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Inspection of Plastic Deformation Mechanism
in Austenitic Stainless Steel by potentiostatic etching Detection Method

WAL K KFEpe Lo R fnR]  #IK Shota HOKARI Member
B N N A S e i S S N7 N = A A Kohei YAMAMOTO Member
WAL K2 K25 LRAr5eRt 50 & Yutaka WATANABE Member

To ensure integrity of structures and components in nuclear power plants, the demand has
been increased for establishing nondestructive method for detection of pre-existing plastic strain.
In this study, potentiostatic etching method is applied to detect and quantitatively measure
plastic strain imposed to austenitic stainless steels by tensile straining. After potentiostatic
etching (1IN HNOs, -600mVscg, 20min), twin lines and slip lines appear as etched lines on the
surface of specimen because of the preferential dissolution of the both bands. The etched slip
line density bears a proportionate relationship to true strain and the straining temperature. On
the relational equation between etched slip density and true strain, slope is a function of the
straining temperature. Besides, the etched twin density bears an exponent relationship to true

strain and the straining temperature.
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Table 1 Chemical compositions of SUS316L (wt%)

C Si Mn P S Ni Cr Mo Fe

0.009 0.60 0.89 0018 0005 1226 1631 2.1
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Fig.1 Optical micrographs after potentiostatic etching
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Fig.2 Number of etched twin line per unit area versus plastic

strain of the specimens
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Fig.3 Number of etched slip line per unit area versus plastic strain

of the specimens
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Fig.5 Number of etched slip line per unit area versus plastic

strain of the specimens (approximate expression line added)
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Fig.6 Number of etched twin line per unit area versus plastic

strain of the specimens (approximate expression line added)
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