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Crystallization and electrochemical corrosion behaviors of
amorphous Fe-based alloys in NaCl solution
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(Shanghai Key Lab of Metal Functional Materials, School of Materials Science and Engineering,
Tongji University, Shanghai 200092, China)

Abstract: Amorphous ribbons of Fe;Si;3Bg and Fe;;5Si135BoNbsCu; were prepared by the single-roller melt-spinning
process, and the ribbons of amorphous and nano-crystalline two-phase Fes;5Sij;sBoNbsCu,; alloys were obtained by
annealing. The amorphous ribbons and their crystallization processes were identified by differential scanning calorimeter
and X-ray diffraction. A comparative study of the electrochemical corrosion behaviors of amorphous Fes5Sij3Bg and
two-phase Fe;5Sij; sBgNbsCu, alloys was performed by the linear polarization method and electrochemical impedance
spectroscopy (EIS) in 1 mol/L NaCl solution. The morphologies of the samples after potentiodynamic polarization were
observed by SEM. The influence of heat treatment at different temperatures on the alloy structure and corrosion
resistance in 1mol/L NaCl solutions was investigated. The results show that the crystallization process of the amorphous
ribbons can be divided into two steps, and the two-phase alloy has a higher corrosion resistance than the amorphous alloy.
The corrosion resistances of the amorphous and two-phase alloys increase as the thermal treatment temperature rises.
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Table 2  Fitted results for EIS of amorphous Fe,3Si 3By alloys

at open circuit potential
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