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Deformation and fatigue mechanisms of HCP metals, such as magnesium and
titanium, have not been yet clear. The aim of this research is to establish the
mechanisms with single crystals and computer simulation. The establishment of the
mechanisms can attain the effective development of mechanical properties of HCP
metals.

Deformation mechanisms of single crystal: Dislocation slip systems and twins are
investigated by tension, compression and bending tests of HCP single crystals. The
role of each deformation mechanism in plastic deformation is analyzed (Figure1 ).
Crack propagation in single crystal: Orientation dependence of fatigue crack
propagation behavior is investigated by fatigue test of single crystals. High cycle
fatigue test machine is developed and 'Giga' cycle fatigue test is carried(Figure 2).
Analysis of atomistic structures and mechanical properties by molecular
dynamics simulations: Slip process of dislocation and crack tip structure are
investigated. This enables evaluation of mechanical properties of nano-scale materials
(Figure 3). Figure 3 MD simulation of nano-indentation.




