[ Downloaded from mme.modares.ac.ir on 2024-04-19 ]

[ DOR: 20.1001.1.10275940.1395.16.1.3.6 ]

212-203 yoye <1 o )losis 16 093 1395 (43399 )8 ()30 Sl SwIdieo dlxo

D9 33 (sole dolinle —_
1; —
y . £ : =
Oy Sl  wigo = & -
=[I\=
mme.modares.ac.ir el

Ml (Sldlos> Wz xled H odlaiwl b Co10a0 s (Sddlwogil (S gm0 (Wi sl (w9

(S 0 daSmin

2 g8 5 5 o L a8 g (e sans sus

shfarughi@uutac.ir 57155-419 ., sedi0 sy *

saSe Alie Sledlb!
dyon (50 Slasl dlex sz b g 3 el 03 B 5 )3 peite S Jgie 5 S chaie ghaw b CS1pSy pé abuagll K 1394 ol 135ed s

590 calsles plai 355 0 i l,Sen £y Linll el o5 elacel Alas six J) odlitul 53,5 goslu g0 Ly Jlas] 5 00

1394 5120 i
1394 509 :cols > @)

255
Cundy ol g 0ad duglie (gle )3 pime g 39290 S b pol> ‘\"ma‘ 53 odal Cuwd & (?L"‘ Caol &85 5108wy J)9‘°““L"°9"L L;“L”)J e i SV d)95
byl g 09 ColeSy yuf ¢ wlids (o po 4 dlogl (cla WwilS )3 &S diad o L sdel Candy ol b cillas Jod LS jglay ool o by Ubss
Ol 35298 (e (uilS 3 4 (oot (S 6 o) uilS )3 &5 I3l o e iy al331 Jlte jokar 3> (St (55 S50 duadutin alto (slagl dlas Mo

b il 5 il 3 yial)l degll Jsbo GRalBI L Giomes g Conl juiin SYL (la il )3 )

Analysis of axial vibration of non-uniform nanorods using boundary
characteristic orthogonal polynomials

Seyed Mohammad Hossein Goushegir, Shirko Faroughi*

Department of Mechanical Engineering, Urmia University of Technology, Urmia, Iran.
*P.0.B. 57155-419, Urmia, Iran, sh.farughi@uut.ac.ir

ARTICLE INFORMATION

ABSTRACT

Original Research Paper

Received 04 November 2015
Accepted 11 December 2015
Available Online 30 December 2015

Keywords:

nanorod

nonlocal elasticity theory
Rayleigh-Ritz method

boundary characteristic orthogonal
polynomials

In this paper, the longitudinal vibration of nanorod based on Eringen’s nonlocal elasticity theory
was studied using Rayleigh-Ritz method. A non-uniform nano-rod with variable cross-sectional
area, density and Young’s modulus were considered. In the present work, boundary polynomials
with orthogonal polynomials were used as shape functions in the Rayleigh-Ritz method which
causes the vibrational analysis to be computationally efficient and imposition of boundary
conditions to be easier. Using the mentioned polynomials the convergence rate of the obtained
results was increased. All of the equations used in this study are nondimensionalized to reduce
the number of effective parameters in the solution. The influence of the nonlocal and in-
homogeneity parameters on the vibrational behavior of nanorod was investigated. The results
were compared to available results in the literature and a good agreement was achieved. The
results showed that nanorod frequencies were dependent on the small scale effect, non-
uniformity, and boundary conditions. For instance, an increase in frequency ratio causes the scale
coefficient in all vibration modes to be increased, especially in higher modes. In addition, the
frequencies were increased by increasing in the length of the nanorod.
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