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Abstract

The 3D X-ray crystal structural microscope is a new nondestructive tool for the
three-dimensional characterization of mesoscopic materials structure. A prototype
microscope is installed on beamline 34-ID at the Advanced Photon Source, which
has a routine spatial resolution of approximately 0.5x0.5 x 1 mm3 and can probe tens
to hundreds of microns below a sample surface depending on the composition of the
sample. Here we report initial results from an emerging new method for grain
boundary characterization, with unprecedented sensitivity to grain boundary
misorientation of a tenth of a milliradian and with detailed new information about
grain boundary surfaces in three-dimensions. This new approach is certain to address
long-standing questions about grain boundary networks in materials and provides

oundary models.
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Optical microscopy

Comparing with OIM of
Electron Back-Scattering
Microscopy (EBSD):
« Phase discrimination
spatial resolution to
0.3 um x 0.4 pm
EBSD: ~ 0.1um
«Orientation < 0.01° (~1Xx
104)
EBSD: ~0.1-1.0°
« Strain resolution ~1 x 10-4
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NOTE: 1 = low angle boundary < 15°
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