
 

Accepted Manuscript

Level set based structural optimization of distributed piezoelectric
modal sensors for plate structures

Sandra Porn, Houssein Nasser, Rajan Filomeno Coelho,
Salim Belouettar, Arnaud Deraemaeker

PII: S0020-7683(15)00385-6
DOI: 10.1016/j.ijsolstr.2015.09.001
Reference: SAS 8896

To appear in: International Journal of Solids and Structures

Received date: 24 March 2015
Revised date: 28 August 2015
Accepted date: 1 September 2015

Please cite this article as: Sandra Porn, Houssein Nasser, Rajan Filomeno Coelho, Salim Belouettar,
Arnaud Deraemaeker, Level set based structural optimization of distributed piezoelectric modal
sensors for plate structures, International Journal of Solids and Structures (2015), doi:
10.1016/j.ijsolstr.2015.09.001

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijsolstr.2015.09.001
http://dx.doi.org/10.1016/j.ijsolstr.2015.09.001


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

Level set based structural optimization of distributed piezoelectric modal sensors
for plate structures

Sandra Porna,b, Houssein Nassera,∗, Rajan Filomeno Coelhob, Salim Belouettara, Arnaud Deraemaekerb

aMaterials Research and Technology,
Luxembourg Institute of Science and Technology,

5, av. des Hauts-Fourneaux,
L-4362, Esch/Alzette, Luxembourg
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Abstract

This paper presents structural optimization of piezoelectric modal sensors and actuators for plate structures. Unlike

for beam structures, the design of constant thickness, distributed modal transducers for plate structures is not straight-

forward. In this work the design problem for plate structures is tackled as a (multi-material) structural optimization

problem where the optimal distribution of the piezoelectric material as well as its polarization profile have to be found.

For the solution a parametric level set method is proposed. This allows simultaneous shape and topology optimization.

In contrast to most conventional level set approaches we choose a parametric level set method that does not involve

the direct solution of the Hamilton-Jacobi equation using numerical methods such as the finite difference method.

The optimization problem is directly posed in terms of the parameters of the parameterization and is solved with an

evolutionary algorithm.
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