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Molecular dynamics simulation of ZrNb alloy during

tensile deformation

AN Ke-ying, OU Xiao-qin, SONG Min

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: In this paper, the molecular dynamics simulation was used to study the influence of niobium content on

the tensile deformation behavior of ZrNb alloys. The results show that the phase transformation behavior of ZrNb

alloys with different Nb contents during uniaxial tensile deformation is similar to that of pure zirconium.

Externally applied loading induces the hexagonal close-packed (HCP) to body-centered cubic (BCC) phase

transition following the Pitsch-Schrader (PS) orientation relationship (OR). Then, the face-centered cubic (FCC)

structure transforms from the BCC phase in the Bain path. By calculating the basal stacking fault energy of

different ZrNb alloy systems, it is found that the energy barrier for forming basal stacking faults increases with the

increasing Nb content. Therefore, it is more difficult for the generation of basal stacking faults in ZrNb alloys with

a higher Nb content. With the increase of Nb content, the slope of the ZrNb alloys’ stress—strain curve increases

slightly and thus the elastic modulus increases, while the yield strength of the alloy gradually decrease. This study

may provide a better understanding of the deformation mechanism of zirconium-niobium alloys.
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