[ Downloaded from mme.modares.ac.ir on 2024-05-21 ]

[ DOR: 20.1001.1.10275940.1394.15.11.34.0 ]

62-54 yo o 11 o losds 15 6,93 1394 (yaig ()0 Swilo (S iye dlxo

a3 el dsliale =

—r-; =

y . £ : =

¥y Sl  wiigo = & -
=[I\=

mme.modares.ac.ir T ks

om0 g A1 (5398 wla! 9  Judaiuno §9950 (Sam dw 13T DLolei 5 fuloxs
2 glsas e st &Sl i o0y adlase Gluos

Ol).ej (e Cuyd o &y « Sl WA ‘Lg);'fb Wl) -1
abeigloo@modares.ac.ir 14115-143 . seto (o5 *

s Ao Sl

ool el 395 e 030its] s s lsic 2 gl Alan Ko 51 Yooms «lons st (5355 Lol 2 S S 5 512y ol (sl gy 52 o8 iny,
L« Sjg oxilo Bl apnl) o5 JShe ol p ade (dly yols adllas b s Cunlio (g dw oyt bl ) aolitl (ly by b, 1391394 * 2219 ok
2 39 9L (il5 3 )8 p ilisee (laoliass 18l cuslio i @l Sl b cad 0sd Sl i) Blgs Glpie 4 Slilze @y 1394 4. 11 el s 1)
Bl 3 ol abpdy plxl GYle 3 0ad Bl @l b Jols (i @ls aulio )b I pol aizse)d (oxiw jluiel ol 003 ol 45
g9 b g SasS diba Y ksl clasge > 1 ol g v me i jielyly 51 Sl bgh (59 b S 2 18, ¢ Jols g0 Sm A
G 9 Jde 5 5y99l (gim dw Jde Ol jld, o wdnld Goles oS dad o L 355 opl ol (Cunl Jboyen p SYL cuenl | 240 Lol
4 Jsb Cons b izman a5l SouMS stV )3t ol )3 (Snr w5 93 ot Gl S izen 5 ) 052g ol et i
s & a AR . A b R N & S - PR . w .L;

&r Jo ol el 43,5 )18 dalllas 3590 3)99L b (b (S8 ilisie (5500 Lulyd g o dme it i)l (olal Gl sl %

25 )8 oaliial 390 pgw yo (dn 93 Sl oS CB (30055 sl Nl e

Three-dimensional free vibration analysis of rectangular nanoplates based
on nonlocal theory of elasticity

Ehsan Abdollahzadeh Shahrbabaki, Akbar Alibeigloo*

Department of Mechanical Engineering, Tarbiat Modares University, Tehran, Iran.
*P.0.B. 14115-143 Tehran, Iran, abeigloo@modares.ac.ir

ARTICLE INFORMATION ABSTRACT
Original Research Paper Conventional Ritz and Galerkin methods based on local theory of elasticity employ polynomials as
Received 20 July 2015 their approximating functions, however these methods are not convenient to use in three-
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Available Online 03 October 2015 dimensional nonlocal analysis. In the present study, to conquer this difficulty, a type of weighted

residual approach with a set of trigpnometric approximating functions was developed. By using

Keywords: appropriate trigopnometric approximating functions it is possible to consider the effect of various

Three-dimensional edges boundary conditions on frequency behavior of nanoplate. Validation of present formulation

Vibration is carried out by comparing numerical result with the published results. It is concluded that the

Nonlocal Elasticity effect of nonlocal parameter on natural frequencies is significant, especially in higher modes due

Nanoplate to the lower wavelength of the mode. The research shows that in nonlocal elasticity there are
distinct discrepancies between behaviors of two and three-dimensional results. In addition, the
difference between the two- and three-dimensional results in local elasticity is not as noticeable
as in nonlocal elasticity. Furthermore, the effects of length to thickness ratio, aspect ratio, nonlocal
parameter and different boundary conditions on fundamental natural frequency of nanoplates
were studied. This benchmark solution can be used to assess the accuracy of conventional two-
dimensional theories.
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