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Fig.4 Double cantilever beams with a joint
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Table 1  Structure parameters of cantilever beams
Parameters Values

Cross-sectional area, m? 0.01x0.02
Density, kg/m? 2.65x10°
Elasticity modulus, Pa 6.96x10"
Shear modulus, Pa 2.6x10'°

Length of beams, m 0.2
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Table 2 Parameters of axial tensile preloading joint

Parameters value
Elastic stiffness, k, 1000EA
Spring elastic stiffness, k, 0.001EA
Length of Joint clearance, &/m 0.005
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EFFECT OF NONLINEAR ELASTIC PRELOAD
ON VIBRATION OF STRUCTURES”

Chen Jin Jin Dongping’
(State Key Laboratory of Mechanics and Conirol of Mechanical Structures ,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract The paper studies the effect of elastic preloading constraints on structural dynamics of large space de-
ployable structures with joint alearances. Based on the axial tension model, a 3D beam element of the axial ten-
sion joint was constructed. Then, considering the nonlinear mechanical behavior of the elastic pre-tensioned joint,
the dynamic equations of the full structure were established based on Kelvin-Voigt contact model and Coulomb
friction model. The influence of preload force on the structural vibrations was analyzed. The results showed that
under the nonlinear joint constraints, the vibration transmission at high frequency increases, and the energy of

low-order modes is transferred to the higher-order ones.
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