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Table 1  Material parameters of rotating viscoelastic beam
E/MPa " p/ (kg + m~?)
Constraint 7 2 % 10* o 2700
layer
Sandwich
aname 10 -0.1 1300
layer
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Table 2 Geometry parameters of viscoelastic sandwich beam

l/m b/m (H+h)/m
1 0.002 0.005
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VIBRATION ANALYSIS OF ROTATING VISCOELASTIC SANDWICH BEAM*
Jiang Baokun Li YinghuiT Li liang
(School of Mechanics and Eng ,Southwest Jiaotong Univ, Chengdu 610031, China)
Abstract The nonlinear free vibration analysis of rotating viscoelastic sandwich beam is presented in this article.
The control equation of the rotating viscoelastic sandwich beam was established based on Kelvin-Voigt constitutive
equation and large deflection theory. Partial differential equation of vibration was transformed into an ordinary differ-
ential one using Galerkin method. The ordinary differential equation of nonlinear vibration was solved by multiple
scale method. Systems of equations were obtained by comparing coefficient of power of the micro parameter. First ap-
proximate solution of the nonlinear free vibration of rotating viscoelastic sandwich beam could be acquired by solving
the systems of equations as well as eliminating the secular terms. Numerical simulation was used to discuss the
effect of thickness of the sandwich layer, variation of rotating velocity and radius of the hub on nature frequency.
The results indicated that natural frequency of the rotating viscoelastic sandwich beam increased with the increase of

rotating velocity and radius of the hub while decreased with the increase of thickness of the sandwich layer.

Key words Kelvin-Voigt, nonlinear vibration, multiple scale method,

rotating viscoelastic sandwich beam,

approximate solution, natural frequency
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