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Squeeze Film Damping Effect of the Micro Airflowin a MEMS Sealed Chamber ~
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1. Energy Sources and Environment Engineering, Shanghai University of Electric Power , Shanghai 200090, China;
2. Dept. of Precision Instruments and Mechanology, Tsinghua University,Beijing 100084, China

Abstract : The squeeze film damping effect between the air gap and the PZT actuator in a sealed chamber is
analyzed. Both the gas damping effect and the Rayleigh-Ritz energy method are utilized to investigate the
coupled effect between the micro airflow and itsactuator. Theair pressure distribution of the micro airflow
is determined by solving the nondimensionalized and linerized i sothermal compressble Reynolds equation
and combined with the sealed pressure boundary condition. The coupled model of piezoelectric-silicon fil mr
micro airflow is derived according to the Rayle gh- Ritz energy method. By comparing the undetermined co-
efficientA of the displacement function without micro airflow and the undetermined coefficientA’ with mi-
cro airflow , the air damping factor is extracted. The influencing of micro airflow squeeze film damping on
PZT actuator can be exhibited by such air damping factor. All the investigation provide theoretical founda
tion and control strategy for microfluid actuating.

Key words:MEMS; microfluid; micro actuator; squeezefilm air damping; Reynolds equation; Rayleigh-
ritz energy method
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