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In this paper, low velocity impact on nano-beam using couple stress theory was investigated. Modified
couple stress theory was utilized to capture size-dependent effects. Hamilton’s principle was employed
to derive governing equations and boundary conditions and then general solution was proposed. The
solutions validity was confirmed by comparing present results with that of the literature. Comparing the
results shows the present theory is capable to predict low velocity dynamic behavior with acceptable
accuracy. The results show as mass ratio increased, natural frequencies decreased and then trend to a
constant value. This limit is higher for second and third natural frequencies. Also, the natural
frequencies increased when characteristic length to thickness ratio increased. It can be noted higher
natural frequencies are more sensitive to variation of this ratio .Furthermore, maximum dynamic
deflection raised when mass ratio increased. Moreover, a considerable result from this study is the
profound effect of poison ratio on natural frequencies for nano-sized beams. As Poisson’s ratio
increased, natural frequencies increased. Also, for low length scale to thickness ratio the size effect is
insignificant and response trend to classic solution. Therefore, the couple stress theory can be employed
to take into account size effects in low velocity impact on nano-beam problem.

Slgs oo VST 31,5 59 ke ploin] g Sl Jodo a5 Conl ] Ao -1

25,130 GPa 31 TPa aiile slbaro; ;0 wliegl §,Sw sloojle 5l solatwl ;31 sla Lo yo

L6 p dingn laoee gy 5l eslaiul b baojle aisS ol (s5ldaw ol el @l 3l s a4 canlandl goly S S mSUl g Ladlgn
Oeizeed o WL ST slaby, 4 Coms |y o (Slaslxe anje Jod A Cod St Jlewn (SoSI g ol )T (Sl gla Shy dacjle

! Graphene sheet
2 Atomistic

Please cite this article using:

5 Sl eoldlas Jlis gl aims so 5Lis 355 5 Lol 5,5 slaosle

o 3l o3 @ lee 1 Alie ool &1 £l ] (sl

M. Ghalami Choobar, A. Bayat, Gh. H. Liaghat, H. Ahmadi, Analysis of low velocity impact on nano-beam using modified couple stress theory, Modares Mechanical Engineering,

Vol. 17, No. 12, pp. 42-46, 2018 (in Persian)


http://mjmec.ir/
https://dorl.net/dor/20.1001.1.10275940.1396.17.12.19.1
https://mme.modares.ac.ir/article-15-1680-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-24 ]

[ DOR: 20.1001.1.10275940.1396.17.12.19.1 ]

VoD 9 )29 018 Ul

o3 Z Mol i ik (695 1 03Miianl Uy pigili 33 a panaS (S pad Sl

‘Vz
A O .

Fig.1 A nano-beam subjected to low velocity impact by nano-particle
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