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Table 1 Characteristics of the powder after calcined

Calculating method Dy Dy, D,

Grain size/nm 10 9 10
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Table 2 Comparision of the grain size of the Y-TZP gotten by pressureless-sintering,
rapid hot-pressuring and SPS (Sintering temperature=1200°C)

Sintering method Pressureless-sintering Rapid hot-pressing SPS
Relative density/% 99.1 99.4 99.5
Grain size/nm 120 300 220
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Fig. 2 Micrograph of the polished surfaces of the two kinds of sintered samples
(A) SPS; (B) Rapid hot-pressing; (a) Edge; (b) Middle; (c) Center
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Table 3 Comparision of the hardness of different parts (Hv/GPa)

Part Edge Middle Center
SPS 9.50+0.3 9.36+0.1 9.85+0.3
Rapid hot-pressure 10.79+0.2 8.97+0.4 594+0.7
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Fabrication of Nano Y-TZP by Rapid Hot-Pressing and SPS
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(1. State Key Lab of High Performance Ceramics & Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences, Shanghai 200050, China; 2. Technology Research Institute of
Osaka Prefecture Osaka 590-02 Japan)

Abstract: Ultrafine 3Y-TZP materials were fabricated by the rapid hot-pressing and SPS(Spark
Plasma Sintering). It was found that although the relative densities of the Y-TZP sintered by the
two kinds of rapid rate sintering methods were higher than that of sintered by ordinary hot-pressing
at the similar sintering temperature, the grain sizes were larger than that obtained by pressureless
sintering; On the other hand, the structure of the samples sintered by SPS was much homogeneous
than that sintered by rapid hot-pressing. The reasons of those phenomena were also discussed. By
choosing appropriate condition, ultrafine 3Y-TZP materials with a relative density of 99% could
be gotten by both the two kinds of rapid rate sintering.
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