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AC Magnetic Field Eect on the Complex Permeability
Spectra of Soft Magnetic Fe73Cu1Nb3Si16B7 Powder Cores
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In this work, two soft magnetic Fe73 Cu1 Nb3 Si16 B7 powder core samples were investigated. Samples were
prepared by milling of amorphous Fe73 Cu1 Nb3 Si16 B7 ribbon at dierent temperature conditions: sample R, by
milling at room temperature and sample L, by cryomilling at temperature of liquid nitrogen. Inuence of applied
exciting AC magnetic eld with various amplitudes on the complex permeability spectra was studied. Obtained
results are explained by the dynamics and relaxation phenomenon of domain walls under the inuence of AC
magnetic eld.
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tion of ferromagnetic sample. At frequencies higher than
the relaxation frequency, domain walls become unable
to follow the high-frequency excitation of AC magnetic
eld [6]. The relaxation frequency of the sample R shifts
toward lower values with increase of the amplitude of applied AC magnetic eld. A similar behaviour is observed
for the sample L.
All these phenomena can be explained as the result
of domain wall motion under the pressure of applied
AC magnetic eld with various amplitudes.

Increas-

ing of the AC eld amplitude causes that domain walls
move rapidly over larger distances.

This eect creates

larger contributions to the total magnetization and results in increasing values of real parts of complex permeability.

This periodic movement is longer under the

larger AC eld amplitudes and the relaxation frequency
consequently decreases.
4. Conclusion

Fig. 1. Frequency spectra of real µ0 parts (solid symbols) and imaginary µ00 parts (open symbols) of relative
complex permeability of the sample R for selected amplitudes of AC magnetic eld.

The inuence of the AC magnetic eld on the complex permeability spectra of soft magnetic bulk powder
Fe73 Cu1 Nb3 Si16 B7 cores prepared by milling and compaction of the alloy were studied. With the increase of
AC magnetic eld, the values of real and imaginary parts
of complex permeability increase, mainly at low frequencies, and the relaxation frequency of both samples shifts
toward lower values.
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Fig. 2. Frequency spectra of real µ0 parts (solid symbols) and imaginary µ00 parts (open symbols) of relative
complex permeability of the sample L for selected amplitudes of AC magnetic eld.
However, as the amplitude of AC magnetic eld increases, a decreasing frequency dependence of real parts
of complex permeability of both samples is observed in
the whole measured frequency band and their static values increase.
Imaginary parts,

µ00 ,

of complex permeability show a

single maximum, which position is clearly connected to
so-called relaxation frequency. This frequency is associated with deactivation of domain walls movement magnetization process contributions to the total magnetiza-

for providing of Vitroperm 800 samples.
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