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Synthesis of needle-shaped rare earth magnet powder by low-temperature
reduction-diffusion process
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In this study, we developed a new low-temperature reduction-diffusion
process that enables the synthesis of rare earth-transition metal alloy powders by
reduction-diffusion reaction even below the Ca melting point by adding molten salt to the
reduction-diffusion method. Initially, the primary objective of this research was to synthesize
needle-like rare earth-transition metal alloy powders, but in the course of the research, it was
found that the metastable phase, TbCu7 type Sm-Fe, could be synthesized by the low-temperature
reduction diffusion process. Furthermore, the synthesized ThCu7 type Sm-Fe particles were found to
be single crystal particles. This study has revealed a new candidate for the magnet production
process beyond Nd-Fe-B magnets.
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