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Abstract

The present-day challenges in the transport industry, steered by the increasing
environmental awareness, necessitate manufacturers to take measures to
reduce emissions related to the movements of goods and humans. In particular,
the measures aiming at a reduced mass or higher load capacity to increase fuel
efficiency,  generally deteriorate the noise and vibration insulation properties of
their products. In order to comply with the regulations and customer demands,
modern vehicles increasingly move towards a multifunctional integrated design
approach, if possible for all subcomponents involved. Such a multifunctional
design approach is an iterative process, evaluating the proposed solutions in
every stage, and is therefore best performed in a virtual testing environment.
\\Poroelastic materials are interesting to include in a multifunctional design,
offering reasonably good vibro-acoustic insulation properties at a low weight
penalty. These materials can also be combined in multilayer arrangements to
further enhance the overall performance. \\In order to achieve an accurate
modelling of the vibro-acoustic behaviour of poroelastic materials, the input
data describing the material properties should be of a high quality. Two
characteristics inherent to these materials encumber a precise characterisation
with traditional techniques. Poro-elastic aggregates are anelastic due to the
constituent material used, and anisotropic as a consequence of the production
process. Characterisation techniques allowing for an accurate determination of
the material properties need to take these intrinsic characteristics into account.
\\The objective in this thesis is to enable the characterisation of a constitutive
material model for poroelastic materials which is as general as possible, and
includes the inherent material anelasticity and anisotropy. For this purpose, a
set of advanced characterisation techniques has been developed to characterise
the anisotropic flow resistivity tensor and the anisotropic dynamic Hooke's
tensor. \\These advanced characterisation techniques are based on an inverse
estimation procedure, used consistently throughout the work, and includes
both experiments and numerical predictions. The property to characterise is
isolated in a specially designed set-up such that it can be modelled by physics
solely involving this property. The obtained experimental and numerical
data then serve as the input to an optimisation, which returns the material
properties for which the difference between both is as small as possible. These
methods have been successfully applied to melamine foam, which is found
to be both anisotropic and anelastic, confirming the need for such advanced
characterisation techniques.
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