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Characterization of Properties of Micro/Nano Materials Using
Nanoindentation and its Applications
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Over the last two decades, nanoindentation has been widely used for evaluating mechanical properties of
micro/nano materials. Principles to measure mechanical properties, basically hardness and elastic modulus,
using nanoindentation were introduced and its applications are also presented. We explain and introduce main
nanoindentation topics in detail as follows: contact depth determination to take surface roughness into account,
indentation size effect models, quantitative evaluation of residual stress, materials phenomena such as yielding

and phase transformation.
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Fig. 1. Nanoindentation contact morphology assumed in the Oliver-
Pharr method on the left side, real contact morphology considering
pile-up phenomenon on the right side.
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Fig. 3. Nanoindentation contact morphology including pile-up for a
conical indenter with a blunt tip, and the distribution of geometrically
necessary dislocations.
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