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Abstract

A large displacement collapses is observed recently in the compression experiment
of single crystalline gold particles with size ranging from 300~700nm diameters. With
the happening of large strain burst numerous dislocations escaped from the free surface
and the hemisphere was deformed as frustum of a cone. In this study a theoretical model
based on the energy minimization principle is developed to explore the mechanisms
before and after the particle collapse. The self-energy of dislocations, the dissipated
energy of dislocation nucleation and the surface energy of newly created surface are all
included in the equilibrium analysis. Furthermore, a micromechanics model based on
dislocation pile-up assumption is developed to predict the critical condition for the
happening of displacement collapse. The theoretical results agree well with
experimental observations.
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