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Niobium microstructure damage due to irradiation and the study of
Collision-Cascade phenomenon using atomistic simulations

M. R. Basaadat*, M. Payami

1. School of Physics & Accelerators, Nuclear Science & Technology Research Institute, P. O. BOX:
14395-836, Atomic Energy Organization Tehran-Iran.

Abstract: Niobium has a considerable interest and applications in nuclear industry.
Because of unique properties, niobium and its alloys with zirconium is specially using in
nuclear reactors. The irradiation effect on Niobium (Nb) structure and the microstructure
evolution as well as structural damage causes to create defects such as Frenkel pair (FP)
and therefore, it is very important in structural and mechanical properties of that. In this
study, we have considered the details of irradiation-induced FPs as well as the collision-
cascade phenomenon in pure Nb structure. Because the reactors always work on high
temperatures, we have also taken a look at temperature effects on creation of FPs. Also,
irradiation-induced collision-cascade phenomenon has been considered in this study.
Results have shown a good agreement in lattice parameter and the number of FPs in
comparison with experimental and other theoretical results.

Keywords: Irradiation damage, Niobium, Molecular Dynamics, Frenkel Pair, Collision-Cascade.
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