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Table 2 Material parameters of epoxy resins and GPLs

Material Young’s modulus /GPa Shear modulus /GPa Density/(kg-m™) Poisson’s ratio
Epoxy resins??" 3.0 1.12 1200 0.34
Graphene platelets** ! 1010 280 1062.5 0.186
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Fig. 2 Critical buckling loads of graphene-reinforced nanocomposite beams under different conditions: (a) different
concentrations of GPLs; (b) different aspect ratios of GPLs; (c) different length-to-thickness ratios of beams
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Fig. 3 The first four-order critical buckling modes of R-beam under S-S boundary condition
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Free Vibrations of Pre/Post-Buckled Graphene-Reinforced
Epoxy Resin Matrix Nanocomposite Beams

ZHANG Hui, SONG Mitao

(Faculty of Civil Engineering and Mechanics, Jiangsu University, Zhenjiang 212013, China)

Abstract: Free vibration of pre/post-buckled graphene-reinforced nanocomposite beams was analyzed by

the differential quadrature method. Considering the random distribution and directional arrangement of

graphene nanoplatelets in the matrix, Young’s moduli of graphene nanocomposites in two modes were

estimated by Halpin-Tsai micromechanical model. The first-order shear deformation theory was used to

establish the governing equations of beams by Hamilton principle. The critical buckling loads of the

graphene-reinforced nanocomposite beam and the natural frequencies in the pre/post-buckling regimes were

calculated by the differential quadrature method. Numerical results show that dispersing more graphene

platelets with less single layers and arranging them in a reasonable mode will greatly increase the critical

buckling loads of the beams and the natural frequencies in pre-buckling regime. However, the same approach

reduces the stiffnesses of the beams in the post-buckling regime.

Keywords: graphene; distribution mode; differential quadrature method; buckling; natural frequency

054102-9


http://dx.doi.org/10.1021/nl204196v
http://dx.doi.org/10.1016/j.polymer.2004.09.054
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nl204196v
http://dx.doi.org/10.1016/j.polymer.2004.09.054
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nl204196v
http://dx.doi.org/10.1016/j.polymer.2004.09.054
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nl204196v
http://dx.doi.org/10.1016/j.polymer.2004.09.054
http://dx.doi.org/10.1021/nn9010472
http://dx.doi.org/10.1021/nn9010472

