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Fig.1 Schematic structure of a double clamped sili-

con nanobeam and a cell of silicon crystal lattice
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Fig.2 Curvature of the silicon nanobeam induced by
external force
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Fig.3 Effect of surface relaxation on deflection of
the middle point of the nanobeam
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Fig.4 Deflection of the double clamped nanobeam
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Fig.5 Difference between the multi-scale model and

the continuum theory versus the thickness of the nano-

beam
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A Multi-Scale Model for Load-Deflection of Si Nanobeams”

Bao Fang, Yu Hong, Lu Qingru, and Huang Qing’an’

(Key Laboratory of MEMS of the Ministry of Education , Southeast University, Nanjing 210096, China)

Abstract: A new multi-scale model based on the energy conversation law is presented to calculate the static bending of a

nanometer double clamped silicon beam. This model accounts for the discrete nature in the thickness of the beam and it can

be used in the range of the nanometer scale to the micrometer scale. It is shown that the surface relaxation has a significant

effect on the deflection behavior when the beam is scaled down to nanosize. Compared with the continuum theory in the mi-

crometer scale,the multi-scale model agrees with the macro-model in the micrometer scale.
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