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Abstract: The use of ultrasonic surgery units and scalers are steadily increasing in the field of dentistry. Such units and
scalers should be evaluated before they are commercialized because the mechanical performance and stability of
equipment is crucial for patients. Hence, we created a hand-piece moving system that can test bone cutting and teeth
scaling. The purpose of this study was to evaluate the teeth scaling performance of ultrasonic scaler unit. Additionally,
we measured the temperature distribution and noise during the test. through an experimental test, we found that a high
output of an Ultrasonic NX device can cause serious damage to the teeth surface, and it was not within range in heat
generation distribution and noise test.
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Fig. 1 Tip and specimen images: (a) Tip combined with
hand-piece and (b) teeth specimen

Handpiece moving system

Fig. 2 Actual image of hand-piece moving system (a:
Ultrasonic scaler unit, b: D. I water, c: Handpiece,
d: Counterweight, e: Double balance, f:
Specimen, g: Optical table, h: Foot switch, i: X-Y
moving stage, j: PC, k: Controller)
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Table 1 Control conditions for surface damage test

Condition D1*
Working load [N] 0.4,0.8
Working velocity [mm/min] 200
Contact angle [] 10
Amplitude [pm] 2,4,6
Flow rate [mL/min] W20 (Low)
Test time [min] 1
Distance [mm] 3

*D1(Dmetec, Korea): for scaling in wide thick proximal surface
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Fig. 5 SEM images on teeth damage amplitude (2, 3.
and 6 um) and working load (0.4 and 0.8 N) by
ultrasonic scaler unit (scale bar : 200 um)
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