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Synthesis and Hardness of Glass Ceramics for Dental Crown
Prosthetic Application in the system CaO-MgO-SiO2-P205-TiO2

Chung, In Sung- Kim, Kap Jin- Cheong, HO Keun- Lee, Jong Il
Dept. of Dental technology, Jisan College

Glass ceramics for denta crown prosthesis were prepared by crystalization of CaO-MgO-SiO2-
P20s-TiO2 glasses. Their crystallization behaviors have been investigated as a function of heat-
treatment temperature, holding time and chemica composition in relation to mechinical properties.
Crystallization peak temperatures were determined by differential therma anaysiS(DTA). Crystalline
phases and mircostructures of heat-treated sample were determined by the means of powder X-ray
diffraction(XRD) and scanning eectron microscopy(SEM). The fina crystalline phase assemblages
and the microstructures of the samples were found to be dependent on glass compositions, heat-
treatment temperature, and holding time. 1st crystallization pesk temperature(TP), affected strongly
by apatite, was found to be increased or decreased.

From the experiment, the following results were obtained :

1. The crystalization pesk temperature(Tr) formed by apatite increased until adding up to 9wit%

TiOz to base glass composition, then decreased above that.

2. Apatite(CawoPsO2s), whitlockite(B-3Ca0-P:0s), B-wollastonite(CaSiOs), magnesium
tianate(MaTiOs) and diopside(CaO-MgO-2S02) crystal phase were precipitated in MgO-CaO-
SIO-TiO2-P20s glass systemn containing 9wt% and 11wt% of TiOz

3. Vickers hardness of samples increased with increasing heat-treatment temperature and Vickers
hardness of S415T9 samples heat-treated at 1075 was approxi-mately 813Kg- mm? as
maximum value.

4. Vickers hardness of samplesincreased due to precipitation of apatite, whitlockite, B-wollastonite,
magnesium titanate, and diopside crystal phases within glass matrix.
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Table 1. Batch Composition of samples
Constituent | g,y Ca0 MgO TiO» P,0s
(Wt%)
Sample No.
S415 27.76 34.66 12.65 6.63 18.30
S415T3 26.93 33.62 12.27 9.43 17.75
S415T6 26.09 32.58 11.89 12.23 17.20
S415T9 25.26 31.54 11.51 15.03 16.65
S415T11 24.71 30.85 11.26 16.90 16.29
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i ' Fig 1. DTA Curve for powdered glass samples.
1 TiOz For sample descriptions, see Table 1.
Table 2. DTA Results of Samples
Temperature
o T Tpl TD‘Z TD3 Tp/l
(C)
Sample No.
S415 829 853 910
S415T3 828 854 912
S415T6 828 856 912
S415T9 822 861 911 1012 1075
S415T11 836 854 900 1012 1082

T¢, primary crystallization peak temperature

Tye; 2nd crystallization peak temperature

T 4th crystallization peak temperature

Toi 1st crystallization peak temperature
Ty 3rd crystallization peak temperature
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