Modeling the hcp to omega Phase Transition in Titanium.
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The equilibrium phase diagram of titanium contains two different hexagonal phases:
hexagonal closed-packed (hcp) and the high-pressure omega phase[l]. While the pressure
induced transition between these phases is known to be martensitic, the microscopic me-
chanics remains a mystery. Several models have been proposed, but connecting these to
experiment—through orientation relations—has not identified a preferred mechanism. To
elucidate this, we calculate the energy barrier of several possible pathways to determine the
mechanics. Our simulations also allow us to understand the role of geometric effects in the
microscopic pathway. Calculations were performed using a tight-binding model[2] that was
refit for titanium to accurately reproduce the structural energies in a FPLAPW calculation,

with a short-range functional form designed for use in molecular dynamics.
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