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ABSTRACT

A study of flexural vibrations of various multilayer
beam configurations, subjected to shock exoitétion in the form
of half-sine wave pulse acceleration, has been carried out for

simply supported as well as cantllever type end conditions.

In the case of slimply supported beams, the conflgurations
studied are 5-layer beams with viscoelastic cores, 3-layer beams
with elastic or viscoelastic cores and 2-layer beams with one
of the layers as viscoelastic. Eduations of motion and assoclate
terminal conditions are firstly derived for a 5-layer beam
subjected to shock excitation, These very equatioﬁs of motion
and terminal conditions are then utilised in deduecing the-
governing equations and boundary conditions for all‘the remaining
cases mentloned above, The derivations take intq account rotary
and longitudinal inertias besldes transverse inertia fa all
the layers. The other effects included are the shear strain
energy of the coresland extensional and bending straln energy
of the elastic facings and unconstralned viscoelastic layers.
Properties of the viscoelastic material in shear strains or
in direct strains are represented by a 4-element viscoelastic
model throughout. Series solutions, satisfying the end condi-
tions, are assumed for the displacement components. Expressions
for the shock response of displacement components and surface
strain are worked out for the above multllayer arrangements.

Effects of rotary and longitudinal inertias and other system
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parameters on the shock response effectiveness of all such
arrangemeﬁts are reported and discussed. Also, the shock
response effectiveness of a 3-layer undamped beam is compared
with the corresponding effectiveness of a homogenecus beam and
that of a 3-layer damped beam cn the basls of certain specified
eriteria,

In the case of cantilever type beams, the work is
restricted to the study of the shcek response ¢f 2 and 3-layer
configurations, subjJected to half-sine shock loading, taking
only transverse inertia intc ccnsideration. A 4-element visco-
elastic model is used to characterise the properties of the
viscoelastic material. Solution for the transient response of
a 2-layer cantilever, with one of the layers as viscoelastic,
is obtained by the separation of variables technique. Influence
of various geometrical and physical parameters on the shock
response is studied. The problem of shock response\of a 3-layer
cantllever with elastic or visccelastic core is dealt with,
using an approximate variational approach based on Kantorovich
Method. Expressions for the transient displacement and strain
response are worked cut and limitations of the approximate
approach are indicated.

The shock respcnse effectiveness bf various simply sup-
ported beams is then compared for different criteria on constant
size-and-weight basis. Further, experimental work is carried
out on a few samples of multilayer beams. The test results in

respect of transient strain response are compared with the
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corresponding theoretical values tc check the validity of the
analytical methods empleyed. Finally, the general discussion
and coneclusicns abcut the present work and the scope for the

fubure work are given at the end.
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