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(a) Atom/molecular adsorption of a simply (b) Beam after deformation

supported beam model
1 R IRHETLIE, M, NACRABAEIE 1, 2, 3, 4 RFRBRIIIR)E T

Fig. 1 Schematic illustration of the model, M, N indicate the adjacent atoms,1,2,3,4 denote surface atoms of the beam
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Table 1 ~Material parameters!'"]

m, (1.66x107% /kg) ¢/nm a /nm A, (107°/(] -m®))
0/Au(100) 16 0.324 0.282 10.30
H/Au(100) 1 0.324 0.251 4.925
B, (107%/(J -m'?)) A, (107°/() -m®)) B, (107%/(J -m'?))
0/Au(100) 7.885 15.34 14.10
H/Au(100) 2.123 3.536 1.022
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27,b(ega)? (W (9))) SECRIFR MG I (Bg ) 2[RI 95 R B b 2 R TR
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02=0.0096(e=0),02=0.012(e=0.2);
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Fig.2 Frequency ratio versus thickness with surface effects for adsorption density ® = 1
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Fig.3 Effects of the relative adsorption density on the frequency shift with
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Surface Effects of Adsorption-Induced Resonance
Analysis of Micro/Nanobeams via
Nonlocal Elasticity

XU Xiao-jian', DENG Zi-chen'"
(1. Department of Engineering Mechanics, Northwestern Polytechwical University,
Xi’an 710129, P. R. China;
2. State Key Laboratory of Structural Analysis for Industrial Equipment
Dalian University of Technology, Dalian, Liaoning 116024, P. R. China)

Abstract : The governing differential equation of micro/nanobeams with atom/molecule adsorp-
tion was derived in presence of surface effects using the nonlocal elasticity. The effects of non-
local parameter, adsorption density and the surface parameter on resonant frequency of the mi-
cro/nanobeams were investigated. It is found that, in addition to the nonlocal parameter and
surface parameter, the bending rigidity and the adsorption-induced mass exhibit different be-
haviors with the increase of adsorption density depending on the adatom category and the sub-

strate material.

Key words: micro-and mano-electromechanic system ( NEMS/MEMS) sensors; nonlocal elas-

ticity; surface effects; vibration; atom/molecular adsorption

Wang L. Vibration analysis of fluid-conveying nanotubes with consideration of surface effects

Wang G F, Feng X Q. Effects of surface elasticity and residual surface tension on the natural

He J, Lilley C M. Surface stress effect on bending resonance of nanowires with different

Abbasion S, Rafsanjani A, Avazmohammadi R, Farshidianfar A. Free vibration of microscaled



