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Multi-scale analysis of omega transformation using novel microscopy techniques

Nishida, Minoru
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Following five unsolved problems in omega transformation in beta-Ti and Zr alloys

were investigated; crystallographic difference between athermal and isothermal phases, real dimensional an
alysis of athermal and isothermal phases, effect of metallurgical factors on morphology and crystallograph
y, transformation mechanism and relation between omega transformation and precursor phenomena of thermoela
sticmartensi tic transformation.
We succeeded in direct observation of the characteristic atomic arrangement with dumbbell structure in ath
ermal and isothermal omega- phases beta-Ti and Zr alloys by high-angleannular dark field scanning transmis
sion electron microscopy. The relative atomic displacement in the dumbbell structure was quantitatively es
timated. The displacement gradually increased from 0.5 at the inner region of omega to 0.67 at omega/beta
interface. The relation between transformation mechanism and each of omega morphologies has been also disc
ussed on the basis of 3D tomography.
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