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Abstract: This paper reported the results of the studying on anisotropic magnetic materials of Re-Fe-N (Re = Nd, Sm)
and Re,Fe,,B (Re=Nd, Pr). By means of neutron diffraction, magnetic measurements, electron microscope and elec-
tronic structure calculation, a systematic investigation has been made to understand the interstitial atom effects on the mag-
netic properties of the Re-Fe compounds. By the understanding of the relationship among the intrinsic magnetic properties,
the domain structure and fabrication process, high performance magnetic powders based on the 1: 12 and 2: 17 nitrides
have been successfully produced in large scale. We have also investigated the formation mechanism for the high textured
HDDR Nd-Fe-B magnetic powders, and successfully fabricated HDDR (Pr, Nd),Fe B powders with high coercivity and
high energy product. We have tried to develop key industrialization technologies for high-performance anisotropic Re-Fe-N
and Re,Fe ;B magnetic powders and magnets, and a 100-ton production line for Re-Fe-N magnetic powders was built up.
The high-performance anisotropic bonded magnet based on Re-Fe-N and Re,Fe,, B were explored.
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Table 1 The intrinsic magnetic properties of nitrides and Nd, Fe ,B

. M/emu - g~ H,/kOe
Materials T./K -
1.5K 300 K 300K 1.5K
NdFe,; TiN, 740 159 140 115 85
Prfe,,, Vi 5N, 820 165 153 163 108
SmyFe,N, 749 160 149 170 120
Nd, Fe,,B 578 153 142 — 90

Bl 1 (a) ThyZn,,-BI%541# Re;Fe; Ny, (b) ThMn,,-%IZ5 41 Re
(Fe, M),,N (M= Cr, Ti, V, Mn, Mo--+)
Fig. 1  Crystal structure of Th,Zn,;-type Re,Fe;; N5 (a) and crystal
structure of ThMn,,-type Re(Fe, M) ,N (M = Cr, Ti, V,
Mn, Mo-++) (b)
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Table 2 Curie temperature T, saturation magnetization M, easy

magnetizing direction( EMD) and magnetocrystalline ani-
sotropy field H, of Re(Fe, Mo),, and Re(Fe, Mo),N,

M/emu + g~ H,/T
Compound T./K EMD
1.5K 300K RT
YFe,, Mo, 360 89 55 1.5 axis
YFe,,Mo, N, 460 105 89 - -
YFe, s Mo, s 430 120 99. 4 2.0 axis
YFe s Mo, 5N, 612 142 125.5 1.0 -
NdFe,, s Mo, s 481 125 100. 3 0.5 -
NdFey sMo, sN, 650 140 122.4 11.0 axis
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ST RS ) B v A SRR,k RO 25 A R
REACE BT T i — P52, i R BE S & 4
A4 A1 HDDR T 25 il b B 5, S B Rz 41 Ak 1 )
B, A — g 1 R B b AR T Rk b A o A,
i RL A AL S5 & Nd & SR B 23 AT S A0 5 i R
WA DS, [ R/ ORL, Bl SR difk, H
PP il SR T B30 K 2 R B, T K 2 ) A
AH R AT LATE BT G W6 B 32 3y T 22 5l 00 S A R T L
PRI RS, AR B S AR RS . SR
TN 5T LA B s S A R e 1) U9 5 2 3 R T A i 1
EERFEE,

2.3 HEERREMMEHEENTR

T AR RERY — WK — AL 7 A TR
BE— 2 AR, ARSI RS BT A 2K 45 ]
PEREA P RE RIS A I R B AR o P e TR 3 A
AR TAE
2.3.1 AR RIEE G M0 Aok RURs 45 R AR

W A R A o] SRR B SRR &
DA AT HEAE 45 1] S5 1) SR MR A, 3k 02 45 1) S Mk
BRARREAS MR Z AL, LI 10, 33X 86 A i 1A 45 T2
fRj R H )2k Redy, FLREREFNIAE] 5.9 MGOe, MG IR
TSRO A BRI R I8 A 21 1 B Bk A ST 32 55 B
F R SEREAAR , DRI ER 5 ) S Pt Bk SR A 1 5 1) S A



826 Hh [ b ekt o5 34 &
TRtor BA 3
[a]0-80
0.6

B=0.529 T 2] B=0.756 T 0.72
r 0.64
H,=5.03 kOe 048 H,78.45 kOe o

BH, 5.9 MGOe BH,=12.12 MGOe :

{036 _
1{0.24

H10.12

1 1 1 1 L 1 L
500 400 300 200 100

H/KA + m?

K10 %10 5 Nd-Fe-N HIEREIRNIRBEMZ (a) ,
SEREIRIIIE A (b)
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