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®Realization of high coercivity 1-12-type Sm-Fe-Co magnet

v'Large room-temperature coercivity of 1.2T and remanence of 1.5T have
beenrealized in co-sputtered Sm(Fe, ;Co, ,)-B films (Patents applied).%?

v'"Microstructure with textured columnar grains partitioned by thin B-rich
grain boundary phase is realized for the first time (right figure).?

v'Temperature dependence of coercivity is very small compared with Nd-
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Anisotropic nano-granular Sm(Feg 4Coq )y, | 5 This work

Nd-Fo.8 industrial

Fe-B, promising excellent stability at T = 150°C.
(K. Hono, YK. Takahashi, T. Shima, H.Sepehri-Amin)

Formation of high H,
microstructure
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1) Japan Patent Applications, 2019-181786, 2020-084275.
2) H.Sepehri-Amin et al. Acta Mater. (2020), in press, doi:10.1016/j.actamat.2020.05.026.

Sm(Feo_SCOolz)lz-B film with [JoHCJ:l.ZT



@ Guide lines to realize ultimate Nd-Fe-B sintered magnets BTy oo e
v'We clarified that Dy concentration of about 5at% in the outermostskin T e
of grains is essential to realize room temperature coercivity of 3T by
diffusion annealing after grain-boundary infiltration of Dy (right figure). ¥
v'Theoretical concentration profile of Dy in the shell formed by the grain
boundary diffusion process has been successfully calculated using the
phase-field method and NIMS data base.? | gngineering composition
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Distance

(K. Hono, T.T. Sasaki, T.-H. Kim, T. Koyama, et al.) of the outermost skin Microstructure and distribution of Dy in the
1) T.H.Kim, T.T. Sasaki, T.Ohkubo, et al., Acta Mater. 172 (2019) 139 outermost skin of main phase grains in Dy-GBD
2) T.H.Kimetal. Scr. Mat. 178 (2020) 433. treated Nd-Fe-B sintered magnet of poHe,=3 T Y

®Revealing the effects of thermal fluctuations on coercivity

v Effects of magnetism of grain-boundary phase on the coercivity is P o T "]
clarified for elevated temperatures using stochastic simulation. ¥ £ [ ] K(Nd, surface) = 2K(Nd)

v'For the manifestation of rare earth ion’s magnetic anisotropy, Ii’ LT ] KNG surface) = 0
several atomic layers are required because of enhanced thermal 2r ~® 7 K(Nd, surface) = -K(Nd)
fluctuation near surface due to weak RE-Fe exchange couplings.? 7 % 5

(S. Miyashita, M. Nishino, and I. Uysal) Suppression of Number of abnormal layers (in unit of c;)

1) M. Nishino, I. Uysal, S. Miyashita, PRB 101 thermal fluctuation Dependence of coercivity on numbers of atomic

layers from surface of Nd,Fe;4B in which magnetic

(2020) 094421
anisotropy of rare earth ions are manipulated.

2) M. Nishino, S. Miyashita, | Uysal, in preparation

near surface is a key.

& Detection of elemental magnetization reversal events in Nd-Fe-B magnet

v'"Magnetization reversal events of single grains in micro- a) - I b) 50 iteration
w=09pum |

patterned Nd-Fe-B hot-deformed magnetwere detected for the f;:i'riaglram T

first time using anomalous Hall effectdetectiontechnique.V --
. . . < _— >
v'Evaluation of energy barrier and thermal fluctuations has - S e 3
become possible by statistic analysis of iteration measurements ﬁo.s | 5 L ;herma'
uctuation
Development of verification | Lo " ‘1

(S. Okamoto, T. Yomigita, etal.) | experiments of atomistic theory h oH (T)
1) T.Yomogita, N. Kikucui, S. Okamoto et al., AIP Adv. 9 (2019) 125052 Micro-patterned specimen (a) and magnetization events (b)




