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Orientation Precision near Grain Boundaries

Stuart Wright (Ametek/EDAX )

Electron backscatter diffraction (EBSD) has become a common technique for measuring
crystallographic orientations at spatial resolutions on the order of tens of nanometers and at
angular resolutions approaching 0.1°. When EBSD measurements are automatically
collected at each point on a regular measurement grid it is possible to compare the
orientations of neighboring points in the grid to characterize any local misorientation
present in the microstructure. An increase in local misorientation is often observed near
grain boundaries in deformed microstructures. This may be indicative of dislocation pile-up
at the boundaries but could also be due to a loss of orientation precision in the EBSD
measurements in the immediate vicinity of a boundary. When the electron beam is
positioned at a grain boundary, the diffraction volume contains the crystal lattices from the
two grains separated by the boundary. Thus, the resulting pattern will contain contributions
from both lattices. Such mixed patterns can pose difficulties to the EBSD pattern indexing
algorithm. This presentation will show our work on quantitatively characterizing the ability
of EBSD to discriminate physical local misorientation phenomena from imprecision in the
measurements. In addition, the impact of various parameters for band detection and
indexing will be examined in terms of optimizing the OIM software and hardware for
orientation precision, speed and indexing success rates.

Use of Electron Backscatter Diffraction in elastic strain studies

David Dingley (EBSD =t > %1% )

Electron backscatter diffraction has been in use for determination of elastic strain in
crystalline solids for over 6 years. It has recently been employed also for the measurement
of residual dislocation density. This paper reviews the basic principles of the technique
paying particular attention to experimental details and the limitations expected when
investigating plastically deformed samples and polycrystalline materials. The use of CCD
cameras of higher resolution than the normal 1kx1k will be presented.

The second half of the paper is devoted to progress in absolute strain measurement where no
zero strain reference pattern is available and in experiments involving insitu deformation
studies. Results using a circular aperture in front of the phosphor that make these
measurements possible will be presented.
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