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Study and simulation of dynamics of a wheeled suspended
mobile 2-link flexible manipulator

Yang Yuwei, Zhang Minglu, Zhao Xinhua™ , Hao Weimin, Chen Yan™
(School of Mechanical Engineering, Hebei University of Technology, Tianjin 300130)
(™ School of Mechanical Engineering, Tianjin University of Technology, Tianjin 300384 )
(™ Academy of Architectural Design & City Planning, Tianjin University, Tianjin 300072)
Abstract

This paper concentrates on the study of the kinematics and dynamics modeling of a wheeled suspended mobile 2-link
flexible planar manipulator( WSM2LFM), which consists of a mobile base with a 2-DOF linear elastic-damping suspen-
sion system and a flexible planar manipulator, and the mobile base is considered to travel with a constant linear speed
over an irregular ground-surface. The complete dynamic model of the WSM2LFM which couples the reference motion with
the elastic deformation of the manipulator is derived using the Rayleigh-Ritz method and the floating frame of reference
formulation, and it is compactly described with the matrices and vectors measured with respect to a gobal Cartesian frame
of reference. At last, the numeric simulations are carried out to the forward dynamic model of a WSM2LFM and a mobile
rigid one and a mobile rigid-flexible one, respectly.These simulation results illustrate these effects.

Key words: wheeled suspended mobile flexible manipulator, floating frame of reference, kinematics, dynamics,

coupling
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