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New Fe-based amorphous alloys exhibiting the glass
transition and supercooled liquid region before crystalli-
zation were searched for in the composition range of
FessCorNd1o-sZr:Bae (x=0 to 6 at%). Amorphous alloys con-
taining 4 to 6 at%Zr were found to exhibit the glass transi-
tion followed by a supercooled liquid region. The crystalli-
zation of the 4 at%Zr and 6 at% Zr alloys occurred in
three stages. In the crystallized state, the alloys exhibited
hard magnetic properties, namely, /. of 1.15 to 1.18 T, J;
of 0.75 to 0.76 T, and Nd,Fe B phases for the 4 at%Zr
alloy subjected to optimum annealing were about 50 nm
and 30 nm, respectively, and the exchange magnetic cou-
pling interaction between the a-Fe and Nd;Fe. B phases is
thought to make possible the appearance of the hard mag-
netic properties.

Key words: Fe—Co-Nd-Zr-B alloy, glass transition, super-
cooled liquid region, amorphous-forming ability, hard mag-
netic property, exchange magnetic coupling interaction
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Fig. 1 X-ray diffraction patterns of Feg;CosNd g Zr1,-
Bz (x=0 to 6) amorphous alloys.
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Fig. 2 DSC curbes of the FeesCo;Ndyg_Zr:Bso (x=0 to
6) amorphous alloys.
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Fig. 3 X-ray diffraction patterns of the FegCo/Nde
Zr,B, amorphous alloys annealed for 300s at 883,
908, 953, and 1093 K.
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Fig.4 Variation of J, J, Hy and (BH)ma with
annealing temperature for FegCosNdjg—Zr:Bz (x=0
to 6) amorphous alloys.
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Fig.5 J-H loops of the FesCo;NdsZr,Bye amorphous

alloys in the as-quenched and annealed for 300 s at
953 and 1093 K.
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A a-Fe 9285 665 033 026

B Nd,Fe. B 0N 14.87 1404 038

c Fe,Z2r 6396 1063 110 2431

D Fe,Z2r 5480 10.66 231 32.23

Fig. 6 HRTEM image and nanobeam electron
diffraction patterns taken from small areas with a
diameter of 1 nm in grains A, B, C, and D for an
FessCo;NdsZryB;s, amorphous alloy annealed for 300 s
at 1093 K.
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