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Sm-Fe-Ti System Compounds with Addition of Y as Promising Candidates for High-Performance Permanent
Magnet Materials
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The advancements taking place in the energy-saving performance and sophistication of various products, including vehicles, rolling stock,
elevators, have given rise to the need for compact and highly efficient motors. In this context, attention is being increasingly focused on the supply
risk associated with permanent magnets such as neodymium magnets as key components in these motors because of the uneven distribution of
theseresources. Itistherefore necessary to seek alternative materials with characteristics equivalent to or better than those of existing neodymium
magnets.

With this as a background, Toshiba Corporation has developed permanent magnet materials with high iron (Fe) concentration by substituting
samarium (Sm) in samarium-iron-titanium (Sm-Fe-Ti) system compounds with yttrium (Y). The newly developed compounds achieve a stable
crystal structure through the addition of Y and application of the rapid quenching method, and offer high performance including a high saturation
magnetization, anisotropy field, and Curie temperature. These compounds are promising candidates for permanent magnet materials with higher

performance at temperatures exceeding 80°C compared with neodymium magnet materials.
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Dependence of saturation magnetization on Ti concentration
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Dependence of saturation magnetization on temperature
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