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Abstract The Tonpilz transducer was implemented using the structural module of COMSOL which is a FEM simulation
tool. In order to compare the sound pressure characteristics of the transducer with the simulated results, the spacial
distribution of the sound pressure level (SPL) was simulated by the acoustic module of COMSOL and then compared with
the SPL distribution measured by a microphone. As a result, the resonance frequency and the peak in SPL for the
simulation were predicted to be 28 kHz and 163.5 dB, respectively. And the resonance frequency and the peak in SPL for
the actual transducer were measured to be 28.84 kHz and 137.8 dB, respectively. It is also confirmed that the simulated
SPL distribution and the actually measured one are formed in a similar pattern.
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Fig. 1. Structure of piezoelectric transducer used for the measurement of sound pressure level (SPL).
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Fig. 2. Photograph of the transducer producing ultrasonic sound =20lo
and the microphone detecting SPL.
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Fig. 3. Schematic of system measuring the SPL produced by the transducer.

Uehlit). ol& o] dSEe 3FIE 28.74



188 Yeon-Hwa Chae, Kyoon Choi and Ho-Yong Lee

20 ka BOTTOM 10 a 14.09286 o

28.737288 kHz

VAC --- IAC --- V/IDC ---
START 15 kHz 0SC S@8 mVolt STOP S8 kHz

Fig. 4. Impedance characteristics of the piezoelectric transducer
used.
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Fig. 5. Plot of the measured and simulated SPL vs frequency
with 1 kHz variation between 20 and 30 kHz.
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Fig. 6. (a) Maximum and (b) minimum displacement of piezoelectric transducer at 28 kHz.
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Fig. 7. (a) 3-Dimensional distribution of acoustic pressure
simulated by the FEM tool and the comparison of SPL of the
simulated and measured along (b) Z-axis and (c¢) Y-axis.
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