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ENERGY NON-LOCAL MODEL AND NEW STRAIN GRADIENT THEORY

Yi Dake Wang Tzuchiang®)
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract A new strain gradient theory based on energy non-local model is proposed in the paper, and applied
to predict the micro-indentation hardness of polycrystalline copper and the thin film-substrate system. First,
an energy non-local model is presented to derive the constitutive equation of a new strain gradient theory.
Second, the finite element formula of the new strain gradient theory is obtained with the case of the prediction
of micro-indentation hardness. It is found that the predicted results by the new strain gradient theory agree
well with the experimental data, while the hardness values predicted by classic plasticity theory are remarkably

lower than the experimental data.

Key words non-local theory, strain gradient theory, micro-indentation test, thin film —substrate system, finite

element method
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