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Visualization of Magnetic Domain Dynamics of
Ferromagnetic Silicon Steel Simulated by Ball Permanent Magnets

Yusuke OKUBO, Hisashi ENDO, Seiji HAYANO, Yoshifuru SAITO and Kiyoshi HORII

ABSTRACT

Ball permanent magnets painted black and white colors experimentally simulate
magnetic domain structure of Si-Fe steels for domain dynamics visualization. Applying
magnetic field to the arrayed magnets visualizes domain dynamics with digital video
camera. Local B-H curves can be obtained both pickup coil winded around each magnet
and averaged contrast of digital monochrome images. Comparison in terms of the B-H
curves shows considerably good agreement. Thus, our visualization can be applied to
material evaluation based on image processing methodologies.
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(a)Ball permanent magnet (b)Positions (c)Simulated model
Fig.1 Ferromagnetic Silicon Steel Simulated

by Ball Permanent Magnets
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(a)Target of search coils  (b)Excited coil and search coils
Fig.2 Measurement of Flux Density

Fig.3 Photo of the Simulated Model
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Table 1 Specification of Search Coil and
External Coil
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aA )N
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Fig.4 External Magnetic Field
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(a) B-H curve drawn at position A
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(d) B-H curve drawn at position D
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(2) B-H curve drawn at position G
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(h) B-H curve drawn at position H

e U[A/m]
0

(i) B-H curve drawn at position I

Fig.5 B-H Curves Drawn from Measurement Values
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Fig. 6 B-H Curve (Averaged)
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(a) B-H curve drawn at position A
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(d) B-H curve drawn at position D
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(g) B-H curve drawn at position G
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(h) B-H curve drawn at position H
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(c) B-H curve drawn at position C
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Fig. 8 B-H curves Drawn from Visualized Images
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