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Abstract

A new robust sliding mode controller is formulated for
the tip position control of a single-link flexible manipulator
with parameter variations. After establishing the plant model
characterized by a noncollocated uncertain control system, a
sliding surface which guarantees stable sliding mode motion
is synthesized in an optimal manner. The surface is then
modified to adapt arbitrarily given initial conditions. A
associated with the modified
surface is designed by restricting that velocity state variables

discontinuous control law

are not available from direct sensor measurements. Using the

proposed control law favorable system

accomplished through shortening the reaching phase of state

responses are
trajectory without increasing maximum control torque as well
.as undesirable chattering. Furthermore, a low sensitiveness to
uncertainties is obtained from inherent salient properties of
the proposed control are
undertaken in order to demonstrate these superior control
performance characteristics to be accrued from the proposed
methodology.

system. Computer simulations
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Fig. 1 A single-link flexible manipulator
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Table 1. Physical properties and model parameters

of the arm

Parameters Values
Length () 10m
Thickness (h) 0.002 m
Width (b) 002 m
Mass per unit length (p) 0.106 kg/m
Young's modulus (E) 64 GPa
Moment of inertia of the hub (Iy) 0.023 kem?
First-mode damping ratio (¢;) 0.02
First-mode natural frequency (u;) 2.47 Hz

Tip displacement{m)
°
]

[} ] 2 El i ]
Time(sec)
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Fig. 3 Controlled responses without the
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