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ABSTRACT

A dental ultrasonic surgical instrument, commercially known as a scaler, is a high-value-added advanced
technology that is used for tartar removal, implant operations, and gum and jaw bone surgery. In this study, the
piezoelectric phenomenon for making linear motion associated with input electrical signals was studied, and the
behavior of the ultrasonic vibrator was investigated by using the commercially available finite element program
ANSYS® for the purpose of designing dental surgery tools. Modal analysis was carried out, and the optimal
frequency range was calculated from the analyzed results. The ultrasonic vibrator was then redesigned based on
the calculated optimal frequency range. The performance of the system was tested, and consequently, the
proposed methodology was proven useful in vibrator design.
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Fig. 1 Vibrator for bone surgery
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