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Comparative Study on the Quality of Sintered Zirconia Block
Fabricated by Using Domestic Powder and Global-Brand Powder

Yong-In Kim - Seung-Mi Lee - Jai-Won ByeonT
Department of Materials Science and Engineering, Seoul National University of Science and Technology

Sintering behavior of 3%jyttria-stabilized zirconia was comparatively studied using a spray-dried powder produced
by a domestic and global company. Quality of the sintered block was analysed in terms of relative density, shrinkage
rate, grain growth, hardness, and fracture toughness. Relative density, shrinkage rate, and hardness value of the
finally sintered block was similar between domestic and global zirconia powder, respectively. But, flexural strength
of the domestic powder specimen was about 70% of the sintered block produced by using a global powder. The poor
sintering quality of the domestic powder was discussed in relation with compressibility of the spray-dried
granule-type powder and the amount of monoclinic phase in the as-received powder.

Keywords: Zirconia, Powder, Quality, Strength, Sintering
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{Table 1> Chemical Composition of the Commercial Spray—
Dried 3%yttria—Stabilized Zirconia(3Y—TZP) Powder
Produced by a Domestic Company [wt%)].
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<Figure 1> Scanning Eletron Microscope Images of the
Spray—Dried Granule and Individual Powders in
the Granule; (a) granule and (b) powder
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<Figure 2> X—ray Diffraction Patterns of the As—Received
Powder Produced by a Domestic Company
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{Figure 3> Change of Relative Density with Sintering

Temperature and Time
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{Figure 4> Change of Shrinkage Rate with Sintering

Temperature
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{Figure 6> Change of Average Grain Size with Sintering
Temperature
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{Figure 7> Change of Vickers Hardness with Sintering
Temperature
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{Figure 8> Change of Fracture toughness with Sintering
Temperature
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{Figure 9> Scanning Eletron Microscope Image of the
Spray—Dried Granule Produced by a Global
Company
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{Figure 10> X—ray Diffraction Patterns of the As—Received

Powder Produced by a Global Company
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{Figure 11> Comparison of Sintered Density between
Global and Domestic Powder

{Table 2> Summarized Physical and Mechanical Property of Sintered Block Produced by Using Domestic and Global—

Brand Powder

Relative . Monoclinic Vickers Biaxial Flexural )
Type of ) Shrinkage : Weibull modulus
Density Fraction Hardness Strength :
powder [%] (Kim et al., 2012)
(7] [%] [HV] [MPa]
Domestic brand 98 23 8% 1,338 630 1.8
Global brand 99 24 0% 1,382 920 5.5
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