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In order to saving energy and reducing consumption, making full development of advanced materials has
been a global consensus. Nanocrystalline alloys, compared with ferrite, have high permeability, high satura-
tion flux density and relatively low core loss. Due to the lack of magnetic properties under complex working
conditions, its application in high power density applications have been limited.
Most of the existing core loss models are based on sinusoidal excitation, thus a modified loss separation for-
mula is first introduced and discussed. In order to establish the core loss model of nanocrystalline alloys
under complex working conditions, a testing platform for the magnetic properties under complex working
conditions is established. Core loss under room temperature (20℃) and sinusoidal conditions is measured
to verify the original loss separation (OLS) method. The accuracy of loss separation method is improved by
modifying the loss separation formula. Then it is extended to the modified loss separation method, which is
suitable for prediction of core loss complex working conditions. On this basis, calculated and experimental
results under complicated conditions with different ambient temperature and excitation waveform are com-
pared. The results show that the core loss difference between the calculation and the measurement is very
small, which verify the accuracy of the modified loss separation model. At the same time, compared with the
existing models, this modified loss separation model has a certain improvement in calculation accuracy.
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