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Zirconia has been widely used in dentistry to improve the strength of ceramic
restorations maintaining aesthetics. In addition, zirconia is increasingly being used
for monolithic crowns without veneering porcelain. However, there is a lack of
scientific information regarding whether or not monolithic zirconia crowns can
function with sufficient durability, especially in the molar regions. The overall aim
of this thesis was to analyze factors that would affect mechanical and
microstructural properties of monolithic zirconia crowns.

Material testing was performed to evaluate the influence of sintering
temperature, additional heat treatment, coloring procedure and autoclaving-induced
low-temperature degradation (LTD) on the biaxial flexural strength of zirconia.
Additional heat treatment did not reduce the strength, but the strength was found to
decrease as the sintering temperature increased. The tooth-colored zirconia
possessed equivalent strength to the non-colored zirconia. In addition, X-ray
diffraction analysis and scanning electron microscopy showed that the tooth-colored
zirconia had higher resistance to LTD.

Crown fracture testing showed that the fracture resistance of the monolithic
zirconia crowns with an occlusal thickness of 0.5 mm was significantly higher than
that of lithium disilicate crowns with an occlusal thickness of 1.5 mm. The types of
cements did not significantly affect the fracture resistance of monolithic zirconia
crowns. When subjected to autoclaving-induced LTD, the fracture resistance of the
monolithic zirconia crowns significantly decreased. By contrast, cyclic loading with
a load of 300 N for 240,000 cycles did not significantly affect the fracture resistance
of the crowns.

The knowledge obtained by the laboratory studies performed suggests that
monolithic zirconia crowns with a minimal thickness of 0.5 mm will have the
capability of being applied to the molar region with sufficient durability, providing
there is a properly controlled fabrication process to avoid unexpected degradation of
the material.
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