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In previous studies, fracture resistance of restored teeth correlates to bonding strength of restorative materials and the amount of

. D %F;' remained tooth structure. However, the exact effect ot.~ the resjtorative. materials on the fracture resistance was still not knovx./n
completely. Especially, damping effect of a structure is associated with the degree of damage when the structure was sustained to a

sudden impact. To avoid teeth fractured due to excessive sudden impact force, damping effects should be took into account when




choosing restorative materials. However, the issue regarding to the effects of damping property of tooth on the anti-fracture property
was not fully investigated. Based on the damage involved pulp or not, the restored treatment can be roughly divided into two
catalogues. Therefore, in this proposal, we try to design experiments to test the effects of damping property changes on the teeth
including maxillary central incisor, canine, first premolar and first molar. In the first year, damping ratios of the teeth with and
without restoration will be detected and compared. The effects of restorative materials on damping properties are evaluated. The
teeth will be prepared as Black’s Class I cavity (with geometry of 4x4x4 mm). They were divided into three catalogues which
restored with amalgam, glass ionomer, and composite resin, respectively. Modal testing was used to measure the damping ratios of
the teeth before and after restorations. Then, fracture tests using dynamic force on these teeth will be performed. In the second year,
similar testes will be performed on the teeth pretreated with endodontic and post treatment. In the third year, according to the results
obtained from the first two years, dynamic finite element models will be established and used for simulation. The changes in peak
value and distribution of the induced stresswhen the teeth has various damping properties will be compared to the findings observed
in the past two years. After finish all the tests of this proposal, we will provide more insight into the mechanism of dental fracture,
and the results of this study will be a useful guide and reference for future dental material development.



