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The mechanical response of polymeric materials strongly depends on the microstructure developed during process especially for semicrystalline polymers.
With the idea to better understand the relationships between structure and mechanical properties it is becoming necessary to develop multi-scale
mechanical characterizations for these heterogeneous materials and instrumented indentation proves to be the most appropriate tool. Regarding the study
of viscoelastic properties by instrumented indentation, two complementary paths can be adopted: static nanoindentation (quite commonly used) and
dynamic nanoindentation. The aim of this work is to compare the local mechanical properties of a polypropylene obtained by compression molding and
injection. The latter is known to exhibit a skin-core morphology [1] with a non-spherulitic skin and a typically spherulitic core. Afterwards, the viscoelastic
properties are investigated at different scales using both dynamic nanoindentation [2] and dynamic mechanical analysis (DMA).
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Indentation allows to characterize the morphology gradient of injected semicrystalline polymers from a mechanical point of view. Nano-DMA is a
promising tool to investigate the local response of polymers which are viscous by nature. Nonetheless, protocols need to be developed. First results on PP
show a good agreement between DMA and nano DMA. The difference in storage modulus can be explained by the fact that nano-DMA focused on the
skin of the injected sample which is softer than the core. Moreover, it is possible to determine the crystalline relaxation temperature by both methods.
Future works will be devoted to characterize the viscoelastic properties of PP, and the core of PP, ..
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