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Nonlinear Bending Analysis of Multi-Layer Hyperelastic Silicon-Rubber
Plates Using Meshless Based on Radial Basis Functions

Shahram Hosseini, Gholamhossein Rahimi*
Department of mechanical engineering, Tarbiat Modares University, Tehran, Iran.
* P.0.B. 14115-111, Tehran, Iran, rahimi_gh@modares.ac.ir
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In this paper, bending analysis of a hyperelastic multi-layer square plate with clamped, simply supported,
and free boundary conditions are studied. The right Cauchy-Green tensor and neo-Hookean strain energy
function utilized to define the plate's physical nonlinear behaviour. The nonlinear strains formulated using
first-order shear deformation plate theory, and the Euler-Lagrange equations employed to derive the strong
form of the governing equations. The meshless collocation method based on radial point interpolation
method used to solve the nonlinear governing equations. The nonlinear boundary conditions imposed
directly on the plate in meshless collocation method. The logarithm basis function utilized for defining
shape functions, and the nonlinear system of equations solved using the arc-length algorithm. The results
of the meshless method compared to those of ABAQUS finite element software. The results show that the
meshless collocation method based on radial basis functions are efficient in nonlinear bending analysis of
the multi-layer hyperelastic plate with various boundary conditions such that the less difference between
meshless method and finite element method is 0.93% for clamped and the most difference is 8.72% with
free boundary conditions.
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Fig. 5 Diagram of loading on non-dimensional maximum
deflection for a three-layer plate (Sillicon/Rubber/Sillicon) under
unifomly destributed loading and simply supported boundary
condition using MCM and FEM

LY 4w )9 6'}%‘&54’%‘5!%}:‘.’%";!5)‘;@}!)‘05@5 J&.’»
G dal s g eSS 80 1S (6108 )b o (98] StV 1y 68dns)
(FEM) 5505 Lol o9, s MCM) aSiis g0y g, 5l oolawl b ool

300

0 1 2 3 4 5 6 7
Nondimensional Deflection (wm“/h)

)

Fig. 6 Diagram of loading on non-dimensional maximum
deflection for a three-layer plate (Sillicon/Rubber/Sillicon) under
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