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ABSTRACT

This paper experimentally deals with the vibration characteristics of flat ring transducers used for

ultrasonic sensors and actuators. Radial vibration mode, which is the fundamental mode of a thin

piezoelectric transducer, was measured by a laser in-plane vibrometer. An impedance analyzer was

used to measure natural frequencies.

The results measured by experiments verified theoretical

predictions. The vibration characteristics of ring transducers were identified according to the outer di-

ameter size. The shape of the fundamental mode is almost uniform but slightly decreases from the

inner to the outer circumferential surfaces. The natural frequency of the fundamental mode decreases

as the outer diameter increases. It appears that the ring type transducer is suitable to excite uni-

formly distributed vibration on a flat surface.
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Fig.1 Schematic diagram of a piezoelectric ring

transducer
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Table 1 Three types of circular transducers

‘ Diameter(mm) Thickness
Specimen
Inner Outer (mm)
A 15 30 5
B 15 35 5
C 15 38 5

Table 2 Fundamental frequency of piezoelectric hol-

low-disks
Frequency(kHz)
Specimen Error(%)
Calculation Measurement
A 48.4 47.9+0.06 1.0
B 43.0 43.3+0.16 0.7
C 42.1 41.4+0.27 1.7
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Fig. 4 Piezoelectric ring specimen
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Fig. 6 Impedance curves obtained by the experiments
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Fig. 8 Fundamental mode shape of a circular ring-
type transducer
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Table 3 Natural frequencies of the radial modes cal-
culated for specimens A, B, and C

Natural frequency(kHz)
Mode
A B C
1 48.4 43.0 42.1
2 238 178 159
3 464 345 305

Table 4 Natural frequencies experimentally obtained
by the impedance-curve measurement

Natural frequency(kHz)
Mode
A B C
1 479 £ 0.1 | 433 +£02 | 414 +03
2 2128 £ 2.1 | 166.6 £ 0.5 | 151.4 +£ 0.7
3 302.1 £ 0.7 | 2709 + 0.2 | 281.1 = 1.8

A A" gis] 1~37 uFAERE AAtste]
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