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Visualized Image Based Magnetization Characteristic Modeling and Its Approach
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Abstract

This article deals with an image-based approach for magnetization characteristics modeling. An innovative
domain image analysis methodology based on Helmholtz equations was developed to draw the magnetization
curves from visualized domain images. The image Helmholtz equation is capable of converting discretety
captured domain images into continuous domain dynamics, giving the local as well as global magnetization
curves as its solution. Moreover, state transition characteristics among the domain images are represented in
terms of the characteristic values of image Helmholtz equation. We describe that the state transition matrix
corresponds to the well-known Preisach distribution function. A set of SEM images of a grain-oriented silicon

steel sheet was investigated using this method.
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Fig.1 Magnetic domain SEM images of ORIENTCORE HI-B produced by Nippon Steel Corporation (100 x 100

pixels, 0.1 mm/pixel).
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Fig.2 Real (left side) and imaginary (right side) parts of characteristic value distributions.
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Fig.3 Generated domain images and magnetization curves (100 x 100 pixels, 0.1 mm/pixel).
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Fig.4 Calculated magnetization curve compared with experimental results.
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Fig.5 Selected pixel positions for drawing microscopic

magnetization curves.
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Fig.7 Magnetization curves at the lancet domains in

Fig.5.
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Fig.6 Magnetization curves at the 180° domains in

Fig.5.
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Fig.8 Magnetization curves at the strained parts in Fig.5.
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