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Numerical Analysis of Self-Adaptive Vibration Suppression for Flexible
Plate with Imbedded Fluid Subsystem

WANG Jianwei, XU Hui, JI Cong, XU Liqgin
(MOE Key Laboratory for Strength and Vibration, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract; Based on the method of self-adaptive vibration suppression with interior inlay viscous
fluid unit (IVFU), the effect and mechanism of a flexible plate with imbedded fluid subsystem
(PIFS) under specific steady sinusoidal excitations are investigated via numerical simulations. By
analyzing the vibration of the flexible plate, a pure hydrokinetic model with dynamic boundary
conditions simplified from the original liquid-solid coupling model is obtained. Several simplified
models are evaluated numerically, and the results show the fluid movement rule in the closed cav-
ity, and the characteristics of fluid-plate interaction, especially the peak and self-adaptive phenom-
ena. In order to illustrate the inherent mechanism and effectiveness of vibration suppression due
to the fluid movement from energy dissipation viewpoint, a quantitative criterion of energy dissi-
pation is proposed, which serves as a standard to appraise effects of vibration suppression in dif-
ferent cases.

Keywords: flexible plate with imbedded fluid subsystem (PIFS); self-adaptive vibration suppres-

sion; energy dissipation criterion; inlay viscous fluid unit (IVFU)
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