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ABSTRACT

Radiation-induced segregation (RIS) of atoms in solid solution is an important phenomenon in commercial alloys used in nuclear reactors. For example, grain boundaries in neutron-irradiated austenitic stainless steels eventually become depleted of Cr and enriched in Ni, with the deleterious consequence of promoting susceptibility to stress-corrosion cracking. It is therefore not surprising that RIS is currently a lively topic of research in the nuclear materials community. RIS was first observed in the mid-seventies, and it was realized almost immediately that the coupled diffusion of solute atoms and vacancies and/or interstitials to point-defect sinks must play an important role in the process. Shortly after the first observations of RIS, the related phenomenon of radiation-induced precipitation (RIP) in under-saturated alloys was discovered. This was exemplified by the unexpected heterogeneous nucleation of precipitates at dislocation loops, as well as at grain boundaries and free surfaces. Radiation-induced homogeneous precipitation in the interior of defect-free grains of under-saturated Ni-Si alloys was also observed. In this talk the fundamental aspects of RIS and RIP will be reviewed, starting with their early history and ending with the current state of understanding. RIS and RIP can also affect mechanical behavior at ambient and elevated temperatures. These consequences of RIS and RIP will also be discussed.

