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Crystallization of Cog;Fe Cr-SigB4 Amorphous Alloy

S.A. Hasheminezhad*, Z. Jamili-Shirvan, M. Haddad-Sabzevar

* Materials and metallurgical Engineering Department, Engineering Faculty, Ferdowsi University of Mashhad,
Box 91775-1111, Mashhad, Iran.
akram.hasheminejad @ gmail.com

Abstract

Crystallization behavior of Cog;Fe,Cr;SigB 4 amorphous ribbons where prepared by planar flow melt spinning
(PFMS), has been investigated by X-ray diffraction (XRD) and differential scanning calorimetry (DSC) at
different heating rates. It is found that Cos;FesCr;SigB 4 amorphous alloy exhibit two-stage crystallization on
continues heating. In order to identify the products of crystallization in Cog;Fe,Cr;SigB 4 amorphous alloy the
samples were isothermally annealed at the temperature range between 25-723°C. In the first stage of
crystallization, formation of Co(HCP) and Co;B phases and at the second stage of crystallization, formation of
Co(FCC) and B(FeSi); were observed. Further heating upper than 600°C (second step of crystallization) give
results the formation of ordered FCC-Co solid solution. The apparent activation energy (E,) for the first stage of
crystallization and frequency factor (A) using Kissinger equation were determined as 443.44 kJmol™ and 1.084x
105", Crystallization exponent (n) was determined as 1.1 by JMAK method. The magnetic properties of
annealed samples were measured using a Vibrating Sample Magnetometer (VSM).

Keywords: Amorphous alloy, Crystallization, Kinetics, soft magnetic properties.



