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DESIGN OF A COMPOSITE PIEZOELECTRIC
VIBRATOR WITH MULTIDIMENTIONAL
COUPLED VIBRATIONS

WANG Qing—chi

(Department Oceanogruphy, Xiamen University, Xiamen, 361005)

Abstract If the sizes of the height and the diameter of a composite piezoelectric vibrator are
comparable, then the vibrator can be designed using the method of base frequency apparent elasticity
when its resonant frequency conforms to the lowest radial resonant frequency equation of the
piezoelectric water and metal disc. When the resonant frequency does not conform to that equation,
it can be designed with a quadratic radial resonant frequency by the method of apparent elasticity.

After the deduction of the piezoelectric wafer axial apparent elasticity module of quadratic resonance
6.45 X 10"%8.014 5 — 0.891 11a")
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wave, E, = , a theoretical curve of the frequency constant (fa) and
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the radio of height to radius (#/a) of the composite piezoelectric vibrator can be obtained, in
combination with the longitudinal vibration frequency equation of the composite piezoelectric vibrator,
(K L /)KL /2) = % . This method has been used in designing the transducers of vertical
fish finder and an ultrasonic radiator applied to studies on the enhancement of the content of
multiple-unsaturated fatty acids in qualified single—celled alga fed with ultrasonic radiation techniques.
The calculation results show that the theoretical value is consistent with experimental data. The
method is simple, convenient and applicable to the design of the composite piezoelectric vibrator
with multidimensional coupled vibrations, if the radial resonant frequency of the piezoelectric wafer
is lower than the resonant frequency of the transducer.

Key words Composite piezoelectric vibrator Multidimensional coupled vibrations Apparent
elastic modules Resonant frequency
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