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ABSTRACT

Dental porcelain ceramics reinforced with leucite nanocrystallines were
successfully fabricated by using the two-step sintering technique together with some
ZrO, additive. Influence of firing conditions on leucite formation, densification and
microstructural development and mechanical properties of the sintered samples was
investigated. It has been found that the choice of tempering time is one of the key
factors controlling leucite crystallization on the zirconia surface in dental porcelain
ceramics. The potentiality of a two-step sintering technique and ZrO, additive as a
simple ceramic fabrication method to obtain highly dense dental porcelain ceramic-
nanocomposites was demonstrated. After a two-step sintering, it was found that the
microstructure was mainly composed of a dispersed dendritic leucite crystalline and a
glassy matrix. Significant differences (p<0.05) were found between the mean fracture
toughness values of ZrO, additive groups and dental porcelain ceramics groups. No
Significant differences were found in strength and toughness values of heat treatment
groups. Tempering time had no significant effect on the flexural strength and fracture
toughness. However, zirconia additive group with 30 min tempering time showed
highest values of flexural strength and fracture toughness when compared to the other

ceramics groups.
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