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Vibroacoustic characteristics of micro-plates considering scale effect

REN ShuWei, XIN FengXian & LU TianJian

State Key Laboratory for Mechanical Strength and Vibration, School of Aerospace, Xi’an Jiaotong University, Xi’an 710049, China

Micro-plates of micron-size length, width and thickness are widely used in micro-electro-mechanical systems (MEMS), therefore,
the analysis on the vibroacoustic characteristic of micro-plates is of paramount importance to ensure the stability of MEMS under
acoustic excitation and the accuracy of acoustic sensors. The vibroacoustic performance of micro-plates with simply supported
boundary condition is theoretically investigated by applying Cosserat theory and Hamilton variational principle, which has taken
into account the scale effect of the micro-plate. The resultant equations are solved in conjunction with fluid-structure coupling
condition. The developed model is used to investigate the influences of the scale effect and several key parameters, including
length, width and thickness of the micro-plates, on the vibroacoustic characteristic of micro-plates. The present model hopes to
provide a theoretical reference for the engineering optimization design of micro-plates in MEMS.
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