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Abstract — It is necessary to describe the hysteresis
characteristic of magnetic material precisely for the analysis
of design of system with ferromagnetic materials. Although
Preisach model is regarded as the most accurate method to
describe the hysteresis characteristics, it is not applied widely
to the real systems because of some difficulties. The
conventional Preisach model shows the numerical instabilities
during the iterative computations because the density
distribution obtained from the sets of M-H curves are strongly
localized. To remove such numerical instabilities, if we use a
M-B variable instead of M-H variable would be better the
results. In this paper, we suggest method for a M-H variable
to change a M-B variable, and also, from the computed results
of used normal Preisach, M-H cure method and M-B curve
method, we shows better than numerical stabilities by using
two dimensional finite element method.

I. INTRODUCTION

Recently days, numerical analysis method of hysteresis
characteristics has been used micromagnetics model[1],
Stoner-Wohlfarth Model[2] and Preisach model[3] on
electrical system with ferromagnetic material. Especially
Preisach model is regarded as the most accurate method to
describe the hysteresis characteristics with electrical system
but conventional Preisach model shows the numerical
unstabilities during the iterative computations because the
density distribution obtained from the set of M-H curves
are strongly localized.

In this paper, we newly suggested M-B method for
improving numerical stabilities on the conventional
Preisach model and the numerical analysis results with
hysteresis characteristics is described using conventional
M-H variable model and suggested M-B variable model.
Also, we presented method that easily changed method
form conventional Preisach model with M-H variable to M-
B variable.

Il. INTRODUCED THE M-B VARIABLE PREISACH METHOD

Since the density of the interaction of particles is known
to exhibit Gaussian distribution[4-5], the general Preisach
model using M-H variables is readily defined. On the other
hand, it is difficult to apply Gaussian distribution to the
model based on M-B variables. In this paper, to solve this
problem, the material quality is defined by means of the
general M-H variables and utilized is the fact that the
magnetic hysteresis variation in a single cell can be
represented by a single curve during repeated calculations.
This is plotted as simplified diagrams in Figs. 1 and 3.
From the given Preisach density shown in Fig. 1(a), the
magnetic hysteresis curve under repeated computations is
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Fig. 1 Initial tracing curve definition. (a) Preisach plane. (b) M-H curve.
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Fig. 2 Next tracing curve definition. (a) Preisach plane. (b) M-H curve.
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Fig. 3 Conversion method of M-H curve to M-B curve. (a) estimated M-H
curve by Preisach plane (b) conversed M-B curve from M-H curve.
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defined as in Fig. 1(b), from which the M-H curve is

readily transformed to the M-B curve, as displayed in Fig. 3.

With the proposed method, the material quality is easily
defined using Gaussian function and also transformed to
M-B variables as well as the numerical instability problem
being resolved.

I1l.  RESULTS AND Discuss

Variations of magnetic hysteresis against input
variations between the general Preisach modeling scheme,
the proposed estimated M-H curve scheme, and the
proposed estimated M-B scheme are compared after the
numerical analysis, as plotted in Fig. 4. As is evident in the
plot, the three results bear similar numerical values and
exhibit, in effect, the same outcomes.

Fig. 5~7 is showed distributed magnetization at first
input step and last input step on the three case models. The
three results bear similar numerical values and exhibit, in
effect, the same outcomes. Looking at the three results, the
distribution of the residual magnetic field is very similar to
the 2.0e03 ~ 1.57e03 [A/m], you can see that. and also — to
the 1.99e01 ~ -1.02e01 in the final results are very similar.

Consequently, by virtue of the proposed estimated M-B
curve, enhanced numerical stability is obtained.

1. CONCLUSION

The numerical algorithm to analyze the system with
hysteresis characteristics is constructed using modified
Preisach model and finite element method, In this paper, an
M-B variable based analysis technique is proposed, which
resolves the numerical instability problem arising in the
general Preisach modeling technique. Consequently, by
virtue of the proposed estimated M-B curve, enhanced
numerical stability is obtained
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Fig. 4 Comparison hysteresis curve at selected a point.
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Fig. 5 Analysis results with normal M-H Preisach model. (a) distributed
magnetization at first step. (b) distributed magnetization at last step.
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Fig. 6 Analysis results with estimated M-H curve Preisach model. (a)
distributed magnetization at first step. (b) distributed magnetization at last
step.
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Fig. 7 Analysis results with estimated M-B curve Preisach model. (a)
distributed magnetization at first step. (b) distributed magnetization at last
step.
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