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ABSTRACT

The present study deals with the vibration and damping
analysié of beams and plates with constrained viséoelastic layers,
with the objective of carrying out optimization studies for such
configurations.

The optimization studies for maximizing,the'modal system
loss factors and minimizing the displacement response are carried
out for a fully covered sandwich plate consisﬁing of two equally
thick skin faces with a constrained viscoelastic layer. The
thicknesses and mass densities of skin and core layexrs and
temperature are taken as design variables, Linear relationship
between the material mass density and Young's modulus is assumed.
The effect of temperature and frequency on the ccore properties
are taken into account. The constraints on the design variables
and parameters such as mass per unit area, static stiffness and
resonant frequency are considered, The optimization of the
core material for a viscoelaétically damped sandwich plate is
also carried out for the maximum modal system loss factor. The
dynamic characterization of the viscoeiastic material for
harmonic motion, represented by the co&plex shear modulus is
taken in terms of a model comprising of spripgs and dashpots,

The parameters of a four element model subjected to constraints
for maximum modal system loss factors have been determined.

The investigations for the damping effectiveness of
partially covered beams with constrained viscoelastic layer aie

carried out by Markus method and Rayleigh~Ritz method. In these



ii

methods, approximate mode shapes ©of the beams are assumed. The
former method gives the modal system loss factor,while,the
latter method results in a complex eigenvalue problem giving
the resonant frequencies and the associated modal system loss
factors, Classical-cum~search method for a beam with single
patch has been developed for determination of resonant frequency
and modal system loss factor for the exact classical solution.
Assumption for mode shape is not required in this case. The
results obtained from the three methods are compared. Studies
for optimizing the location, geometric and material properties,
and the percentage of the constrained viscoelastic coverage
have been carried out. The effect of providing the cuts in
the coverage of a fully covered beam is also investigated.

Rayleigh~Ritz's approach is extended for the analysis
of a partially covered simply supported rectangular sandwich
plate and the resonant frequencies and the associated modal
system loss factors for the first four modes are evaluated.
The studies for optimizing the location, the geometrié and the
material properties, and the percentage of the constrained
viscoelastic coverage have been reported.

Finally, the general discussions and conclusions of the

present work and the scope for the further work are given.
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