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Abstract. In this study, the buckling analysis of simply supported functionally 

graded plates subjected to mechanical loads is investigated. The plate is assumed to 

be under two types of mechanical loadings, namely; uniaxial compression, biaxial 

compression. The functionally graded material properties are assumed to vary con-

tinuously through the thickness of the plate. The variation of properties followed an 

arbitrary distribution in terms of the volume fractions of the constituents (linear, 

quadratic, cubic, and inverse quadratic). At first, the basic relations, the buckling 

analysis and compatibility equations of functionally graded plates are obtained. By 

applying the Von Karman’s, to the foregoing equations, the buckling pressures, are 

obtained. Finally, carrying out some computations, the effects of the variations of 

rectangular plate characteristics and material composition profiles on the values of 

buckling pressures have been studied. The results are validated through comparison 

of obtained values with those in the literature. 

Buckling analysis of FGM plates. In Figs.1–3, the variation of the values of 

buckling pressures of biaxial compression, for pure isotropic and functionally graded 

rectangular plates with the plate aspect ratio a/b for different volume fractions and 

different values of relative thickness of the plate (h/a = 0.1, 0.2, 0.3). 
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Figure 1  Critical buckling load for a simply supported FGM plate 

versus the aspect ratio of the plate, under biaxial compression. 
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Figure 2  Critical buckling load for a simply supported FGM plate 

versus the aspect ratio of the plate, under biaxial compression 
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Figure 3  Critical buckling load for a simply supported FGM plate 

versus the aspect ratio of the plate, under biaxial compression 

 

The values of buckling pressures increase rapidly when the aspect ratio a/b in-

creases for all compositional profiles. However it is seen that the values of the inverse 

quadratic case are higher than the values of the critical buckling pressures of biaxial 

compression of the linear and quadratic cases; whereas, the values of the quadratic 

case are lower than the values of critical buckling pressures of biaxial compression of 

the linear case. 

The critical buckling pressures of biaxial compression for functionally graded 

plates are generally lower than the corresponding values for homogeneous fully ce-

ramic plates. However, the critical buckling pressures of biaxial compression for 

functionally graded plates are generally higher than the corresponding values for 

homogeneous fully metal plates. 
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The results of numerical computations in this part are given in Figs. 4–6. As 

the line corresponding to the cubical compositional profile case coincides with lines 

for linear compositional profiles, the cubic case is not shown in Figs. 13. 
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Introduction.Recently several reports appeared on creation of resonator ar-

rays of single-layer graphene [1] and on observation of field emission from a single-

layer graphene perpendicular to its surface [2]. In this note we consider a possibility 

to fabricate a generator of alternate current on the base of a graphenenanoribbon by 

analogy with works [3,  4]. Contrary to the works [3,  4], where field emission oc-

curs from the butt end of the nanowire (bunch of carbon nanotubes), we propose a 
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