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Nonlinear Coupling Factor in Dynamic Model of Flexible Manipulator
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ABSTRACT

Having flexibility in a manipulator will degrade trajectory tracking control and manipulator tip positioning. In
practice, however, constraints imposed by various operating requirements, will render the presence of such
flexibility unavoidable. The dynamic analysis of the flexible manipulator is essential in designing proper control
systems. A flexible manipulator consists of infinite number of elastic modes and the modes are usually coupled
to each other. For the practicality, however, it is usually assumed that the flexible system consists of finite
number of elastic modes and the modes are decoupled. These assumptions result in a linear and decoupled
mathematical model of the flexible manipulator and simplify the analysis of the dynamic behavior and the design
of the control system. The decoupling and linearization of the flexible link, however, has been assumed without
in depth analysis. This paper focuses on the analysis of the significance of the non-linear coupling factors.
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