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Abstract

In this paper, an efficient scheme is presented based on fractional order sliding mode control (FOSMC) method for tip position
control of a single link flexible robot manipulator. The proposed control strategy is robust against the system parameters variations
such as payload and viscous friction variations in the presence of the unknown Coulomb friction disturbances. The main objective of
the proposed control scheme is to reduce the deflection due to the flexibility of the link and the precise tip positioning control of the
single-link flexible manipulator. To achieve this aim, sliding mode control method is performed in two stages. In the first step, the
difference between the motor angle and the tip angle of the flexible link is reduced by applying the proposed fractional order sliding
mode controller. Then, in the second step, another sliding mode controller is added to obtain precise control of tip-link position.
Numerical simulation results show the feasibility and effectiveness of the proposed control method.

Keywords: Precision tip positioning control, a Single-link flexible arm, Flexible robot, Lumped mass model, Sliding mode
controller, Fractional order calculus.
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