
Accepted Manuscript

A three dimensional elasticity model for free vibration analysis of functionally
graded micro/nano plates: modified strain gradient theory

H. Salehipour, A. Shahsavar

PII: S0263-8223(18)32273-6
DOI: https://doi.org/10.1016/j.compstruct.2018.08.033
Reference: COST 10083

To appear in: Composite Structures

Received Date: 25 June 2018
Revised Date: 18 July 2018
Accepted Date: 14 August 2018

Please cite this article as: Salehipour, H., Shahsavar, A., A three dimensional elasticity model for free vibration
analysis of functionally graded micro/nano plates: modified strain gradient theory, Composite Structures (2018),
doi: https://doi.org/10.1016/j.compstruct.2018.08.033

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.2018.08.033
https://doi.org/10.1016/j.compstruct.2018.08.033


  

A three dimensional elasticity model for free vibration analysis of 

functionally graded micro/nano plates: modified strain gradient theory  

 

H. Salehipour
a,b

, A. Shahsavar
c 

 

a Department of Mechanical Engineering, Ilam University, Ilam 69315-516, Iran 
bE-mail addresses: h.salehipour@ilam.ac.ir 
c Department of Mechanical Engineering, Kermanshah University of Technology, Kermanshah, Iran 

 

 
 

 

 

Abstract 

The different applications of micro/nano scale structures increase daily, and using new 

developed theories accounting size-reduction effect can be useful to study mechanical 

behaviors of such structures. The size dependent theory of modified strain gradient is capable 

for considering micro/nano structures. In the current work a new model based on the 

modified strain gradient and three dimensional elasticity theories is developed for free 

vibration of functionally graded (FG) micro/nano plates, and an exact analytical solution is 

carried out for extracting the natural frequencies of it. The present three-dimensional 

elasticity model contains three length scale parameters. Analytical solution is based on the 

state space method. In order to achieve the analytical solution, the distribution of material 

properties through the plate thickness follows an exponential law. Finally, some exact 

numerical results are tabulated for both homogeneous and FG plates that can be used as an 

exact three dimensional elasticity benchmark for validate other two dimensional models.  
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