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Finite Element Simulation of a Porthole Die Extrusion Process
for Manufacturing Aluminum Heat Radiation Pipe

M. C. Lee, J. H. Cho, J. H. Park, M. S, Joun

Abstract
We carry out non-steady state finite element simulation of a porthole extrusion process for manufacturing a radiation pipe

under isothermal assumption. It is assumed that welding takes place at the moment that the material contacts the plane of

symmetry. Welding phenomena are revealed by observing the contacting mechanism of the material passed through the
portholes. It is emphasized that mesh density control and intelligent remeshing during welding process govern the

solution accuracy and the program applicability. AFDEX 3D is employed.
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Fig. 1 Tool assembly for the porthole die extrusion
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Fig. 2 Mesh system and setup of the process
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Fig. 3 Simulation results of the process
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(b) Cross-sectional view
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Fig. 4 Deformed shape of the workpiece
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Determination of welding pressure in the non-steady
state porthole die extrusion of improved Al7003

hollow section tubes
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during the extrusion of a magnesium alloy into a
square tube and the effect of ram speed on weld

meta
strength
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