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Dynamic Hysteresis Modeling in FEM

M. Kuczmann

. INTRODUCTION

From electrical engineering point of view, measgrithe
hysteresis characteristics of ferromagnetic mdteaams the
numerical implementation and identification of ysisis
models. The realized model can be inserted into
electromagnetic field simulation procedure basedhenFinite
Element Method [1,2].

Unfortunately, the measured curves are sometimisy,remd
some postprocessing is needed after the measurenadrith
procedure may be time consuming. The aim of thikvi®to
remove any noise automatically in the measurenmagesand
generate as fine hysteresis curves as possibléoiraake the
identification task easier. The proposed noise Kkaiho
technique is based on the Fourier transform ofntieasured
signals. A simple but efficient method is propogedreach
distorted flux pattern by controlling the excitatiourrent. The
block representation of the well-known scalar hesis
measurement system can be seen in Fig. 1 [2].

After measurements, the static scalar Preisach nuadebe
identified from the measured concentric minor lo¢gig. 2).

Dynamic behavior can be modeled by using an exiosss
term [3]. The static Preisach model can be idetiffrom
static measurements, and the excess loss termecigertified
by using the data according to the higher frequenty
excitation current (Fig. 3).

This identification task will be explained in thdlfpaper.

Il.  APPLICATION INFEM

The hysteresis model represents the constitutiVation
between the magnetic field intensity and the magniix

density, which can be represented by the poladrati

formulation [2]. Through this formula, the hystdges
characteristics can be implemented into a Finitenteint
Method based algorithm, and the resulting nonlisyatem of
equations can be solved by using the fixed potirigue, or
by a modified version of the Newton-Raphson techeaiff].
The aim of this work is to implement and to identd
dynamic Preisach hysteresis model, and to use iFEM
simulations and to compare measured and simulatid d
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Fig. 2. Concentric minor loops.
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Fig. 3. Measured dynamic hysteresis curves.
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