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Under ambient conditions, the stable phase of titanium, α-Ti, crystallizes in the hcp structure. At 
7 GPa, Ti undergoes a phase transition toward a different hexagonal phase, ω-Ti. Because of the 
importance of its industrial applications, the plastic properties and dislocations in α-Ti have been 
studied extensively. However, hardly anything is known about dislocations in the high pressure 
phase, ω-Ti. 
This experiment was designed to study polycristalline α-Ti and ω-Ti using 3D x-ray diffraction, in 
order to track the orientations of individual grains for α-Ti and ω-Ti, before, during, and after the 
phase transition. We also collected high resolution diffraction data on those grains in order to apply 
x-ray line profile analysis to identify the dislocations present in the material and their densities. The 
method has already been applied to Ti under ambient conditions and is described in details in Ungar 
et al (2010). It has also been applied at high pressure (90 GPa) on MgGeO3 post-perovskite and is 
described in Nisr et al (2012). 
A pure Ti sample, 50x50 µm2 was loaded in a DAC, along with ruby and gold for pressure 
calibration, in methanol-ethanol. Data were collected using a 42.7 keV monochromatic beam at 2.6, 
10.7, and 33 GPa. For each pressure, data were collected first with the detector in close position, 
401 mm from the sample, and far position, 800 mm away. Detector area was too small to cover the 
full reciprocal space in the far position. Data was therefore collected for two adjacent positions for 
the far detector position. For each detector position, data were recorded in steps of ∆ω=0.25° 
between ω=-38° and ω=+38° with a 5 s counting period, resulting in 912 images for each sample 
(Au and Ti) and each pressure. 
First half of the beamtime was dedicated to the writing of macros for automatic collection of the 
912 images, including sample rotation and detector movements. Second half of the beamtime was 
used for collecting the data for each pressure. 
Data analysis is now underway. Close detector data will be used for 3D-XRD indexation, tracking 
individual grains, their orientations, and their positions. Far detector data will be used to process 
dislocation densities in the identified grains. 
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