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Fractographic analysis of monolithic and bilayered zirconia after thermo-mechanical 
fatigue and fracture strength test
Abdulmuein Ahmad Alzhairi
MSA University, Egypt

Monolithic zirconia was developed to solve the bilayered zirconia dilemmas, such as chipping and delamination, and to 
achieve the greatest strength within the ceramic restoration. Fractographic analysis provides reliable facts about the fracture 

component in order to investigate the circumstances surrounding a failure event with the expectation of eventually explaining the 
cause of failure. So, the objective of this research was to study the fractographic analysis of monolithic and bilayered zirconia 
after thermo-mechanical fatigue and fracture strength test. A first upper premolar tooth was prepared and duplicated into epoxy 
resin die. Twenty-one crowns were fabricated and divided into three groups according to type of ceramic material; super high 
translucent monolithic zirconia group (A), super translucent monolithic zirconia group (B), and zirconia core with hand-layered 
veneering porcelain group (C). Crowns were cemented with self-adhesive resin cement. All samples were first subjected to 
thermal cycling (5℃-55℃/10,000 cycle) and then to chewing simulator (240,000 cycles, 50N). After fracture resistance test, 
fractographic method was used to analyze the fractured samples. The fracture origin of all studied groups was similar with crack 
origin located at occlusal surface (cone crack). Crack origins were indicated with mirror regions with appearing lines of hackle. 
The fracture origin was found to be dependent on the fracture resistance technique rather than the material itself. 
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