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A DFT Study of the Effect of Nb Impurity on Mechanical Properties of
Zr

Basaadat, Mohammad-Reza; Payami, Mahmoud
Atomic Energy Organization, Nuclear Science & Technology Research Institute, School of Physics &
Accelerators

Abstract:

Zirconium is one of the most important base materials used in structural components of nuclear reactors,
having low absorption cross-section for thermal neutrons, and its alloys with niobium has good
properties in the working conditions of reactors. One of the important parameters used in the design of
alloys is the mechanical properties. In this work, using the density-functional theory, we have calculated
the mechanical properties of Zr-6%Nb and compared with those of pure Zr crystal. The generalized
gradient approximation for the exchange-correlation functional is used in the calculations. The
calculation results show that alloying with a 6% niobium, results in significant changes in the elastic
constants Cui, Ciz, and Cas of pure zirconium, which in turn, influences the Young’s and shear moduli.

Keywords: Mechanical properties, Zirconium-niobium alloy, Elastic constants, Density-functional
theory, Generalized gradient approximation
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