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Expectations for Next-generation Magnetic Material "Magnetic Iron
Powder"

W

=ARE"
Hiroyuki MITANI

Thanks to interest in the environment, energy conservation and conversion to electric power are
being promoted, and there are strong demands for high power, downsizing and high efficiency in
electromagnetic products-in motors and inductors, for example. Dust cores are made by compressing
insulated magnetic powder, and there is a possibility that these demands can be met. The advantages
of dust cores are three-dimensional design flexibility, magnetic isotropy and high efficiency in the high-
frequency range; so interest is rising in dust cores as the next-generation electromagnetic material.
This paper explains a development trend for the magnetic iron powder which is a raw material of dust
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cores and the effect dust cores have had on electromagnetic parts.
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Fig. 1 Schematic figure of application area for various soft magnetic
materials
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Table 1 Control factors of magnetic properties

Magnetic properties Compacts Iron powder
Particle size distribution
Magnetic flux density Compacts density Impurity
Shape of particle
. . Sk f particl
Permeability Compacts density 1apc O” pariicle - - -
Source of obstructing domain wall motion
Coercivity Stress (dislocation) * grain boundary
» particle surface
. . . « Stress (dislocation
Hysteresis loss Stress (dislocation) . [mpuri(ty )
Iron loss Flectric resistance of core material Electric resistance of powder material
Eddy current loss . Electric insulation between the particle
Surface conduction of core Heat-resistance of insulation coat
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Fig. 3 Control factors of iron loss
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Fig. 4 Relationship between coersivity and mean crystal-grain size
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Fig. 5 Relationship between coersivity and number density of
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