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There is a growing interest in ultra-fine grained powders for processing ceramic
components. This is motivated by the promise of improved sinterability allied to special ceramic
properties such as superplasticity, giant magnetoresistance, transparency in opaque ceramics and
enhanced homogeneity. These special properties of the so-called nanostructurcd materials are
directly related to their unusual microstructure that features very small grains (< 100 nm) and a large

fraction (up to 40 vol% depending on grain size) of highly disordered interfaces' *.

There are several techniques to produce nanosized ceramic powdcrsj. In this work, the
coprecipitation technique was used to prepare nanosized zirconia-3 mol% yttria (Y-TZP) with high
sinterability and small average grain size. Zirconyl chloride (> 99%) and yttria (> 99%) were used
as starting materials. The conventional experimental procedure for coprecipitation experiments was
improved by introducing an azeotropic distillation step. Microstructural characterization has been
carried out on fractured surfaces of sintered specimens with a scanning electron microscope
(LEO1401, Oxford).

Results of powder characterization show the agglomeration degree afler calcination.
However, these agglomerates are not hard so that they could be broken during pressing giving rise
to a powder compact easily densified by firing at temperatures lower than 1200 °C,

Figure | shows the fracture surfaces of a specimen sintered at 1185 °C for 5 h with
progressively increasing magnification. For the lower magnification (top) a smooth surface is

" observed without rough imperfections like large voids or inclusions. For a higher magnification

(middle) a homogeneous distribution of grain sizes is seen. This specimen has an estimated average
grain size of ~ 100 nm. The hydrostatic density reached 98.5% of the theoretical value. Fracture is
typically intergranular (bottom). These results demonstrate the high degree of microstructural
homogeneity of Y-TZP sintered specimens prepared by this technique.
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Figure |: Scanning ¢lectron micrographs of fractured surfaces of a nanosized Y-TZP sintered
specimen,




