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This research studies the deflection control of beams by using piezoelectric materials. The
laminated composite beams, composed of layers of substrate and piezoelectric material which are
perfectly bonded together, are considered. Two types of boundary conditions are investigated:
cantilever axd simple support. The deflection control of the composite beams to the desired shape is
achieved by applying piecewise constant voltages along the length of the beam to the piezoelectric
layer. To analyze for the behavior of the composite beams, a layerwise theory is employed with
displacement and electric potential taken as primary unknowns. The domain in the direction through
the thickness is divided into several sublayers, yielding a more accurate resuit than those by the
classical beam theory and the shear deformation theories. Shape function in the longitudinal direction
is represented by Fourier series, whereas the shape function in the direction through the thickness is
used as piecewise linear Lagrange interpolation functions. The correctnéss of the developed model is
verified by comparing tha results with earlier researches.

In controlling the deflection of the beam to a desired configuration, appropriate voltage for
each portion of the piezoelectric material is sought by using the method of weighted residuals along
with the analysis of beam by the layerwise theory. Various case studies of deflection control are
examined with the desired shapes given as polynomials to the different orders. Results are found such
that increasing the number of portions along the length yields a deflection better fitted with the desired
one. However, for the desired shape with quadratic order, the deflection may be controlled by a

constant voltage along the length of the beam.





