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Abstract The magnetic alloys of Cu-Fe (CugFes;, CugFe,, and CugyFe,)) were prepared by a mechanical

alloying method and their structural and magnetic behaviors were examined by X-ray diffraction and Méssbauer
spectra. The magnetization curves did not distinctly show the saturation at 70 kOe for the concentrated alloys of
CugFe,, and Cu,Fe,,. The Mssbauer spectrum of CugyFe,,at room temperature shows one Lorentzian line of the
paramagnetic phase, whereas the Mdssbauer spectrum of Cu,Fe,, consists of sextet Lorentzian line at room tem-
perature and a centered doublet line. The Mossbauer spectra of Cug Fe,, measured in the temperature ranges from

13 to 295 K, implies that CugFe,, consists of two magnetic phases. One superimposed sextet corresponds to the

ferromagnetic iron in Cu and the other one indicates the superparamagnetic iron rich phase.
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Fig. 1 X-ray diffraction powder diffraction patterns for
Cu-Fe alloys.
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Fig. 2 Initial curves within applied field of £+ 80 kOe for
(a) CugFey, (b) CugFe,, and (c) CuyFe,, alloys.
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Fig. 3 Mssbauer spectrum for the CuyFe,, alloy measured
at room temperature.
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Fig. 4 Mossbauer spectra for Cu,Fe , alloy measured at
(a) 295 K and (b) 13 K.

A g Bl T 5 SUEk. Aol Aeel 2

2 Ak gankee] 2uERL A2y P

o) 2AA 1AL RIS B T 5 ek
28 4= Cuyfe,®] H2ulgo] 2dEgelr). 5]

e

Vol. 14, No. 2, 2007



100 odog“% . o]_%;]\:‘l_]_ .

2HPgo] A ERLS 13KFE 295 K7 &4 B
oh. 33 4(ays A2elM 4 CugfFe,, T2 =
20| A Efolc), AmERALY] oo 3 F
A (zeeman pattern)e Cu matrix 2| Feo]-2o]
ot 7 AF et 2= ER Fake] quadrupole
L immiscibled} W==7]2] Fe YA} Erbyel] &
NS gl st slET. ZelMIA7 ] A (magnetic
hyperfine field) F2 ¢F 333 kOeZ. AR Fed
2 AleoM oF 70% AR e ] T 4 9l
o} 2}zl A dte} v|aste] ElAubpe] AHEY
< CuFe Fagide] 2N AZIAES HYS
gl & ek ¥ 4 BKAAM EA
CugFe o] Bl2vbfo] AERo|rt, AMER Ae]
62kale] FHERA 24 E(set)= Cu matrixgbel] =
e Feo} Fer} #)® immiscibledt v Ako
2 E ook 3HEAE A3A 3:2:1:1:2:39)
B &S Belo) ZuMzP|A g2 2F 337 kOe%}
230 kOeelt}. Zn[A|}71A Fhel 337 kOed Heol=
AL Cu matrixell Fel 9% Akeg B 4= gjc}.
FAPE BEALS immiscibledl v Feil o2 #]-20)
A A B4 Beloh
4.8 E

ZM3A e CuyFey, CugFe, @t CuyFe
1A 3R Ax = A Z71e
Feo] E3ofo] 7HAgps zlolA|n] o Fap7| el )
2 AP|EAE Z2 dAmrivh Ao eE Ahask
o}, zbsEA e Baupge] AdER ANIRE
CusoFeso% 2tzpEd o] A dofil= Cu matrixylell
Fot =3 @ FErke] EAshs W, CugFe,®t
CugoFe,7& Cu matrixgtell =4 ¥ Feoll &8t 7t

Journal of Korean Powder Metallurgy Institute

o)

A Ferb 3)% immiscibledt viedAA o2 F-
A" 2R B gl

gaes

1. R. W. Siegel and G. E. Fouger: Nanostruct. Master., 9
(1995) 205.

2. M. F. Hansen and S. Morup: J. Magn. Magn. Mater.,

184 (1998) 262.

R. H. Kodama: J. Magn. Magn. Mater., 200 (1999) 359.

. Q. Liuand Z. Xu: J. Appl. Phys., 79 (1996) 4702.

J. M. D. Coey: Phys. Rev. Lett.,, 27 (1971) 1140.

. M. Chatterjee, M. K. Naskar, P. K. Chakrabarty and D.

Ganguli: Mater. Lett., 7 (2002) 87.

7. 1. T. Kemshead, J. G. Treleaven, F. M. Gibson, J. Ugll-
stad, A. Rembaum and T. Philip: Prog. Exp. Tumor
Res., 29 (1985) 249,

8. A. Ye, Yermakov, M. A. Uimin, A. V. Shanuro, A. V.
Zarubin, Y. V. Chechetkin, A. K. Shtolz, V. V. Kon-
dratyev, G. N. Konygin, Y. P. Yelsukov, S. Enzo, P. P.
Magcri, R. Frattni and N. Cowlam: Mater. Sci. Forum,
225-227 (1996) 147.

9. Y. R. Uhm, W. W. Kim, S. J. Kim, C. S. Kim and C. K.
Rhee: J Appl. Phys., 93 (2003) 7196.

10. A. Ye, Yermakov, M. A. Uimin, A. A. Mysik, A. Yu,
korobeinikov, A. V. Korolyov, N. V. Mushnikov, T. Goto,
V. S. Gavoko and N. N. Schegoleva: Mater. Sci. Forum,
386-388 (2002) 455.

11. Y. R. Uhm, W. W. Kim and C. K. Rhee: Mater. Sci.
Engin. B, 106 (2004) 224.

12. K. E. Gonsalves, S. P. Rangarajan and J. Wang: Hand-
book of Nanostructured Materials and Nanotechnology
(Edited by H. S. Nalwa), Academic Press, Vol. 1, 1-21
(2000).

13. Y. R. Uhm, W. W. Kim and C. K. Rhee, “Proceedings of
International magnetic conference 2003 (Boston, U.S.A.,
March 28-April 3, 2003), edited by magnetic society of
the IEEE.

v AW



