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A Study for Characteristics Analysis and Radiation Characteristics Improvement of
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ABSTRACT

Recently, a sound source with high directivity has being studied for audio industry.

Parametric array performed by nonlinear effect of sound wave can make a sound source with high
directivity. However, the sound source in air, generally, use a flexural type vibrator with the large amplitude
in low frequency range. In such kinds of vibrators, it is difficult to analyze their characteristics on the
assuming that the sound pressure distribution of vibrating surface is piston sound source. And its vibration
center has 180 out of phase with its edge in resonance modes so that the side-lobe levels are high.

In this paper, to be applied a parametric method to a sound transmitter, the directional sound source is made
by arrayed devices to generate ultrasonic in air and with low resonance frequency relatively. Behaviors of
primary wave radiating from the parametric transmitter and secondary wave generating in a propagating
process are investigated. From the result of experiment, a possibility for development and directivity

characteristics improvement of parametric transmitter in air is investigated.



Westervelt [1-6].

[7].
8- 11].

( flexural
type vibrator )
180°






-1

W estervelt a

, Lighthill
Pad (1)

j BKia’poipo: €Xp (- @q42)

0, = - D (6) Dy (6)

4at00Co z
1
D =
w(0) 1+ j2(kg/ ar)sin®(6/2)
_ 2J,(kgasin @)
Da(6) = kyasin @
B
Ky = (w4 c':o ®7) ,
Po1: Po2 2
gt = a1t o, - ay
aq, d»
ag

(1)



Fig. 1

Fig. 1 Parametric array for circular piston source
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Fig. 20
Fig. 20 Shape of flexural type vibrator used in experiment
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Fig. 24 Experimental setup for directivity measurement
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