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(English abstract)

Heavy rare-earth elements such as Dy and Th have been used for enhancing the coercivity H, of
Nd-Fe-B magnets used at high temperatures. However, lack of heavy rare-earth resources has made the
supply of them unstable and has increased the cost of them. Thus, it is strongly requested to develop a
method of enhancing H. without the usage of heavy rare-earth elements. So, we focused our study on the
enhancement of H. due to usage of exchange coupling.

Recently, the possibility of antiferromagnetic coupling between Nd,Fe 4B and a-Fe has been reported
by the first principle calculation, and the experimental result which supports the calculation has been also
obtained. These studies sought to explain the discrepancy between the calculated and experimentally
observed magnetic properties of nanocomposite magnets, but antiferromagnetic coupling between a
magnetically hard grain and it surface layer has possibility of enhancing H. through the exchange energy.
In the present study, we calculated the demagnetization process for a magnetically hard grain with a thin
ferromagnetic surface layer (SF layer) which exchange-couples antiferromagnetically with the
magnetization of the hard grain (Fig.1). Resultantly, it was found that H, can be enhanced by a thin SF

layer coupling antiferromagnetically with the hard grain.
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Fig .1 Three-D model magnet.
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