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Influence of Dié Geometry on Die-Lip Buildup
in Plastic Extrusion

Y. S. Suh and S. W. Choi

Abstract

Extrusion die-lip buildup has direct and negative impact on the properties of the final product.
At the present time there is no absolute method of die-lip prevention. However, a periodical shut
down of extrusion line for the removal has been the general practice throughout the industry in
concern. In this study the die-lip buildup was investigated with a particular attention paid to the
influence of die exit geometry and dimensions on the stresses produced at the point of die exit.
To demonstrate the relationship between the stress state and the magnitude of the die-lip buildup, a
method of virtual manufacturing was performed, assuming elastic—plastic material behavior for the
high-density polyethylene under investigation. The overall numerical results suggested that the
longer the die-land and/or the smaller the areal reduction of the die would reduce the tendency for
the die-lip formation. Similarly, having a fillet around the circumferential edge of the die exit

would be favorable in decreasing the die-lip buildup.
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Fig. 1  Extrusion of hlgll-dens1ty polyethylene from
(a) a clean pipe die and (b) a pipe die with
die-lip buildup (or die drool)
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Fig. 2 IR spectrum for the die-lip material
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Fig. 3 GPC spectrum of HDPE and the die-lip material
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Fig. 4 Die drawing for extruding plastic pipe
(Upper: Outside die Lower: Inside die)
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Fig. 5 Axisymmetric finite-element model of the billet

Fig. 6

and the die for pipe extrusion

Three dimensional modeling of axisymmetric
model shown in Fig. 5§ (Extrudate, Inside die,
QOutside die, and Inside and outside die
assembly, from top to bottom)
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Fig. 8 Distribution of von Mises stress(om) at the die
outlet from (a) ABAQUS/Standard and

(b) ABAQUS/Explicit Fig. 11 Distribution of radial stress( o) at the die
outlet

MISES VALUE

Fig. 12 Distribution of von Mises stress( om) at the die
Fig. 9 Virtually extruded plastic pipe outlet
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Fig. 14 Radial stress( ) distribution at the outlet of
longer land die

Fig. 15 von Mises stress(om) distribution at the outlet
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Fig. 16 Axial(02) and radial( 61) stresses from the long
and the short straight land with large areal
reduction and from the short land with small
areal reduction (Radius is increasing from Rl
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Fig. 17 Deformation behavior of extrudate zoomed at
the outlet of the short land die with smaller
areal reduction
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Fig. 18 Radial displacement from the short land with
low areal reduction, the long land with high
areal reduction, and the short land with low
areal reduction (Radius is increasing from R1
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