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The Control of Flexible Beam using
Nonlinear Compensator with Dual-Input Describing Function
H M #, 0l Y 7 AT
(Se-Hyun Kwon , Hyong-Ki Lee and Boo-Kwi Choi)
Abstract In this paper, a state space model for flexible beam is presented using the assumed-modes approach.

The state space equation is derived for a flexible beam in which one end is connected to a motor and is driven by
a torque equation and the other end is free. Many of the transfer function proposed thus far use the torque to the
flexible beam as the input and the tip deflection of the flexible beam as the output. The Technique for the analysis
and synthesis of the dual-input describing function(DIDF) is introduced here and the construction of a non-linear
compensator, based on this technique, is proposed. This non-linear compensator, properly connected in the direct
path of a closed-loop linear or non-linear control system. The above non-linear network is used to compensate
linear and non-linear systems for instability, limit cycles, low speed of response and static accuracy. The
effectiveness of the proposed scheme is demonstrated through computer simulation and experimental results.

Keywords : DD(Direct Drive) motor, flexible beam, DIDF(Dual-Input Describing Function), nonlinear compensator
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Fig. 1. Coordinate of a flexible beam.
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Table 1. Parameter of the system.
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