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Abstract : Mechanical properties including biaxial flexural strength, hardness, fracture toughness, as well as aging properties of zirconia

ceramics with different content of yttria(3 mol% and 5 mol%) were investigated. Phase composition was calculated based on X-ray

diffraction. Surface topography was analyzed via scanning electron microscopy. Thus we could analyze Y,0,’s effect on mechanical and

aging properties of zirconia ceramics. The result shows that the mechanical and aging properties of ZrO,-3Y samples are better and worse,

respectively, than that of ZrO,-5Y samples.
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Tab.1 Names of samples

Name Molar content of Y,0, Sintering temperature
3Y-1450 3% 1450 C
3Y-1500 3% 1500 C
3Y-1550 3% 1550 C
5Y-1450 5% 1450 C
5Y-1500 5% 1500 C
5Y-1550 5% 1550 C
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Tab.2 Content of monoclinic phase
[EST 0h 6h 16 h 24 h
3Y-1450 0 3.4% 5.4% 12.1%
3Y-1500 0 4.2% 15.0% 19.0%
3Y-1550 0 4.3% 17.0% 48.2%
5Y-1450 0 2.1% 2.7% 3.2%
5Y-1500 0 1.9% 2.9% 3.4%
5Y-1550 0 2.6% 2.7% 3.5%
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Ta.3 Density of samples
Name Density /(g -cm™) Name Density/(g -cm™)
3Y-1450 6.08 5Y-1450 6.05
3Y-1500 6.07 5Y-1500 6.02
3Y-1550 6.07 5Y-1550 6.01
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Tab.4 Mechanical property

Sample Biaxial flexural strength /MPa Vickers—hardness /GPa Fracture toughness /(MPa - m'?)
3Y-1450 1510.1 13.7 5.07
3Y-1500 1755.7 13.5 5.54
3Y-1550 1593.0 13.6 5.10
5Y-1450 625.3 13.0 2.46
5Y-1500 926.6 13.6 2.70
5Y-1550 774.4 13.7 2.43
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