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Summary. In the present paper, the issues related to the accuracy of shape control are
discussed in relation to optimum design of piezoelectric actuators. Numerical examples are
presented to justify the suitability of the algorithm for different types of structures with
various desired shapes.

1 INTRODUCTION

The modern generation of aircraft structures such as morphing and unmanned aerial vehicle
(UAV) are evolving with advanced shape control capabilities along with integrated self
monitoring systems. Such type of structures with adaptive control can be designed by
incorporating embedded or surface mounted piezoelectric actuators for effective control.
These smart structures have a wide range of applications in the field of control system such as
active vibration control, active buckling control, noise control and shape control.

Along with the adaptive modeling of smart plates, researchers are constantly working
on improving the accuracy of shape control via optimum design of piezoelectric actuators. A
finite element model for non-rectangular piezoelectric actuator employed by Nguyen and
Tong (2004) showed that the improvement in the accuracy for desired shape and reduction in
total applied voltage is possible through an adequate actuator pattern. An evolutionary
optimization algorithm presented by Nguyen and Tong (2007) proved to be very effective in
finding optimum geometry of piezoelectric actuator.

In the present paper, a first order shear deformation theory with finite element method
is used in the adaptive modeling of smart composite laminate. An initial design is assumed
with a whole piezoelectric layer in laminate. In the optimization process, the first step
determines the optimum voltage required in each patch for desired deflection using the linear
least square method. In the second step, a sensitivity analysis technique is used to remove the
piezoelectric patches which are least sensitive to the change in error function due to change
in input voltage. This two stage process is repeated until the accuracy is improved over the
previous iteration. Numerical examples are then used to validate the suitability of the
algorithm for different structures with various desired shapes.

2 OPTIMATION PROCEDURE
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The complete solution of the shape control problem is shown by the following flow chart
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