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Fig.1 Rotating viscoelastic beam with variable cross-section
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Table 1 Material parameters

E(Pa) 7 p(kg/m?*)

2.1x10" 0.02 7900
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Table 2  Frequencies with various rotating speeds

1st Frequency( Hz)

2nd Frequency( Hz)

3rd Frequency( Hz)

4th Frequency( Hz)

Q(r/s)
Present FEM Present FEM Present FEM Present FEM
0 21.6 22.6 108.7 108.5 279.9 279.8 535.7 535.4
10 24.5 25.4 111.5 111.2 282.6 282.4 538.4 538.0
20 31.6 32.1 119.5 118.9 290.7 290.3 546.6 546.0
30 40.6 40.7 131.7 130.9 303.6 302.8 560.0 558.9
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Fig.2 Development of first natural frequency with

rotating speed, taper and radius of hub
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STUDIES ON NONLINEAR PARAMETRIC VIBRATION OF A ROTATING
VISCOELASTIC BEAM WITH VARIABLE CROSS-SECTIONS

Zhang Yunfei'" Yang Echuan® Li Yinghui'
(1.School of Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)
(2.School of Mechanical Engineering, Chongging University of Technology, Chongqing 400054, China)

Abstract Nonlinear parametric vibration of a rotating viscoelastic beam with variable cross-section is studied.
Nonlinear governing equation of the rotating viscoelastic beam with variable cross-section involving geometric non-
linearity is established based on Kelvin-Voigt constitutive relation. The governing equation is then transformed into
an ordinary differential equation by using Galerkin method. Amplitude-frequency response is obtained by adopting
the method of multiple scale. Finally, the influences of rotating velocityand radius of the hub on nature frequency
and amplitude-frequency response are numerically discussed. It is shown that the unstable region increases with

the increasing rotating velocity and radius of hub, but decreases with the increasing taper of the beam.

Key words variable cross-section beam, parametric vibration, multiple scale method, nonlinearity, amplitude-

frequency response
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