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Initiation and Growth of Intergranular Stress Corrosion Cracks ,
for Sensitized 304 Stainless Steel Depending on NaF Concentration of Aqueous Solution

Toshio Suieata, Takumi Haruna and Takahiro Oxi

Synopsis : Using a slow strain rate technique, SSRT, with CCD camera system, initiation and growth behavior of intergranular

stress corrosion cracking, IGSCC, for sensitized 304 stainless steel in aqueous solution containing various concentrations
of NaF has been investigated. The largest decrease in maximum stress indicating the highest IGSCC susceptibility was
found at 10® ppm NaF. And at the same concentration of 10° ppm NaF, the highest density of crack number and the
shortest crack generation time was found. On the other hand, threshold stress intensity factor for IGSCC was
independent of concentration of NaF. Crack growth rate showed a little dependence on NaF concentration, exhibiting
a decrease at 10° ppm. It was obvious from the results that the highest IGSCC susceptibility at 10° ppm NaF was caused
by increasing the number of cracks and decreasing the crack generation time, not by a change in threshold stress

intensity factor for SCC or crack growth rate.
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Table 1. Chemical composition of SUS304 stainless
steel in mass%.

C Si Mn P S Ni Cr O N Mo Cu
0.05 0.55 0.98 0.026 0.008 9.38 1839 — — 0.12 0.05
/JHQ_ /FLL_ 'mﬂL\\

R |
°—~€§~ =/ _d}__
" r
12 48 20 48 12
140
Fig. 1. Shape and size of specimen in mm.
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Fig. 2. Schematic drawing for the system of slow
strain rate test, SSRT, with CCD camera.
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Fig. 3. Stress-strain curves and free corrosion
potential at various concentrations of NaF.
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Fig. 4. Crack growth during SSRT under the condi-
tion of 10® ppm NaF and 323K ; at strain of
(a)3.0, (b)4.2, (c)5.4 and (d)9.0%.
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Fig. 5. Changes in length of each crack with time at
()10, (b)10?%, (¢)10° and (d)8.4%10® ppm NaF.
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Fig. 6. Weibull probability plots of crack genera-
tion time at various concentrations of NaF.

FARBIMR 2R T 2 & & 0, & HRAEREEIE Weibull A (26
ST MO, 22, IOKIDMEE PIRTRIK
S5 X —R—IZFDBEE T LIMTELCEZ R
% ZOFEFRAERR b U 13 s RN O RME (Fit)=
50% Dk xDt) iFEHT 5 E, % OKMEIX10°ppm NaF D
BB MER R L, SEREKLFEMOMImERLLZ. T
hb, SHEPFRCEREICRET A EGTILSHITEKES
RETBHIEPHLIIILE ST,
42 ZBREFRFOISHILKFRY

Fig. 5 @ 3 245 3 ORIFE ORI, FFR RN fHna
TUAHEBELHEINTV 20T, SHRE - EEEFON
F1 L SBEI L IBRBOWNIERBRE (K) 2K 5
ZEDTS B, BB LICE S CARD 5 2 EERE Y &
A - BT ADT, SELMEIBHETHCEBE LT
2EREL, KRRLEE vy FRBACHUILKDHE
HEEEHRAE L,

K,=0c J7a F(x)
F(x)=1.12—0.231x+10.55x2—21.73x+30.29x*

x=a/w

22T, allFHES, wxERMETH 5,

DI ERANIME2DSRDH HREHIOK L 2D
B 3 ZEREE OBG # Fig. 7 CRUR L2, 2ORNIZIEE
BECECTEMEO SHOEHEHIRLI, ©ThOSE
b, IZLEBEEYKCEKFELLZC Z PRI N
T, Kigeclz20 T, FLED 6 SRV HRET 2 RDY;
AU, SEREBEROILERD GROICK, L SRIL
DTBEINNLLIOFHESI»LRDIZK DK sccd?
HHIEEHEO»THEH, RRDBFAIIE, Fiab L7z &
SIS TNTHMED 6 FE-ERBLIZOTHIEL Kscc
PROBIEMTELdolz, 22T, MID THEHEI N



724

& & $@ Vol. 79(1993) Na.6

1078 : :
8400 ppm
—— — 1000
—— 100
—— 10
-7
';nIO o .
£
3 | _
o] H
£10° ’T’u
z H;H ==
5 | [
S l| | |
@ ||H Ly ,
0107t lHH | || |
AT I (O
RNl A
i 1'1 1R
107 RER I (T
0 5 10 15
Ki / MN.m™

Fig. 7. Relationship between stress intensity factor,
K, and growth rate of each crack at various
concentrations of NaF.
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Fig. 8. Weibull probability plots of K’iscc at various
concentrations of NaF.
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Fig. 9. Gumbel probability plots of crack growth
rate at various concentrations of NaF.
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