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Development of the Optimal Design Technique for the Pneumatic Vibration Isolation
System by Nonlinear Modeling and Analysis

J. H. Moon{Dept. of MDPE, SNU), H. I. Pahk(School of MAE, SNU)
ABSTRACT

The pneumatic vibration isolation sysiems have been widely used in mdustry and laboratories, but the fuli
malhematical analysis and nenlinear modeling techniques have not been reported yet, even while the nonlinear
leatures of the pneumatic vibration isolation system decide the main characteristics. For instance. the orifice in a
pneumatic vibraiion isolalor has been traditionally considered as a simple viscous damper, which was toe much
simplified to explain the performance of the isclation system. Tn this paper, the nonlinear characteristics are
congidered for the orilice and chamber, ete. The numerical simulation is carried out by the MATLAB/Simulink
software. From the analysis resul, a clear trend of the nonlinear features is shown: the vibration transmssibility
changes not only due to the cxcitation frequency bul also due to the amplitude of the vibration excitation. Therefore
varions design parameters are optimally chasen for the vibration 1selation system. The proposed methods show good
compatibility between the analysis resulis and lhe experiments.
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Fig. 1 Schematic diagram of a
prneumatic vibration isolator
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Fig. 2 Transmissibility of a vibration isolalor
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