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Study on Numerical Simulation and Detection Method of

Acoustic Vibration Characteristics of Hollowing *

WANG Chi',LIU Rui',CHEN JinBo'*
(Department of Precision Mechanical Engineering,School of Mechatronic Engineering and Automation,

Shanghai University , Shanghai 200444 , China)

Abstract : The surface vibration characteristics of hollowing model under acoustic excitation are studied ,and the application method of par-
ametric acoustic array in building hollowing detection is explored. The finite element software is used to numerically simulate the vibration
effect of the far-field low-frequency sound beam of the parametric acoustic array on the hollowing,the acoustic vibration characteristics un-
der the influence of different factors are analyzed,and an experimental system for hollowing detection is establishe. The parametric acoustic
array is used as the excitation source to excite the wall to be detected ,and the laser vibrometer is used to detect the weak vibration of the
wall. According to the collected signals, the vibration displacement diagram of the particles on the surface of the hollowing is drawn to
judge the existence and position of the hollowing. The resonance frequency error of the simulation and experiment of the same model is less
than 300 Hz,and the estimation error of empty drum size is less than 10 mm. The results show that the tile above the hollowing defect con-
forms to the assumption of elastic thin plate fixed around it,and the vibration amplitude of the hollowing surface is obviously higher than
that of the non-defective surface ,which verifies the feasibility of the hollowing detection method with parameter acoustic array.
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