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A Study on the Crystallization Behavior of AlssCesNijo Amorphous Ribbon
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ABSTRACT

Since amorphous alloys have been known to have better mechanical and chemical properties than
crystalline alloys of the same composition, a great number of studies on the formation of Al-based amorphous
alloys have been carried out actively. However, little has been obtained about the effect. of Rare-Earth metal
and Transition metal addition on amorphous phase formed by melt spinning method.

This study included fabrication of amorphous alloy AlssCesNijo by melt spinning methods and DTA, XRD,
TEM analysis to determine crystalization behavoir. Annealing treatments were carried out in Ar atmosphere
under isothermal and nonisothermal conditions. The diffraction pattern of non-heated ribbons showed broad
form characteristic of glass metallic alloy. The crystallization of amorphous AlssCesNijo takes place eutedtoidly
by homogeneous formation of Al and MS-1, followed by precipitation of the Al;;Ce; and later MS-1 — AlNi

transformation.
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Table 1. Chemical compositions of the master

alloy and the as—quenched ribbon.
{wt)

Composition Al Ce Ni Fe

Nominal 64.2 | 1958 [ 1622 —

Master alloy bal. | 17.87 | 15.85 | 0.38

Ribbon bal. | 17.86 | 1575 | 0.17

Thermo- jllwn Ge(7hig/cat’)

000000

Argon atmosphere box

Fig.1 The experimental apparatus used to make
the amorphous ribbons.
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Photo 1. Bright field image and diffraction
patterns of Als;Ce;Nij, amorphous ribbon
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Fig. 2 DTA tracing at various heating rates for
Alg;CesNiio
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Fig. 8 X-Ray diffraction patterns of AlssCesNi annealed at 200¢C
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Fig. 4 X-Ray diffraction patterns of AlesCesNiio annealed at 237T
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Fig. 5 X-Ray diffraction patterns of AlssCesNijo annealed and quenched at various temperatures.
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Photo 2. Bright field image and diffraction patterns showing the crystalline behavior of

AlssCe:Niy at 270T and 400C
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