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Susceptible Potential Region for Stress Corrosion Cracking of
SUS316L. Stainless Steel in Chloride Solution Containing
Thiosulfate Ion

Toshio SHIBATA and Takumi HARUNA

Synopsis :

Susceptible potential region for stress corrosion cracking, SCC, of SUS316L stainless steel has been
investigated in 20 mass% NaCl aqueous solution containing 10~ Z kmol*m ~* thiosulfate ion by using a slow
strain rate technique, SSRT. Potential from —400 to —340 mV s a.c) was controlled either chemically by
changing the concentration of dissolved oxygen, DO, in the solution or electrochemically by using a
potentiostat. In both cases, cracks always generated at pits. In case of controlling DO, free corrosion
potential raised and a shape of pit and crack changed with increase in the concentration of DO. Strain at
the maximum stress, escc, was, however, independent of the concentration of DO, and depended on the num-
ber of cracks in the fracture surface. In case of applying potential, localized corrosion was found to gener-
ate beyond a critical potential of —370 mV zz/a.c1; cracks were observed from —370 to — 340 mVag/agct and
pit size increased with increase in applied potential. egce was found not to be sensitive to the applied
potential, but to be mainly decided by the strain at which pit generated. The crack growth rate which was
estimated by the analysis of the stress-strain curves was found to be almost constant in the potential range
between —370 and —340 mV o /a.ci-

Key words : stress corrosion cracking; slow strain rate technique; SUS316L stainless steel; chloride solu-

tion containing thiosulfate ion.
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Table 1. Chemical composition of SUS316L

stainless steel (mass% ).

C Si Mn P S Ni Cr Mo Fe
0.029 0.70 1.37

0.032 0.001 12.09 16.87 2.06 bal.

P24 4 ARKBERASICTRE FHR3E3 A 25 HEfF (Received Mar. 25, 1991)
* KRBRKRFETHE 1% (Faculty of Engineering, Osaka University)
*2 RBRKRHK#BE (Graduate School, Osaka University, 2-1 Yamadaoka Suita 565)

—118—



FATRBEA A ¥ % & OHELWAKEEP IS B 5 SUS316 L S /) B AEH S EELL 313

(~6/0) THHES hT-.

SRERVETE, RO BVWTEY SCCIEIHETRL
7z, 20 mass% NaCl+107Zkmol-m > Na»S,03 Y, Q731
Thh, HCLIZ& ) pH4 B L. ZOBHROMHE
i, BROREB LRI KEFERL L. HiRER
9.0X10 *m® (900 mL), i#iRiE 353K & L 7.

SCC 3tErix SSRT #E (Hff T35 : MINI-1000T)
ICTibR, O AREE I R ER T SCC ¢
BFEHIEATESL BTIXIO Ts™ #:8A. ZHRE
#1212 Ag/AgCl (3.3kmol'm ™2 KCl, i) #H W,
PTFIRT I RNTOBMIZCOSRBER Y ZEIIRL
7z.

AEEBETIE, BRNOBHEREREOTED D, &
BRH A EETH L L BHORRICT, BRFREOHRE
N7 ME-BEREGVAFBEERTICKREAR, K7
(HEH 8 :5.0X10 "m® s~ ! (30mL-min" ")) (T THER
Bl RV ERBOMICERE L. AR A
DOFRFEIEE I, 0, 2, 21, 50, 100vol% & L7:.

EBRFMERICRT. 3.6ks MET ARIAA X7 >
741 333K DBl %, A ERELLEVAICEAL,
EAHOE—F =2k 353K (R L . BRAEREE
AL s ¢ RBOBA I, BlE B VICEAR
10.8 ks EISRIZIEIREEICHRFRE L, SSRT skBRE B L 7-.
—%, wEM SSRT KERDFE I, o/ EAM- B
BERETPORBBARBREZ 0L, ABEREL
e VAICEREYEALCBRZE, 7y — FER TR
LEMTHADH —400mV ML, 1.8ks PR¥EFE, PIE
DEMIZERTE L SSRT REE# MG L 7o, WalBdicig,
yuAR~y FERM, WELIUCHREM, FIL30HE
WE FRRCHE L7

BT L 2R B R SR T B o, ARABHCA L
TWABEERY %, # 0.05kmol'm 3 H,SO, I T?D

TWBREIC X VBRI Lok, Bk RE 2 ERE T
BAMMSR CBIgE L /-,

3. £ B ®& R

3-1 BRBRESROBROFEICLS SCC BIMOER
AT, Ry PRI BEREERSED0, &
HOWBOAEEIZL S SCC BEHOBb LR~ &
B KARB T Cirbh. ﬁﬂ*%¢®ﬁﬁﬁ;va
REMOELC RIFTHEBROBROEE L Fig. 11
Lt.::fﬁénfwamﬁbiovfau“%gf
5.

EEmnwth e HEBERTcoIoZ{LE BT S
L, BRI ISR A S W b o oA, BRI %

-300 T T T
s - SUS 316L .
2-320¢[ 20mass% NaCl+102kmolm3 NazS203 ’
>§ 340 | oH 4, 353K ]
.—g' —360 : S :
g 80T )
& -400 :
500 T T T
o 400 r = -~‘~\ ]
[a g \
= \
— 300r ‘: J
2 |
¢ 200 F ! -
) — : Circulated |
0oH @ "o ‘ Stationary ! |
]
O ] 1 : 1
0 10 20 30 40
Strain | %
Fig. 1. Effect of circulation of the solution on the

stress-strain curves with free corrosion potential.
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Fig. 2. Effect of the composition of the gas intro-
duced into the solution on the stress-strain curves
with free corrosion potential.

Table 2. Free corrosion potential, the strain at
the maximum stress, egcc, and the number of
cracks in the fracture surface depending on the
composition of the gas introduced into the solution.

Corrosion .
Gas composition potential eﬁcc N%mb‘ir of cra;:ks m

mVAg/AgC]) (%) racture surtace
0 vol % Og-Ny —382 26.9 1
380 26.3 1
—378 20.9 2
—375 19.1 2
2 vol % 03-Ny —375 23.7 3
—379 19.1 2
21 vol % 02-Ny 366 30.9 1
—366 30.9 1
50 vol % 02-Nj —370 21.3 3
100 vol % O, —360 24.9 2
—365 21.1 3
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Fig. 3. Effect of applied potential on the stress-
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Fig. 4. Dependence of escc on applied potential.
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er, at which current starts to increase to anodic
direction.
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