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PG9A-2 | Weibull Distribution of Mechanical Properties
as a Function of Sintering Temperature for Hot —Pressed
Sintering Yttria
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Yttria (Y203) ceramics are used in semiconductor
etching technology due to their high temperature
stability, corrosion resistance, and plasma resistance,
which is several orders of magnitude higher than that
of quartz, Al203, ZrO2, BN, and SiC. However, due to
their low toughness and strength reliability, they are
not easy to verify and design for mechanical parts, so
an evaluation method to ensure reliability is absolutely
necessary. The microstructure of Yttria ceramics
sintered at high temperature and pressure was observed
as a function of sintering temperature. The Vickers
hardness, fracture toughness, and M.O.R. of the sintered
specimens were measured, and Weibull statistical
distributions with shape and scale parameters were
derived. For hardness and M.O.R., the shape parameter
and scale parameter have the largest variation
characteristics in the temperature region where the
crystalline and glassy phases are mixed, while the
fracture toughness shows a sharp decrease at the
temperature condition where the glassy phase is
produced. The probability distribution and inflection
point were found to play an important role in the
microstructure change of the grains. This
(paper/research/work/...) was supported by Korea
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