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Résumé: Fused Filament Fabrication (FFF) process is a novel technology that enables rapid 

fabrication of physical models directly from 3D computer-aided design (CAD) data without any 

conventional tooling or programming requirement. In fact, the lack of deep understanding of the 

process, monitoring systems, and also material selection, have been remained a challenge in industrial 

applications. During the FFF process, the thermal properties, and the rheological properties of the 

utilized polymers have the essential and significant role. The adhesion of the deposited layers in the 

final manufactured part is depended on these roles. So, because of the stated reason we focused on 

temperature and its effect on the viscosity of the polymer. The study of the evolution of polymer 

rheology during the FFF process is less frequent. So, the solution is the consideration of both 

temperature and viscosity to establish the Time Temperature Transformation (TTT) diagram, to be 

able to optimize the process. A test case including a single deposition of filament on top of each other 

has been used. This design lets us have same conduction and convection between layers, homogenous 

deposition of filaments on top of each other and unidirectional deposition. This study was started by 

studying the effect of the four main process parameters effects on the thermal and mechanical behavior 

of the printed short carbon fiber reinforced PA6 (CF-PA6) and PA6 samples. For this aim, the in-situ 

measurement of the local temperature of the printed layers was carried out by means of an IR camera. 

The optimal condition of the FFF process of the utilized composite material was obtained by 

considering the two aspects of the mechanical behavior and dimension stability of the manufactured 

samples. In addition, the effects of the density and direction of the continuous glass fiber reinforcement 

on the manufactured composite parts were studied. Finally, the fatigue behavior of the short carbon 

fiber reinforced PA6 (CF-PA6) and continuous glass-fiber reinforced PA6 were studied. The findings 

from this thesis could help the designers and manufacturers to optimize the process parameters to 

achieve appropriate parts in viewpoint of mechanical behaviors. 

 


