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Ab initio study of elastic behavior of pure zirconium under hydrostatic
pressure at different phases

M. R. Basaadat*, M. Payami Shabestar, S. Sheykhi

Physics and accelerators Research School, Nuclear Science & Technology Research Institute (NSTRI),
Atomic Energy Organization of Iran (AEOI), P.O. Box: 14395-836, Tehran, Iran.

Abstract:

Zirconium alloys are used as fuel cladding tubes and other structural materials in nuclear
reactors which have high melting point, low neutron absorption cross section, corrosion
resistant and proper mechanical stability. In this study, the elastic properties of different pure
zirconium phases have been studied and the effect of hydrostatic pressure on the elastic
behavior has been investigated. The o-phase calculation is in good accordance with
experimental data and other calculations. In addition, the elastic properties of B/w-phases, which
there are rare experimental data and calculations, have been obtained under hydrostatic pressure.
It has been shown that except for C44 in a and ® phases, all elastic constants increase with
pressure. This means that shear slips is decreased for hexagonal structures of Zirconium with
pressure while it is increased for cubic (B-phase) structure.

Keywords: Zirconium phases, Hydrostatic pressure, Elastic properties, Anisotropy,
Stability.
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