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ABSTRACT

[bookmark: _GoBack]As structures and manufacturing processes become smaller, it is increasingly difficult to measure and understand them. Nanoindentation is a powerful tool for small-scale mechanical measurements, but often the results can be more variable than those from other mechanical properties measurement techniques. Currently there is a good understanding of indentation mechanics, but the response of the material relating to variability and other behaviors unique to micro-scale mechanical testing are not well understood. 
This presentation describes the nanoindentation technique and explains some of the relationships between material structure and indentation test response. Unique statistical experiments and analysis have been conducted to elucidate the mechanisms responsible for variability and nominally stochastic events. One source of variation in plastic properties has been found to be the result of dislocation position relative to the indentation. Size, orientation, and stochastic yield behavior of the individual grains will also affect properties measurement. Defect structures in the material are responsible for other phenomena such as indentation size effect and discontinuous yield.
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