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ABSTRACT
Precipitation Strengthened Materials like Oxide Dispersion Strengthened (ODS) Steel alloys and Ni super alloys have become attractive materials for use as structural materials in Advanced Nuclear Reactors exposed to higher operating temperatures and higher irradiation damage doses. This study reviews and summarizes the various irradiation experiments carried out on ODS alloys and Ni alloys. Commonly observed changes in nanocluster evolution are in its size, number density, chemistry and crystal structure. It is observed that nanocluster evolution is more probable to take place under ion irradiation than it is under neutron irradiation. Trends based on temperature have been observed to affect the chemistry and crystal structure of nanoclusters. This review also studies the various mechanisms such as ballistic dissolution, Ostwald ripening, irradiation enhanced diffusion and homogeneous nucleation which can be used to explain nanocluster evolution in materials. As one mechanism cannot suffice to explain nanocluster evolution, efforts using multiple mechanisms have been made to predict nanocluster evolution but there is still a need for a more holistic approach.
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