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Porous materials are widely used in vibro-acoudticsnany reasons. Their low cost
and good performances in terms of noise attenuatie@nergy impact dissipation, justify its
use in many sectors like transportation and housimthis context, this work is related to the
analysis of an auxetic foam, material that haveptrdicularity to exhibit a negative Poisson’s
ratio. An analytical model and some experimentahsneements were conducted for auxetic
and non-auxetic foam samples issued from the saorees material, in order to compare their
performances. Then a sensitivity analysis (FASTho@t was done with the purpose of
facilitating the optimization of parameters by remting analytical results over experimental
measurements. Our hope is with a quite simple ndetficharacterization to be able to take
the necessaries information for the practical sgtion of this material in models, noise
controls studies and other kind of studies thatiiregknowledge about the parameters values
found here.

The particular hinge-like structures of auxetic enals justify their negative Poisson’s
ratio. Such materials are expected to have mechlapioperties such as high energy
absorption and fracture resistance been able teséé for a variety of applications (personal
protection clothingpacking material, robust shock absorbing matespbnge mops and
filtration). The isotropic theory allows the utidizon of Poisson’s ratio between -1 and 0,5.
Some anisotropic configurations reach a coefficialte less than -1. The material used in
this work has been obtained from conventional fahat becomes auxetic after a specific
forming process. This process allows the foam toileixa negative Poisson’s ratio in all
directions, while foams used in previous works fidgld only one negative Poisson’s ratio
among all ones.

The objectives of this work are first, to illuseahe effects of negative Poisson’s ratio
of foams on acoustic properties of samples, andrsltg, to investigate the ability of a simple
procedure to identify the parameters of the mdteneluding the negative Poisson’s ratio.

In order to illustrate the effects of negative Boiss ratio, both numerical and
experimental approaches are considered. Analytidadnd finite-elements based 3D analyses
[1, 2] are used to simulate the behaviour of cotiveal and auxetic foams made from the
same base material, in order to understand theteftd the negative Poisson’s ratio on global



acoustic performances. Some experimental analygethan conducted using conventional
and auxetic samples made from the same base nhategather with classical melamine
foam for comparison purpose. Absorption, transmisdioss and transmission loss with
parallel incident field are investigated. Dependiog the kind of test being involved,
improvements of acoustic performances are obsernvsgecific frequency ranges.

In order to identify some parameters values incigdide Poisson’s ratio, a simple
procedure allowing identification from simple measuents has been tested: a preliminary
sensitivity study of parameters is made in ordefitd the best optimization strategy. The
FAST technique (Fourier Analysis Sensitivity Te&t$]) has been used for that purpose. The
optimization step is then conducted in order tdcefhcy identify the parameters from
experimental measurements. The particular cadeedPbisson’s ratio is considered in details.
Aspects related to visibility of the parameter,satiopy of the material and confidence of the
identification are finally discussed.
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