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A Study of Visualized Magnetic Domain Images by the Bitter Method
1/f Fluctuation and Visualization of Iron Loss Distributions
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Abstract

The Bitter method is most commonly observing way of the magnetic domains
situation even though it is possible to observe only the surface of specimen. To observe
the magnetic domains by Bitter method, magnetic liquid is put on the target magnetic
material after electrical field polishing process. Applying magnetic field to this
magnetic material covered by magnetic fluid makes it possible to observe the magnetic
domain dynamics by a microscope.

It has been reported that local magnetization characteristics could be obtained from
the visualized magnetic domain dynamics. Principal purpose of the visualized magnetic
domain dynamics research is to work out a fully automatic quality control system for
the thin magnetic materials by visualizing the magnetic domain dynamics.

This paper tries to extract the magnetic domains exhibiting frequency fluctuation
movement from the dynamic magnetic domain images because it may be considered
one of the causes of magnetic noise as well as chaotic behaviors. As a result, it is
revealed that the local domains exhibiting 1/f fluctuation frequency characteristic give
higher iron loss while not exhibiting 1/f fluctuation domains, i.e. containing much
silicon, give lower iron loss. Thus, it is suggested that the mixture rate of iron and

silicon determines the optimal silicon steel for most of the electrical machines use.
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