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Abstract 1: Effect of Cross-sectional Area on Interfacial Bond Strength and

Interfacial Toughness of Two Bilayered Dental Ceramic Systems

Objectives: The goal of this study was to test the null hypothesis that 1) there was
no effect of cross-sectional areas on the interfacial fracture toughness and bond
strength of bilayered dental ceramics, and 2) there was no difference in the

interfacial fracture toughness and bond strength of two veneering techniques.

Methods: Zirconia core ceramics were veneered and cut to produce specimens
with three different cross-sectional areas (1.00 mm2, 1.44 mm2, and 2.25 mmz2)
using two different techniques; slurry-condensed and hot-pressing techniques. The
specimens were tested in tension until fracture at the interface and reported as
interfacial bond strength. Fracture surfaces were observed with the optical and
electron microscopes, and the interfacial toughness was determined from critical
crack size, and failure stress. Mean interfacial toughness and mean interfacial bond
strength was statistically tested using Two-Factor ANOVA and Tukey HSD (p <
0.05).

Results: The results show that cross-sectional area had no effect on the interfacial
toughness whereas such factor had a significant effect on interfacial bond strength
in both ceramic groups. In addition, it also demonstrated that different types of
veneering techniques yield the difference in the interfacial toughness; however,
there was no difference in the interfacial bond strength of those two veneering

techniques.



Significance: The study revealed that cross-sectional area had no effect on the
interfacial toughness, but had a significant effect on interfacial bond strength. The
interfacial toughness may be a more reliable indicator for interfacial bond quality

than interfacial bond strength.
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Abstract 2: Comparing simplified methods for determining K. of two dental

ceramics

Objectives: The objective of this study was to compare the fracture toughness
value (K,.), which is derived from simplified techniques using indentation fracture
(IF), indentation strength (IS), fractographic approach to the one from a standard

testing using surface cracks in flexure (SCF).

Methods: Twenty-four dental ceramics bar specimens, twelve IPS Empress®
Esthetic and twelve IPS e.max” Ceram (Ivoclar-Vivadent, Schaan, Liechtenstein)
were prepared according to ISO 6872. Six specimens (3 mm x 4 mm x 25 mm) in
each material were tested by indentation fracture technique (group I), indentation
strength technique (group Il) and fractographic approach (group lll) respectively.
Additionally, another six specimens were tested by standard technique, surface
crack in flexure technique (group IV). One-way ANOVA with Dunnett was performed
to analyze fracture toughness values of different techniques at a significance level
of 0.01.

Results: The Empress Esthetic®, the mean and SD of fracture toughness values in
group |, I, 1ll, and IV were 1.25 * 0.11, 1.06 = 0.04, 0.93 + 0.05, and 0.98 + 0.05
MPa.m"” respectively. Group Il and lll were not significantly different from group IV,
(p = 0.15 and p = 0.41) while group | significantly differed from group IV (p<0.01).
The e-max®Ceram, the mean and SD of fracture toughness values in group |, II, 1lI,
and IV were 0.89 = 0.05, 1.10 = 0.08, 0.88 = 0.10, and 0.75 = 0.05 MPa.m"”
respectively. Group | and Il were significantly different from group IV whereas

group lll was not different from group IV (p=0.026).



Conclusion: The K. using fractography approach did not differ from the standard
technique, surface crack in flexure technique (SCF) while indentation techniques

seemed to give a higher value of K. than standard technique.

Keywords: Fracture toughness/Indentation/Fractography





