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Study on sound intensity and sound power measurement of focused transducer

YU Qun, WANG Yuebing, CAO Wenxu, TANG Zhuohan
(College of Metrological Technology and Engineering,China Jiliang University, Hangzhou 310018, China)

Abstract: According to the features of focused sound field and given that radiation force balance
(RFB) can only obtain a single power indicator, the paper proposes a method for evaluating sound
intensity and sound power of focused transducer based on near—field measurement method. Sound
field measurement system is used to have scanning measurement of the sound pressure on two
planes within pre—focus area of focused transducer. Sound intensity method is used to obtain the
sound pressure distribution and radiant sound power of focused transducer. Comparing the near—field
measurement method and far—field measurement method of piston transducer, it is found that the
error rate of sound power of the two methods is less than 12%. By comparing the sound power of
pre—focused area and the sound power at point of focus and analyzing the accuracy of sound power
evaluating method, it is found that the sound power consistency error at different locations in
focused sound field is less than 5% and the sound power repeatability of same location is less than
2%. Results show that the near—field measurement method is suitable for evaluating sound intensity
and sound power of focused transducer as it avoids the damage of measured equipment caused by
direct measurement effectively and also overcomes the disadvantages of the low upper limit of
frequency in measuring the cross—spectrum density of sound pressure between two hydrophones and
the unmatched phase in measurement system.
Keywords: applied acoustics; sound power evaluation method; sound intensity method; focused
transducer
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