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Measurements of the absorption coefficients with a combined particle
velocity-pressure sound intensity probe

LI Lingzhi'? CHENG Gong'? LIU Yingjie'> LU Bingwu'"

(1 State Key Laboratory of Comprehensive Technology on Automobile Vibration and Noise & Safety Control, Changchun, 130011)
(2 China FAW Co., Ltd. R & D Center, Changchun, 130011)

Abstract Using a combined particle velocity-pressure sensor (p-u sound intensity probe), the acoustic
impedance of an absorbing materials, and consequently its reflection factor and absorption coefficient, can be
determined by simultaneous measurements of sound pressure and particle velocity at a position near the
surface of the materials. Using a p-u intensity probe system in a semi-anechoic room, we measured the
acoustic impedance of melamine, and analyzed how the source height, incidence angle, the size and thickness
of the materials sample affect the measurement, and compared to the normal impedance measured using a
standing wave tube. We also analyzed how the amplitude and phase error of the acoustic impedance affect the
absorption coefficient, and derived an error propagation formula.

Key words p-u sound intensity probe, Sound absorption coefficient, Specific acoustic impedance, Error
analysis
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