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High-purity tantalum single crystal cylinders oriented with [110] parallel to the
cylinder axis were deformed 10, 20, and 30 percent in compression. The samples
were subsequently sectioned for characterization using Orientation Imaging
Microscopy (OIM) along two orthogonal sectioning planes: one in the plane
containing [001] and [110] (longitudinal) and the other in the plane containing
[110] and[110] (transverse).

To examine local lattice rotations, the Euler angles relative to a reference angle at
the section center were decomposed to their in-plane and out-of-plane components.
The in-plane and out-of-plane misorientation maps for all compression tests reveal
inhomogeneous deformation everywhere and particularly large lattice rotations in
the comners of the longitudinal section. Of particular interest are the observed
alternating orientation changes. This suggests the existence of networks of
dislocations with net alternating sign that are required to accommodate the observed
rotations.

Rotation maps from the transverse section are distinctly different in appearance
from those in the longitudinal plane. However, the rotation maps confirm that the
rotations observed above were about the [110] axis. Alternating orientation
changes are also observed on this section. Results will be directly compared with
crystal rotations predicted using finite element methods and reviewed in light of the
LILNL Multiscale Materials Modeling Program.
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