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Fig. 14. Schematic sketch of a cantilever beam subjected to a parabolic time-dependent traction at the right free edge.
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Fig. 15. Three functions g(t) considered for the forced vibration analysis; (a) harmonic load, (b) Heaviside step load, and (c) load affinely decreasing to zero in finite time.
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Fig. 16. Comparison of the time history of the displacement u,, of point A obtained by
using the CQ4 and the CT3 elements with that found by using the commercial FE
software ANSYS under time-harmonic load. A structured fine FE mesh is employed for
the analysis using ANSYS.

transverse isotropy. The kinematic relations for the strain € and the
electric field E are

e =Lu; E= —grade (31)

where ¢ is the electric potential.
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Fig. 17. For the time-harmonic load, time histories of the vertical displacement, uy, of

point A for different values of the time step size obtained by using the CQ4 element
and the implicit and the explicit integration schemes.

Using basis functions for the CQ4 element, the displacement and
the electric potential are approximated as

u®) = SN px) = 3 N (X)g; (32)
I=1 I1=1









