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Fig. 1. Saturation magnetization as a function of Co
concentration for solid-state amorphized Co-Zr.
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Fig. 2. Coercivity against powder size for mechanica-
lly alloyed Co-Zr samples.
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Fig. 3. X-ray diffraction spectra for the mechanically
alloyed Fe-N powders as a function of N content. (a)
pure Fe powders used as starting sample, (b) N=4.5
at%, (c) N=9.7 at.%, (d) N=14.9 at.%, (e) N=16.7
at.% and (f) N=20.8 at.%.
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Fig. 4. Change in the X-ray diffraction patterns of
the as-cast Nd,;Fe,,B, ingot by mechanical grinding.
(a) Before grinding, (b) after 6 h grinding and (c) after
24 h of grinding.
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Fig. 5. Hysteresis curves of a Nd,;Fe B, alloy in the
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Fig. 6. Change in the intrinsic coercivity (iH,) of the
mechanically ground Nd-Fe-B powder with grinding
time. The data for Nd-Fe-B powders prepared by me-
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Fig, 7. Preparation of Nd-Fe-B magnets from me-
chanically alloyed powder.
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Fig. 10. Density vs pressing temperature of hot-pres-
sed Nd,Fe, B, magnets prepared from as-milled or
prereacted (700°C/1 h) powders ball-milled for 64 h.
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Fig. 11. Density curves of comparably prepared resin-
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sotropic (MM3) Nd,Fe, B, magnets.

Nd-Fe-B #}4 9] Azl sleix MAY ] A4S
EAb9] 5_75‘{] of| A 2ol Bt} F7|7} 4 order
g S EEA 7L dojAe A 42t A= o)n
?; 3t Atef el Eide] dojAle A-E Ak vk

Ao 4 91617 u]Algt Fe-B-Ndo] 2423z
1101 Hohd HAR7| 5L Yehdch= dFE 8o}
gre 29 AFANANE Aiel] Z JEF FI AU
B3] F5& 737} sloka Az

=38k Schultz 52 ThMn,, 7% %57t 33}
Ao delE 1 Fegke|wdi IEFRE)S
=345 RE(Fe, V)i, REFe, Ti)y, 2 RE(Fe, Mo)y,
Sol diste] MAY-S 243k A7 gt o]
o2 MAYel 93] M=% Sm-Fe-MoA| 2} Sm-
Fe-TiA 379 BAHL 5k0ed Wty 2w

an wfo

7.5 T T T T T
= k6 | | i
: ]
- 25 L ]
[~
o
'ﬁ 0 t t t i t t
= a5 SmysFeygVis
(= = —
e smyzFezaVys
Z 50 - i
-7.5 1 1 I 1 |
=40 ) -20 [} 20 kQa 40

Magnellc field H

Fig. 12. Room-temperature hysteresis loops of resin-
bonded SmFe,V,; and Sm,,Fe,,V . samples mecha-
nically alloyed and annealed for 30 min at 700°C.

st lek® oA AlANH,)e] Nd.Fe, BRrl= &
SmgFegMoy,(H, 2 90 kOe)e]r} Nd,Fe,Bell gleiAd
240 PUoLFYL A4 DE P29 wAH
o] 1k0eq] 7% AehE MAYe] o) Az 9
gao wAHel okt 2 FaA & 47 ek

$439] BoFFAAE Mool} Tig: £4941717]
fste] 2Lo] ot T2 F7IhE 714l Sme-
o] XA FaEle] &AL,

o] FAlE Fate] REwebEdel SlejA FAA]
B glovt 9] AHERH & F Sle vk} o]
MAHd| 28la o]=]q FAE F59 5 ==}
A7pEeh MAe| 93 Azd d=Ede 43¢
Lx g Azl A AR E FoEM F& g
BelA Hr} o]7& MAAE SmyFeyTins
850~900T 4 dA=)shd ARG e 1:124)
(ThMn,, F2)0] AA=E Z fagc)h 23 127
o vield ZAA¥ MA F dAeiste A2 29
A7) SmysFenVish SmypFepsVise o] Alel A4
REAME= APFs) F& B2AE 11.7k0e ¥ 106
kOeE 7tz Balt) o]ejgl ghFol 4 1: 124 o] 9of
FeSmige] WASE 4023 o 22 YA
A7H A Fdsie Aes FYED, olHw
ARZRE] Schultz 52 MAHe] 3] =A==
ThMn,;, 7% Ao H3te] A4 448 Nd-
Fe-B3} wlaste] wajHo] 7Zhg wdo)x, ¥z}
o= 25~30% woerv R oulAART) Az
ol 4439 A3 g Aoz AR U
53] Zv)gde e SmyFenTipe] 7189 974



