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Fig.2 Description of atomic spacing in uniform deformation by the Cauchy-Born rule
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STUDY ON SIZE EFFECT OF ELASTIC MODULUS OF SlI

NANOMATERIAL USING THE CAUCHY-BORN RULE
Liu Jianyun”, Wei Yueguang
( The state Key Laboratory of Nonlinear Mechanics, Institute of Mechanics, Chinese Academy of Sciences,
Beijing 100190, China)
Abstract: The present investigation uses the quasi-continuous method—the Cauchy-Born rule to
study the size effect of elastic modulus of nanomaterials. Take Si nanoplate as an example, the size
effect of its elastic modulus are studied systematically considering surface effect. Deformation of
uniaxial tension and bending of nanoplate are simulated by the Cauchy-Born rule, and then the
elastic modulus can be calculated by the derivative of the whole energy. Results show that the
elastic modulus is size-dependent and decreases with the decreasing of the thickness of nanoplates

at nanoscale, dropping sharply when the thickness is less than 4 nm. In bending cases, the

dependence of the elastic modulus on size is more evident than that in tension cases.

Key words: the Cauchy-Born rule; surface effect; Si nanomaterial; elastic modulus; size effect



