b o g eite Cwelied b ol Aiedda glopls s, 5T il

oS sddal b

*\‘6}&? 5@“‘*.?‘}'@'%‘;*“"“\&[:’. Ly doea
aua'l.a)s ngb o&sls u.ig'\s.a e kgr 0 dSKiSls L
Sl 0&s6 5 Ol O Kiags oKl STyl dlg o oDl 3151 o&Kkils Y

Older OS5 5 Ol g O Kia g5 oKl cOlded oty ¢ ool 3151 oKl ¥

OTAFNYN g asens Sl s — VTAF/0A/T Y tallie 3L )
DOI: 10.18869/acadpub.jcme.35.2.131

239 Sl 00l oy 3 diload Cu gl vy Gadlgleil b &S wwdun (b HI0F ] ew sloplo §59 of3T olas | allio ol 3o — aJ.:S.?
)0 A da gl bl (oo S Lo (B9 Colid Ll 53 Slge Wiedud g (o2 i Ol ekl g Allwgay Gjgods (S9)S sdlglgil
B9 Colind ol (5l ouls aid )5 Jlai )0 @il s a2 gi b 5 g gl gliwly 53 (Slopld 359 Caolid (Jas pud g (as Ol i (38,5
O ol ou o] A A po (o JSCU ki (55955 31 ool b (359 <8 po WY lao criared ol Cuse b prile ©)god Wil o0
OIS byl a8 g b () So i pulgi Ui (g yw drw 1 o0laiuwl b a5 alswd 0ol 1S 50 il p29 0 Y lro (5 Sy Yo lo
bl 5342 g, 31 s comad ol S s T (3255 o 45 3950 s0 o (Jpane bl s calae & k35 0,91 1y 6 p900
o0y oudline LT (s (95 Hlows sl g duny Lo bl 5590 gl b sl Cawdds gu b .l o solisiw] ¥ slro (] Jo (gl las yo
BUl () ) (o=t G iS58 (59 LAglgil jI CAlidko coxs S W0 )0 (pudrod g (wiid lizo b Suolyly Ol T coles Ho el

layyo SOl hgy oyl5F yom (slo 1S g 13T LBla 5l i GaAlglgili coodan Slgo 1 g AdS glassly

Free Vibration of Functionally Graded Variable Thickness Carbon
Nanotube Annular Plates

M.H.Yas!, M. Ngati?and S. S. Jafari¥

1. Department of Mechanical Engineering, Razi University, Kermanshah
2. Young Researchers and Elite Club, Arak Branch, Islamic Azad University, Arak
3. Young Researchers and Elite Club, Hamedan Branch, Islamic Azad University, Hamedan

sjdjafari@iauh.ac.ir : Sy S Gy (3K J gnn 1 ¥



Abstract: In this paper, free vibration of carbon nanotube-reinforced functionally graded circular plates with hole has been
investigated. Distribution of carbon nanotubes are continuous and the gradual and graded changes of materials through the
plate thickness are considered as volume fraction. Considering the linear and non-linear variation of circular plates through the
radial direction and also considering the proposed function for the thickness, the plate thickness can be convex or concave.
Moreover, the motion equations of plate were obtained based on the third-order shear deformation theory. These equations are
coupled differential equations which can convert Ordinary Differential Equations (ODE) using the Trigonometric series
expansion of displacement fields such that they satisfy the axial symmetry condition. Solving the converted ODE equations is too
difficult. For this reason, the differential quadrature method is employed to solve these equations. The obtained results are
compared with the results reported by other researchers and an excellent agreement is observed between them. Finally, the effects
of different geometric parameters as well as different volume fracture of nanotubes on natural frequency have been studied.

Keywords: Functionally graded materials, Carbon nanotube, Free vibration, Circular plates with hole, Differential quadrature
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