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Effect of Dissolved Hydrogen Concentration on PWSCC Crack Growth Rate
of Alloy 600 at 290C
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Abstract It is known that nickel based alloy widely used in pressurized water reactors
(PWRs) has susceptibility to primary water stress corrosion cracking (PWSCC) , which is affected
by water chemistry. It is also known that the PWSCC crack growth rate depends on dissolved
hydrogen (DH) concentration, and the DH concentration which gives the maximum crack growth
rate varies with the water temperature, namely it is about 3ppm at 360C and 1ppm at 320C . No
enough data, however, are available on the PWSCC crack growth rate at 290C which is the
operating temperature of such components as the bottom mounted instrument penetration, partly
because the crack growth rate is small at this temperature. In addition, for the purpose of
suppression of PWSCC and so forth, changing the DH concentration is recently being considered
internationally. In view of these, the present study has been performed to evaluate the effect of DH
concentration on the PWSCC crack growth rate of nickel based alloy. the crack growth rate was
measured with the DH concentration as a parameter, using CT specimens of 600 alloy manufactured
after 20% and 40% cold work. The result showed that the crack growth rate of cold worked 600
alloy increased with decreasing DH concentration and the maximum crack growth rate was
observed in between 0 and 1pmm DH concentration.

Keywords PWR, PWSCC, ageing, Ni based alloy, stress corrosion cracking, crack growth rate, dissolved
hydrogen
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