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Abstract

Fracture toughness(Jic) on 304 austenitic stainless steel weldments artificially degraded for long
period under SCC environments were evaluated to investigate its reliability and environmental
characteristics. Electro-chemical polarization tests were previously carried out to evaluate
corrosion susceptibility of weldment, and stress corrosion cracking was tested under various
conditions of 3.5wt.% NaCl solution, the temperature of 25T and 95T, and oxygen concentration
during 3000hours.

From the results obtained, it was found that 304 stainless steel weldment was so susceptible
under high temperature and high oxygen concentration of 3.5wt.% NaCl solution, and fracture
toughness(Ji) was also considerably reduced by material degradation.
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Table 1. Chemical composition and mechanical
properties of 304 stainless steel(wt.%)

C Cr Ni Mn Si P S
0.08 | 19.0) 8.5 1.9 1.0 | 0.045] 0.03
yield strength | ultimate tensile elongation

(MPa) strength (MPa) (%)
351 579 55

Table 2. Welding conditions

W.P.S no. GT.SM-8.8-05
welding GTAW & SMAW
process
base metal SUS 304
GTAW SMAW
spec. AWS ER308L |AWS E308L-16
blend name SFA 5.9 SFA 5.4
filler metal
shielding gas |[ARGON 99.9%
gas flow 8-151 /min
backup material ceramic ceramic
electrode welding
welding|  dia. . |current|voltage
pass polarity W | W speed
PTOCESS| class| dia (cn/min)
ER
GTAW ¢2.4 |DC SP|90-150({12-18| 8-10
308L
E308
# lsmaw ¢3.2| AC [70-90|22-28| 6-9
required L-16
E308
SMAW ¢4.01 AC [90-130|22-28| 6-9
L-16
60°
QMAW
™ e
2nd pass SMAW 1st pass GTAW
Fig. 1 Configuration of welded joint
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ZFHfAE F AdS AFEAT. 489 scan. rate
0.166mV/s23l9 1, £4L 3 5wt.% NaCl &
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S&4a0 97 B4 AFS eSS Y8 &4 F
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Fig. 5 Potentiodynamic polarization curves of
304 stainless steel in 3.5 wt.% NaCl
at 25¢C
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Fig. 6 Potentiodynamic polarization curves of
304 stainless steel in 3.5 wt.% NaCl
at 95¢

Table 3. Electro-chemical corrosion charate-
ristics in 3.5wt% NaCl solution by
potentiodynamic test

deoxidization O, saturation

Corrosion Epit Corrosion Epit
Rate (mpy)| (¥ vs. SCE) |Rate (mpy) | (W vs. SCE)

25T |64.45x10° 130 24.78x10° 270

95T | 678.2x10° -181 1006x10° -64

sk vl #EY IS #EE g 2x) gtd

o] 82137l H8lA 3000hrso] A3 ¥ A|H
= F2225H €435tn AlH EHE 289 A3
o =3 (Notch) 258 YA ou]Fd(pre-
crack tip)= FgdvZo=z AL #AIH A3
Photo.13} o] Fojx 873 27 3sbolA SCCo 2
T8 43S 9T F iz, @A 29 (plastic
zone) F-T¥ro] A7) #&A wkgo o3 (RHoz
AR BFY & AATH

o] 43} o], B AgolA A3 SCC #9171 3t
Al 304 2HIQAQH 27 £33 % e Yehe yEE &4
o AL A JRE A B gPey, £ 4
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REEEHBEE F174 H25E, 1999 48

{a) surface of base metal
under deoxi— dization
at 95T (x400)

(b) crack tip and HAZ
under deoxidization
at 95T (X 200)

(d) crack tip and HAZ
under O, saturation
at 95T (x200)

(¢) surface of base metal
under O, saturation
at 95 (x400)

Photo 1. Surface conditions of 304 stainless
steel weldments after 3000hrs in
3.5% NaCl soluting
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* at room temperature (O, saturation)

Fig. T Fracture toughness of 304 stainless
steel weldment in various corrosion
environments
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