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Production of anisotropic nanocomposite magnets with enhanced area fraction of
good interphase boundaries
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In obtaining high-performance nanocomposite permanent magnets, it is
necessary to have extremely flat-shaped soft magnetic phase particles embedded in highly textured
matrix of hard magnetic phase so that the areal fraction of interphase boundaries having a certain
peculiar orientation relationship is maximized. In this study, isotropic Nd-Fe-B/a -Fe nanocomposite

ribbons produced by melt-spinning were subjected to several different methods for microstructural
control based on mechanical deformation. Among those processes, it was found that the textured hard
phase matrix and the flat-shaped soft magnetic phase particles can be achieved simultaneously by
die-upsetting a Fe-rich Nd-Fe-B to which a non-magnetic low-melting point alloy was added. To
improve the property further, it is important to develop a new process to control the microstructure
so that the non-magnetic additive can be minimized.
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