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The Accelerator Driven Sub-critical System (ADSS) consists of a combination of an intense proton accelerator (1 GeV, >10 mA), a spallation target and a subcritical blanket.  ADSS provides an alternative technological option for safe nuclear power and to the disposition of nuclear waste.  There are many materials issues for ADSS which appear unsolvable at present.  For example, considering a maximum proton current density of 70 (A/cm2 and a full calendar year of operation, the present estimates are 100 DPA for the window material and 50 DPA for the container structural material.  Thus radiation damage experienced in the ADSS in one year is equivalent to that of the life-time of a Nuclear reactor.  Assuming Frankel pair energy to be 5 eV/pair, for 100 DPA we get 500 eV/pair or 4.8x107 jouls/mole as the deposited energy in the irradiated material.  This energy is more than sufficient to induce phase transformation in the material.  There are many effects related to vacancy-impurity coupling which lead to radiation induced migration of alloying elements; for example radiation induced segregation may take place.  Local variation in the alloy composition is expected via the effects of radiation induced segregation.  Protons and heavy fission products cause unusual effects because of high amount of electronic losses.  There are also problems due to corrosion in lead/bismuth eutectic used as a target material.  Addition of Si and Al in steels to improve their corrosion resistance is thought to be one solution.  Some of the structural materials envisaged for ADSS are: 316SS, HT90 and alloy-718.  In the present paper some of the work carried out in the author’s laboratory on the effects of different DPAs and Electronic loss on 316SS and alloy-718 on microstructure, radiation induced segregation and phase transformation will be described.  Ion beam mixing of Al and Si in 316SS to improve corrosion resistance also will be described.  
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