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ABSTRACT

When plastic pipe is solidified, it proceeds through a long cooling chamber.
Inside the chamber, inside the extrudate, the plastic is molten, and this inner
surface solidifies last., Sag)then happens inside this cooling chamber, and
sometimes, thickeried regions (called knuckles) arise in the lower quadrants of
the pipe, and specifically in large diameter thick-walled pipes. To compensate
for sag, we normally shift the die centerpiece downward. Here, we investigate
this die eccentricity, and its remarkable interaction with fluid elasticity in
knuckle formation in annular flow of polymeric liquids.

We develop a map to help plastics engineers predict the extrudate shape,
including extrudate knuckles, and then from the mass balance over the postdie
region, to predict the extrudate shape entering the cooling chamber. We find
that Newtonian extrudates, or extrudates for small pipe, never knuckle. Both
of these findings agree with industrial experience. We also include a worked
example to help plastics engineers suppress extrudate knuckling.
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