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Manufacturing Technology for Samarium-Cobalt Magnets with High Iron Concentration for
Heat-Resistant Motor Equipment
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Permanent magnets possessing both high heat-resistant demagnetization and a high maximum energy product ((BH)max) are necessary for motors
such as traction motors installed in automobiles and rolling stock, which operate at relatively high temperatures.

Toshiba has been engaged in the development of a samarium-cobalt (SmCo) magnet with high iron concentration as an alternative to heat-resistant
neodymium magnets with added dysprosium (Dy), and has now developed a manufacturing technology for this magnet in cooperation with Toshiba
Materials Co., Ltd. This technology realizes a balance between low oxygen concentration and high density of sintered magnets through control of the
particle size of the pulverized alloy powder and the application of a proprietary heat treatment. We have confirmed that a SmCo magnet experimentally
produced using the newly developed mass production process achieves a high (BH)max of 265-275 kJ/m?® at room temperature. The SmCo magnet also
has high resistance to demagnetization as well as a higher (BH)n.x at temperatures exceeding 140°C compared with heat-resistant neodymium magnets
currently used in motors, thereby meeting the requirements for motors operating in high-temperature environments.
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Scanning electron microscope (SEM) images of sintered magnets applying
intermediate heat treatment for 4 hours and 12 hours
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Typical demagnetization curve of SmCo magnet
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Average particle size, intermediate heat treatment time, density, oxygen concentration, and magnetic properties of specimens in each process
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