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Development of Ti-based super-high strength alloy by combination of fine and

oriented microstructure control and phase stability
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To develop new light-weight high-strength heat-resistant Ti alloys by
refinement and orientation of the hard and soft lamellar microstructures in eutectic alloys, the
microstructure and mechanical properties of the directionally-solidified eutectic Ti-Fe and Ti-Co
eutectic alloys were investigated. In the Ti-Co eutectic alloys, a remarkably fine nano-lamellar
microstructure was observed, and in both alloys, high yield strengths approaching 2 GPa were
obtained in compression tests at room temperature. Although strengthening by the introduction of a
new local deformation mode due to the interface constraint effect between layers could not be
achieved, the present work suggests that control of the morphology of the lamellar microstructure is

essential for further strengthening.
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