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Symplectic Integration for Multibody Dynamics
Based on Quaternion Parameters
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( Contributed by ZHONG Wan-xie, M. AMM Editorial Board)

Abstract: The quaternion representation was introduced into multibody dynamics for the de-
scription of rigid body rotation, based on which the constrained dynamics was derived and the
relevant Lagrange system was established. Then, the segmental action for discrete systems was
introduced and approximated with the finite element method. According to the theory of analyti-
cal structural mechanics, the symplectic numerical integration was derived with the constraints
strictly satisfied at the integration points and the integration process was symplectic conserva-
tive in the sense of variation principle. The proposed method has the characteristics of less cal-
culation and less unknown numbers, which is confirmed with the numerical results of an exem-

plary multibody hinged system.

Key words: analytical structural mechanics; quaternion; multibody dynamics; symplectic inte-

gration



