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SCC initiation in cold worked Alloy TT690
under simulated PWR primary water (2nd report)

- Crack initiation under high stress condition allowing plastic deformation -
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Abstract Constant load crack initiation tests of Alloy 690TT (20%CW and 30%CW)were
carried out under simulated PWR primary water at 360C, and the cracks were compared
with stress analysis results. Blunt notch compact tension specimens with excessive high stress,
which allowed the deformation of the materials, for approximately 10,000 h produced microscopic
cracks. The cracks were confirmed to be in the region where plastic strains were over 9% in
20%CW and over 4% in 30%CW. The number of cracks increased with increasing higher stress
and strain conditions and the calculated stress components applied in the crack opening direction
were over 750 MPa. The estimated crack propagation rate of the initiation stage for 20%CW
specimens was over 10 years to form a crack depth of 0.lmm, although it was accelerated
under excessive stress and temperature conditions. Detailed observations of the cracks using
STEM suggested that the formation of grain boundary cavities worked as a precursor of crack
initiation, and then the grain boundary bonding strength decreased due to the superposition of
cavities formation and oxidation.

Keywords Alloy 690TT, cold work, SCC initiation, blunt notch CT, cavity formation,
high stress conditions
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