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Surface vibration and acoustic field measurements of real
ultrasonic transducer and its comparison with classic one

SUN Yan-zhao, ZHANG Tao
(School of Electrical and Information Engineering, Tianjin University, Tianjin 300072, China)

Abstract: The ultrasonic transducers are widely used in acoustic measurements, and their working performance mainly
depends on their vibration and acoustic characteristics. In most researches, the transducer is considered as the classic
Piston or Gaussian one, but the difference between the real transducer and the classic one is usually ignored. In this
paper, the surface vibration and acoustic field of a real made transducer are measured firstly by using laser vibration
meter and microphone, and then a finite element scheme is designed to simulate the acoustic fields of the classic and the
real transducers. Finally, the differences and similarities between classic and real transducers are analyzed in the three
aspects: velocity distribution on radiation surface, pressure along acoustic axis and correlation coefficients. The results
show that the velocity distributions on radiation surface are different between these transducers, the acoustic field
characteristics of the real transducer are close to the Piston one, but greatly different from the Gaussian one.
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Fig.1 Measurement system of transducer surface vibration
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Fig.3 Sound field measurement system for transducers
12 SEBREERSTE

W IRE S . IR S IR L 4,
s SRR B I T MEFE

0.30

"l
N UUUUU U\)WUWUV

-0.300

PiE/(m-s™)

00004 0.0006 0.0008

it [8]/s
B4 HegedRm i SRS 5%
Fig.4 Vibration waveform of a measurement point
on transducer surface
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Fig.5 Geometry and solution domain of transducer
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Table 1 Comparison between the simulated and calculated
SPL values on the axis of the classic transducers

. IHEM L
BRI /m
L,/dB Ly/dB  6/% L,/dB Lyp/dB /%
0.05 139.57 13947 0.07 128.73 128.67 0.05
0.1 13391 133.99 -0.06 123.23 123.12 0.09
0.2 128.16 128.11 0.04 117.11 117.23 -0.10
0.25 126.28 126.18 0.07 115.25 11530 -0.05
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Fig.6 The comparison between the simulated and measured
SPL values on the central axis of the real transducer
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Fig.7 Vibration velocity distributions on the radiation
surfaces of classic and real transducers
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Table 2 The correlation coefficients of vibration velocity
distributions on the transducer surfaces
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Fig.8 Comparison between sound pressure amplitudes along the
acoustic field axis of classic and real transducers
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Fig.9 The acoustic field distributions of classic and real transducers
obtained by simulation
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Table 3 The correlation coefficients of acoustic field
distributions for transducers
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