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Abstract

Due to the complicated geometry and unstable structure of resin-bonded (RB) bridges, the successful bridge-
works in clinical dentistry are usually dominated by the interface strength between the RB bridge and it’s abutments.
In this study, the three-dimensional finite element method was employed to analyze the interfacial stresses that were
difficult to calculate vsing traditional clinical observation or experimental approaches. Solid models of the RB bridge
and abutments were constructed first and assembled in a CAD system to depict reality of their complex geometry,
they were then transferred to the mesh model in FE package (ANSYS) to process the stress analyses. Nine different
occlusal forces were selected as the loading types to estimate the stress levels at the distal margin area of the bridge’s
retainer with perfect interfacial bonded conditions. After the loading evaluation, two interface failure types (clinical
failure and stress concentration modes) were assumed as the de-bonding conditions to calculate the interfacial stresses
under the worst loading case that was obtained in previous analyses. The results indicated that the maximum stress
value was obtained at the distal-bottom tip of the bridge when the occlusal load was applied on the buccal distal cup,
inclining 45 degrees to the lingual side of the second molar. For interfacial failure analyses, the stress concentrations
were found and trended toward the pontic along the distal-bottom margin of the bridge’s retainer with two different
interface failure types. This interface failure tendency from the stress concentration aspect was not consistent with
clinical observations. This study concluded that the occlusal forces might not be the most important factor in the speed
up of the interfacial failure; acid erosion might be the significant issue to concern.
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