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Study on the environmentally assisted crack growth of reactor pressure

vessel steel with fractography
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[Abstract]

To assess fatigue crack growth behavior of reactor pressure vessel steel at the LWR operating condition,
corrosion fatigue tests were performed in air saturated hot water. The main test parameter was loading
frequency. Crack growth rate was increased with decreasing frequency until a critical frequency. It was
found through fractographic study that the enhancement of crack growth rate was environmentally assisted
by the hydrogen embrittlement, since brittle striations and cleavage like facets with microvoid were
formed in the crack growth process. The types of EAC were dependent on the electrochemical condition
and loading condition at crack tip and severa types of EAC were found, such as small-large cleavage and
brittle striation. At low load condition, sulfur activity controlled the crack growth rate while there would be

a synergism between and sulfur activity and load condition at intermediate load condition.
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1.
C S Mn S P Ni Cr Mo Al Cu \Y
(wt/o) 0.21 0.25 1.24 0.002 | 0.007 | 0.88 0.21 0.47 0.008 | 0.03 0.004

2.
0.2% Yield Strength 468.9MPa
Tensile Strength 593M Pa
Elongation 29%
Reduction of Area 74%
Charpy Energy 138J
RTyor -30°C
Microhardness 180 ~ 208HB
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