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Inspection technique of dental implant with instantaneous frequency of
ultrasonic pulse wave
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In this study, a technique to evaluate the fastening torque of implant screw
quantitatively was proposed by means of a diagnosis technique with ultrasonic pulse wave, which was
devised by the applicant.

Firstly, a conversion of the ultrasonic pulse wave from longitudinal wave into shear wave during the
transmission through the screw thread was found. And, the conversion revealed that an instantaneous
frequency of the converted shear pulse wave significantly changes according to the fastening torque
of the screw. Secondly, indirect expression of the fastening torque as a contact stiffness between
internal and external screw thread was employed. Although the evaluated value was slightly lower

than the real value, the fastening torque was evaluated in a relatively high accuracy. This study

derived a basic technique enable us to evaluate the fastening torque of implant screw

quantitatively.
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Fig. 4.1 Propagation paths of pulse A. During the propagation along these paths, ultrasonic pulses are
longitudinal wave. Both of the paths (a) and (b) pass through a load frank and a clearance frank.
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Fig. 4.2 Propagation paths of pulse B. These paths include two times of the mode conversion. These
paths pass through two load frank.
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