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(57) Abstract: Provided are: a rare earth-iron-nitrogen sys-
tem alloy material which is capable of providing a rare earth
magnet having excellent magnetic characteristics; a method
for producing the rare earth-iron-nitrogen system alloy ma-
terial; a rare earth-iron system alloy material which is suit-
able as a starting material for the rare earth magnet; and a
method for producing the rare earth-iron system alloy ma-
terial. A rare earth-iron system alloy powder is heat-treated
in a hydrogen-containing atmosphere, thereby forming a
multiphase powder (1) wherein phases (3) of a hydrogen
compound of a rare earth element are present in a discrete
manner in a phase (2) of an iron-containing material. A
powder compact (4) that is obtained by compressing the
multiphase powder (1) is heat-treated in a vacuum, while
applying a magnetic field of 3 T or more thereto, so that a
rare earth-iron system alloy material (5) is formed. The rare
earth-iron system alloy material (5) is heat-treated in a ni-
trogen atmosphere, while applying a magnetic field of 3.5 T
or more thereto, so that a rare earth-iron-nitrogen system al-
loy material (6) is formed. The rare earth-iron system alloy
material (5) has a structure wherein crystals of the rare
earth-iron system alloy are oriented in the c-axis direction.
By nitriding the rare earth-iron system alloy material (5)
having the oriented structure, while applying a magnetic
field thereto, the rare earth-iron-nitrogen system alloy ma-
terial (6) is configured of an ideal nitride, and thus a rare

earth magnet (7) having excellent magnetic characteristics can be obtained.
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S £ ==

sl swr, | Fo |y | ) TR A Do e geapp
NO. ({ZISE%%) ({Zl:ﬁ%) (ﬁg%ﬁ%) (0/ ) (E,U, I;l-) (T) 7 1(006)/:[1118,}(
100 26.8 72.6 0.75 92.2 2.4 0.0 0.31
110 26.8 72.6 0.75 92.2 2.4 1.0 0. 33
120 26.8 72.6 0.75 92.2 2.4 2.0 0.34
130 26.8 72.6 0.75 92.2 2.4 2.8 0.43
1-1] 26.8 72.6 0.75 92.2 2.4 3.0 0. 83
1-2| 26.8 72.6 0.75 92.2 2.4 3.2 1. 00
1-3| 26.8 72.6 0.75 92.2 2.4 4.0 1. 00
1-4| 26.8 72.6 0.75 92.2 2.4 5.0 1. 00
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5 ERTMN B,

Bon&GLE-HRGEMIC. BRWN)FHETH. 425C X 385[E THUL
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ER:E

[0087] [3&2]

cppeg | KR | s s e a i TH-SR-E RS
ﬁj% =Sy Zﬁﬁj;*:a fi;fﬁ- Bs Br iHe | (BH)max I imax
(T) (006) (T) (T | (kA/m) | (k]/m®) | ~©@®

100 0.0 0. 31 1. 46 0.92 820 168 0. 30
110 1.0 0. 33 1. 46 0. 93 820 170 0.32
120 2.0 0.34 1.45 0.91 800 164 0.34
130 2.8 0.43 1.43 0.97 860 180 0.44
1-1 3.0 0. 83 1. 40 1. 26 910 254 0. 86
1-2 3.2 1. 00 1. 38 1.31 960 269 1. 00
1-3 4.0 1. 00 1. 36 1. 30 950 266 1. 00
1-4 50 1.00 1. 33 1.28 960 262 1.00

[0088] R2ICAI &SI, BFEDERMMER(Z Z TIXCEBEAMEBTH Y. Iow/Inax
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| BT | =ML HILE B EREeH
o Emgess | PRSI ey B TR | e [@imax| -

| o M | | D | Ga/m)| /) | o0 T

2-1 3.2 1. 00 0.0 1.38|1.31| 960 269 1. 00
2-2 3.2 1. 00 1.0 1.37]1.31] 950 260 1. 00
2-3 3.2 1. 00 2.0 1.40]1.32| 950 265 1. 00
2-4 3.2 1.00 3.0 1.39]1.29] 980 260 1. 00
2-5 3.2 1. 00 3.3 1.42|1.33| 970 274 1.00
2-6 3.2 1.00 3.5 1.45|1. 37| 1030 297 1.00
2-1 3.2 1. 00 3.7 1.46|1.38| 1040 301 1.00
2-8 3.2 1. 00 4.0 1.4711.40| 1030 303 1.00
2-9 3.2 1. 00 5.0 1.46|1.41| 1060 308 1. 00
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WTHY. I/ Inax=0.83% @7 dHEB) Z2E T 265 LB HREEMZEL
$B5IET. BonHIFE-HR-BRREGEME. AROBERERK(Z Z TR
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A7(ETVID)IZDWT, HBRON ERRIC L THSFZRAN, T0RRE
RUITY, £/, AEROBRTEN SR KEHTOWT, HBRA & AK
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EDEDBE  Ten 2 IE L., E—VBEDI : Ioy/Inaxz k7, DR
ERAUITY, 26, JIEmE. BISOMMARAEERRE T2EICHENST 5,

[34]
sobt| PR | s b mpen | 200 FLR Bk SR M
No. R T Imax FIN®ESS | Bs | Br | iHc | (BH)max I /Imax
(T) 002) (T) M | M | ka/m) | (kJ/m*) |~
3001 0.0 0.18 0 1.08]0.76| 610 108 0.18
310 1.0 0.17 0 1.08[0.76| 610 106 0.17
3200 2.0 0.17 0 1.09[0.75| 620 103 0.18
330 2.8 0.38 0 1.06]0.79| 640 112 0.39
3-1 3.0 0. 84 0 1.05]0.86| 660 132 0.86
3-2 3.2 1.00 0 1.05[0.92| 660 142 1. 00
3-3 3.2 1.00 1.0 1.06(0.93] 680 148 1.00
3-4| 3.2 1.00 2.0 1.06(0.94] 670 147 1.00
3-5| 3.2 1.00 3.0 1.08[0.94| 680 149 1.00
36| 3.2 1.00 3.3 1.09]0.94] 680 150 1.00
3-7 3.2 1.00 3.5 1.1110.99] 710 153 1.00
3-8 3.2 1.00 3.7 1.13[1.04| 740 165 1.00
39 3.2 1.00 4.0 1.14[1.05] 750 168 1.00
3-10] 3.2 1.00 5.0 1.13]1.05] 760 170 1.00
3-11] 4.0 1.00 0 1.0210.92| 660 140 1.00
3-12] 5.0 1.00 0 1.01]0.93] 670 145 1.00

RUITT LI, ABANEEREIC, Sm-Fe-TidR &V EFTE-HRES
EHNSRY, BFEDEMEMEB(Z C TlEcHEMMEBTH Y. Lon/Inax=0. 83
AT AE T 2 TR HREEMARLET B & T, Sn-Fe-Ti-N&
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