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Preparation and crystallization Kinetics of Y 4;S¢15Al,4C0x9
bulk amorphous alloy

HE Shi-wen, LIU Yong, LI Zhan-tao, WU Hong

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Y4,Sc;5Al,4Co, bulk amorphous alloy with a diameter of 5 mm was fabricated by the method of copper mould

suction casting. The crystallization kinetics of the bulk amorphous alloy was investigated by differential scanning

calorimetry (DSC) in the mode of continuous heating and the isothermal annealing. The activation crystallization energy

is determined by Kissinger method, i.e. E=3.02 eV. And the isothermal kinetics is modeled by the

Johnson—Mehl-Avrami (JMA) equation, the Avrami exponents are calculated to be 3.35—4.3 for different isothermal

temperatures, which implies the crystallization mechanism is a three-dimensional nucleation and growth. Finally, the

nucleation and growth behaviors during the isothermal crystallization can be obtained in terms of local Avrami exponent

and local activation energy.

Key words: Y-based bulk amorphous alloy; crystallization kinetics; Avrami exponent; crystallization activation energy
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Fig.1 XRD pattern of Y4;Sc;5Al,4Co0, bulk amorphous alloy

with a diameter of 5 mm
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Fig.2 High-resolution TEM image and selected area electron

diffraction (inset) of Y4;Sc;5Al,4Coyo bulk amorphous alloy
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Fig.3 DSC curve of Y4;Sc;5Alp4Coy bulk amorphous alloy at
a heating rate of 20 K/min
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Fig.4 DSC curves of Y4;Sc;5A1,4Coy bulk amorphous alloy

at different heating rates
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Fig.6 Isothermal DSC curves of Y4;Sc;5Al»4Coy bulk

amorphous alloy at different temperatures
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