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Nanograin ceramics potentially have improved physical and mechanical properties (hardness, toughness, ductility, etc.) and optical properties in comparison with their micron analogues. Y2O3:Eu3+ nanograin ceramics was obtained by low-temperature consolidation at high pressure. Established were the technological parameters of the formation of high-density ceramics Y2O3:Eu3+ (≥99 %) with an average crystallite size of 10-40 nм (p=8 GPа; T=25÷400 °С; t=30÷60 с) under the phase transformation of the cubic Y2O3 modifications into the monoclinic one. The coefficient of the optical transmission of the samples was Т=50% at =1000 nм.
It is shown that the luminescence of the biphasic ceramics Y2O3:Eu3+ is represented by the superposition of the emission spectra in the cubic and monoclinic phases, as well as the luminescence of the europium ions located near the grain boundaries.
Elastic and elastoplastic properties of nanostructural ceramic obtained at different sintering temperature are investigated. Increase of the of micro- and nanohardness values with the growth of the sintering temperature is connected with the decrease of the average grain size. Then, at practically constant grain size, further increase of the ceramics hardness seems to be caused by the strength of the intergranular bond. Peculiarities of the mechanical properties of nanostructural materials are mainly caused by the length and a special structure of the grain boundaries. The increase of the uniformity of the phase composition of the ceramic at sitering temperatures 300 °C and 400 °C provides better grain compatibility, that impedes plastic deformation along the grain boundaries. The elastic modulus values of the ceramics changes proportionally to the changes in their hardness.
