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In the past decades, ceramic matrix composites (CMCs) have been attracting much attention for high-
temperature structural applications. Ceramics are characterized by high hardness, high corrosion
resistance, high heat resistance, high wear resistance, and low thermal expansion to be used for turbine
blades of aircraft engines and others. It is important to not only improve fracture toughness but also creep
and creep-fatigue resistances for high-temperature structures. In this study, SiC particles, SiC whiskers,
a-alumina (Al:Os) particles, Ni particles, Ti powders, and SUS304 powders were prepared and added to
partially stabilized zirconia (PSZ) for enhancement of high-temperature strength of the materials through
the interaction due to the stress-induced transformation of PSZ and strengthening by the additives. The
effects of the additives on the strengthening of PSZ were investigated on nano-, micro- and macro-scale
mechanical properties at elevated temperatures. Nano- and micro-scale indentation hardness, elastic
modulus and damping properties were evaluated using high-temperature nanoindentation equipment. For
macro scale properties, biaxial bending tests were conducted at RT and 300°C. The effect of the additives
on mechanical characteristics of PSZ were investigated by a coupling of nano-, micro- and macroscale
analysis at elevated temperatures.
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Fig.1 Graphite die set up with dimensions.

Fig.2 Photos of samples fabricated by SPS.
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Fig.3 Schematic illustration of the samples subject to bending
moment.

Fig.4 The part of the sample holder for disk bending tests
producing balanced biaxial bending stresses in the samples.
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Fig.9 Nanoindentation EIT parameter at high temperature
(300°C)
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Fig.10 Nanoindentation HIT parameter at high temperature
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Fig.11 Nanoindentation Tand parameter at high temperature
(300°C)
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Fig.12 Activation energy determined from DMA
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Fig.14 Stress-strain diagrams determined from DMA
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