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Table 2 Material parameters of viscoelastic sandwich beam
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/GPa /kg/m® /K" /)/(kg - K) /W/(m - K) /W/(m?K)
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RESPONSE ANALYSIS OF THE COUPLED
THERMOELASTIC VIBRATION FOR THE AXIALLY FLYING
VISCOELASTIC SANDWICH BEAM*

Wang Jinmei' Li Yinghui*'
(1. School of Civil Engineering, Southwest Jiaotong University, Chengdu 610031 ,China)
(2. School of Mechanics and Engineering ,Southwest Jiaotong University, Chengdu 610031, China)

Abstract The coupled thermoelstic vibration response of the axially flying viscoelastic sandwich beam was
investigated. Considering the interaction of the material deformation and the heat conduction, the coupled
governing equations of the axially moving viscoelastic sandwich beam were derived. The exciting load, which
consists of temperature function and external excitation force, of the equations was interpolated by a quadratic
polynomial of time, then the vibration equation was solved by the method of Galerkin, and the displacement was
obtained in every small time by using the numerical method of iteration and convergence to solve heat conduction
equation, thus the temperature was gained. The influence of the axially moving speed and thermal loading
duration on the response of the structures was studied by using numerical method. The results show that the
influence of flying speed on the beam’ s displacement is obvious, but on the temperature is small when the beam
vibrates stably; thermal impact has a large influence on the beam’ s response, and changes the vibration

characteristics.

Key words sandwich beam, coupled thermoelastic, axially flying, Kelvin viscoelastic model, transverse

vibration
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