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ABSTRACT

The severe and hostile operating conditions of fast breeder reactors demand the development of new materials that possess higher resistance to radiation damage. Radiation damage is a multiscale phenomenon involving processes spanning a wide range of length and time scales and necessitates use of multiscale materials modelling for understanding the behaviour of materials under irradiation.  The high-energy particles collide with the lattice atoms and the resulting collision cascade produces highly non-equilibrium point defects and point defect cluster concentrations with a high degree of spatial correlation. These defects cluster and diffuse over the macroscopic time scales significantly altering the microstructure of the material, which in turn leads to some of the dimensional instabilities like void swelling and radiation creep which affects the reliability and performance of the components. Identification of radiation resistant alloys by pure experimental methods is a very tedious and time consuming exercise. Therefore modelling radiation damage would be highly useful in understanding the damage and subsequently developing the radiation resistant materials. 


The paper discusses development of an ANN model to correlate chemistry, irradiation temperature, percentage of cold work and irradiation environment with void swelling. A three layer feed-forward network with back propagation learning algorithm has been employed in this study. The input parameters of the networks are the main alloying elements of austenitic stainless steel namely C, Ni, Cr, Ti, P and Si content as well as the irradiation parameters like temperature and type of environment and percentage of cold work. This gives void swelling as an output. The paper discusses optimising the configuration of the network with proper selection of hidden neurons. Further, the paper discusses the correlation coefficient of both training and test data and also analyses the sensitivity of input parameters to identify the most sensitive parameters that control radiation damage. 

