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Practical and Potential Applications of Soft Magnetic Powder Cores
with Superior Magnetic Properties
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Recently, environmental awareness has been growing worldwide, and energy saving vehicles, such as hybrid vehicles (HVs),
and clean energy generated by solar and wind power generation are being promoted. Electrical operating systems and
electric power devices are necessary for these applications, and electromagnetic conversion parts which are comprised of
cores and windings are the key parts for them. While laminated steel and ferrite core are conventional materials for the
cores, for downsizing these systems and devices and improving their power efficiency, we have developed a soft magnetic
powder core (SMPC) which exhibits superior magnetic properties in a high frequency region and a high degree of forming
freedom. Moreover, we have put it into practical use as an HV reactor, etc. The SMPC is produced by press-forming powder
with an insulator layer. In order to improve its magnetic performance, the modification of magnetic particles composition
and the elimination of impurities are effective. In addition, the development and modification of insulation layer materials, its
coating technologies, and additive materials such as lubricants and binders are also important. The Fe-Si-Al alloy core
developed by us exhibits superior magnetic characteristics.
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