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Influence of Chloride Content and Temperature on Stress Corrosion Cracking of 304

Stainless Steel in Sodium Chloride Solution

2 F(Makoto Masuo) /NEF & (Yutaka Ono)

HE

304 A7 L AHD TIG ZEAVIEERRA O AR v MNEBBR A OIS BRI KIET
CIO)REE L IR FE D% 10~21000ppmCl(-), 40~80°C DOHIPH T~ 7=, EAIEENRILIX
71 7VEEE CIBER L7z, TIG 3Bk A 4 SUR S 2 I2E S5 & 80°C D 21000ppm CI(-) Tl
JISTEREINEZAE T, L, B L CREERROBILEIEARE L2 &2 WITRTIR
BT 5 LISHBREIIIE Z HehroTz, ARy MNEEERBR T O REiRiE Tl% 80°Co 1000
& 21000ppm CIOWZIGSHEREEIN A4 U, LBEREIFHFNLVIAWERETAE L,
JEEFINL D 2 WVITAL IR, REREE, RIERMER E O REMORIMIIKAET 2 2 &0
Lol

Synopsis :

The occurrence of stress corrosion cracking (SSC)in TIG butt-welded specimens and
spot-welded specimens of Type 304 stainless steel was investigated by the use of sodium
chloride solutions containing 10,100,1000 and 21000ppm Cl(-) at 40,60 and 80°C. The
extent of corrosion activity during test period was examined by the measurement of
galvanic couple current between the welded specimen and the counter specimen of the
same kind of steel. In TIG butt-welded specimens SCC occurred at the interface of air
and 21000ppm CI(-) solution at 80°C. However, no SCC was observed in all test
conditions when the oxide film of welded specimens was previously removed by acid
pickling or the total immersion test was conducted. In spot-welded specimens SCC
occurred at the interface of air and the solutions containing 1000 and 21000ppm CI1(-) at
80°C. Pitting corrosion was also observed in wider range of temperature and chloride

content than in the case of SCC.

(c)JFE Steel Corporation, 2003
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Influence of Chloride Content and Temperature on Stress Corrosion
Cracking of 304 Stainless Steel in Sodium Chloride Solution
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The occurrence of stress corrosion cracking {SCC) in TIG butt-welded specimens and spot-welded specimens

of Type 304 stainless steel was investigated by the use of sodium chloride solutions containing 10, 100, 1000

and 21 000 ppm €l at 40, 60 and 80"C, The extent of corrosion activity during test period was examined by

the measurement cf galvanic couple current between the welded specimen and the counter specimen of the same

kind of steel.

In TIG butt-welded specimens SCC cccurred at the interface of air and 21 000 ppm Cl solution

at 80"C. However, no SCC was observed in all test conditions when the oxide film of welded specimens was

previously removed by acid pickling or the total immersion test'was conducted. In spot-welded specimens SCC

occurred at the interface of air and the solutions containing | 000and 21 000 ppm C! at 80°C. Pitting corrosion

was also observed in wider range of temperature and chloride content than in the case of SCC.
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Table 1 Chemical composition of Type 304

stainless sieel specimens

¢8| k]S (‘u' Ni | Cr ! Mo
5U8 304;0.06}0‘5351,46 0.031/00650.13 9.01|18.350.13
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Fig. 1 Schematic illustration of specimens and
the method for measuring galvanic
1'mlpl(’ current in coresion tests

™3 JMH” [ | 1[1] Zh% 1'\]/B\’C ({Q 73 ,A,I(nh 7 'hi ',lfn;LH(i,
:iH\IH T e FA T fr B f,w':ufmil
BB L 1L IR £ 2,

3. EEBRER

TIG R A B R GA B iR s % Photo. 1
FIATE, G BRI T R el B
MRS B UOVREIRINE OB A S

ARSI T A, LA T AR
Balvondbiflon tobi o, T, Cl B Dy <
M I N AR LTIk A Dk
i A, Rl B GGERBIEGT T L RO
Fao i L) LR THEEA LML
L g fraske 2 0o vk, R

S
N
FET A SO T 3 5 QR g ﬁ?f I Ol DT A T

Bl h Tk, RO £ a5 A
FrEUROREASKIL, Ar oL R LT A LY
b LT Al B e E L 2oL Photo. |
EN ) R RN
2t TIG ey Una s £~ It
Tl BE D A T L RS by A
Fig, 26004 oo miopdide Lo LT 80°C
11000 4 4 it 21 000ppm C1 L7 5 4L 4 ko
PTLoRaWi R 1 - 2 ML A o il R A

=




22 WOk WO H
Total immersion Air/solution interface
Cl As welded After acid pickling
¢ 10 100 1000 21000 10 [ 100
Air/solution interface
Cl- After acid pickling As welded
c 1000 21 000 10 100 1600 21 000
80°
60°
40°
_1
20 mm
Photo.1 Appearance of TIG butt welded specimens of Type 304 stainless steel after 11 weeks fest
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Photo. 3 Typical cross sectivnal appearance of
TIG butt-welded specimens of Type
304 stainless steel after 1T weeks test
in 21 000ppm C17 solution at 867C
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