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The surface eigenstress model and size-dependent Young’s
modulus and ultimate tensile strength
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The surface eigenstress model was developed to study
surface-induced size-dependent Young’s modulus and ultimate
tensile strength. Surface eigenstress gauges the born surface
stress of a nanomaterial that still maintains the dimensions as
that without free surfaces. In general, tensile (or compressive)
surface eigenstress renders a lager (or smaller) nominal modu-
lus of a thin film or a nanowire and thus results in the thinner-
the harder (or softer) elastic behaviour. Nonlinear scaling laws
were also developed for the thickness-dependent Young’s mod-
ulus under tension/compression and bending; and for the size-
dependent ultimate biaxial tensile strength of thin films. First-
principles calculations and molecular dynamics (MD) simula-
tions verified the theoretical predictions from the surface eigen-
stress model and put insights into the surface induced strength-
ening or weakening mechanism.
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The interface strength and debonding for composite struc-
tures: Review and recent developments
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In this paper, a review of interface models is presented. The
focus of this review is on cohesive zone models (CZMs) devel-
oped from interatomic potentials which are needed to study the
interface debonding of large structures. Such models are im-
portant for the design of new microcomposites and microelec-
tromechanical systems.
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