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Group IV transition metals Ti and Zr are the most attractive metallic materials in aerospace and nuclear industries. They 
have high specific strength, good biocompatibility, excellent corrosion and oxidation resistance and low neutron-capture. 

Ti and Zr have three polymorphic modifications, including high pressure ω-phase with hexagonal structure. In this work, 
the high-pressure behavior in the crystal structure of ZrTi2 have been systematically studied by using universal structure 
prediction method together with density functional theory. The structure prediction was carried out using USPEX (Universal 
Structure Predictor: Evolutionary Xtallography) code with the Vienna Ab-initio Simulation Package (VASP) code for 0, 25, 50, 
75, and 100 GPa. Uspex was developed by Oganov, Glass, Lyakhov and Zhu, which allows one to predict the most stable crystal 
structure and a number of low-energy metastable structures for a chemical composition at any pressure conditions without 
requiring any experimental input. In this work, the pseudopotentials of Ti and Zr elements were treated their respective 
orbitals 3p64s23d2 and 4s24p65s24d2 as valence electronic configurations. For USPEX, the maximum total numbers of atoms in 
the unit cell were limited to 6 (2 atoms of Zr and 4 atoms of Ti). According to the previous studies [6], three possible structures 
were chosen to study with USPEX: α-ZrTi2 with hcp structure (P63/mmc, 194), α-ZrTi2 with hcp structure (P6/mmm, 191), 
and β-ZrTi2 with bcc structure (Im3m, 229). Additionally, three structured obtained with same software were used to refine 
the search for stable structures: P6mm (183), P4mcm (127) and P-3m1(164). The results showed that the space groups 183, 
164 and 194 are the most stable structures at zero temperature and pressure for ZrTi2. The structure α-ZrTi2 (194) is the most 
stable between 3 and 75 GPa. Finally, the space group 164 is the most stable between 75 and 100 GPa.
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