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Structural stability analysis of nonlocal Megneto-Electro-Elastic(MEE)
nano plates on elastic foundation
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Abstract This study examined the structural stability of nonlocal magneto-electro-elastic nano plates on elastic
foundations using first-order shear deformation theory. Navier's method has been used to solve the buckling loads for
all edges simply supported boundary conditions. On the other hand, biaxial buckling analysis of nano-plates has
beenrarely studied. According to the Maxwell equation and the magneto-electro boundary condition, the change inthe
magnetic and electric potential along the thickness direction of the magneto-electro-elastic nano plate wasdetermined.
To reformulate the elasticity theory of the magneto- electro-elastic nano plate, the differential constitutive equation
of Eringen was used and the governing equation of the nonlocal elasticity theory was studied using variational theory.
The effects of the elastic foundation arebased on Pasternak's assumption. The relationship between nonlocal theory
and local theory was analyzed through calculation results. In addition, structural stability problems were investigated
according to the electric and magnetic potentials, nonlocal parameters, elastic foundation parameters, and
side-to-thickness ratio. The results of the analysis revealedthe effects of the magnetic and electric potential. These
calculations can be used to compare future research on new material structures made of magneto-electro-elastic materials.

Keywords : Elastic Foundation; Magneto-Electric-Elastic(MEE) materials; Nano plates, Nonlocal elasticity theory;
Shear deformation theory, Structural stability.
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Table 1. Buckling loads for MEE plates.

Side to thickness ratio (a/h)
P, 100
Li [6] Han and Park [13] Present
A=0 3.2760 3.27604 3.276038
A=0.5 2.1840 2.18403 2.184025
A=—0.5 6.5520 6.55208 6.552076
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Fig. 6. Buckling loads of MEE nano-scale plate with
various nonlocal parameters

(V, =50, 2, =k, =kp=0, \=—0.5).
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Fig. 7. Buckling loads of MEE nano-scale plate with
various nonlocal parameters
(V, =0, 2, =5, kyy =k, =0, A=—0.5).
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