
 

Classification: Internal Use 

MSc Project 
 

Flow induced crystallization in random PP 
 
In hot water pipe applications, random polypropylene (PPr) is the most commonly used material. It is a 
combination of propylene and small contents of randomly distributed ethylene units. It displays outstanding long-
term properties, it remains the structural integrity at high temperatures (up to 75°C) and in addition, it has a good 
impact resistance. All these properties are not only resulting from the molecular architecture, but are also strongly 
dependent on the processing conditions experienced during the pipe extrusion process. To provide pipe suppliers 
with the required information, a thorough understanding of the processing-structure-property relation is crucial.  
 
Typically, semi-crystalline materials like PPr may form complicated morphologies containing combinations of 
oriented crystal structures like shish kebabs, as well as isotropic structures like spherulites, when subjected to flow 
during or prior to crystallization. The shear stresses in the pipe extrusion process are the cause of the development 
of such oriented structures, which can have outstanding properties in machine/axial direction, but poor properties 
in cross/tangential direction. Since the morphology, and therewith the properties, can be “tuned” with the 
processing parameters, it is of utmost importance to be able to understand and ultimately even predict the 
crystallization phenomena. This requires parameterization of model frameworks, which for PPr’s still needs to be 
explored. 
  

        
Optical microscopy image of a typical cross section of a pipe wall. Near the outer wall, oriented structures can be recognized, while the center is 

more of an isotropic nature (left). Various morphologies present in the pipe at different radii (right). 

 
In this MSc research, you will use various experimental methods to investigate flow-induced crystallization of 
random PP, aiming to capture the effect that flow exerts on crystallization phenomena. The findings will be 
translated to pipe extrusion processes, in order to understand structure development in such processes. Your tasks 
will be: 
 

 A literature study on (flow induced) crystallization in polypropylene and suited experimental methods for 
characterization and quantification 

 Design of an experimental plan, using rheology, optical microscopy, thermal analyses, X-ray, etc. 

 Analyzing the results  

 Connect in depth scientific research to an industrial application, i.e. pipe extrusion Summarize the 
outcome in a scientific report  

 
Your work will partially be carried out at the University of Twente, and partially at SABIC Geleen (in consultation 
with the parties involved) 
 
For more information, contact Martin van Drongelen, m.vandrongelen@utwente or in room HR N208 
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