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Development of a High-power Ultrasonic System for

Sonochemistry Reaction
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Abstract: High-power ultrasonic promotes a chemical reaction by its own energy, thus it has been used
for sonochemistry applications. For example, it has been mostly used for mixing, reaction catalyst,
dispersion and disintegration. High-power ultrasonic transducer is made with structure based on a
Bolt-clamped Langevin type Transducer (BLT), But it has difficulty in the development because
degradation of piezoelectric ceramic by the heat generation of BLT. In this study, for a development of
the transducer of 25 kHz and 1000 W used in sonochemistry and industrial cleaning, BLT with a hole in
its center and tubular type waveguide of the transducer were designed based on finite element method
(FEM). The transducer was fabricated based on the design parameter, and the impedance characteristics are

measured experimentally and compared with the numerical results.
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Fig. 1 Basic concept of BLT.
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Fig. 2 Piezoelectric ceramic used in BLT.
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Fig. 3 Measured result of the Impedance characteristic

on the Piezoelectric ceramic.

Table 1 Properties of the piezoelectric ceramic.

Unit Value
kg 0.69
Coupling factors

k, 0.48
Frequency constants | m * Hz N, 2130
e 1700

Dielectric constants
o 1650
dy, -135
Piezoelectric charge 102 N d, 320

constants

d,5 460
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Fig. 4 Modeling of BLT.
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Fig. 5 Mode shape of modal analysis result for BLT.
(a) Ist mode (b) 2nd mode (c) 3rd mode
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Fig. 6 Harmonic analysis result of BLT.

(a) impedance characteristic (b) mode shape
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Fig. 7 Displacement analysis result of BLT.
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Fig. 10 Developed tubular type transducer.
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Fig. 11 Measured impedance characteristic of the

tubular type transducer. (a) in air (b) in water

146 vt=327|AISHRX] M7 Moz, 2013 12@

Al
=

!

A o A9 g Do o
T Z2(W250 x H280 x L550
) Ul 216 mm 74| B 252, et 2l
60 mm Aol ZolyFoz 4
WL ZARAE o83 x,
22 2o sgeEd 39e

M,
f
X
ox

o e odo

30, 70, 110 mm A FolA F3Ystg o, %7@
FEZ Fig. 139 JeERATH

= 22k ¥ 344

Fig. 12 photograph of a equipment for acoustic

pressure measurement.
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Fig. 13 Measured results of acoustic pressure distribution

on tubular type transducer according to the
sensor height. (a) 30 mm (b) 70 mm (c¢) 110 mm
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