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Fig.1  Effects of sintering temperature on relative densities and 

grain sizes for OPSed zirconia ceramics 
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Fig.2  SEM morphologies of zirconia ceramics at sintering temperature of 1300 � (a), 1400 � (b), 1500 � (c); grain size distribution of 

three specimens densified at different temperatures (d) 
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Fig.3  Effects of sintering temperature on hardness and bending 

strength for OPSed zirconia ceramics 
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Fig.4  Weibull plots (a) and load-displacement curves (b) for 3Y- 

TZP samples prepared by various techniques 
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Effect of Sintering Temperature on Structures and Properties of High 

Quality Zirconia Ceramics Under Oscillatory Pressure 

 

Han Yao

1

, Li Haiyan

2

,

 

Xie Zhipeng

2

, Wang Huadong

1

, Li Shuqin

1

 

(1. Aerospace Institute of Advanced Materials & Processing Technology, Beijing 100074, China) 

(2. State Key Laboratory of New Ceramics and Fine Processing, Tsinghua University, Beijing 100084, China) 

 

Abstract: Oscillatory pressure sintering technique (OPS) was used to prepare high quality zirconia ceramics. The effects of sintering 

temperature on the relative density, grain size, microstructure and mechanical properties of zirconia ceramics were investigated. The results 

show that with the application of oscillatory pressure, the variation of relative densities is not obvious while the grain size significantly 

increases as the sintering temperature increases. All specimens reach a nearly full density as there is scarcely no pores on the polished 

surface. The highest hardness and bending strength of 16.6 GPa and 1455 MPa, respectively, are reached when the target temperature 

reaches 1300 Ä. Compared with conventional pressureless and hot pressure sintering process, the introduction of oscillatory pressure 

significantly reduces the densification temperature of zirconia ceramics, and evidently enhances mechanical strength and fracture 

reliability. 

Key words: zirconia; sintering temperature; oscillatory pressure sintering; property; microstructure 
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