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Intergranular damage and failure mechanisms in high-strain-rate superplastic
nanoceramics
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The relationship was investigated between intergranular cavitation damage and
tensile failure in tetragonal-zirconia-based materials: doped and undoped high-purity materials and
composite materials dispersed with second and/or third phases. The results showed that microcracks caused
from extensive cavity coalescence led to superplastic tensile failure, independently of the compositional
and microstructural varieties in the present materials. The results also showed that the effects of the
doping and dispersed phases depended strongly on the strain rate. The doping or the second- and/or
third-phase-dispersion that enhanced ordinary superplasticity at strain rates at around 1E-4 1E-3 /s was
rather found to lower the tensile elongation at strain rates higher than 1E-2 /s. The present study
indicated that such strain-rate dependence may arise from the strong strain-rate dependence of cavity
formation in the doped or the composite materials.
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