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A Study on an Ultrasonic Vibration Ring with Piezoelectric Elements Embedded Inside
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Abstract

(Received Oct. 27, 2010)

This paper presents a new mechanism for excitation of ultrasonic vibration in a metal ring.

Four pairs of piezoelectric elements were embedded in four arcuate metal blocks and configured

an annular vibration system. The proposed method is effective for compact and high power ul-

trasonic system design, and for excitation of two degenerate vibration modes spatially and tem-

porally orthogonal to each other to produce the traveling wave. The system, composed of 20-mm

diameter piezoelectric ceramic disks for torsional vibration embedded in four 140-mm diameter

aluminum blocks, was designed via finite element analysis to operate using out-of-plane vibra-

tion modes and their traveling waves, and the expected motions were confirmed theoretically.
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