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ARTICLE INFORMATION ABSTRACT

Original Research Paper With regard to daily developments in technology, application of carbon nano tubes (CNTSs) in
Received 30 June 2016 manufacturing of many devices and equipment is widely promoted. Many sensors, nanomachines, and
Accepted 27 August 2016 developments in oil, petrochemical and aerospace technologies are some of CNTs applications.

Available Onine 30 October 2016 Considering the importance and wide range of these applications, recognition and investigation of CNTs

behavior is extremely significant. CNTs have a slight natural curvature, hence they are predominantly

Keywords:

Nanoelectromechanical systems (NEMs) subjected to different transverse Ioads._ In this research, based on nonlogal ela_sticity theqry,_ pos_sibility
carbon nano tubes of snap-through and bifurcation behaviors of arch shaped CNTs due to sinusoidal load distribution and
stability on elastic foundation are investigated and corresponding graphs are plotted. To obtain buckling critical
buckling loads, essential stability equations are derived. Finally, the results of classic theory are compared with

local elasticity th RS - >
nanfocal elasticity theory the results of nonlocal theory and it is indicated that the dimensionless scale parameter(1), has a key

effect on possibility of buckling and its type occurring. According to the results and plotted graphs, in
most cases, increase in dimensionless scale parameter(1) has led to increasing the possibility of
bifurcation phenomena; some other cases helped to transition from snap-through to bifurcation,
meaning that the possibility of the snap-through phenomena happening has been reduced..
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*2 Snap-through

'3 Nonlocal governing equations
' Bifurcation

'> Dimensionless scale parameter
8 Virtual displacement
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! Nanoelectronics

2 Nanocomposites

® MEMS (microelectromechanical systems)
* Continuum mechanics

® Small-scale effects

© Small length-scale effects

" Nonlocal continuum mechanic theories
® Nonlocal elasticity theorem

? In plane loading

19 Switches

™ Actuators
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® Variational principle

® Nonlocal stress tensor

" Classic stress tensor

® Kernel function

° Nonlocal modulus

% SWCNTs= Single-Walled Carbon Nano Tubes
" MWCNTs= Multi-Walled Carbon Nanotubes
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Fig. 9 Load- displacement plot for different » when :

e22[(k,+1) . e>@2/) (R +5%)

e <[2(3j2—1) - 2k, (1 - (3/j*)]"*
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Table 4 Critical load for different A when k, =15, e=45, j=2
[91c;Isnap-through  |@1¢plBifurcation  Qcr £t v
14.41 - -3.16 1.85 0
13.07 - -182 271 0.2
11.33 - -0.08 314 04
- 9.95 130 339 06
- 8.90 235 355 08
- 8.07 3.18 3.66 1
- 7.41 384 375 12
- 6.88 437 381 14
- 6.44 481 387 16
- 6.06 519 391 18
- 5.75 550 3.94 2
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(2,00 (36) jo (LB iy 5l bl b o (35) 5 (34)

. . 1
[nz — e + j2a;% + n%a,? +4(n2]2 + 1 +/1)] "

. Ale

=401 (54)
]2(1 + /1]-2)(7.12 _ eZ +j2aj2 + nzanz) + 4(]

+n%j(1+2j%)]a; =0 (55)

[n2(1 + An?)(ry2 — 2 + j2a;% + n?a,?)
+4(n*+n? 1+ 4%)]a, =0 (s)
0] oo Cawd 4 iz (55) aolas
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