Accepted Manuscript

A study on the vibrational properties of weight-efficient plates made of material
with functionally graded porosity

M. Heshmati, F. Daneshmand

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

COMPOSITE
STRUCTURES

S0263-8223(17)32028-7
https://doi.org/10.1016/j.compstruct.2018.05.099
COST 9738

Composite Structures

2 July 2017
26 April 2018
18 May 2018

Please cite this article as: Heshmati, M., Daneshmand, F., A study on the vibrational properties of weight-efficient

plates made of material with functionally graded porosity, Composite Structures (2018), doi: https://doi.org/10.1016/
j-compstruct.2018.05.099

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.


https://doi.org/10.1016/j.compstruct.2018.05.099
https://doi.org/10.1016/j.compstruct.2018.05.099
https://doi.org/10.1016/j.compstruct.2018.05.099

A study on the vibrational properties of weight-efficient plates made of
material with functionally graded porosity

M.Heshmati*?, F. Daneshmand®®

aDepartment of Mechanical Engineering, Kermanshah University of Technology, Kermanshah, Iran

®Department of Mechanical Engineering, McGill University, 817 Sherbrooke Street West, Montreal,
Canada H3A 0C3
‘Department of Bioresource Engineering, McGill University, 21111 Lakeshore Road, Ste-Anne-de-Bellevue, QC,

Canada, H9X 3V9

Abstract

Functionally graded (FG) porous structures are a novel class of weight-efficient engineering
materials and characterized by introducing graded non-uniform porosities. Due to the wide range
of applications of porous materials in lightweight structures, biomedical systems and separation
processes, in this paper, three-dimensional (3D) free vibration analyses of light-weight plates
made of uniform and non-uniform graded porous materials resting on two-parameter elastic
foundations are investigated. The mathematical formulation is based on linear and small strain
elasticity assumptions. The plate with FG porosity is simply supported at the edges and is
assumed to have three variations of porosities through the thickness. A semi-analytical approach
composed of differential quadrature method (DQM) and series solution is adopted to solve the
equations of motion. Validation and convergence studies are also done to demonstrate the
accuracy of the results. The natural frequencies of the simply-supported plate made of material
with functionally graded porosity are calculated and presented in both tabular and graphical

forms. The effects of different porosity distributions, porosity parameter, elastic coefficients of
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