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Abstract. We study the plastic deformation of the ��  phase which is obtained when Titanium 
undergoes a phase transformation under pressure. We perform molecular dynamics simulations 
under uniaxial loading and find that the ��  phase not only shows brittle fracture upon loading in the 
�������� ��direction, but also exhibits “superplastic” deformation features along the ���� ���� ��direction. 

The brittle fracture is analogous to that which occurs in metallic glass by means of shear banding 
whereas the ductility is mediated by the ��  (hcp) to �� (hexagonal) phase transformation. We 
further show that the elastic deformation of the ��  phase is anisotropic; it can be non-uniform upon 
�������� �� uniaxial compression. Our results provide insight into the mechanical behaviour of the ��  

phase and imply that the transformation mediated ductility can lead to improvement of the 
plasticity of ��-containing Titanium alloys. 

1.  Introduction 
Phase transformation processes have a substantial impact on the inelastic and damage response of 
materials. Yet, our understanding of how different loading conditions affect volume fractions of 
transformed phases is very much in its infancy [1]. The group IV hexagonal close-packed (hcp) metals Zr, 
Ti and Hf, and their alloys have served as an excellent test-bed for studying aspects of deformation and 
phase transformation behaviour under different conditions.  For the hexagonal closed packed ��  (hcp) to   
��  (hexagonal) phase transformation, progress over the last three decades from recovery experiments and 
analysis of wave profiles [1-3] has largely focused on capturing the behavior of the equation of state, 
orientation relationships in microstructures, understanding the influence of impurities such as oxygen, and 
characterizing the deformation. Noteworthy is that the high pressure ��  phase is highly metastable and 
retained on release under ambient conditions.  

Titanium (Ti) and its alloys are of considerable technological importance in the aerospace, nuclear, 
and biomedical industries due to their high strength, light weight, corrosion resistance, and nuclear 
absorption cross sections [4-6]. However, the ��  phase is quite brittle and can always be found either in ��-
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