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Thermo-debonding mechnism of dental composite and dentin
bonding systems
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Finite element analysis(FEM) has been widely used in biomechanics,
for evaluatingthe interfacial relationship in interior of biomaterials or
between natural tissues. Using FEM, the study evaluated the thermal
stress behavior, under the application of laser power, of interfacial
relationship between filler and matrix of dental composite. First,
according to former experiment, SEM, and referred papers, we
created the FEM model, including different filler weight
volume(0%,25%,50%,and 75%). The decision of properties (elastic



modulus & thermal expansion coefficient) of silane coupling agent is
assumed to the best conductivity of thermal stress, otherwise, we
proposed a third material which blocks the thermal stress between
filler and matrix as unsilanated model. Commercial computer
program(ANSYS 5.3)is used in the study. The thermal load solution is
based on transient couple-field analysis, and the model was
constrained in Y-direction on X-axis and X-direction on Y-axis for 1/4
model symmetry. The results showed that 1. the stress distribution
patterns of 0% and 25% model composites are similar that possible
destruction in the outer field of heated area. 2. 75% model composite
is possible destroyed in the inner and outer field of heated area. 3. the
strain energy of silanated group is higher than that of unsilanted
group, indicating more destruction-resistance. The result is
comparable to that of LAETT , designed in our laboratory room, and
show that FEM is a available method in studying the
thermal-debonding mechanics of interior of materials.



