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Introduction

Oxygen solid solution is known as one of strengthening mechanisms in Ti alloys. The lattice distortion owing to solid
solution is the key point in this strengthening mechanism and can be theoretically analyzed by first-principles
calculations. In this poster, the local structure of solutes oxygen and the lattice distortion in B-Ti alloy model were
computationally elucidated by using first-principles calculations. In addition, the increment of 0.2% yield strength of
B-Ti alloy model was estimated by combining these results with the Labusch model, the theory of solid solution
strengthening. These increments of 0.2% yield strength were validated by experiments. The single B-phase Ti alloys
with various oxygen concentrations were fabricated by powder metallurgy and a series of heat treatment, and their
microstructure and mechanical properties were characterized.
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S : Schmid factor
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¢ : Solute atom concentration
w : The range of the interaction
G : Modulus of rigidity
b : Burgers vector size
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‘Theoretical results by using First-principles calculations and the Labusch model ‘
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Octahedral model
After calculation

Increment of 0.2%Y'S by solid solution
estimated from theoretical method
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Solute oxygen is most stable at
the octahedral site in both results.

Increment of 0.2%YS by O solution
could be theoretically estimated.

Validation by Experiments
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Fabricated specimens have single 3 phase.
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The experimental lattice constants are in a good

agreement with calculation results.
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The increments of 0.2% Y'S were validated.




