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P14 — Micromechanics of Thin Films of Elastomeric Polypropylene
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Elastomeric polypropylene consists of lamellar crystals embedded in an amorphous matrix.
The arrangement, distribution, and connectivity of these crystals are important factors which
determine the mechanical properties of the polymer. A typical morphology of the material
consists of long mother lamellae with short branches of epitaxially grown daughter lamellae.
The angle formed between mother and daughter lamellae is 80°[1-4]. These epitaxial branches
are very rigid connections and do not change on straining up to strains of 40%. The
mechanical stability of these branches is similar to that of the lamellae themselves.

We developed a sample preparation technique and a micro stretching device, that allow
imaging the deformations of individual crystalline lamellae at increasing and decreasing
degrees of strain of ~ 1 um thick films with scanning force microscopy (SFM) [1a)]. Besides
of observing the changes in shape, orientation, and morphology of crystalline regions we are
able to measure forces during stepwise stretching and relaxing by an integrated silicon force
Sensor.
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Figure 1: a) Schematic of the micro stretching device. b) SFM phase images of crystalline lamellae in elastomeric
polypropylene in a 1 pm thick film at a macroscopic strain of € = 0% and 60% in y-direction. Epitaxial grown
branches elongate during straining, which leads to a lateral expansion of the cluster due to constant contact angles
and width of the lamellae.

During a strain experiment of an elastomeric polypropylene with 12% crystallinity
polymerized by metallocene catalysis we observed an unexpected expansion perpendicular to
strain direction of some epitially grown crystalline lamellae on the 100-nm-scale, similar to
auxeticity [5-7].
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