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Abstract

The scratch resistance of thin ZnO �lms deposited on a polyimide interlayer is
characterized experimentally and simulated using a 3D �nite element model.
Nanoscratch tests combined with scanning electron microscopy observation
to analyze the failure mechanisms in the brittle hard �lms are performed. The
thickness of the polymer interlayer is shown to play a major role in controlling
the scratch depth and the initiation of the cracks in the top hard coating. The
main feature dictating the scratch resistance is related to the development of
the pile-up in front of the indentation tip. The amplitude and morphology
of the pile-up is a�ected by the polymer constitutive behaviour and by the
constraint induced by the limited thickness. The �nite element simulations
accurately capture the changes in pile-up development with di�erent soft
interlayer thicknesses as well as, based on a simple maximum principal stress
criterion, the onset of the cracking process.
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