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ABSTRACT

The combination of radiation and a chemically aggressive environment gives rise to unique
deformation modes and equally unique degradation modes such as irradiation assisted stress corrosion
cracking. IASCC occurs in austenitic alloys exposed to irradiation while under stress in high temperature
water. The mechanism is not well understood, but recent evidence has pointed to the interaction between
dislocation channels and grain boundaries as a key factor driving the degradation. More specifically, the high
local elastic stress at dislocation channel-grain boundary intersections is believed to be the key factor in
crack nucleation. Yet very few sites result in crack nucleation. This talk will examine the response of
irradiated austenitic stainless steels to stress in high temperature water. The nature of the dislocation
channels and of the grain boundaries themselves on the cracking behavior will also be discussed in an effort
to understand the selectivity of crack nucleation.
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