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Abstract

We performed first-principles calculations for the pressure-induced martensitic phase transition from the ground state
ferromagnetic body-center cubic (bce) phase to a nonmagnetic hexagonal close-packed (‘hep) phase of Fe under uniaxial
strain along the [001] direction of bcc phase based on density-functional theory, employing the pseudopotentional and
plane-wave method. The calculated results show that the transition path under unixial strain is significantly different from
that under hydrostatic pressure. A sudden drop of the magnetic moment is observed at a critical point on the transition
path, which results in a discontinuous derivative in the total energy and volume curve. This is a feature of a magnetic first-
order phase transition, which indicates that magnetism is the primary stabilizing mechanism of the bce structure. The
enthalpy barrier for bee-to-hep transformation decreases as the uniaxial strain ( the pressure) increases. The physical

origin of the influence of uniaxial strain on the phase transition is discussed.

Keywords: phase transition, uniaxial strain, first-principles, iron

PACC: 8130K, 6220F, 7115A, 7630F

# Project supported by the Foundation of Key Laboratory of Shock Wave and Detonation Physics for National Defense Science and Technology of
China ( Grant No. 9140C67010106ZS75) , the Key Program of the Science and Technology Foundation of China Academy of Engineering Physics
(Grant. No. 2007A01004) and the National Natural Science Foundation of China ( Grant Nos. 10576004, 10776022 ).

1 Corresponding author. E-mail: wjzhu@ caep. ac. cn



