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ABSTRACT The X-ray diffraction was used to monitor the structure change of a mixture of a-
Fe and FesN powders during ball milling. The change of saturation magnetization of the mixture
powder was also measured. The results showed that Fe;N decomposed quickly with increasing
milling time and disappeared after milling for 2 h, and some N atoms soluted in a-Fe. After
milling for 24 h, a stable supersaturation solid solution was obtained. N content was about 0.290%
— 0.346%. With increasing milling time, the grain size decreased. After milling for 24 h, grain
size reached a constant which is about 8 nm. The sites of N atoms nearby Fe atom changed during
milling, so the saturation magnetization of the mixture powder initially decreased, but began to
increase when milling time exceeded 5 h, and reached a constant when milling time exceeded 24 h.
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WAEHK, Fe-N ZALEWEIE AN ZXE, BALSHERFHRSIREZ —.
Fe,N i FRAERESAIEMEARE, FHRARFOFERENE BIEN—MREMENSEE
TR YRR Z TR ). Kim 1 Takahashil® @53 Fe 7E N S # K& B3 T FesNo
W, KAEEZRTEARSHIRMEIRE, B=28—30T, EGTH Fe. X3ET &
EAE R LEE R4, Nakajimall IR EFEAME. MEFES W fHEELEE.
Zm B R RSMEA K. Huang HA O FHBEBEKE. Koyano” FIHNM A &3 H
HATTHFFE. HEI T FeeNo 2—FHEAM K, WIGEEBREXME, BrTEBLISN #AREMR RS
FeigNy, Mo RE M & tHKERAT FersNo MARFF#E—H R, VIMGESMEEAFRER R, BiE
H{E. HEEWHET KRBT E, B —FESBBr s a8, AT a-Fe M1 FesN f#y
BAEBRELTIRES SR, R T HAVRS S Bh Sty S, b Fe-N &4k
B VIR 75 e a1 A

1 £ B ik

B2 a-Fe ¥ (/INF 75 pm) F1 FesN ¥y (/MF 75 pm) IZRELE 1.5 © 18R TFHYH
FesN) iR 5115, BX7E WL-1 BliTEBREVL LBREE, HPBRBBELN 10 @ 1, BREVIARE
Ny S PR9P, BREENLFE R 240 r/min. BREEASE BT ]G B RE 5L 7E Fatraday % K7 Ll iR
MBEIRIE. BHEMM7E D/MAX-RB B X HLATHY E#ETMHSIL it SSEBL R S
HWH, MBS T o-Fe # (110), (200), (211) =AMTTIE#ITREH. RE, XS RER, &
FEE R TERBESE Fe ¥y, 105 H fR ARk 5R B M1k,

2 EREURMITE

HE 1A RAEH, BEEREER AN, FesN fiTatiA 8 R, FesN fHIXT & B, &£
FREE 2 h )5, FesN MIfiTitieiEA K, HE o-Fe B gtig. AkZEERAE, BAE BREENT(E] a9,
a-Fe WATHIIEZE KA E T mBa), SBEEREEM, XHH FesN i N JRFa @k
WA a PIEA Fe-N ]BRE A, B X SHErshEi+ 8 B S BE B emE 2 BrR. o)
PIE Y, MERREEREIAIIEIT, o-Fe By REH HOBETIE M, 7EBKEE 24 h DIfE, SAREEHEEARRE
AR, Wriedtll 5 T o-Fe(N) EE A SN AT BEATMALHXERR: 4 a-Fe F
BAAN 1%N (ER4%, FE) B, SEER M (3.17£0.28)x 107> nm. ) B L EEE 7] LRI
ARG ESHERE 24 b IS, ERRTHNE, BEBA o-Fe 918 N BB L4 0.289% —
0.326%, ELEEAE T H IR T a-Fe & N B 4x 1075 O X i@ ylme SR TR Y
REM o-Fe(N) RtHMBEHIA.  FeisN2 At N JFFFrdi B9 %0CH 3.03%, S5HM & &L EH R
N o-Fe SHEMEHESTH N SEHEZH—MRER, FHTLLAHR VRS &7
FE UK B Fei16No # K IR M. .

