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Development of preparation method for high performance core-shell-type
nanocomposite magnets with nano-level hetero-structure

Sugimoto, Satoshi
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In this study, nanocomoposite magnet nanoparticles were prepared by the
combination of hydrogen-plasma-meta-reaction (HPMR) and arc plasma deposition (APD). Fe
nanoparticles prepared by HPMR showed spherical shape with the size of 10-200 nm. The nanoparticles
also showed high saturation magnetization (sigma-s= 212 Am2kg-1) and low coercivity (Hc= 38.2
kAm-1) .By using APD, monodisperse Mn-Bi nanoparticles with the size of 5-20 nm were succeeded to be
deposited on the surface of Fe nanoparticles prepared by HPMR. Consequently, the combination of HPMR

and APD can be considered as one of effective processes for preparation of nanocomposite magnet
nanoparticles. However, MnBi hard magnetic phase was not obtained and the naocomposite magnet
nanoparticles showed low coercivity (Hc= 28 kAm-1) after annealing at 3500C. The reason was
considered as the interdiffusion between Mn and Fe in the nanocomoposite particles. Therefore, the
suppression of ineterdiffusion is needed for obtaining high Hc.
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