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Symbolic Modeling of a 4-Bar Link Flexible Manipulator

*Jae Won Lee, Hae Ho Joo
Department of Mechanical Engineering, YeungNam University

Abstract

Nonlinear equation of wmotion of the flexible
manjpulator are derived by the Lagrangian method in
symbolic form to better understand the structure of the
dynamic model. The resulting equations of motion have a
structure which is useful to reduce the number of terms
calculated, to check correctness, or to extend the model
to high order. A manipulator with a flexible 4 bar link
mechanism is a constrained system whose equations are
sensitive to numerical integration error, This
constrained system is solved using the null space matrix
of the constraint Jacobian matrix, Singular value
decomposition is a stable algorithm to find the null
space matrix,
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Fig. 1. : RALF (Robotic Arm, Large and Flexible)
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Rigid parallel link mechanism



