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Leucite reinforced ceramic fabricated using an injection molding system can produce a
variety of ceramic restorations such as crowns, inlaysfonlays and veneers. The leucite crystals
improve fracture resistance of the glass matrix. This study investigated the effect of cooling
conditions on the flexural strength of high-leucite content ceramic bars (IPS-Empress, Ivociar).
60 bars (2.0 x 1.5 x 25 mm) were fabricated (20 bars per group). Resin bars (GC resin) were
invested as per a lost wax technique. Molds and ingots (T2) were first heated in a furnace to
850° C and then transferred to an IPS-Empress furnace and heated to 1180° C, following their
manufacturers’ recommendations. When the heating cycle was completed, molds were
subjected to 3 different cooling conditions. Group 1) molds were immediately removed and
placed in a dry environment at room temperature (230 C); Group 2) molds were immediately
removed and placed in water at 23 °C; Group 3) molds were allowed to cool slowly inside the
furnace to 23° C. Bars were tested in three-point flexure on a universal testing machine
(crosshead speed 0.2 mm/min). ANOVA and Tukey statistical analyses (p<0.05) were
performed on the data. The leucite content of each group was measured by quantitative x-ray
diffraction using alumina standards. Flexural strengths (X + SD, MPa) and leucite content (%)
are Group 1) 69.97 + 19.52, 12.6; Group 2) 63.88 + 15.77, 8.7, Group 3) 85.76 + 12.84, 16.6 .
Bars were allowed to cool slowly gave the highest flexural strength and a maximum leucite
content. There is no significant difference (p>0.05) between Group 1 and 2. The cooling
condition has an effect on flexural strength of tested materials.

Further Study: In order to fully understand how leucite crystals could improve the fracture
resistance of a ceramic restoration. The distribution of leucite crystals in a glass matrix upon
cooling, in conjunction with these crystal sizes should be further investigated.
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