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Extreme-Value Distribution of the Metastable-Pit Depth Estimated
by Potential Noise Method

Hiroyuki Inoue ¥, Riki Moriva™* and Rokuro Nisamura *

The extreme-value distribution of metastable-pit depths on SUS304 stainless-steel electrodes was examined. The
electrode with the surface area of 10mm? was immersed in a 10mass% NaCl solution at 60, 70 or 80°C, and measured
its potential noises for 48hours. The depth of the metastable pits was calculated from the electric quantity of the local
anodic currents that were estimated from the measured potential noises by using the RPS method, assuming the
shape of the metastable pits as true hemispheres. The maximum pit depths for 7 to 8 samples at 70 and 80°C were
fairly approximated to a Gumbel distribution. The minimum surface area required for forming the stable pit was esti-
mated about 10000mm?, under the conditions employed in this study. From the return period equivalent to this sur-
face area, the critical pit depths at 70 and 80°C were estimated 6.4 and 9.4um, respectively.
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Monitoring
Object

Fig. 1 Conceptual representation of a pitting monitoring
system using potential noise measurement and extra-
value analysis.
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Fig. 2 Schematic view of a pretreated wire specimen
for potential noise measurement.
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Fig. 3 Typical potential noises (the upper figures ) and
the corresponding local anode currents (the lower
ones) esti-mated by the RPS method.
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Fig. 4 Probability plot of the distribution of the maximum
metastable pit radius on each specimen, on Gumbel
probability paper as a function of solution temperature.
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Table 1 Result of GEV test for data shown in Fig. 4.
(i : shape parameter, K : statistic value = |«/(0.5633/x 0'5| ;
7 : N. of sample)

60°C 70°C 80°C
K -0.169 0.110 0.085
K 0.552 0.463 0.300
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Fig. 5 The Probability plot shown in Fig. 4 and the
estimated critical pit radius at 70 and 80°C, supposing
the minimum specimen area for initiating the
propagative pits as 100cm?.

Table 2 Occurrence probability in propagative pits during
the 48hours’ immersion tests.

Temperature Area Occurrence
probability

60 °C 100 cm’ 0/1

10 em® 0/1

70°C 50 cm’ 0/2

100 cm’ 2/4

50 em® 0/1

80°C 3
100 ecm” 2/2
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