Accepted Manuscript
COMPOSITE

STRUCTURES

Multiobjective optimization of ceramic-metal functionally graded plates using
a higher order model

Victor M. Franco Correia, J.F. Aguilar Madeira, Aurélio L. Aratgjo, Cristévao
M. Mota Soares

PII: S0263-8223(17)30336-7

DOI: http://dx.doi.org/10.1016/j.compstruct.2017.02.013
Reference: COST 8232

To appear in: Composite Structures

Received Date: 31 January 2017

Accepted Date: 2 February 2017

Please cite this article as: Franco Correia, V.M., Aguilar Madeira, J.F., Araidjo, A.L., Mota Soares, C.M.,
Multiobjective optimization of ceramic-metal functionally graded plates using a higher order model, Composite
Structures (2017), doi: http://dx.doi.org/10.1016/j.compstruct.2017.02.013

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.compstruct.2017.02.013
http://dx.doi.org/10.1016/j.compstruct.2017.02.013

Multiobjective optimization of ceramic-metal functionally
graded plates using a higher order model

Victor M. Franco Correia®®, J.F. Aguilar Madeira®c, Aurélio L. Araijo?,

Cristévao M. Mota Soares?

2 IDMEC - Instituto Superior Técnico, Universidade de Lishoa,
Av. Rovisco Pais, 1049-001 Lisboa, Portugal

b Escola Superior Nautica Infante D. Henrique,
Av. Eng. Bonneville Franco, 2770-058, Paco de Arcos, Portugal

¢ Department of Mathematics, ISEL, IPL,
Rua Conselheiro Emidio Navarro, 1949-014 Lisboa, Portugal

ABSTRACT

A methodology of multiobjective design optimization of ceramic—-metal composite plates with
functionally graded materials; with properties varying through the thickness direction, obtained by
an adequate variation of volume fractions of the constituent materials, is presented in this paper.
Constrained optimization is conducted for different behaviour objectives like the maximization of
buckling load -or- fundamental natural frequency. Mass minimization and material cost
minimization are also considered. The optimization problems are constrained by stress based
failure criteria and other structural response constraints or manufacturing limitations. The design
variables are the index of the power-law distribution in the metal-ceramic graded material and the
thicknesses of the graded material and/or the metal and ceramic faces.

An equivalent single layer finite element plate model having a displacement field based on a higher
order shear deformation theory, accounting for the temperature dependency of the material
properties, was developed and validated for the analysis of through-the-thickness ceramic-metal
functionally graded plates. The optimization problems are solved with two direct search
derivative-free algorithms: GLODS (Global and Local Optimization using Direct Search) and
DMS (Direct MultiSearch). DMS, the multiobjective optimization solver, is started from a set of
local minimizers which are initially determined by the global optimizer algorithm GLODS for

each one of the objective functions.
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