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Abstract.  This present article represents the study of the forced vibration of nanobeam of a single-walled carbon 
nanotube (SWCNTs) surrounded by a polymer matrix. The modeling was done according to the Euler-Bernoulli 
beam model and with the application of the non-local continuum or elasticity theory. Particulars cases of the local 
elasticity theory have also been studied for comparison. This model takes into account the different effects of the 
interaction of the Winkler’s type elastic medium with the nanobeam of carbon nanotubes. Then, a study of the 
influence of the amplitude distribution and the frequency was made by variation of some parameters such as (scale 
effect (e0

a), the dimensional ratio or aspect ratio (L/d), also, bound to the mode number (N) and the effect of the 
stiffness of elastic medium (Kw). The results obtained indicate the dependence of the variation of the amplitude and 
the frequency with the different parameters of the model, besides they prove the local effect of the stresses. 
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1. Introduction 
 

The use of carbon nanotubes in the manufacturing of nanocomposites is one of the most 

important topics now in materials sciences. Since their discoveries by Sumio Iijima in 1991 (Iijima 

1991) are a fundamental part of nanotechnology studies (Ahmadi Asoor et al. 2016). Carbon 

nanotubes have attracted many research activities, which are closely related to their extraordinary 

electrical, mechanical, thermal, physical and chemical properties (Ahmadi Asoor et al. 2016, Kiani 

2014a). Carbon nanotube technologies have many applications for to the aerospace industry. It is 

an advanced composite material of the future in aerospace industry (Mrazova, 2013, Harris 2009). 

Their use is based on the knowledge at different scales, of their behavior and characteristics 

(Hurang et al. 2010) considering the different factors which are involved (Shehata et al. 2011).  

The nanocomposites are materials with a nanometric structure (Acton 2013, Okpala 2014) on a 

scale that lies between 1 and 100 nm (de Azeredo et al. 2009). They have the capacity to improve 

the macroscopic properties of the products (Okpala 2013) as well as the mechanical properties 

(Sachse et al. 2013), without compromising the ductility of the material (Bakis et al. 2002). In 

fact, the small size of these particles does not create a large concentration of constraints (Okpala 
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