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Thermal-mechanical study of functionally graded dental implants

with the finite element method
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CONCLUSIONS

Under the occlusal force only, the FG implants with different HA fraction
perform almost equally well, while the titanium yields much higher von
Mises stress. Mismatch of coefficient of thermal expansion between the
implant and the hosting bone causes additional stress when oral
temperature is changed. It is derived from the current study that
temperature decrease instead of increase changes the maximum stresses
remarkably. It could triple the maximum tensile stress. The performance of
dental implant in view of thermal stress is very different from that under
occlusal force only. When tempera-ture change effect is considered, the FG
implant with HA fraction exponential index m = 2 sustains the highest von
Mises and tensile stresses among all the FG and titanium implants. Thus, thermal
stress should not be ignored for evaluating the perform-ance of dental implants.
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