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Monitoring of Chloride Stress Corrosion Cracking utilizing Simultaneous Measurement of Acoustic

Emission and Corrosion Potential Fluctuation
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This paper discusses monitoring method of active path corrosion (anodic dissolution ) type SCC of stainless
steel utilizing both of acoustic emission (AE) and corrosion potential fluctuation (CPF). The SCC in this
paper is limited to chloride SCC of Type-304 steel. TG-SCC in boiling 42% MgCI2 solution (JIS ??? ) does
not emit strong AESs since it is caused by anodic dissolution of active path. However we often monitor weak
AEs from fracture of corrosion products, friction of SCC and hydrogen gas evolution. These AEs are
classified as secondary AEs . Contrary to the TG-SCC, we detect the strong AEs from IG-SCC. These AEs
were classified as primary AEs and produced by falling-off of grains and successfully utilized of progressive
SCC monitoring. The RD-type CPF, caused by non-faradic reaction of transient anodic current, can be

utilized for detection of SCC susceptibility or initiation but not be used for SCC progression.
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Fig.1 Change of cumulative events and energies of
AE detected by 50 and 450kHz sensor.
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Fig.2 Source locations of AE events detected by 50 and

450 kHz sensors.
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Fig4 Waveforms and frequency spectra of" AEs
detected by 50kHz sensor.
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Fig.5 Experimental setup for equai-biaxial SCC test
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Fig.6 Waveforms, frequency spectra and wavelet

contour map of AE detected in equi-biaxial SCC test.
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Fig.7 SEM photos of surface (a),(b) and transverse
(c) SCC in equi-biaxial SCC test.
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Fig.8 Change of potential fluctuation and cumulative
Type-I AE(a) and Type-11 AE(b) count in equi-biaxial

SCC test.
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Fig.9 Surface photos (a)-(c) and transverse photo
(d) of SCC in sensitized SUS304 steel.
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Fig.10 Waveforms (a) and frequency spectra (b) of AEs
detected of sensitized SUS304 steel.
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