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Table I Chemical composition of the materials (mass%o)

C Si Mn P S Cr Ni Mo Cu Ti Nb Al
SUS304 0.066 | 0.58 0.82 0.029 | 0.002 18.29 | 8.75 0.14 0.14 tr. tr. tr.
SUS303 0.07 0.70 1.86 0.033 | 0.16 17.49 8.53 0.37 tr. tr. tr. tr.
SUS316 0.054 | 0.67 1.38 0.030 | 0.005 17.21 11.16 2.21 0.33 tr. tr. tr.
SUS444 0.007 | 0.31 0.18 0.026 | 0.002 18.4 0.13 1.96 0. 05 r. 0.40 0.18
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Fig. 3 Potential noises of the mechaniccally polished SUS304
specimens in 0.6 M NaCl (333K) solution.
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Fig. 4 Potential noises of the electropolished SUS304 specimens
in 0.6 M NaCl (333K) solution.
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Fig. 5 Potential noises of the electropolished SUS303 specimens
in 0.6 M NaCl (333K) solution.
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Fig. 6 Potential noises of the electropolished SUS316 specimens
in 0.6 M NaCl (333K) solution.
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Fig. 7 Potential noises of the electropolished SUS444 specimens
in 0.6 M NaCl (333K) solution.
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Fig. 8 Number of potential noise generated in 30hours after the
specimen being yielded.
Bars filled with a hatch pattern and filled-in bars shows the
number of the noise of which the amplitude was lager than 1 mV
and 50 mV, respectively.
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Summary

A new technique that would accelerate the time for the test to evaluate the localized corrosion susceptibility of
stainless steels was developed. The potential noise method is capable of detecting the initiation of the pits and
cracks at the earliest period of their growth where their dimensions are less than several ten microns. Therefore,
there is a possibility to greatly accelerate the test time, comparing to the conventional techniques that evaluate the
susceptibility by comparing the period until the macroscopic pits and cracks being initiated. In this study, it was
confirmed that the generation frequency of potential noise is remarkably affected with differences in the way of
surface finish or the sulfur content, which are known as variables greatly affecting the localized corrosion
susceptibility of materials.

SUS304, SUS303, SUS316, and SUS444 stainless steel were used for the testing materials. A 0.6 M NaCl
at 333K was used for the test solution. A slow straining of 1.7x107/s was added to the specimens. The potential
noise was obtained by continuously measuring the corrosion potential of the specimens at 0.5 s intervals, with a

digital voltmeter of which accuracy was 10 pV.

Fig. 1 is an example that shows the potential noise electrolytic polishing

being capable of distingishing the suceptibility of the
material, sensitively. Because the scale of the time
axis is being compressed, they look spike-like signals to

less-noble direction, however, all of them superimposed

<«—>» 100mV

on the steady corrosion potential are typical RD-type -§ i mechar}lcal |
. . = polishing
noises, which are known to be generated by the 9
o
initiations of localized corrosion. The noise [ ‘ ‘ ‘
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generation-frequency of the electropolised specimen, Time / hours

which is known to show a superior resistance against
Fig. 1 Potential noises of the electrolytic polished

and the mechanically polished specimens in 0.6 M
that of the mechanicaly polised specimen. NaCl (333K) solution.

localized corrosion in chloried solutions, is lower than
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