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Finite element analysis for dental implants subjected to thermal loads
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Background and Aims: Dental implants have been studied for replacement of missing teeth for many years.
Productivity of implants is extremely related to the stability and resistance under applied loads and the minimum
stress in jaw bone. The purpose of this study was to study numerically the 3D model of implant under thermal
loads.

Materials and Methods: Bone and the ITI implant were modeled in “Solidworks” software. To obtain the exact
model, the bone was assumed as a linear orthotropic material. The implant system, including implant, abutment,
framework and crown were modeled and located in the bone. After importing the model in Abaqus software, the
material properties and boundary conditions and loads were applied and after meshing, the model was analyzed.
In this analysis, the loads were applied in two steps. In the first step, the mechanical load was applied as
tightening torque to the abutment and the abutment was tightened in the implant with 35 N.cm torque. In the
second step, the thermal load originated from drinking cold and hot water was applied as thermal flux on the
ceramic crown surface in this model.

Results: Thermal analysis results showed that the thermal gradient in the bone was about 5.5 and 4.9 degrees of
centigrade in the case of drinking cold and hot water respectively, although the maximum gradient of the whole
system was reduced to 14 degrees, which occurred, in the crown by drinking cold water.

Conclusion Thermal stresses were so small and it was because of the low thermal gradient. Maximum stresses
occurred in the abutment were due to the tension preloads which were originated from the tightening torque.
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