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[Abstract]

Effects of Heat-treatment on Crystallization and Mechanical
Properties of Glass ceramics for Dental crown prosthesis in
the system CaO-MgO-SiO.-P,0s-TiO,

In-Sung Chung, Bu-Sob Kim
Dept. of Dental Laboratory Science, College of Health Sciences, Catholic University of Pusan

Glass ceramics for dental crown prosthesis were prepared by crystallization of CaO-MgO-SiO2-
P205-TiO2 glasses. Their crystallization behaviors have been investigated as a function of heat-
treatment temperature and holding time in relation to mechanical properties.

The results are as follows:

Vickers hardness and bending strength of glass ceramics increased due to the precipitation of
apatite, whitlockite,gwollastonite, magnesium titanate, and diopside crystal phases within glass
matrix.

The final crystalline phase assemblages and the microstructures of the glass ceramics were found
to be dependent on heat-treatment temperature and holding time.

Vickers hardnes and bending strength of glass ceramics increased with increasing heat-treatment
temperature and holding time.
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(Fig. 1 XRD patterns of SC1 nucleated at 775C
for 2h and then crystallized at 1,050°C
for 2h
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(Fig. 2) SEM photographs of SC1 sample heat-treated for 30 min at (a) 850°C, (b) 9007, (c) 950C,
and (d) 1,050%C.
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({Fig. 3) SEM photographs of SC1 sample heat—treated at various temperatures and holding times. (a)
8507C(2h) — 950°C(1h) (b) 8507C(2h) — 1,050°C(1h) (c) 850°C(1h) — 950°C(1h) (b) 8507C(1h) —
1,050°C(1h)
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(Table 3) Vickers hardness of SC1 sample
heat—treated at various conditions

[= bl — B

Heat treatment cenditien HV (Kgmm™)
850°C (1 h) — 950°C (1 h) 752.48
8507 (2 h) — 950C (1 h) 765.14
850°C (1 h) = 1,050°C (1 h) 836.
850C (2 h) —1,050C (1 h) 865.56
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(Table 4) Vickers hardness of SC1 sample
nucleated at 850C for 2 h and then
heat—treated at various conditions

Crystallizatien cenditien HV (Kgmm™)
950 for 1 h 765.14
1,050°C for 30 min 787.66
1,050C for 1 h 865.56
1,050C for 2 h 869.1
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{Fig. 6) Vickers hardness of SC1 samples heat—
treated at 1,050°C for 3min, 1h, 2h, and
4h.
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