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Influence of MgO and TiO, on mechanical properties of zirconia toughened alumina ceramics formed by
gel—-casting technique WANG Si—qgian, WANG Wei, DU Ruo—xi, ZHANG Da—feng, LIU Chuan—tong, MA Jian—
feng. Dept. of Prosthodontics, School and Hospital of Stomatology, Wenzhou Medical College, Wenzhou 325027,
China

[Abstract] Objective The objective of this study is to investigate the influence of mechanical properties and sin—
tering performance by adding 5% weight percentage aids to nano—compound zirconia toughened alumina ZTA ceramics.
Methods Micrometer Al,O; and nanometer ZrO, quality ratio 4:1 were used to get 55% volume percentage
slurry. Magnesium oxide and titanium oxide were taken as aids which were 5% weight percentage of the Al,O; and
7r0, powder. Five groups number 0, 1, 2, 3, 4 group were divided according to different proportion of aids. After
gel—casting, the porcelain pieces were sintered at 1150, 1200, 1300, 1400, 1450, 1500, 1600 °C for 2 hours. Static
three—point flexure strength, line shrinkage, relative density were measured and scanning electron microscopy SEM
was used to observe section. Results Number 1 MgO 1%, TiO, 4% group had the highest bending strength. It
was 401.78+19.50 MPa after sintering at 1 600 °C for 2 hours and was higher than O group 380.64+44.50 MPa.
Bending strength became lower than 0 group when MgO was more than 2% or more than that weight percentage of
ZTA powder. When MgO content was higher than 2% or more than that weight percentage, there was no difference
in relative densily raising rate between each sintering assistants groups. When the sintering temperature was higher than
1200 °C, all groups showed obvious line—shrinkage and the groups which contained sintering assistants were all was
higher than O group. Conclusion Adding MgO and TiO, aids from 1% to 4% weight percentage of ZTA will

promote fritting and increase ZTA nano —compound

ceramics mechanical properties. Adding 2% MgO aids

12008-09-18 [ 1 2008-11-05 or more than that weight percent will has no obvious
1 30870632 . . . ..
help to increase the relative density raising rate of
1120070038 ZTA nano —compound ceramics and will degrade the
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mechanical properties of ZTA nano—compound ceramics.
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Tab 2 The shrinkage of five groups after sintering at each temperature %
C 0 0%MgO 1 19%MgO 2 2%MgO 3 3%MgO 4 4%MgO

1150 0.094+0.076 0.231+0.132 0.211+0.063 0.202+0.067 0.127+0.875

1200 0.081+0.017 0.613+0.042 0.268+0.041 0.212+0.050 0.108+0.021

1300 0.740+0.060 3.670+0.106 3.775+0.114 3.581+0.108 2.535+0.293

1400 2.729+0.096 6.698+0.155 10.257+0.181 12.255+0.317 9.836+0.205

1450 4.594+0.298 16.873+0.125 16.388+0.157 16.374+0.124 15.422+0.226

1500 8.040+0.086 17.314+0.091 18.959+0.252 19.071+0.180 17.835+0.188

1 600 16.951+0.350 19.062+0.170 19.611+0.406 18.789+0.240 18.929+0.324
23 5

3 1 1 600 C 2 h 401.78+ 0 - 1200 C 5
19.50 MPa 0 380.64+ P>0.05 . 4
44.50 MPa, MgO 2% 1300 C P>0.05 .
3 5 MPa
Tab 3 The bending strength of five groups after sintering at each temperature MPa
< 0 0%Mg0 1 1%MgO 2 29%MgO 3 3%MgO 4 49%MgO

1150 18.57+1.58 19.26+1.57 20.05+3.38 20.38+3.35 19.83+2.78

1200 22.48+9.49 20.72+2.18 20.79+1.90 19.76+3.75 20.32+£2.22

1300 30.55+11.01 66.31+15.13 70.66+4.35 57.03+5.74 64.94+3.27

1400 74.30+£16.97 84.77+£7.03 145.97+10.50 196.63+32.87 130.24+21.89

1450 78.66+8.84 129.89+10.99 233.30+9.07 280.60+23.44 275.88+18.99

1500 142.23+25.94 353.96+44.15 295.43+35.51 292.23+39.35 314.01+33.62

1600 380.64+44.50 401.78+19.50 349.82+12.65 312.57+25.41 332.91+7.85
2.4
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1500 C 98.6% Fig 2 The picture of number | group sintering at 1 300 %
SEM x4 000
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