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Conclusions
The rheological response measured with our rheometer for LDPE is in agreement with the linear viscoelasticity (LVE) and data from commercial
devices. Furthermore the results of the in-situ X-ray experiments demonstrate that the crystallization kinetics, and the evolution of crystal structure
and morphology, during and after uniaxial extension, can be studied with our innovative rheometer.
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Motivation
During processing, polymers are subjected to various flow fields, consisting of both shear and extensional contributions. The effects of extensional
flow on the nucleation, crystal structure formation and polymorphism are not well-known. This is mainly caused by the fact that suitable devices for
the application of uniaxial extensional flow combined with X-ray characterization are not available for the moment.

Fig. 1: (a) Process-structure relation. (b) Shish-kebab structure evolution during strong flow[1]. (c) AFM image showing a polyethylene shish kebab structure[2].
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The copper oven has been 
constructed with four ad-hoc 

windows: two glass windows for 
laser access and two kapton

windows for X-ray.

Fig. 2: (a) In-house filament stretching rheometer. (b) Prestretched polymer melt. (c) X-ray inlet window of the oven. (d) X-ray outlet window of the oven.  

Fig. 3: (a) Beamline setup: extensional rheometry combined with SAXS/WAXD. b) Shish-kebab morphology evolution during flow, c) SAXS pattern, d) 1D-WAXD pattern
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In-house rheometer
We present a rheometer that 

combines the possibility with a 
precise and  locally controlled 

uniaxial extensional flow to 
perform in-situ X-ray experiments.

Thus study the crystallization 
kinetics and morphology evolution 
can be studied  combined with the 

rheological response to the 
applied flow field.

The innovation of our in-house 
rheometer is the fixed location of 
the midfilament position, possible 

because of the simultaneous 
movement of the two end plates.

Synchrotron setup and experiments
The key feature is the ability to perfectly align the midfilament of the sample to the laser micrometer and to the incoming X-ray beam in a
synchrotron radiation facility, allowing us to investigate structure and morphologies developed during the extensional flow. Experiments on a low
density polyethylene at ESRF (Grenoble) have been performed.
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