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i H : Mechanical Properties of Thin Films by Nanoindentation

Nowadays, nanoindentation has become a routinely technique for the mechanical
characterization of thin films and small-scale volumes. Thanks to the development of friendly
analysis software and advances in high sensitive instrumentation, it feels like the
measurement and calculation of hardness and elastic modulus can be easily done by just
“the pushing of one button.” However, the consequences of easy procedures have led many
researchers to multiple publications with erroneous data.

Recently, we have reviewed the nanoindentation hardness of materials at macro,
micro, and nanoscale (E. Broitman, Tribology Letters, vol. 65, 2017, p. 23). Some
misconceptions in the nanoindentation technique were highlighted, and solutions to errors
were proposed. In this talk | will review the theoretical frame used by the nanoindetation
technique. Some typical mistakes in the measurement and data analysis during the
nanoindentation of thin films will be critically reviewed, and the possible ways to correct them
will be discussed. The origins of the aforementioned mistakes will be elucidated from the lack
of understanding on contacts mechanics theory, the limits and validation of the Oliver and
Pharr’'s method, and preconceptions transmitted from generation to generation of
nanoindenter users. At the whole, it will be stressed that it is not enough to know “how to
push the button” in order to measure the nanoscale mechanical properties of coatings.
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