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Performance Evaluation and Analysis of the Screw and Die
of the Single Screw Extruder Using the CFD

Jae-yoel Kim*, Hyo-hee Chung"

= Abstract |

The extruder type is classified as screw type and non-screw type in terms of the extrusion method. The screw type
extruder, which is the most frequently used, is classified as the single screw extruder and the multi-screw extruder.
They are classified as vertical type and horizontal type in terms of structure; and those for compounding and for
forming in terms of function. The single screw extruder is a universal extruder, most of which is suitable for the
extrusion forming of thermoplastic resin. The multi-screw(two-screw, three-screw and four-screw) extruder can increase
the extrusion power using the engagement of the screw flank. The single screw extruder does not have a good mixing
ratio of the raw material and stable extrusion power, while it has low construction cost and operation cost. In this
study, the single screw extruder, which has many weak points compared with the multi-screw extruder, was studied.
There have been many studies on the single screw extruder, and they led to its significant development. The existing
study method, however, had complex analysis processes and required much time. In this study, the CFD was applied
to the performance test and analysis of the extruder, and the optimal design condition of the extrusion power for
the screw and die of the single screw extruder was found by comparing the analysis tesults with the actual performance

measurerment of the single screw extruder.
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Fig. 2 Screw dimension variables

Table 1 Tral product dimensions

Model geometry Value
Barrel diameter, D 40mm
Metering zone screw length, Z, 240mm
Screw channel height, # 1.6mm
Flight width, e 6mm
Helix angle, 6 30°

Dies output diameter 212.5mm

Dies hole diameter & 18mm
Screw pitch, A 42mm
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Fig. 3 Drawing of Simply Design system

Table 3 Material properties of matter and processing

condition

Properties of simulation Value
Table 2 Pitch transformation model geometry Density 130 g/cm3
Model geometry Model number Value Viscosity 10,000Pa s
Ex. screw 1 24mm Thermal conductivity 0.25W/mC
Ex. screw 2 28mm Specific heat 21601/kgC

Serew pitch, A Ex. screw 3 32mm Temperature melt 360C

Ex. screw 4 36mm In-put pressure 30Bar
Ex. screw 5 40mm Out-put pressure 1.0135Bar

Ex. screw 6 44mm Screw velocity 60rpm
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Fig. 7 Temporary manufacture modelling data value
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