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Evaluation of high power ultrasonic energy transmission
characteristics of a liquid matching layer by using sonoluminescence
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ABSTRACT: In the ultrasonic dispersion, in order to avoid direct contact of the radiation surface of ultrasonic
transducers with a liquid sample, the liquid sample is separated by a glass container and it receives ultrasonic
energy through an acoustic medium. The transmission efficiency of the ultrasonic energy in the multi-layered
ultrasonic system is an important factor. In this study, we suggested a method that can improve the ultrasonic
energy transfer efficiency by using a propylene glycol solution as a liquid matching layer in the multi-layered
acoustic system. In this method, a propylene glycol solution was filled between the Langevin-type ultrasonic
transducer and the luminol solution and the sonoluminescence phenomena in the luminol solution, which is caused
by nonlinear effect of high power ultrasound radiated from the transducer, was examined by using a Photo
Multiplier Tube (PMT). The transmission efficiency depending on the concentration of propylene glycol solution
was observed, and we can see that as the concentration of the propylene glycol solution increased, the matching
effect increased while the acoustic attenuation increased. It was confirmed that there is an optimal concentration
compromised these two conflicting conditions, and the optimum concentration of the propylene glycol solution
was determined experimentally.
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Fig. 1. (Color available online) Experimental setup for
measurement of acoustic properties of propylene
glycol solution,
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Table 1. Acoustic properties of the propylene glycol
solution with the change of concentration at 10 MHz.

Wt% y °« P, 2
[m/s] [Np/m] | [kg/m’] | [Mrayl]
0 1486.3 5.8 998.00 | 1483
5.0 15272 6.5 98450 | 1.504
10.0 1559.6 6.7 985.60 | 1.537
20.0 1612.9 7.9 993.90 | 1.603
30.0 1666.7 96 | 1004.0 1.673
40.0 1694.9 126 | 1011.80 | 1.715
50.0 1705.9 173 | 1019.80 | 1.740

60.0 1697.2 18.9 1022.00 1.735
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Fig. 2. Change of acoustic properties of propylene
glycol solution depending on the concentration, (a)
Sound speed and (b) acoustic attenuation,
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Fig. 3. (Color available online) Experimental setup for
measurement of acoustic energy transfer characteristics.
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