Texture characterization of non-conductive and superconductor ceramics by EBSD
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Electron Backscattered Diffraction is a powerfull technique for quantitative texture analysis and grain orientation imaging. The requirements for the obtaining of
suitable diffraction patterns are a molecular-scale polishing of the surface along with the lack of charging artifact. This is why EBSD analysis was mainly
developped for conductive sample such as metals and alloys. Here we present three examples of ceramics which have been successfully characterized by EBSD in a
FEG-ESEM microscope, in high-vacuum mode.

MULTIPHASE CERAMIC: POLYCRISTALLINE YBaCuO
Y123 matrix + Y211 small crystals
Scan collected across a grain boundary

DISCUSSION
1. Y211 phase content is not homogenously distributed
across the boundary, but the particles show random
orientation (fig.b and c).
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2.The presence of a crack does not indicate a grain
boundary (fig. a and d)
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3.Subgrains exist in a Y123 domain, which appear as
slightly different color in the orientation maps (fig.d)
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4. The misorientation gradient in a Y123 domain is
quite larger than 5°, which is the value currently
accepted for the maintaining of superconducting
properties. However, this misorientation is mainly inplane (fig. e).
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5. The IPF texture plot of Y123 shows islands
corresponding to the orientation density distribution
and maximum orientation density for each grain.
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MULTIPHASE CERAMIC: YBaCuO SINGLE DOMAIN
Y123 matrix + Y211 small crystals
Artificially patterned hole single domain sample:
the holes enhance the oxygen-enriching annealing step
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2. Y211 particles are randomly distributed and oriented
(fig.g and i)
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3. Subgrains exist in the Y123 domain, which appear as
slightly different color in the orientation map (fig. h).
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4. The misorientation gradient in a domain is lower than
8°, and is mainly in-plane, allowing the maintaining of
superconducting properties. Strictly single domain as
well as twinned areas can be highlighted (fig.j).
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1. The presence of holes do not impede the crystal growth
mechanism of the Y123 matrix single domain.
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5. The IPF texture plot shows a single maximum of
orientation density, centered close to the 001 direction,
with a very high value ( >1000 mrd)
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SINGLE PHASE CERAMIC: MAGNETICALLY TEXTURED Al2O3
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EBSD-SEM mapping on the sample sintered at
1600°C and legend showing directions aligned
with the magnetic field.
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Conclusions
Improvement of the texture strength by increasing the sintering
temperature. The preferential orientation of the green body tends to
favor the texture development via an anisotropic grain growth during
firing. Correlation Neutron diffraction-EBSD.

