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ABSTRACT

This study aimed to evaluate the reinforcement influence of the crystalline
phase in dental porcelain with the short time - one step firing procedure. Composition,
microstructure and mechanical properties relationships of the two selected dental
porcelain-based systems, i.e. with Al-Oxides based and Ti-Oxides based additions
have been investigated. Materials were prepared according to their compositions and
firing conditions. Strength data of all samples were analyzed using the one-way
ANOVA with Scheffé post hoc test (p = 0.05) and Weibull statistics. The
relationships between the glassy matrix and the crystalline phase in the strengthening
and toughening mechanisms of these ceramics were brought out and discussed. Mean
flexural strength values of Al-Oxides reinforced were in the range of ~119.1 - 201.3
MPa and the values of Ti-Oxides reinforced were in the range of ~110.4 - 149.8 MPa,
with significant difference (p < 0.001) from reference materials of dental porcelain
(83.4 MPa). Moreover, it was also seen that several parameters such as crystalline
content, porosity, morphology and nanocomposite structures were important in

determining the mechanical properties of materials.
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