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Effect of sintering temperature on the mechanical properties and
microstructure of dental zirconia toughened alumina ceramics
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2. Xiamen Key Laboratory for Diagnosis and Treatment of Oral Diseases, Xiamen 361008, Fujian, China)
[Abstract] Objective The influence of sintering temperature on the mechanical properties and microstructure of
dental zirconia toughened alumina (zirconia toughened alumina, ZTA) ceramics were analyzed. Methods The dental ZTA
ceramics were prepared at different sintering temperatures (1100°C , 1200°C, 1350°C, 1450°C and 1550°C). The hardness, brit-
tleness and line shrinkage of the ceramics were measured at different sintering temperatures after sintering. The microstructure
changes were observed. Results With the increase of sintering temperature, the hardness, brittleness and line shrinkage of ce-
ramics increased gradually, and the hardness, brittleness and line shrinkage of ZTA ceramics were compared at different tempera-
tures. the differences were statistically significant (P<C0. 05). Conclusion The effects of different sintering temperatures on the
brittleness, hardness, line shrinkage and microstructure of ZTA ceramics are different. When the sintering temperature is at

1350°C , the above properties of ZTA ceramics are in the best condition.
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Table 1 Effect of sintering conditions on the Hardness of Dental
ZTA Ceramics
Besh i (°CH FEAS T J% (Gpa)

1100 10 1.50+0. 10

1200 10 2.18+0. 159

1350 10 3.45+0. 2400

1450 10 5.26+0. 6:

1550 10 8.12+0. 52000®
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P <<0.001
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Table 2  Effects of sintering conditions on the brittlement of dental
ZTA ceramics
Pe 4k i (°C)H FEA JfE P 4 A (™ /%)
1100 10 0.65£0. 11
1200 10 1.10+0. 109
1350 10 1.24+0.1509
1450 10 1.98+0. 10%
1550 10 2.68+0, 120000
F 59.151
P <20. 001
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Table 3  Effect of sintering conditions on the shrinkage rate of dental

ZTA ceramic line

Bedh i g (°C) A LI (10 %)
1100 10 0.15+0.01
1200 10 0.21+0.019
1350 10 0.2240. 0300
1450 10 0.34+£0. 02000
1550 10 0.39+0. 0502000
F 22.326
P <0.001
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Figure 1 Effects of sintering conditions on the microstructure of dental ZTA ceramics
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