ARABEIEREE S, NTSTEEZE R (B 1), B ENIT I e 47 5 e 58 608 1,
[ B 2 R T i A R O A B b AL S R AL A A 1O, 8 T SRR T A ER S
AR L, mE 3 BR. HEERRERE A MSR RS ES TR, KT 300 5T EME, 4
4 8 nm.
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Fig.2 Change of lattice parameter for a-Fe dur-

ing ball milling
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o-Fe 5 FesN R BRE )G, HARMB L RERE TR, RES D

JEIRBIRARTE; 2KCERREE, EOMMBLIRAE XA FTE T BRAE 24 h S, RMBLEE EAET
(. Koyano % Il ¥EBREE o-Fe 5 Fe,N IR A #IA T BPWGR M 2AMALAR. HE 1 —
3A[H, o-Fe 5 Fe;N fiR-GMEREE 24 h J7, HEH MK Fe(N) S WAEEE, A
TREALTRE N 171 A-m?/kg, IFIHH o-Fe 5 FesN {B& MMM BALIREHE 195 Am?/kg
RBZ. fENXTHHEM, ERFERM T/ BIEREE Fe by, FCHRAIRE (L35 2 BRI e ] ) 22 4k iy
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£ 5 FR. ATAES,. RELGAE, 4 Fe Mid M LR BB K, SatHERR MRS
B T AR AR AL S R SRR s R IR AL SR TR RTRE. R TRAMREBLRTHRARE
ERE N PKE, 7E FeaN HRMEIRENE R o-Fe(N) S RFIB A, B A& R4 iR
BER B R, HRANGEEI N AT 5 — 15 h REPIRRARERE EAMB S, WAE 1A
W, SEFRLEMEHR, FIRE, 7E o-Fe(N) IRMERAEY, T N fE&EN PR
A, W Fe T2 N {95317 A8 5] SO0 FE b R IRAT G AL SR BE AT B0 M, 7] 4 R IR RE (L3R
BEAE 5 — 15 h BREHAN XTSI R rT LA A N K1 o-Fe P MAEILGER.
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(1) a-Fe 5 FesN iR S5 H REKEZ 27, FesN g, 28 HH N -85 BE T a-Fe
fH.OEREE 24 h Jg, TERRERLIIRA Fe(N) BiE, & N &4 0.290% — 0.346%, A 571K
Fe Ny #H.

(2) o-Fe 5 Fe;N iR & ¥ RKERIEI BEep, I BRAEET (]38 0, o-Fe (9 dihr RO 2 i i,
24 h 5B TEME, 9% 8 nm, WEHAMBELIREE R 171 A-m®/kg. N JEFTE a-Fe PRILLEH) T
AR AR SR AR A B AL 58 R AR AL



90 & & ¥ W 34

W W N e

10

g £ X M

Suzuki S, Sakumoto H, Minegismi J, Omote V. IEEE Trans Magn, 1981; 17: 3017
Kim T K, Takahashi M. Appl Phys Lett, 1972; 20: 492
Nakajima K, Okamoto S. Appl Phys Lett, 1990; 56(1): 92
REFE, #h 5. Hamik. shES, il EXH SEYMREER. 1992; 6(1): 75
(Wei Yunian, Sun Ke, Feng Yuanbing, Yao Yushu, Liu Shichao, Wang Wenkui. Chin J High Press
Phys, 1992; 6(1): 75)
2 H, XKL, HAYEELE, 1992; 47(9): 728
(Sugita Yasu, Teruoka Kariya. J Jpn Inst Phys, 1992; 47(9): 728)
Huang M Q, Wallace W E, Simizu S, Pedziwiatr A T, Obermyer R T, Sankar S G. J Appl Phys, 1994;
75: 6574
Koyano T, Takizawa T. Jpn J Appl Phys, 1993; 32: L1524
Wriedt H A, Zwell L. Trans Metall AIME, 1962; 224:1242
Collette G, Roederer C, Crussard C. Mem Sci Rev Met, 1961; 58(1): 61
o X HEREEY. dbat PRI SRR, 1981 150
(Fan Xiong. X-ray Metallurgy. Beijing: Mechanical Industry Press, 1981: 150)



