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ABSTRACT : Butyl rubber is used as an adhesive and it is mainly used in the form of sheets. The goal of this study
is to design an extrusion die for the butyl rubber sheets using computer simulation. The extrusion die for the butylrubber
sheets consists of manifold area and land area. In the manifold area, flows are spread from the entrance of the extrusion
die to the land area. In the land area, flows become stable to the flow direction and uniform sheet can be obtained. Island
area is being installed in the land area to get uniform flow. Four parameters, angle of manifold, length of manifold, length
of land and island, were examined in the computer simulation. The optimum geometry of the extrusion die is derived
which has a uniform flow in the width direction of the die.
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Figure 1. Geometry of extrusion die (bottom half) for butyl rubber
sheet.

Table 1. Variables for die design

Variable Value
Manifold
Length (mm) 75 150 410
Manifold
Angle (°) 180 170 160 150
Land Length (mm) 64 128 192 320

(a) Location of island
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(b) geometry of island

Figure 2. Location and geometry of island.
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Figure 4. Mesh for simulation.
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Figure 5. Measured viscosity and curve fitting curve for butyl rubber
used in this study.
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Table 2. Location of pressure prediction for manifold length

Model | Manifold 1 Manifold 2 Manifold 3
Location (75mm) (150mm) (410mm)
1 0 mm 0 mm 0 mm
2 101.25 mm 147.5 mm 350 mm
3 120 mm 195 mm 455 mm
4 220 mm 295 mm 548.5 mm
5 312 mm 387 mm 647 mm
Location 1
(Die inlet)
Location2
(Mid of manifold)
Location3
(End of manifold)
Location4
(Mid of land)
Location 5
(Die exit)

Figure 7. Location of pressure prediction along the flow direction
for manifold length.
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Figure 8. Pressure distribution along the flow direction for manifold
length 150mm.
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Figure 10. Average velocity along the die width for manifold length.
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Figure 11. Standard deviation of average velocities at the outlet
for manifold length.
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Table 3. Locations of pressure measurement for manifold angle
design

Model| Angle 1 | Angle 2 | Angle 3 | Angle 4
Locations (180°) (170%) (160°) (150°)
1 0 mm 0 mm 0 mm 0 mm
2 158 mm | 106 mm | 91.5 mm | 77 mm
3 : 167 mm | 138 mm | 109 mm
4 : 181 mm | 166.5 mm | 152 mm
5 195 mm | 195 mm | 195 mm | 195 mm
6 291 mm | 291 mm | 291 mm | 291 mm
7 387 mm | 387 mm | 387 mm | 387 mm
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Figure 12. Pressure profile along the flow direction for manifold
angle.
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Figure 13. Velocity distribution of flow in the die for manifold angle.



280

T. G. Choi et al. / Elastomers and Composites Vol. 49, No. 4, pp. 275~283 (December 2014)

Table 4. Locations of pressure measurement for land

Model | Land 1 Land 2 Land 3 Land 4
Locations (64mm) | (128mm) | (192mm) | (320mm)
1 0 mm 0 mm 0 mm 0 mm

2 250 mm | 250 mm | 250 mm | 250 mm

3 455 mm | 455 mm | 455 mm | 455 mm

4 487 mm | 519 mm | 551 mm | 615 mm

5 519 mm | 583 mm | 647 mm | 775 mm
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Figure 14. Average velocity along the die width for manifold angle.
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Figure 15. Standard deviation of average velocities at the outlet
for manifold angle.
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Figure 16. Pressure profile along the flow direction for land.
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Figure 17. Average velocity along the die width for die land.
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