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Potentiostatic Etching Method for Detection of Pre-existing Plastic Strain
in Austenitic Stainless Steel
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To ensure integrity of the structure such as nuclear power plant, 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 measure plastic strain imposed to austenitic
stainless steel by tensile straining. After potensiostatic etching (1IN HNOs, -600mVscg, 20min), the
twin band appears as etched line on the surface of specimens. The etched twin band is observed by
optical microscope and quantified as the etched twin band density. There is one to one relation
between the etched twin band density and the amount of pre existing plastic strain in the range

from 1% to 30%.
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(SUS316L). 1050°C/60min (SUS316NG) T 5.

Table 1 Chemical compositions of stainless steels (wt%)

Alloy C Si Mn P S Ni Cr Mo Fe
SUS316L 0012 067 119 0027 0001 1193 1725 204 Bal
SUS316NG 0.016 0.51 1.36 0.025 0.001 11.30 1751 205  Bal
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(a) 18.5% Plastic strain

(b) As solution treated (No plastic strain)

Fig.1 Optical micrographs after potentiostatic etching
(SUS316L)
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Fig.2 Number of etched linear grooves per unit area versus

plastic strain of the specimens
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Fig.3 SEM micrograph after potentiostatic etching
(16% uniaxial strain in SUS316NG)

Fig.4 TEM micrograph of etched groove in cross section

and electron diffraction images

3. &8

iR E AW EBM =y F 7L A—AT T
£ % xr/vzmuﬁkéﬂtaﬁﬂmﬂ%%®i
vF U TRELTHEBET LI EBALNERoT, 2
DI EMBEBMNT Y F o 7L HBETOT A
FHEOFENLVREFEL R olc, BETOT A& B
Ty F v TR E ORI T — % — OFBIMEAFED B,
W &b 1%DBETOT 2o Ui RE 2 F
LI EERL, BBy F U VFEICLHBHETO
T AR OFAR A TR LT,

BT
ARWFFEO—EE, FRE MW, EEEHK. Kk
9, FEREAM. JLEEEAM, BEEEHW, FE
BN, TUEEER, WNEAM, BARRT 5B,
%%%%%ﬁ6®ﬁ%ﬁmkbfﬁbﬁﬁﬁ%%%
¥R EES LCF NMEER TIThREHETH
b, ZZICRLTEGHOE %f&biﬂ‘o

S

[1]. BARFEFHEW TGS, T2l 4 A, T 20 F
FE RS

[2]. Yutaka Watanabe, Tetsuo Shoji, Metallurgical
Transactions A, Vol. 224, (1991), pp.2097-2106

[3]. FEFHEME, TUSPR . DB, REF . MEL
41-469(1992)., pp.1558-1564

[4]. Tetsuo Shoji, Yuji Kawamori , and Yutaka Watanabe:,
Proceedings of the 6th International Symposium on
Environmental Degradation of Materials in Nuclear
Power Systems Water Reactors(1993) pp.433-441

[5]. BOldrlE—, JERE, EFEHE. BABISES
SE(ATR), 63-611(1997). pp.1481-1488

-596 -



