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B Magnetization reversal processes of isotropic permanent magnets with inter-grain exchange interactions
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B Magnetization reversal processes of isotropic permanent magnets with inter-grain exchange
interactions

To investigate the coercivity mechanism in the nanocrystalline permanent magnets, the interplay between
inter-grain exchange interactions and dipolar interactions is important. In this study, we performed large-
scale micromagnetic simulation based on Landau-Lifshitz-Gilbert equation using simple isotropic nano-
crystalline Nd,Fe;,B permanent magnet model as shown in Fig. (a). Fig. (b) shows the hysteresis curves
with four types of anisotropic inter-grain exchange interactions. The inter-grain exchange interactions work only
to the xy-plane in type A, only to the z-direction in type B, to all directions in type S, and no interactions
in type N. An external field is applied to the z-direction. The hysteresis curve for type N seems like that of
the Stoner-Wohlfarth model, and dipolar interactions play an important role in the magnetization reversal.
On the other hand, in type S, the magnetization rapidly decreases near the coercivity, because the inter-
grain exchange interactions are essential. The hysteresis curve for type A seems like that for type N, and
in type A, the magnetization reduces gradually, and the coercivity becomes larger than that of type S.
In contrast, the hysteresis curve form type B seems like that for type S due to the dipolar interactions,
since there is no exchange interaction along the z-direction. The magnetization reversal behaviors indicate
that the reduction of inter-grain exchange interactions work along the perpendicular to the external field

direction effectively increases the coercivity of the isotropic permanent magnet.

O H. Tsukahara, K. Iwano, C. Mitsumata, T. Ishikawa, and K. Ono, AIP advances 7 (2017) 056224.
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