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ABSTRACT

The present work deals with the analysis of multilayer
beams and plates, subjected to random excitations. The multi-
layer configurations analysed are of the three-layer type with
viscoelastic or ‘'elasto-dissipative' core and of the two-layer
elastic-viscoelastic type. Two types of random excitations,
namely, the white-nolse random excitation and the turbulent
boundary layer excitation have been considered. The theoretical
work reported has been verified experimentally.

Equations of motion of a general 3-layer sandwich beam
is first derived using the method of equilibrium of forces and
the compatibility conditions. For a sandwich beam having a
viscoelastic core, a 4-element model is chosen to represent the
viscoelastic properties of the core material in shear. It is
then incorporated in the equation of motion of the general
>-layer beam to obtain the governing equation for a beam having
a visccelastic core. The transfer function of the beam is
determined from this equation. A series solution satisfying the
simply supported -end conditions is used and random vibration
analysis applied to obtain an expression for the mean-square
displacement response in terms cf the trénsfer function.

For a sandwich beam having an ‘elasto-dissipative' core,
internal damping based on constant Q hypothesis is introduced
for the core and face layers in the equation of motion of the
general >-layer beam to obtain the governing equation. The

transfer function of the beam is determined from the governing
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equation. The mean-square dlsplacement response of the beam
is now determined by using a series solution for the response,
satisfying the simply supported end conditions, in cunjunction
with the random vibration analysis,

For a simply supported 2-layer elastic-viscoelastic beam
arrangement, the equation of motion is obtained directly, by
sultable substitutions, from the corresponding equations of the
- 3-~layer sandwich beam having a viscoelastic core. Tpe viscce
elastic layer is idealized to a L-element model to represent
the prcperties of the viscoelastic material in direct strains.
Mean-square displacement response of the beam is then obtained
in the same manner as for the 3-layer beam,

The mean-square displacement response of the 3-layer plates
having viscoelastic or 'elasto-dissipative' cores, and of the
2~layer elastic-viscoelastic plates 1is obtained ocn lines
similar to those for the corresponding cases of the beams,

The integrals invclved in the expressions of response are
evaluated either by the method of residues or by a sultable
numerical integration technique depending upon the nature of
the integrand.

The effectiveness of various geometrical.and physical
parame ters, in minimizing the response of the above-mentioned
beams and plates is evaluated. Based on specific design criteria
c.mparison of the response of a 3%-layer sandwich beam having

viscoelastic core 1s made with a vefevence homogeneous beam,
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and the conditicns, under which minimum response can be obtained,
are established. ‘

Experiments, ccnducted on a few samples of multilayer
beams subjected tc white-noise random and turbulent boundary
layer excitations, are repcrted, The test results are compared
with the corresponding theoretical results.

A general discussion on and conclusiocns about the present

work, and. the scope for future work are given at the end.
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