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Mechanism-based Strain Gradient Plasticity
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Amnalysis of the nano indentation using MSG plasticity
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ABSTRACT

Recent experiments have shown the 'size effects’ in micro/nano scale. But the classical plasticity theoriez can not predict
thess size dependent deformation behaviors because their constitutivs modsls have no characteristic material lsngth scale.
The Mechanizm - based Strain Gradient{MSG) plasticity iz proposed to analyze the non-uniform deformation behavior in
micro/nano scale. The MSG plasticity 12 a multi-scale analysiz connecting macro-gcale deformation of the Statistically Stored
Dislocation{35D) and Geomstrically Necsssary Dislocation{GNDY) to the meso-scale deformation using the strain gradient. In
this research we present a study of nano-indentation by the MSG plasticity, Using W, D, Nix and H. Gao’s model, the
analytic solution{including depth dependence of hardness) iz obtained for the nano indentation , and furthermors it validated

by the experiments.

Key Words : Mechanism - bazed Strain Gradient{MSG) plasticity, Size effect, Nano indentation, Statistically Stored
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