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Fig.1 XRD patterns of the ribbons of the FessNds7Al alloy

with different cooling rates

20 m/s &7 ARl XRD B A 5 2 /NI AT i g, B
20 m/s 2% BE i HLIE AT BE S A B 2 K AR . vt
B AE A IO S5 1, KA HRTEM #E47 4l
MEEFIIEE, WK 2 FE 3 Fos.

MWE 2 ATLVE W, WAEMTESRY—, BAWHER
R, FENAERAHS K, 45105 XRD EiE (K 1)
WoRMIER—E WK 3 mI 1, PR S IR SRR
LIS EDIK AL, 40 mis Z&H R S 190K B 7R
BT 5nm, T 20 m/s 5% R 5 K B E B AR N
5~10 nm, HAKBIFEHEHE 2 o X 5 [ 7% 2 (LG B
MRS, XmEEETHAER . RIS GLE Nd (Pr)
-Fe-Al JEf & &b th A iE, R. W. McCallum £ A 1Y
7 NdgoFesp Al (-2<x<6.5) &AM T P E
%N 1.2 nm E4ARIHEIE (NdgFes. Al s A. Bracchi
%}\[23]@ NdgoFespAlyg RV F R ER N
15 nm FIHF#E: N. Lupu 2 NP8 5 5245 Rk kit 5
NdgoxFexAlyy (x=20~60) i #f it P38 SJfEE B AR N
2~3 nm [ A1#%; M. X. Pan 25 APPIZE NdgoFeCoi0AlL,
K4 e P h WS 20 B E AR N 5 nm i B1#% .

K 4 /& FessNds Aly & 4 JE A Z o 40 A 20 m/s
T FE S IR DSC 2k o A RT LU P R b A i A T
A R B RS AR AN A AR X . 40 mis 25 BE A I
LA WA X 58 B2 72 K, 7E 823 K FRHT H B,

Bl 2 FessNdarAlio 7 < FRAIF 0 40 A1 20 m/s 25 A dh 1Y)
HRTEM
Fig.2 HRTEM images of the ribbons of the FessNds7Al alloy
with cooling rates of 40 m/s (a) and 20 m/s (b)



= 2880 -

Wiy @A RS TR

i 45 %

K3 FesaNdarAlwo £ Ll i B 40 I 20 m/s 2% i ¥ b
) HRTEM H& J
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Fig.7 Experimental results for the FessNds7Al;o amorphous alloy
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Fig.8 Experimental results for the FessNds7Al;o amorphous alloy
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magnetic polarization (J), as a function of time (t) (note
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Mechanism of the Magnetic Behavior in Fe-Nd-Al Amorphous Alloy Ribbons

He Jianming, Bai Qin, Zhao Qing, Xu Hui, Xia Shuang
(Laboratory for Microstructures, Shanghai University, Shanghai 200444, China)

Abstract: Ribbons of the FessNdszAlyo alloy with different cooling rates, 40 and 20 m/s, were prepared by a melt spinning method. The
magnetic behavior, magnetic viscosity behavior and microstructure of the ribbons were investigated. The remanent magnetization M, of the
ribbons with the cooling rate of 40 and 20 m/s is 33.50 and 36.05 (A-m?/kg), and the coercivity iH. is 62.00 and 121.50 kA/m, respectively.
The fluctuation field Hy, activation volume V, and activation diameter D, of the ribbons with the cooling rate of 40 m/s are 2.47 mT,
3.90x10*%cm?® and 19.53 nm, respectively. The Hs, V,, and D, of the ribbons with the cooling rate of 20 m/s are 2.73 mT, 3.53<10*® cm®
and 18.89 nm, respectively. The size of nanoclusters in the ribbons with the cooling rate of 40 m/s is less than 5 nm. However, the size of
nanoclusters in the ribbons with the cooling rate of 20 m/s is 5~10 nm and there are more nanoclusters in the ribbons. The hard magnetic
property of the ribbons melt-spun at 40 and 20 m/s would be due to the exchange coupling interactions and pinning effect. The main
influencing factors of the coercivity of Fe-Nd-Al amorphous alloy ribbons are the size and amount of nanoclusters and the interactive units
composed of many nanoclusters.

Key words: magnetic viscosity behavior; exchange coupling interactions; pinning effect
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