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A Method for in-situ Surface Impedance Measurement based on
Equivalent Source Approach

LI Hebing , HU Dingyu , LIU Xinyue , FANG Yu

( School of Urban Rail Transportation, Shanghai University of Engineering Science,
Shanghai 201620, China)

Abstract : Currently existing acoustic impedance measurement methods based on nearfield acoustic holographyare
highly dependent on the anechoic chamber and need to measure the material properties in large areas. A surface impedance
measurement method based on equivalent source approach is proposed in this paper. In this method, a virtual cavity above
the material is constructed. Meanwhile, the closed measurement surface is used to collect the sound pressure inside the
virtual cavity. The near-field acoustic holography technique based on the equivalent source method is used to calculate the
surface impedance. Monopole and dipole are selected as the active sources, and the interference sources are simulated and
analyzed in the measurement environment. The validity of the method and the adaptability to in-situ measurement
environment are proved by the results. The analysis of the locations of active sound source and the equivalent source shows
that the location of 0.2 m - 0.4 m above the material surface is the optimum for the active sound source; when the upper and
lower surfaces of the closed surface of the equivalent source are symmetrical about the surface of the material and are 0.075
m - 0.175 m away from the surface, the measurement effect is the best.

Keywords : vibration and wave; surface impedance; equivalent source method; near-field acoustical holography; in-situ
measurement
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