Aol gleiA] & =2 50.3k0es] AHY BAHL
Bl Aelr}. o] o] oA 7))
ola Brjolck MAH &s] AFA L7A% 20:70:
104 7x9] g5 E&AE7) vlad AR A
3 ¥x1Ee Helm=m MAd 23t Z3A e
B E 53 FE5F 7}H7) vk P,

SES FENHFE Fol REFe, 2 $48 A
A 4 gl Aoz FEiA glont AdAEEAE
o)4® 4 gtk Zleo] Uwta Asisich &S Sof
SmCose F& AHAE} Sm.Cope AF3h-go] 5
o] Cxivell Q17 W&o RpAje)] F7) oj3ict H2
Coey E0eo o] RE.Fe,3 #g&ES AFA)7)4 F
Pexst A%5Anta e o AMIERE Fe-
Teo] A3 apgo] Atk 7S #Al8] & % qlok
A% o] FAFEANAE AR AFel A 270§ Fey
N,¥% AxzbAge] Z7bste] Fezle] Abmabe-g
A7 sgivkn Azl @R o)2lg o Fohs
NZ REFe,,¢) A% s} s S¢A= 2
4ol Ze] wu] Wkl A CF whkow WHEsi=
Atlelet, 24 A SmFeys Holw 3714
Mz B AT HAE 2o glrk &7]4
Aspges dat grdel skx 2917 £
MARje] AgHe] Aol & F glxo] o
27 wekste)e) dec

3. B

MAM-& 427 23, Tgo] medlx Z7)st
o] =& Y4} AskE)l7] e Y42 AL e
MzHewA o8 7ps} ¥} mat V&9 §
FAE MAHE o] &3 M2E =39 Aot
2739 AL B84 A7) EAL v 25le] T o
g A2 348 vl x271=)9] 7
32 He AdE = glezz} AdEd o174
2 AFARe dxd AR 9 AEFAAY
Azgel dd MAYS AAe Zzyout oz
2 A4 AR Relldz MAYE de)E &
43 A8 Do) o] Feiz|2ie} gl

g a2z 49

1. Y. Yoshizawa, S. Oguma and K. Yamauchi : J. Appl.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

177

Phys., 64 (1986) 6044

- PRHEE, HEIA, BAE: BAeBREeHEE

L (1988) 628

. H. Kimura and F. Tanaka: Mater. Sci. Eng., 97

(1988) 628

. M. Kimura, H. Kimura and T. Ban: JIMIS-5,

Kyoto (1988)

. W. Schlump and H. Grewe : New Materials by Me-

chanical Alloying Techniques, eds. E. Arzt and L.
Schultz, Deutsche Gesellschaft Matallkunde (1989)
405 ‘

. C. H. Lee, M. Mori, T. Fukunaga and U. Mizutani :

Jpn. J. Appl. Phys., 29 (1990) 540

. C. H. Lee, T. Fukunaga and U. Mizutani : Mater.

Sci. Eng, A134 (1991) 1334

. C. H. Lee, T. Fukunaga, Y. Yamada, H. Okamoto

and U, Mizutani: J, Phase Equilibria, 14 (1993)
167

. C. H. Lee, T. Koyano and U. Mizutani : J. Korean

Inst. of Electrical and Electronic Material Engi-
neers, 7 (1994) 397

C. H. Lee and J. W. Hong: J. Korean Inst. of
Electrical and Electronic Material Engineers, 7

(1994) 397

T. K. Kim and M. Takahashi: Appl. Phys. Lett,
20 (1972) 492

T, Nakamura, A. Inoue, K. Matsuki and T. Masu-
moto : J. Mater. Sci. Lett., 8 (1990) 377

L. Schultz, J. Wecker and Hellstern: J. Appl
Phys., 61 (1987) 3583

L. Schultz, K. Schnitzke and J. Wecher : J. Appl.
Phys., 64 (1988) 5302

L. Schultz and J. Wecker : Mater. Sci. Eng,, 99
(1988) 127

W. Heisz and L. Schultz: Appl. Phys. Lett., 53

" (1988) 342

L. Schultz, K. Schnitzke and J. Wecher : J. Magn.
Magn. Mater,, 80 (1989) 115

L. Schultz and J. Wecker : J. Appl. Phys., 64 (1988)
5711

L. Schultz, K. Schnitzke and J. Wecher : J. Magn.
Magn. Mater., 83 (1990) 254

J. M. D. Coey and H. Sun : J. Magn. Magn. Mater,,
87 (1990) L251



