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Potential dependencies on IGSCC growth of non-sensitized stainless steels in high
temperature water and role of Grain Boundary Creep on IGSCC Initiation and Propagation
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Abstract Crack growth measurements were performed in hydrogenated and oxygenated high
temperature water to examine the effect of cold work, rolling direction, and temperature dependence
on crack growth rate in low and high potential environments using cold rolled Type316 (UNS S
31600) and Type 304 (UNS S30400). Furthermore to consider the role of grain boundary creep on
IGSCC initiation and propagation process, creep crack growth measurements were performed to
examine the influence of cold work, rolling direction, and temperature dependence. And following
results were obtained. (1)Cold work strongly affect on crack growth rate not only in hydrogenated
water, but in oxygenated water. (2)Crack growth rate is strongly depending on the potential of the
environment. Much faster crack growth rate was observed in oxygenated water in comparison with
that in hydrogenated water. (3)Simple arrhenius type temperature dependence on crack growth rate
was confirmed on CW316 in high and low potential environments.(4)Significant creep deformation
does occur at 32000 on CW316.(5) Similar cold work, rolling direction, and temperature dependence
on IGSCC and creep crack growth were observed.(6)Ni enrichment and Fe depletion was observed
just ahead the crack tip. This suggested that grain boundary diffusion does occur at the crack tip
under stress gradient. The similar dependences of temperature, cold work and rolling direction on
IGSCC and creep behaviors suggest that grain boundary creep (GB creep) and grain boundary sliding
(GB sliding) plays an important role in conjunction with other reactions such as crack tip corrosion,
dissolution, and hydrogen adsorption.

Keywords stainless steel, IGSCC, cold work, grain boundary creep, grain boundary vacancy
diffusion
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