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Abstract

The past decade has seen a dramatic increase in the use of automated characterization tools for the
study of material microstructures in 3-D. In this presentation, we will describe a few basic
approaches, such as focused ion beam serial sectioning, robot-controlled serial sectioning, electron
tomography, and vector field electron tomography. We will begin with an overview of the
instrumentation used to obtain these 3-D data sets, as well as the methodologies needed to
subsequently convert the individual images into a high quality 3-D stack. Segmentation, i.e.,
partitioning of the data set into disjoint regions, continues to be a major stumbling block in our
attempts to streamline the data acquisition and reconstruction processes. We will draw examples
from the study of structural materials, such as nickel-based super alloys used in jet engines and
land-based turbines; we will also apply our approach to biological samples (in this case the
cotyledon of the Arabidopsis Thaliana plant) with images acquired by laser confocal scanning
microscopy. We will conclude the presentation with an overview of Lorentz microscopy, which is
used to determine the magnetic domain structure of magnetic materials. We will illustrate how this
technique can be combined with tomographic approaches, to reconstruct, in 3-D, the magnetic
vector potential in and around the sample.
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automated metallography instrument.
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