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Dynamics Analysis for Flexible Systems using Finite Elements and Algebraic Quaternions
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Abstract

This paper deals with formulations of the energy equilibrium equation by an introduction of the algebraic description,
quarternion, which meets conservations of system energy for the equation of motion. Then the equation is discretized to analyze the
dynamics analysis of flexible multibody systems in such a way that the work done by the constrained force completely is
eliminated. Meanwhile, Rodrigues parameters are used to express the finite rotation for the proposed method. This method for the
initial essential step to a guarantee of developments of the 3D dynamical problem provides unconditionally stable conditions for the
nonlinear problems through the numerical examples.

keywords : flexible multibody dynamics, quaternion finite rotation, energy conservation scheme, flexible joint,
Rodrigues parameter
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