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The present work contributes to the field of multibody systems with respect to the absolute coordinate for-
mulation (ACF) with a reduced expression of the strain energy. The ACF is known to be advantageous with
respect to the description of constraint equations and the constant mass matrix. Absolute coordinates are used
as unknowns, similar to nonlinear finite element methods. In the present work, a consistent linearization of the
equations of motion with respect to small deformations but large rigid-body motions is performed. This formula-
tion leads to a constant mass matrix while the nonlinear stiffness matrix is composed of the constant small strain
stiffness matrix rotated by the underlying rigid body rotation. The equations of motion are derived for the case of
a constrained multibody system and geometrical stiffening terms are introduced.
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