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Fig.1 Cross-section dimensional drawing of harmonica-shaped tube
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Fig.2 Schematic diagrams of porthole die structure
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Stress analysis of the porthole die for multi-holed and
thin-walled aluminum profiles extrusion

CHENG Lei,XIE Shuisheng. HUANG Guojie. HE Youfeng,FU Yao
State Key Laboratory of Non ferrous Metals and Processes . Beijing General Research Institute for Nonferrous
Metals. Beijing 100088, China

Abstract: The porthole die for extruding an aluminum harmonica-shaped tube was investigated, Stress ana-
lytical model of porthole die was established by numerical simulation method. The effective stress and elas-
tic deformation distribution of die during the porthole die extrusion process were calculated. The results
show that the stress distribution of the porthole die is very uneven. The stress concentration is rather se-
vere in bridge position of the porthole die, where it is very easy to cracking, leading to the die early fail-
ure. The dimensions of extruded profile will change because of the elastic deformation of mandrel. There-
fore, the dimension compensation should be considered into structure design of the porthole die.
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