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Inspection of Temperature / Steel Composition Dependency of Plastic Deformation Mechanism
in Austenitic Stainless Steel by potentiostatic etching Detection Method.
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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 HNO;,
-600mVgcg, 20min), twin lines and slip lines appear as etched lines on the surface of specimen
because of the preferential dissolution of the both bands. Steel compositions affected deformation
twin density. This can be explained by difference in stacking-fault energy. Temperature at which
straining was applied, also has affected deformation twin density, but there is one-to-one
correlation between etched slip line density on the specimens strained at 250°C and pre-existing
strain (1-22.5%).
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Table 1 Chemical compositions of stainless steels (wi%)

Alloy c Si Mn P S Ni Cr Mo Fe
SUS316NG 0016 051 136 0026  0.001 1130 1751 205 Bal
SUS304L 0013 073 150 0030 0005 1008 1817 - Bal.
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Table.2 Strain condition

True strain(%)
112.5/618113[16.5/22.5

Temp. |30
(°c) |50
75
100
200
250010 1010
300
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Fig.2 Comparison of the etched deformation twin density
between SUS316 and SUS304L
2.2.2 BEKREHE
Fig.3 12(a)EREOCY T O A4 544 (13%) & (6)250°C
FOTHMEMA3%) DT v F v THRE 27T, Bl
F OB GERIT L, 250°CTF OT B 54180 T
ARGy F U TR EIIFHORR =y F T
B By F U NR)RSHRHE LT D
Fig4 (2 F O B4 IR E 250°C D SUS316NG (281
HEMUETOTH LB ET v F - REBEOBRIC
30°CIZ 31T 5 SUS316NG & SUS316L OfEREVE BT L
b DERY, 250CTFOT 5D SUS3I6NG D
B 25%F T 30COMER L IFTRETH D08, 6%
PO T OB TIL30°COFEER L 1T R 2 0 IZIERITW
Epoln, TOTEND, FAIBERTHE SN
PEOTRICDONTIEL, BERET Y T VIREEEZ A

- 195 -




WTOD S%RRELZBZ 50 THAOERITEE LW L BERE = v F v ZEBREER—B L T Fig,
BRI hie, F72. Fig8 T UTHHQ50°C 13%)021) B30k R
‘ S - “ \‘@@EMD iéﬁmﬁU®@mﬁ%%T¢ @m

\FmﬁuV/t/&Ifﬁé I/?/ﬁfﬂﬁﬁb
/ TWDHEOFEER AN E FIIUCKIET 2T~V i {111}
HORZMIET v F U R ER—HM L 2> TN5D, =
G , = DT EMD, Ty F U R BUCHRHS L
(a) 13% 30°C  (b) 13% 250 c R CHDAREMER R W E B3 g0 o T,
Fig.3 Optical micrographs after potentiostatic etching
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Fig.4 Number of etched twin line per unit area versus plastic temperature
strain of the specimens
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(a) Optical micrograph
Fig.8 Crystal orientation mapping of SUS316(13% 250°C)
by EBSD
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(b} EBSD mapping
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Fig.9 True strain vs. etched slip line density

(SUS316NG, 250°C)
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