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An investigation on effects of aspect ratio of representative volume
element on elastic modulus of a carbon nanotubes reinforced polymer
Mahmood M. Shokrieh*, Salem Soveity, Reza Mosalmani
Iran University of Science and Technology, Tehran, Iran
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ARTICLE INFORMATION ABSTRACT
Original Research Paper One of the most applicable methods to study the mechanical behavior of reinforced polymers with
Received 29 November 2013 CNTs is modeling of representative volume element (RVE). It has been shown that the mechanical

Accepted 1 February 2014

Available Online 24 September 2014 behavior of RVE depends on its ingredients mechanical properties and its geometrical

parameters. In this research, a RVE which includes a CNT and its surrounding polymer is chosen

as a rectangular cube. In this research, effects of the length and depth of the RVE, the length of the

Keywords:

Re);)v:esentative Volume Element CNT and the CNT caps on the elastic behavior of the RVE have been studied. Furthermore, the
Elastic Modulus effect of the volume fraction of CNTs is also considered. First, an analytical solution has been
Carbon Nanotube developed to predict the elastic modulus of the RVE. Then, using a finite element method, the

Finite Element Method elastic behavior of the RVE is modeled. The analytical and numerical results show that at a

constant volume fraction of the CNT, variation of each material and geometrical parameters can
affect the longitudinal elastic modulus of the RVE significantly. However, it has been shown that
the transverse elastic modulus of RVE is not sensitive to the geometrical parameters variations.
Finally, using a combination of the Halpin-Tsai micromechanical model and the present analytical
solution, a proper aspect ratio of the RVE for each volume fraction of the CNT has been
determined and suggested.
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