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Theoretical Analysis on Extrusion Flow of
Polymer Melts in Plastic Net (Part 1)

Katsuhiko ITO, lkuro ARIMATSU and Tetsutaro HIRANO

Abstract

Broken section method is extended to analyze theoretically non-Newtonian flow
of polymer melts with power law in the extrusion die of plastic net, in considera-
tion of transversal drag action by die rotation. Die lip having overlap profile of
semi-circle is broken into many sections, perpendicular to rotating boundary line.
Computer approach is applied o analyze numerically the flow in each broken
section. The flow isovels in discharge direction are indicated in various values of
flow index and overlap ratio of upper and lower die lips. With increasing non-
Newtonian behaviour, the profiles of the isovels in discharge direction are flattened
and the arca of the isovels of 0.9 increases to shift its location downwards. The
flow isovels in rotating drag direction is plotted only in the case of hall overlap
ratio. With the decrease of flow index, the positive velocity profile in drag direc-
tion is flattened for larger area to cancel the sharp negative velocity near rotating
drag boundary. Volumetric flow rate in various vverlap ratios increases greatly
with the decrease of Aow index.
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Nomenclature

: unit length of broken section (em)
: total width of die lips (cm)
: number of sections (dimensionless)

: transversal drag velocity (cm/sec)
: velocity component in 2 direction (cm /sec)

S
L
N
H,: separation of the die lips in the i-th section (em)
v
Us
Us

: velocity component in 2 direction (cm/sec)
: flow index for power law fluids (dimensionless)
. viscosity (poise)

n

7

2 : pressure difference (kg/cm®)

7°: standard state shear rate (sec™!)

°. viscosity at standard state shear rate (poise)
w1: v defined by equation (7) (em)

yz: y defined by equation (10) (cm)

Q.: volumetric flow rate in the 7-th section (cm®/sec)
@o: overall volumetric flow rate (cm?/sec)

. radius of semi-circular die (cm)

Vimax: overall maximum velocity component in 2 direction (cm/sec)
Yep.max: overall positive maximum velocity component in x direction (cm /sec)
¥ w*, vt v, w*, Gi. G: and 7*: dimensionless parameters, defined by equation (25)



