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ABSTRACT

3Y-TZP containing 0.3~ 1.2 wt% of Al,O; was prepared by slip-casting after attrition milling. The specimen was sintered at 1390
~1510°C and mechanical characterization and microstructure analysis were conducted. Monoclinic content of the specimen was
calculated by XRD. The apparent density of specimen increased with increasing sintering temperature. While above 1470°C, the
formation of m-ZrO, degraded the density. The microhardness of specimen decreased with temperature because monoclinic phase
increased with the grain growth. The specimen containing Al,Q5 below 0.9 wt% sintered at 1430°C showed the highest microhardness

of 1360 Hv.
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Table 1. Specification of 3Y-TZP
Chemical analysis

Element Unit Result
AlLO4 ppm <20
CaO ppm <20
Fe, 04 ppm <20
Si0, ppm <20
TiO, ppm <20
Y,0; wt% 5.37
Particle size distribution
Unit Result
10% less than micron 0.11
50% less than micron 0.36
90% less than micron 1.62
Other physical properites
Unit Result
Surface Area mz/g 13.51
L.OI wt% 0.76
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Fig. 1. Flow chart of experimental procedure.
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Fig. 2. Apparent density of sintered 3Y-TZP at various
temperatures with different amounts of alumina.
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Fig. 3. XRD patterns of sintered 3Y-TZP at various temperatures with different amounts of alumina. (a) 1390°C, (b) 1430°C,

() 1470°C, and (d) 1510°C.
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Fig. 4. Tetragonal phase fraction(%) at various conditions.
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ratures with different amounts of alumina.
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Fig. 6. SEM images of 3Y-TZP according to different weight percents of alumina sintered at 1390°C. (a) 0 wt%, (b) 0.3 wt%,
() 0.6 wt%, (d) 0.9 wt%, and (e) 1.2 wt%.
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Fig. 7. SEM images of 3Y-TZP according to different weight percents of alumina sintered at 1430°C. (a) 0 wt%, (b) 0.3 wt%,
(c) 0.6 wt%, (d) 0.9 wt%, and (e) 1.2 wt%.
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Fig. 8. SEM images of 3Y-TZP according to different weight percents of alumina sintered at 1470°C. (a) 0 wt%, (b) 0.3 wt%,

(c) 0.6 wt%, (d) 0.9 wt%, and (e) 1.2 wt%.
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Fig. 9. SEM images of 3Y-TZP according to different weight percents of alumina sintered at 1510°C. (a) 0 wt%, (b) 0.3 wt%, and

(c) 0.6 wt%.
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