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KIEOHITDWT

B Effects of grain boundary phases on magnetization reversal inside nanocrystalline
permanent magnets

We have studied the mechanism of magnetization reversal within nanocrystalline
permanent magnets using micromagnetic simulations. We simulate magnetization
dynamics inside the simulation model which consists of cubic grains and grain boundary
phases, as shown in (A). We consider two types of grain boundary phases as shown in (B)
and (C). When the grain boundary phases are inserted only along the z-direction (Type A),
the magnetization reversal regions construct the pillar shape structure as shown in (D).
In contrast, the magnetization reversal region is placed randomly inside the permanent
magnet having the grain boundary phases in the all-direction (Type C) as shown in (E). The
magnetization reversal regions consist of different grains between Type A and C. Figure (F)
and (G) show number of the grains having (red) positive and (blue) negative magnetization
along the z-direction. In the case of Type A, magnetization reversal does not depend on
the easy-axis orientation inside the grain. In contrast, the magnetization reversal occurs
preferentially in the grains having the large tilt-angle of the easy axis from the z-direction
inside the permanent magnet with Type C grain boundary phase.

] Hiroshi Tsukahara, Kaoru Iwano, Chiharu Mitsumata, Tadashi Ishikawa and Kanta Ono
Joint MMM-Intermag conference 2019.
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