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Abstract
A constant shear rate extrusion rheometer with an electro-magnetized capillary die was utilized to
investigate extrudate swell behavior and flow properties of polystyrene melt as the application o1 an
clectro-magnctic field to the capillary dic was relatively novel in polymer processing. The test
conditions such as thc magnetic tlux density, barrel diameter, extrusion rate and die temperature
were studied. The results suggest that the maximum swelling of polystyrene melt with application of
the clectro-magnctic ficld could be enhanced up to 2.6 times whereas without the clectro-magnetic
filed was 1.9 times. The barrel diameter of 30 mm was found to be a critical value in the case of the
extrudate swcll and flow properties of the polystyrene melt were significantly affected by the
magnetic flux density. This involved the number and angle of the magnetic flux lines around the
barrel part. Under the clectro-magnetic ficld. there were two mecharical forces influencing the
extrudaie swell ratio and flow properties; magnetic torce and shearing force. The extrudate swell at
wall shear rate less than 11.1 s was causcd by the magnetic torque, whereas at higher wall shear
ratc it was dependent on the shearing force. For a given magnetic flux density, the maximum
increcase in the extrudate swell as the result of the magnetic torque was calculated to be
approximately 20%. Increasing the die temperature from 180 to 200 °C reduced the overall
extrudate swell and suppressed the magnetic tlux density. Inverting the pole of the magnetic field
resulted in a decrease in extrudate swell due to levitation effect. This behavior also occurred wien

the magnetic field was applied perpendicular to the melt flow.





