J‘CMK

54

EVIEW

Secdeece ‘%&”

RO AR Ji 5 S A BB AT EL Bt

UR

, 100081
HE ,
ES: 4] ; ; ;
hESES TQ3204 XkFRIAE A

Simulation of Extrusion of Rigid
Polyvinyl Chloride in Twin—screw
Dies

CHEN Jinnan, HU Min, PENG Jiong

School of Chemical Engineering and Environment, Beijing
Institute of Technology, Betjing 100081, China

Abstract Flat and round dies are numerically designed in this
paper. The non —isothermal flow fields of rigid polyvinyl chloride
melts in the dies are obtained by using the finite element method.
The effects of die structure on polymer flow fields are studied to
provide a theoretical and technical support for the die design. It is
shown that the pressure in the transition zone is greater for the flat
die than for the round die. The parameters along the axial direction
have a greater variation for the flat die than for the round die. On
the exit plane, the gradients of velocity and viscous heating are
smaller for the flat die than for the round die. The velocity of the
melts on the exit plane is more uniformly distributed for the flat die
than that for the round die. However, the gradients of pressure,
shear stress, shear rate and viscosity of the melts are greater in the
flat die than in the round die. Higher stress leads to bigger die
swell. In the die design, the die structure should be determined by
considering all factors discussed and the characteristics of the
polymer.
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(a) Flat die
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Geometry model and meshing

(b) Round die
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Fig. 2 Average values of parameters of melts in the die along the axial direction of the die
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Fig. 5 Flow fields of melts in the section of z=0.12 m for the flat die
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Fig. 6 Flow fields of melts in the section of z=0.12 m for the round die
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Fig. 7 Flow fields of melts on the exit plane of the flat die
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Fig. 8 Flow fields of melts on the exit plane of the round die
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