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ABSTRACT

Electrochemical Corrosion Properties of Amorphous
M-Nb-B (M=Co, Fe) Alloys Prepared by Melt-Spinning
Method

Eun-Sun Kim
Advisor : Prof. Hyun-Goo Kim, Ph. D.
Department of Physics Education,

Graduate School of Chosun University

This study was undertaken to examine the electrochemical corrosion properties of
M-Nb-B (M = Co, Fe) amorphous alloys prepared by melt-spinning method under
various conditions.

The potentiodynamic polarization responses at various levels of pH (pH 12, pH 7,
pH 2) showed that the uniform corrosion resistance of FegNbioBio alloy is better
than that of FegpNbsBip alloy at all levels of pH. Likewise the corrosion resistance
of CogNbioB1o alloy was better than that of CogNbgBig in the same corrosion
environment. The corrosion rate of an alloy was usually reduced by increasing
solution pH.

FegoNbgBio alloy was passivated neither in 0.01 M nor 0.1 M NaCl solution.
Pitting occurred on FegoNbigBig and the pitting potential was lower at higher NaCl
concentration. The pitting resistance of CogNbioBip alloy was better than that of

Cos2:NbgB1o, evidenced by the higher pitting potential.
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Fig. 7. Electrochemical equipment used for polarization tests.
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Fig. 11. Polarization curves of niobium measured in pH 12, pH 7 and pH 2 buffer

solutions.
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Fig. 12. Polarization curves of Fe-Nb-B amorphous alloys measured in the buffer

solution of (a) pH 12, (b) pH 7 and (c) pH 2.
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Fig. 12. Polarization curves of Fe-Nb-B amorphous alloys measured in the buffer

solution of (a) pH 12, (b) pH 7 and (c) pH 2.
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Fig. 13. (a) Corrosion potential (Ecor) and (b) corrosion rate (icorr)

of Fe-Nb-B amorphous alloys as functions of solution pH.
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Fig. 14. Polarization curves of Co-Nb-B amorphous alloys measured in the buffer

solutions (a) pH 12, (b) pH 7 and (c) pH 2.
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Fig. 14. Polarization curves of Co-Nb-B amorphous alloys measured in the buffer
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Fig. 16. Polarization curves of Fe-Nb-B amorphous alloys in (a) 0.01 M and (b)
0.1 M NaCl solutions.
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Fig. 17. (a) Corrosion potential (E.or) and (b) pitting potential (E,i)

of Fe-Nb-B amorphous alloys as functions of NaCl concentration.
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Fig. 18. Polarization curves of Co-Nb-B amorphous alloys in (a) 0.01 M and
(b) 0.1 M NaCl solutions.
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Fig. 19. (a) Corrosion potential (E.o) and (b) pitting potential (E,i)

of Co-Nb-B amorphous alloys as functions of NaCl concentrations.
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