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ARTICLE INFORMATION ABSTRACT

In this study, static/dynamic instability and nonlinear vibrations of FG plates resting on elastic
foundation under parametric forcing excitation are investigated. Based on CPT, applying the von-
Karman nonlinear strain-displacement relation and the Hamilton’s principle, the governing
nonlinear coupled partial differential equations are derived. By considering six vibration modes,
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the Galerkin’s procedure is used to reduce the equations of motion to nonlinear Mathieu
equations. In the absence of elastic foundation, the validity of the formulation for analyzing the
static buckling, dynamic instability and nonlinear deflection is accomplished by comparing the
results with those of the literature. Then, in the presence of the foundation and by deriving the
regions of dynamic instability, it is shown that as the parameters of the foundation increases, the
natural frequency and the critical buckling load increase and the dynamic instability occurs at
higher excitation frequencies. The frequency response equations in the steady-state condition are
derived by applying the multiple scales method, and the parametric resonance is analyzed. Then
the conditions of existence and stability of nontrivial solutions are discussed. Moreover, the
effects of the system parameters, including excitation frequency, amplitude of excitation,
foundation parameters and damping, on the nonlinear dynamics of the FG plate are investigated.
Also, it is shown that the presence of the foundation has a considerable influence on the
resonance characteristic curves.
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3- Bifurcation
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1- Functionally Graded Material
2- In-Plane Force

13 o plads 14 055 1393 il oslall3sd e Sl wdige


https://dorl.net/dor/20.1001.1.10275940.1393.14.13.12.5
https://mme.modares.ac.ir/article-15-3253-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-03-29 ]

[ DOR: 20.1001.1.10275940.1393.14.13.12.5]

SHSla Lb) 9 Sibb) wge

I K piolyly Ky s SaiuwVl i b FG wilxio Sod jaé wobiblas )l 9 5Saoliad «(SSasliml (s)labl

55 5 S yaly SVl iy (59, FG amio s Soiloss 1 JS

g;i"'lgﬁ syl oy

Slgo plgs -3

ool el ond JSis (638 5 (Sl 52 93 5l a0 9590 FG axio
Plo 5l oy g Alwg Ojge 4 axie Cubrs slael jo cole (plg>
o 0 (Seolpw 9100 pls 4 amio Sk mhw ,o o3l %100
3l enelis sl p3 oole el @jei &Sl (28 b aiS oo ot B8
O ) (2) ably S cuns olge oo oS a3 L3S 5
by

P=PV (2)+PV(2) 2)
5 e Sesl o 5 3B ol eaims (i i a4 Py Py (2) a0
Tobe 0 Sl 9 63 Glasiz (com> S oaims Gl v, 9V,
oz S (Slo mie8 Ol 5l eolainl basiis asan JBgd ¢ Sliow
ole (F3) Luly, ojg0 & i Culies jl abii o 50 (Sealyws o3>

1[19] S o
Vc(z)=[;+;j ,0<n<w (3)
V (2)+V.(2)=1 (@)

ﬂfua}uomuamsooyujabsﬁ@ox&noT)oJ
Cualed ol o (Soalpo o325 0975 5 Wibioe Sl oz
Plo> @8 Olsise 1398 Lals) @ azxgi b (nlpln S e Gl | axio
p7 5 v Ol Comd (B Sl Jgoe B 5l ol e Slge iy 3
20,5 ke (7-5) Lalg, &0 0 1y amio cawlses olaisl 0 P pzx ozl

E(2)=(E, ~E,)V.(2)+E,, )
v(Z):(vc —vm)\/c(z)+vm (6)
p(2)=(p, —pu V.(2)+p, )

oS o bl Y olre gl sl -4
5l Ll sbule lage ((CPLT) "ot Sl 655 Lol

12,5 ol (8) abaly UKt @ lgisa 1y bains amio

U(x,y,z,t) u(x,y,t) w,
V(X y.z.t) p=1 vyt p-zyw, 8)
W(x,y,z,t) w(x,y,t) 0

1- Classic Plate Theory
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