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 [VII] 

Abstract 

This work, carried out for the fulfillment of the bachelor degree, is 
devoted to the study of the crystallization kinetics of polyethylene, 
used for the extrusion process. In particular, various industrial resins 
have been studied, and in some cases modified with appropriate 
additives. The materials are indicated in the work as: 

ERA, CMP, CC, ERA2 and ERA4. 

The first of them, “ERA”, is an industrial polyethylene supplied in 
pellets by Versalis. The second and the third, “CMP” and “CC” 
respectively, are two types of polyethylene processed in different 
companies, by extrusion process. The last two, “ERA2” and “ERA4” 
are two polyethylenes with additives obtained by compounding, 
mixing the pellets of polyethylene “ERA” with talc, respectively 2% 
and 4%. 

The kinetics crystallization, for these materials has been studied to 
define the causes of a problem related to the processing, shown by the 
CMP material after cooling and extrusion, problem which was not 
present in an analogous sample of polyethylene, CC, obtained by the 
same process by a competitor, who was considered the goal to be 
achieved in terms of the characteristics of the semi-finished product. 

Such resins have been characterized using two different techniques: 
the differential scanning calorimetry (DSC) and X-ray diffraction 
(XRD). The analysis performed on the experimental isotherms has 
allowed to establish the different kinetic behavior of materials: ERA 
and CMP show crystallization times longer than CC, i.e. these 
materials have a slower crystallization kinetics. From the analysis of 
the evolution of crystallinity in non-isothermal conditions, it is evident 
that the material crystallizes at higher temperatures is the CC, while 
the processing conditions strongly affect the material CMP.  
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A possible solution to the part deformation after processing, has been 
found in mixing talc powder to the raw resin. In this way, the 
additivated material shows crystallization kinetics similar to the one of 
the competitor. 

Further analysis on other aspects, i.e. rheological properties, of the 
resins behavior could be important for the application of additivated 
material to the processing. 
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