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Effects of starting powders on sinterability of Al,O;-Zr(O, nanoceramics
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Abstract: In this work, Al;O;-ZrO, nanocomposites were prepared by spark plasma sintering (SPS) of
nanocrystalline and amorphous powders, respectoively, and effects of starting powders on the densification
and microstructure of the nanocomposites were investigated. To obtain dense nanocomposites, the
minimum SPS temperature for nanocrystal powders was 1 400 °C, and the resulting grain sizes were about
320 nm. For amorphous powders, however, the hot pressing temperature was as low as 1 200 ‘C, and the
products exhibited finer grains of about 150 nm. It was confirmed that amorphous powders could be hot
pressed into dense nanocomposites at lower temperatures than nanocrystalline powders, and the easier
densification of amorphous powders was attributed to the phase transformation of amorphous particles in

sintering. This finding could provide new guidance for low temperature sintering of bulk nanocomposites.
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Fig. 1 Schematic diagram of spark plasma sintering system
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Fig. 2 XRD patterns of Al,O;-ZrO, powders calcinated at 800 ‘C and 1 200 ‘C
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Fig. 3 SEM images of (a) amorphous powders calcined at 800 C

and (b) nanocrystalline powders calcined at 1 200 C
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Fig. 4 XRD patterns of samples after SPS sintering at different temperatures
on (a) nanocrystalline and (b) amorphous powders
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Fig. 5 Bulk densities versus temperature in SPS of Al, O;-ZrO, ceramics

using (a) amorphous powders and (b) nanocrystalline
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Fig. 6 SEM images of Al, O;-ZrQO, nanoceramics after SPS sintering of

(a) nanocrystalline powders and (b) amorphous powders
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