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Nonlinear Random Response Characteristics of Viscoelastic
Sandwich Beams under Gaussian Excitations

ZHANG Si-kang , YING Zu-guang

( Department of Mechanics, School of Aeronautics and Astronautics, Zhejiang University,
Hangzhou 310027, China)

Abstract : The random vibration control of viscoelastic sandwich beams is an important subject in engineering. The
sandwich beams with property-controllable viscoelastic core are concerned since they can be optimized without structural
change. There are some publications of studies on vibration responses of the controllable viscoelastic sandwich beams.
However, the viscoelastic material dynamics in these studies were described by linear models only. Particularly, the physical
nonlinearity of the viscoelastic core needs to be considered for vibration analysis under strong excitations. In this paper, a
nonlinear dynamic model is employed for describing the viscoelastic constitutive relation. The differential equations of
motion of a viscoelastic sandwich beam with supported mass under stationary random support excitations are derived and
converted into nonlinear multi-mode coupling vibration equations by using the Galerkin method. The equivalent quasi-linear
system is derived by using the statistic linearization method. The random responses such as MS displacement, the equivalent
frequency response function and power spectral density of the nonlinear random vibration are obtained, which are used for
evaluating the vibration suppression efficiency of the viscoelastic sandwich beam.

Key words : vibration and wave; random vibration; nonlinear sandwich beam; statistic linearization, Gaussian
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