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In this work, a rotating die system was proposed to moderate extrusion force, the entrance pressure
drop and elastic swelling of wood polypropylene (WPP) composites and wood low-density
polyethylene (WPE) composites under extrusion processes. The effects of wood content, shear rate,
rotating die speed and processing method were of interests. The extrusion force and entrance
pressure drop profiles were monitored using a high speed data-logging system for studying flow
properties and using a video camera to capture the extrudate for measuring the extrudate swell
behavior. The results suggested that WPP and WPE obeyed the pseudoplastic non-Newtonian
behavior, especially at higher wood content. The rotation of the capillary die could moderate the
extrusion load and the entrance pressure drop. Interestingly, the die rotation effect appeared to be
very pronounced for high viscosity of composite melts and at high extrudate rates. The decreases in
extrusion load and entrance pressure drop were associated with the turbulent flow and the
reductions of melt viscosities due to shear heating effect. It was also observed that the fluctuations
in entrance pressure with increasing die rotating speed in the single screw extruder were more
pronounced than those in the capillary rheometer. It was found that the swelling ratio of composite

melts decreased by increasing wood contents.





