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Thermo-Debonding Mechanisms of Dental Composites and Dentin Bonding Systems
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Finite element analysis (FEM) has been widely used in biomechanics for evaluating the interfacial relationship inside biomaterials or between
implant and natural tissues. The study was designed to evaluate the thermal stress behavior of filler-matrix interface in dental composites under laser
heating using FEM to further understand the microscopic debonding or fracture mechanism and to compare with our previous experimental results
obtained by a laser thermoacoustic technique (LAETT). The same model systems (75/25 Bis-GMA/TEGDMA resin reinforced with 0, 25, 50, and

75wt% 8.mu.m silanized/unsilanized BaSiO/sub 6/) as in the former experiment were used. Their finite element models were created using a



commercial computer software (ANSY'S 5.3) according to the LAETT experiments, SEM findings, and referred papers. The properties of silane
coupling agent such as elastic modulus and thermal expansion coefficient used in the silanized model were assumed to have the best conductivity of
thermal stress. A third material was proposed to block the thermal stress between filler and matrix in the unsilanated model. Temperatures of 25 to
50.degree.C obtained from laser heating through thermal gauge were used. The thermal load solution is based on steady state and transient analysis.
The results showed that 1) The sources of acoustic signal with high amplitudes are mainly derived from the debonding of filler-matrix interface
whether silanization or different filler weight fractions in finite element models. 2) The strain energy and interfacial shearing stress calculated from
FEM can further support the materials' properties shown by LAETT. Finite element method appears to be a valuable adjunct to thermoacoustic

testing.



