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Abstract: To achieve a non-destructive measurement of stability of a dental implant accurately, a
three-dimensional finite element analysis method was used to explore the feasibility to measure the sta-
bility of the dental implant by Surface Acoustic Wave(SAW) devices. First, a theoretical model relat-
ed to the resonant frequencies of SAW devices and the torque under a shear stress gradient field were
researched. And then, harmonic responses about the changes of resonant frequencies of the SAW de-
vices under the gradient shear stress field were analyzed by using ANSYS finite element software. Fi-
nally, the theoretical model and simulation results were compared. The results show that the resonant
frequencies of the SAW devices are in proportion with the maximum shear stress, though there is a
3% deviation between the theory and the simulation results. Also, there is a linear relationship be-

tween the torque and the resonance frequencies of the SAW devices. Therefore, the measurement of
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micro torque of the implant is theoretically feasible by SAW devices, consequently the stability detec-

tion of the dental implant can be achieved.

Key words: Surface Acoustic Device(SAW) ; dental implant; torque measurement; ANSYS; resonant

frequency
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Fig. 3 Figure of excitation and stress gradient effect
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