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Concept of numerical scheme for multibody dynamics by the transfer matrix finite element method and
discrete Helmholtz decomposition
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In a previous paper, | have proposed a generalized force method (GFM), in which the simultaneous

equation is constructed

novel reduction method for the treatment of the continua. This report is part

of research regarding Helmholtz theorem, to apply the Helmholtz decomposition (H-d) to the finite
element method. H-d is, however, in a certain coordinate expression. | proposed an improved H-d
expression called dHd. The dHd includes H-d and other coordinate expressions. That is a multidirectional
FEM concept. The objective of this report is to propose a concept of the numerical scheme for the multi
body dynamics by transfer matrix method and above dHd. Depends on your habit, because | fell the
cylindrical or polar coordinate system which is used in general for MBD calculation. The transfer matrix
calculation uses Cartesian coordinate, and dHd uses Lagrangian coordinate which is called also natural
coordinate, but potentials in dHd are represented in current coordinate.
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