Accepted Manuscript -

Modeling of dynamic responses of CNT-reinforced composite
cylindrical shells under impact loads

L.W. Zhang, Z.G. Song, Pizhong Qiao, K.M. Liew

PII: S0045-7825(16)30679-X s
DOI: http://dx.doi.org/10.1016/j.cma.2016.10.020
Reference: CMA 11181

To appear in:  Comput. Methods Appl. Mech. Engrg.

Received date: 5 July 2016
Revised date: 2 October 2016
Accepted date: 11 October 2016

Please cite this article as: L.W. Zhang, Z.G. Song, P. Qiao, K.M. Liew, Modeling of dynamic
responses of CNT-reinforced composite cylindrical shells under impact loads, Comput.
Methods Appl. Mech. Engrg. (2016), http://dx.doi.org/10.1016/j.cma.2016.10.020

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.cma.2016.10.020

Modeling of dynamic responses of CNT-reinforced composite

cylindrical shells under impact loads

L.W. Zhang', Z.G. Song™", Pizhong Qiao'?, K.M.Liew”*"

! State Key Laboratory of Ocean Engineering, Collaborative Innovation Center for Advanced Ship and Deep-Sea
Exploration, School of Naval Architecture, Ocean and Civil Engineering, Shanghai Jiao Tong University,
Shanghai 200240, China
* Department of Architecture and Civil Engineering, City University of Hong Kong, Kowloon, Hong Kong
3 Department of Civil and Environmental Engineering, Washington State University, WA 99164-2910, USA
* City University of Hong Kong Shenzhen Research Institute Building, Shenzhen Hi-Tech Industrial Park,
Nanshan District, Shenzhen, China

Abstract

This paper investigates the impact responses of carbon nanotube (CNT) reinforced functionally graded
composite cylindrical shells. The effective material properties of the CNT-reinforced composite
cylindrical shell are modeled by the extended rule of mixture. Reddy’s high-order shear deformation
theory is employed in the modeling, in which thermal effects are taken into account. In order to
simulate the contact load, a linearized contact law is used to obtain a linearized contact coefficient.
Fourier series expansion and Laplace transforms are utilized during the solving process. The analytical
expression of transverse displacement is furnished, and the impact responses of CNT-reinforced
composite cylindrical shell are analyzed. From the numerical results, it is observed that the amplitude
of the impact responses of FG-X CNT-reinforced composite cylindrical shell is lower than that of the
shell with FG-O and UD CNT-distributions. The increase in CNT volume fraction reduces the
amplitude of the impact response. Meanwhile, temperature change affects both the material properties
and stiffness of the structure. It is also observed that with an increased temperature, the impact

amplitude of the cylindrical shell increases.
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