Rheological properties of thin films measured by nanoindentation

: temperature and time effects

Dr. Sandrin Bec
(Laboratoire de Tribologie et Dynamique des Systemes, Ecole
Centrale de Lyon, FRANCE)

The increasing use of polymeric materials as thin coatings requires

appropriatemechanical characterization methods at micro and nano-scale taking into
account time-dependent and temperature effects. A dynamic nanoindentation technique
has been developed for viscoelastic analysis of polymer thin films,using a Nanoindenter
XP entirely set inside a climatic chamber with controlled temperature. Results are
focused on the case of photo-reticulated polymer layers thicker than 1 micrometer, at
different penetration depths compared to the film thickness. Temperature and time
effect are also key points to understand the antiwear properties of ZDTP tribofilms. For
these films, a change in the rheological behaviour has been observed as a function of
temperature, from viscoplastic behaviour at low temperature to-“shear thinning-like”

behaviour at higher temperature.
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