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The solid-state precipitation of alpha within the beta matrix of titanium alloys is a rather 
complex phenomenon involving both a structural bcc to hcp transformation as well as the 
appropriate diffusional partitioning of the alloying elements. Developments in advanced 
characterization techniques such as high-resolution scanning transmission electron 
microscopy and 3D atom probe (3DAP) tomography allow for unprecedented insights into 
the true atomic scale structure and chemistry changes associated with the precipitation of 
alpha. Such a coupling of 3DAP and TEM observations, on complex beta titanium alloys, 
indicate that when these alloys are solutionized in the single beta phase, quenched to room 
temperature, and subsequently aged at lower temperatures, the metastable omega phase 
can assist in the nucleation of the stable alpha phase. Furthermore, the 3DAP results clearly 
indicated that the structural component of this beta to alpha transformation precedes the 
diffusional partitioning of the alloying elements. These results suggest that this is a mixed 
mode (displacive + diffusive) transformation, similar to the bainite transformation in steels, 
and will be discussed in this presentation. 
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