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Abstract
Polycrystalline Y2O3 is the material of choice for IR applications since it has excellent
optical properties in the visible, and near infra-red band. However, current processing
methods yield polycrystalline Y2O3 with large grain size (> 100 µm), which limits the
hardness and erosion resistance attainable. One way to improve strength is to
develop an ultra-fine grained material with acceptable optical transmission properties.
To realize a fine-grained ceramic, one approach is to develop a duplex-phase or
composite structure, in which one phase inhibits the growth of the other phase during
processing. In this study, Y2O3-MgO nanocomposite with various Mg0 content were
synthesized using plasma spray and flame synthesis techniques.
Transmission Electron Microscopy imaging, as well as EDS chemical mapping,
revealed that the consolidated sample have bi-continuous MgO-Y2O3. The
mechanical and optical properties of a uniformly consolidated fine- grained ceramic
composite are measured and correlated with structure. The nanocomposite has high
potential in defense and space related applications.
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Polycrystalline cubic Y2O3 exhibits high mid-range IR transmission, making it
a desirable material for IR-window applications.

Porosity is ~ 1.9%
Total area is 9.89 um2
Average porosity size is 102 nm
Maximum porosity size is 279 nm
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Bright areas in the BF image are MgO phase while darker ones represent
the Y2O3 phase
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