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The object of this work is to establish an electrochemical noise(EN) measurement technique combined with
a direct current potential drop(DCPD) method for monitoring of localized corrosion cracking of nickel-based
alloy, and to analyze its mechanism. The electrochemical current and potential noises were measured under
various conditions of applied stress to a compact tension specimen in a simulated primary water chemistry
of a pressurized water reactor. The amplitude and frequency of the EN signals were evaluated in both
time and frequency domains based on a shot noise theory, and then quantitatively analyzed using statistical
Weibull distribution function. From the spectral analysis, the effect of the current application in DCPD
was found to be effectively excluded from the EN signals generated from the localized corrosion cracking.
With the aid of a microstructural analysis, the relationship between EN signals and the localized corrosion
cracking mechanism was investigated by comparing the shape parameter of Weibull distribution of a mean

time-to-failure.

Keywords : corrosion fatigue, direct current potential drop method, electrochemical noise measurement,
Nickel-base alloy, primary water stress corrosion cracking, Weibull distribution function
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Fig. 1. Crack length measured from the CT specimen under cyclic loading condition at various temperatures by DCPD method.
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Fig. 2. Time record of EPN and ECN measured at various loading conditions by EN-DCPD method.
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Fig. 3. PSD plots of (a) ECN and (b) EPN measured at various loading conditions by EN-DCPD method.
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Fig. 4. Plots of In(In(1/(1-F(t,)))) vs. In(t,) obtained at various loading conditions.
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