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Hysteresis Analysis under DC-Bias by using Magnetic Circuit Model
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Quantitative analysis of iron loss taking magnetic hysteresis behavior into account is essential to development of high-efficiency
electric machines. In a previous paper, a novel magnetic circuit model combined with a play model which is one of the
phenomenological models of magnetic hysteresis, was proposed. It was clear that the proposed model can calculate the hysteresis loop
of the magnetic reactor in high speed and high accuracy. However, the calculation accuracy of dc-biased magnetic reactor has not been
investigated. This paper discusses the calculation accuracy of dc-biased hysteresis loops by comparing with experimental results.
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Fig. 1 Shape and dimensions of the ring core.
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Fig. 2 Schematic diagram of play model.
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Fig. 3 Measured and calculated dc hysteresis of non-oriented
silicon with a thickness of 0.35 mm.
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Fig. 4 Calculated dc hysteresis loops of the non-oriented silicon
steel with a thickness of 0.35 mm from B,, = 0.05 T to 0.6 T at
intervals of 0.05 T.
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Fig. 5 Magnetic circuit model combined with play model.
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Fig. 6 Wi / f — f curves and their approximate lines of
non-oriented silicon steel with a thickness of 0.35 mm.
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Fig. 7 Schematic diagram of dc-biased hysteresis loop.
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hysteresis loops when the play model is derived from LLG

equation.
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Fig. 10 Enlarged view of hysteresis loops at /=50 Hz, H,=
20 A/m.
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Fig. 11 Comparison of calculated and measured dc-biased
hysteresis loops when the play model is derived from measured

hysteresis loops.
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Fig. 12 Enlarged view of hysteresis loops at /=50 Hz, H,=
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