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Radiation-induced segregation (RIS) has been implicated as a factor contributing to
irradiation-assisted stress corrosion cracking (IASCC) of austenitic stainless steels.  Both
bulk alloy composition and initial Cr enrichment at the grain boundaries influence the
extent of grain boundary Cr depletion during irradiation.  This study evaluates the role of
solute additions and pre-irradiation heat treatment on RIS in a series of model austenitic
stainless steel alloys.  The three alloys used for this study are based on 316 stainless steel
and have the following nominal compositions: Fe-16Cr-13Ni-1.25Mn, Fe-16Cr-13Ni-
1.25Mn-2.0Mo and Fe-16Cr-13Ni-1.25Mn-2.0Mo-0.07P (wt%).  The alloys are heat 
treated at temperatures ranging from 1100 to 1300°C and quenched using four different
cooling paths (furnace cool, air cool, water quench and ice brine quench). Grain 
boundary segregation is measured prior to and following irradiation with high-energy 
protons on samples with and without special heat treatment.  This experimental matrix 
allows the examination of the effects of bulk composition, heat treatment and irradiation on 
the grain boundary composition of austenitic steels.
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