocrystalline Feg;SisBgP,Cu;
alloy annealed at 723 K for 1800 s
5. 723 KiRX 1800 s JESBILAKER FesSiuBsP.Cu, & & RIBETHEI £

MS



LI 4%
vV a-Fe v annealed ribbon
+ Fe-B compounds Cu-Ka
AFe, B,P
723 K for 1800 s
v
| Fe,SiB ‘ v .}L
= 847 4712 \ A
<
Lot v
v
z H |
7} . v h
c Fe_Si B P Il ) I
g 84" 4 8 4 ﬁz“\.ﬁ JLA I
- Y
Fe_Si B P Cu v v
83 478 4 1 A A
1 1 1 n 1 1 1 1 1 1 1

20 30 40 50 60 70 80 90
26/degree

Figure 6. XRD patterns of Fegs,SisB1-,P,Cuy(x =0, 1; y =0, 4)
ribbons annealed at 723 K for 1800 s
6. FegsSisB1oyP,Cux(x =0, 1; y = 0, ) B EFHTE 723 K
JBK 1800 s J§ XRD i

Figure 7. TEM image and corresponding selected-area electron
diffraction of FegsSisB1,-yPyCux(x =0, 1; y = 0, 4) alloys annealed
at 723 K for 1800 s
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