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Fig.1 TEM image of the zirconia powder
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Fig.2 XRD patterns of the sintered samples: (1) SPS at 1200 C,
(2) SPS at 1300 C, (3) pressureless sintering at 1400 C,
and (4) SPS at 1500 C
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Fig.3 SEM fracture surfaces of the sintered samples: (a) SPS at 1200 C, (b) SPS at 1300°C, (c) pressureless sintering at 1400°C, and (d)

SPS at 1500 C
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Fig.4 Relative density and bending strength of the sintered

samples
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Fig.5 Hardness and fracture toughness of the sintered samples
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Fig.6 Machinability of the sintered samples
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Preparation of Zirconia Ceramics by Spark Plasma Sintering Technique and
Their Mechanical Properties

Zi Wei "%, Lin Yuanhua?, Wei Yan ', Ma Qi !, Deng Xuliang :
(1. Peking University, Beijing 100081, China)
(2. Tsinghua University, Beijing 100084, China)

Abstract: Using nano-sized zirconia powder (Tosoh, Japan) as raw material, nano-zirconia ceramics were prepared by spark plasma
sintering (SPS) process and pressureless sintering method. Properties of the powder and bulks were investigated by XRD, SEM and TEM
to compare microstructure and mechanical property differences between the samples prepared by different sintering methods. It is found
that at the experiment limits, mechanical properties are improved with the increasing temperature by SPS process and the bending strength
reaches 1483 MPa at 1500 C. However, the values of the machinability rate are lower than that of the pressureless sintering group. The
use of spark plasma sintering technique could significantly improve the mechanical properties of ZrO,, but could not improve its
machinable performance.
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