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Rheological Properties of LDPE during the Co-extrusion Process
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Abstract: The rheological properties of Low Density Polyethylene (LDPE) during the co-
extrusion process are presented in this work. The influences of die temperature, shear rate at
skin and core layers, and number of extrusion passes at the core layer on the viscosity and die
swell ratio of co-extruded LDPE are investigated. The results obtained in this work indicate
that the viscosity and die swell of co-extruded LDPE decrease with the increase of die
temperature. The increasing shear rate at skin layer tends to increase the die swell, while no
significant change is found with the increase of shear rate at core layer. Furthermore, it can
be seen that the increasing number of extrusion passes result in the reduction of viscosity and
swelling. This is due to the molecular chain scission occurred during its thermal history.

Keywords: Co-extrusion / Processing parameters / Number of extrusion passes / Rheological
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Single screw extruder # 2
Skin material (Virgin LDPE)

Co-extrusion rig

Single screw extruder # 1
Core material (Recycled LDPE)
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Test conditions

Die temperature (°C)

140/ 150/ 160

Shear rate of skin layer s

12.59/19.79/26.98 / 37.78

Shear rate of core layer (s™)

12.59/19.79/26.98 / 37.78

Number of extrusion passes (times)

0/1/2/3/4
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