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Fig. 1  An elasto-plastic beam undergoing large overall motion
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Fig.2  Constitutive relation of a perfectly elasto — plastic beam
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Fig.3  Elasto - plastic single pendulum
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Fg.4 Contrast of bending moment and transverse deformation of mid-point
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Fig.7 Elasto — plastic double pendulum
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INVESTIGATION ON DYNAMIC PERFORMANCE OF MULTI-BODY
SYSTEM WITH ELASTO-PLASTIC BEAMS”

Shi Wang Liu Jinyang
(School of Naval architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract The dynamic performance of elasto-plastic beams system was investigated. Based on the nonlinear
constitutive relation , the dynamics variational equations for an elasto-plastic beam was established using virtual
work principle, in which the geometric nonlinear effect was also taken into account. The assumed mode method
was used for discretization, and then the kinematic constraint equations were used to derive the dynamic equations
for multi-body system. Simulations of single pendulum and double pendulum under gravity show the effect of plas-
tic strain on dynamic characteristics of beams, leading to the increase of the absolute value of the average trans-
verse deformation and the decrease of transverse vibration amplitude. Significant effect of plastic strain was re-
vealed in case of sudden change of angular acceleration.
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