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Influence of Hydrogen Gas on PWSCC of Cold Worked Alloy 690
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Abstract
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For the further improvement of the safety and integrity of nuclear power plants,

it is important to elucidate the PWSCC mechanism of Alloy 690. Since the PWSCC of nickel
based alloy occurs in a reducing environment containing dissolved hydrogen, the involvement of
hydrogen in the mechanism has been proposed. Material deformation behavior with hydrogen
gas was evaluated and the role of hydrogen in the PWSCC mechanism was examined. The
results indicated that hydrogen enhances the deformation at the crack tip of Alloy 690(10
to 30% CW: cold work)even under the condition of low hydrogen partial pressure(25 kPa)
and temperature (320 C) corresponding to PWR primary water. The enhancement of dislocation
mobility by hydrogen accounts for the deformation at the condition of a high stress field.
Therefore, the effect of accelerating the migration of dislocations by hydrogen enhances the
diffusion of vacancies to the grain boundaries, which is thought to induce the generation of
grain boundary cavities which has been previously proposed as the PWSCC initiation process in
Alloy 690. Therefore, it is important to consider the influence of hydrogen when evaluating the

integrity of materials for long term operation.
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