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Analysis and Control of the Flexible Multibody System Using MATLAB
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Abstract

In this paper, analysis and control of the flexible multibody system using MATLAB is presented. The
equations of motion of a flexible body are derived in terms of the modal coordinate. The rigid-flexible
multibody dynamic solver is developed. Finite element information required to analyze motion of flexible
bodies is imported from ANSYS. The modified finite element data, such as modal mass matrix, modal
stiffness matrix and constraint mode shapes, is calculated in the solver. Since the solver is developed using
MATLAB, it is very easy to connect with SIMULINK which is widely used to control motion of the
multibody system. Several simulations are implemented to verify the developed solver. A control example is
carried out and the usefulness of the developed solver is demonstrated.
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Fig. 2 Structure of the program
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Table 1 Material properties and dimensions of a beam

Mass 3
density Y kg/m 7700
Young’s 2
ModulLs E kgf /m 207e9
Length L m 2
Area A m?2 0.1x0.01
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Fig. 8 Response of the plate by gravity + dynamic load
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