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Modelling of polycaprolactone extrusion in additive manufacturing
process by fused deposition modelling in ansys-polyflow software
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ABSTRACT

The process of parts manufacturing with extrusion of polymer filament by heat (Fused Deposition Modelling) is one of the Additive
Manufacturing processes which produces the parts layer by layer. In this process, different parameters (such as volumetric flow rate,
extruder and nozzle geometry, and temperature of liquefier) affect the extruded material and the quality of the final part. In this study, the
polymer extrusion process is modeled in FDM Additive Manufacturing method for polycaprolactone thermoplastic polymer using finite
element Ansys-Polyflow software to study the flow behavior of molten polymer, velocity field and the changes of pressure drop inside the
extruder by changing the parameters geometry of extruder nozzle, entry velocity and the temperature of liquefier. Also, the extruder’s
pressure drop was determined with a mathematical model and Matlab software. By obtaining the finite element model, the effect of process
parameters on pressure drop in both mathematical and finite element modelling compared with each other and studied. The obtained results
indicate that the pressure drop increases by decreasing the angle and outlet diameter of nozzle. As well as with increase of the temperature
of liquefier, the amount of extruder pressure drop decreases and with increase of the entry velocity, the pressure drop increases.

Keywords: Ansys-Polyflow, Fused Deposition Modelling, Matlab, Polycaprolactone, Pressure Drop.
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