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Development of FeNi Superstructure Magnet and Its Potential

W mE ®mEE A
Hiroaki KURA Sho GOTO
pERUNEIN % i

Hiroki WATANABE Yasushi HAYASHI

EER 358
Eiji WATANABE

BIF RX

Ryota SHINOZAKI

FeNi alloy with superstructure of L1,-type phase (SS-FeNi) is expected as a rare-earth-free magnet with
high performance. For the practical application of SS-FeNi magnet, industrial synthesis method of SS-
FeNi powder with high order parameter and high purity has been required. In this study, we succeeded
in synthesis of SS-FeNi through a new method, nitrogen insertion and topotactic extraction (NITE). In
the method, FeNi nitride, which has the same ordered arrangement as SS-FeNi, is formed by nitriding
FeNi random alloy powder with ammonia gas. Subsequently, FeNi nitride is denitrided by topotactic
reaction to derive SS-FeNi with high purity. A resin bonded magnet using the obtained SS-FeNi powder
showed excellent thermal stability. SS-FeNi magnets have high potential as magnets for in-vehicle motors

expected to be used under high temperature.
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Table 1 Saturation magnetization, Ms, uniaxial
magnetic anisotropy, Ky, and Curie
temperature, Tc, of SS-FeNi and Nd-Fe-B

SS-FeNi*4 Nd-Fe-B°!
M, (kA/m) | 1270 1280 {
K, (MJ/m?) 1.37 (5=0.45) 4.6 ]
7.(°C) >550 312

Ni T

C /f Axis nf easy
magnetization

Fe

J!a
Tetragonal crystal (P4/mmm)
a = 0.3576~0.3582 nm, ¢ = 0.3589~0.3607 nm

Fig.1 Crystal Structure of *SS-FeNi

(*'SS : Superstructure)
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Fig. 2 Synthesis of SS-FeNi with high order
parameter through topotactic reaction
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Fig. 3 Synthesis scheme of NITE method
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Fig. 4 XRD patterns of (a) random-FeNi, (b)FeNi
nitride and (c)SS-FeNi
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Fig. 5 Hysteresis curves of random-FeNi powder and
SS-FeNi powder
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Fig. 6 Comparison of temperature dependence of
Ms and H¢ between SS-FeNi and Nd-Fe-B
magnet

Fig. 7 (a)TEM image and (b)electron diffraction

pattern of SS-FeNi powder
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Fig. 8 SS-FeNi resin bonded magnet
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