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Study on acoustic power measurement method of focused
ultrasonic field based on pyroelectric sensor

Shi Liming,Cao Yonggang, Wang Yuebing,Ma Jingyi, Ma Rong

(College of Metrology & Measurement Engineering, China Jiliang University, Hangzhou 310018, China)

Abstract:In order to achieve fast and accurate acoustic power measurement of the focused sound field, a novel acoustic power
measurement method based on PVDF pyroelectric sensor is proposed in this study. Firstly, a finite element model is established based on
the acoustic power measurement principle of pyroelectric sensor. The simulation analysis is conducted on the influencing factors of
acoustic power measurement. Then, a test system with PVDF pyroelectric sensor is established to carry out the study of the acoustic
power measurement method. The results show that the proposed measurement method could be applied in both the acoustic field focal
region and non-acoustic field focal region, and the output signal and radiation acoustic power show a linear relationship. The maximum
measurement error is 8.2% , which is in accordance with the acoustic metrological requirement. The comparison analysis results of
simulation and experiment verify the reliability and accuracy of the proposed method.
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Fig.1 Principle of acoustic power measurement of PVDF

pyroelectric sensor
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Fig.2 Sound wave propagation
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Fig.3 Equivalent circuit diagram
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Fig.4  Acoustic pressure level distribution of focused

acoustic field
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Fig.5 Acoustic pressure distribution along the acoustic axis
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Fig.6 Internal temperature rise of the sensor at

3 mm in front of the focus point
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Fig.7 Internal temperature rise of the sensor at 5 mm

in front of the focus point
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Table 1 Simulation results of the sensor under different

acoustic power conditions
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8 18.92 3.25 19. 86
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Fig.9 Simulation results of the output signal under

different working conditions
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Table 2 Related parameters of the pyroelectric sensor
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Fig.11

transducer along the acoustic axis direction
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Table 3 Experiment results of hydrophone scanning method
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Fig.13  Experiment results at different measurement locations
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Table 4 Measurement results of the sensor under

different acoustic power conditions
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Fig.14 Measurement results of the output signal
under different working conditions
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