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Abstract

Sensitized STS 304 stainless steel crack growth rate(CGR) in high temperature water was investigated
under trapezoidal wave loading test using fracture mechanics techniques. The CGR, due to  stress
corrosion cracking(SCC), were systematically measured as a function of the stress intensity factor and
stress holding time under trapezoidal wave loading. In high temperature water, CGR was enhanced by
a synergistic effects in combination with an aggressive environment and mechanical damage. The CGR,
(daldN)e,, was basically described as a summation of the environmentally assisted crack growth rate
(daldN)scc, (daldN)cr and fatigue crack growth rate in air (da/dN)s. The CGR, (da/dN)en increased
linearly with increasing stress holding time. The CGR, (da/df)scc decreased linearly with increasing
stress holding time. Fracture surface mode varied from trans-granular cracking to inter-granular cracking

with increasing stress holding time.
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Table 1 Chemical composition of materials(wt.%)

C Si Mn P

S

Cr Ni

0.06 | 0.41 | 0.88 | 0.03

0.005

1829 | 8.25

Table 2 Mechanical properties(R.T)

Yield Tensile .
Elongation | Hardeness
strength strength
(%] [Hs]
[MPa] [MPa]
269 610 61 159
8 X =
X
|
50 25
62.5

Fig. 1 Dimensions of 1T-CT specimen
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H : heater

AC : autoclave G : pressure gage
C
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RV : regulator valve : cooler
T : reservoir tank : filter
IE : ion exchanger P : pump
HP : high pressure pump
DO : D.O meter
Fig. 2 Diagram of the recirculating autoclave
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Table 3 Water chemistries of simulated BWR

Pressure 8.3MPa
Temperature 2887C
pH(at R.T) 5.9
inlet<0.2  S/cm

Conductivit,
Hetviy outlet<4 x S/cm

inlet>20ppm
D.O PP
outlet<2ppm
Flow rate 0.2 Volume exchange/hr
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Fig. 4 The variation of ACPD & ECP
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STS 304 (Trapezoidal)
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Fig. 6 Crack growth rate as a function of Kmax
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Fig. 7 Crack growth rate during stress holding time
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Fig. 8 Fracture surfaces variation under trapezoidal

wave loading
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