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Shape prediction of polymer extrusion product and
Comparative Analysis of experimental results

S. H. Kim, S. H. Na, C. J. Yu

Abstract
This study was performed to predict the shape of polymer extrusion product and to find the cause of defective products.
Experiments was performed to extrude the complex profile shape using PC/ABS composite resin with new profile die and

cooling die.

deformation was also performed, and the result was compared with the experimental data.

A finite element analysis for the Polymer Extrusion process considering the heat transfer and thermal

It is found that the predicted

profile shape in F. E. M was similar to the experimental result and the thickness of extruded product was thin when the
velocity of profile die outlet was slow than the velocity of production (2m/min).

- Key Words : Extrusion(% %), Polymer(Z 2] #)), Die(¥ &), Finite Element Analysis(-F 38 4
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Table 1 Thermal Property
Material PC/ABS
Density(Kg/m”3) 2260
SpecificHeat(J/Kg C) 896
Conductivity(W/m-K) 0.167

Coeff. ThermalExpansion (1/K) 1.0e-5
VolumetricHeatSource(W/m”3) 700

ReferenceTemperature(K) 513
Fig. 1 Shape of Profile Die Set FreezeTemperature(K) 350
Consistency(Pa's) 2705

Assembled Cooling Die

Table 2 Rheological Property
Viscosity Model : Modified Cross-Model

Exponent(-) 0.2821
| ReferenceShearStress(Pa) | 188333
: Beta(1/K) 0.027482
=N o A A
Passage Matches Vacuum Slots n= N aT = exp(— B (AT))

Target Product Profile Cooling Lines A CZT}’
*
-

1+

Fig. 2 Shape of Cooling Die Set
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Fig. 3 F. E.M. & B. C. for Analysis of Polymer Flow
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Velocity(inm's)(Z)
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1.410E+01

Direction of Flow

\
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s 2 TGGE+O0

o= | Q1 3E4+00

Fig.5 Contour of Velocity Result at Profile Die Outlet

Temperature( T)
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Fig.6 Temperature Distribution of Product & Cooling Die



Experiment Analvsis

Fig.7 Comparison of Cross-Section at Experiment &
Analysis Result
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