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Structure-Preserving Absolute Nodal Coordinate Formulation for Rigid Body and Rigid Body Constraint
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Conventionally, rotational equations of motion for rigid body is formulated using finite rotation vectors, and we can obtain an
orthogonal transformation matrix that shows the attitude of rigid body. But, in fact, this formulation leads to a nonlinear mass
matrix. Therefore, in this study, we derive equations of motion whose mass matrix is constant using absolute nodal coordinate
formulation. In this formulation, we use the penalty potential method to the redundant degrees of freedom. It is expected that these
equations have a risk of numerical instability associated with time integration. Thus, to avoid this instability, this paper derives the
discrete equations of motion by energy-momentum method that provides the solution that satisfies the conservation of total energy
and momentum, and examine the validity by the numerical calculation.
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Table 2 Parameters of Truss and ANCF Rigid Body
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