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Development of high coercivity Nd-Fe-B permanent magnets with
improved thermal stability
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(Nd,HRE)-Fe-B based permanent magnets (HRE : heavy rare-earth) are utilized in the traction motors
of (hybrid) electric vehicles which are resistive against demagnetization at the operating temperatures up to
200°C. However, due to the limited natural resources of HRE elements such as Dy and Tb, the development
of HRE-free Nd-Fe-B based magnets with sufficiently large coercivity is needed. To meet this demand, the
improvement of the thermal stability of coercivity is desired. It is well known that the temperature
dependence of coercivity in commercial Nd-Fe-B sintered magnets deviates from temperature dependence of
the anisotropy field of Nd>FeisB (Fig. 1a). In this study, we investigated the mechanism of pronounced
thermal degradation of coercivity of Nd-Fe-B magnets by combining micromagnetic simulations, magnetic
domain observations, and multi-scale microstructure characterizations using scanning transmission electron
microscopy and atom probe tomography [1-6].

In this talk, we first discuss the reason for the poor thermal stability of coercivity in Nd-Fe-B based
permanent magnets. In previous
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phase and HRE-rich shell are beneficial to achieve high coercivity with excellent thermal stability (Fig. 2).
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