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In this study, novel Fe based nanocrystalline Fes2NbeBoP3 alloy was developed. The microstructure and
magnetic properties were investigated. Precursor FesasNbeBoPs amorphous alloy ribbon was prepared by using
planar-flow melt-spinning method. Fine grain structure with higher density dispersion of bee-Fe crystal was observed
after heat treatment for crystallization with Fes2NbeBoPs alloy. FessNbeBoPs alloy with nanocrystalline structure
exhibited high magnetic flux density ( Bs) of 1.64T at room temperature and low core loss( Pev ) of 650kW/m3 at
100kHz and 200mT compared with conventional nonequilibrium type Fe based soft magnetic materials. The newly
developed Fes2NbeBoPs alloy with excellent magnetic softness is suitable for improving the performance of

high-density power supplies using magnetic components.
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Fig. 1 Precursor FessNbsBoPs ribbon fabricated by melt
spinning method.
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Fig. 2 XRD profile of precursor Fes2NbeBoP3 ribbon
fabricated by melt spinning method.

Fig. 3 TEM image and selected area electron diffraction
pattern of precursor Fesa2NbeBoP3 ribbon.
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Fig. 4 DSC curves of FexNbeBoP3 alloy and
Fer35S1135BaNbsCui alloy.
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Fig. 5 XRD patterns of annealed Fes2NbsBoPs and
Fer35Si135BaNb3Cus alloy.

Fig. 6 TEM image and selected area electron diffraction
pattern of annealed Fes2NbsBoPs.
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Fig. 7 Hysteresis curves measured by VSM with annealed
FesoNbeBoPs, Fers5Si135BoNbsCui and Fe79Bo 5Si11.5 alloys.
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Fig. 8 Dependence of core loss (Pev) on maximum flux
density ( Bx) with annealed Fe based alloys at f=100kHz.
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Fig.9 Frequency dependence of relative permeability
with annealed Fes2NbeBoP3, Fers 5Si135BoNbsCui and
Fe79Bo5Si11.5 alloys.



Table 1 Magnetic properties of annealed Fes2NbsBoPs, Fer355113.5BoNbsCu1 and Fer9Bo.5Si11.5 alloys.

Core loss(kW/m?) Relative permeability Density
Alloy B(T) 3
[100kHz-200mT] [500kHz-50mT]  1kHz 100kHz 500kHz g/cm
FesaNbsBoPa 1.64 650 710 12000 8400 2800 7.72
Fers 55113 5BgNbsCuy 1.25 310 340 47000 17000 3900 7.30
FeroSissBi1s 1.57 1900 1300 3200 2700 1800 7.18
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