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Effect of Wall Conditions on Counter—Rotating Conical Twin Screw
Extrusion of Rigid Polyvinylchloride

CAO Yinghan, CHEN Jinnan

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

Abstract The effect of wall conditions on the counter-rotating conical twin screw extrusion of Rigid Polyvinylchloride (RPVC) is
studied. The relationship between the screw wall shear stress and the slip velocity of the flowing melt follows the Navier linear law. The
volumetric flow rate and 3D isothermal flow fields of RPVC are calculated under different wall slip conditions in the metering section of a
counter—rotating conical twin screw extruder by the use of the evolution technique in Polyflow. The results show that the melt velocity and
the velocity gradient are high when there is no slip. The shape of the shear rate isolines is irregular with the distribution in disarray.
When the slip coefficient is smaller than 10'Pa-s/m, the volumetric flow rate of melt is constant and it is in the full slip condition. When
the slip coefficient is greater than 10*Pa-s/m, with the decrease of the slip coefficient, the volumetric flow rate increases, the gradients of
velocity, pressure and shear rate decrease, and the fluctuation of the pressure along the reference line decreases. The residual stress of
the product is thus decreased. As a result, the improvement of the wall condition is beneficial to the stability of polymer extrusion process
and the improvement of the product quality.
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Fig. 1 Geometric models of counter—rotating conical
twin screw and barrel
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Fig. 4 Velocity fields on A-A plane in conical twin screw extruder at different F, (velocity in m/s)
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Fig. 5 Pressure fields on A-A plane in conical twin screw extruder at different F;, (pressure in MPa)
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Fig. 6 Shear rate fields on A-A plane in conical twin screw extruder at different Fg, (shear rate in s™)
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Fig. 7 Viscosity fields on A-A plane in conical twin screw extruder at different Fg, (viscosity in kPa-s)
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Fig. 8 Variations of melt physical quantities along line a-a in conical twin screw extruder at different Fg;
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