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Effect of grain refinement on corrosion electrochemical behavior of
nanocrystalline bulk Cu-20Co-20Ni alloy in H,SO, solution
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Abstract : The electrochemical testing technology is utilized to test the self-corrosion potential, AC impedance and
polarization curve of nanocrystalline bulk Cu-20Co-20Ni alloy material in H,SO, solution.Conventional size of Cu-20Co-
20Ni alloy that is prepared via the powder metallurgy method (PM) is compared with nanocrystalline Cu-20Co-20Ni
alloy prepared via the mechanical alloying method ( MA).The corrosion electrochemical behavior of nanocrystalline bulk
Cu-20Co-20Ni alloy material in H,S0, solution is explored,and the impact of grain refinement on the corrosion behavior
is investigated.It is shown that with the increasing H,SO, solution concentration, the corrosion rate of both conventional
size and nanocrystalline Cu-20Co-20Ni alloy becomes faster;under the same acidity, the corrosion rate of nanocrystalline
alloys increases. The electrochemical impedance spectroscopy shows that the corrosion process of the two alloys is
controlled by the electrochemical reaction.As the concentration of H,SO, solution increases, the charge transfer resistance
becomes smaller;under the same acidity,the transfer resistance of nanocrystalline Cu-20Co-20Ni alloy is lower than that
of conventional Cu-20Co-20Ni alloy. This also indicates that the corrosion resistance of Cu-20Co-20Ni alloy decreases
after nano-metering.
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0.10 54.44 -16.71 -1031.20 3.8
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