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ABSTRACT
Titanium (Ti) and its alloys have been widely used as implant materials due to their outstanding mechanical
characteristics and biocompatibility. Some of the applications includes orthopedic, and endoderm surgeries
etc. However, there is a great concern regarding the difference in the implant material’s Young’s modulus
and that of natural bone. With prolonged use, Ti alloys releases dangerous ions to the human body hence the
need to improve the Young’s moduli of these alloys. The aim of the study is to investigate the structural and
mechanical stability of Ti-Mg-Si alloys using first principle approach. The elastic properties and the Density of
States (DOS) of the alloys were determined by the first-principle calculations based on the Density Functional
Theory (DFT) using Cambridge Serial Total Energy Package (CASTEP) and the results were compared with
the available experimental results. Cubic Ti-Mg-Si tends show a rise in the density of states peak near the
fermi line. In conclusion Mg contribution to the structure Ti-Mg-Si leads to a formation of a metallic bond
and increased elasticity which confirms the mechanical and structural stability.
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