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Design and Analysis of Hollow Section Extrusion using

Mismatching Refinement with Domain Decomposition
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Abstract

The present work is concerned with three-dimensional finite element analysis of the hollow section
extrusion process using a porthole die. The effects of related design parameters are discussed through the
finite element simulation for extrusion of a triply-connected rectangular tubular section. For economic
computation, mismatching refinement, an efficient domain decomposition method with different mesh density
for each subdomain, is implemented. In order to obtain the uniform flow at the outlet, design parameters such
as the hole size and the hole position are investigated and compared through the numerical analysis.
Comparing the velocity distribution with that of the original design, it is concluded that the design
modification enables more uniform flow characteristics. The analysis results are then successfully reflected on
the industrial porthole die design.
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Fig. 1 Schematic description of domain decomposition
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Fig. 2 Three types of extrusion dies for hollow sections
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Fig. 3 Schematic description of the seam welding
procedure™
(a) Forward extrusion into portholes
(b) Sideways forming into the welding chamber
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Fig. 4 Schematic description of the triply-connected
rectangular tubular section
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(c) Design 4

(d) Determination of scale factor

Fig. 10 Design modifications for the porthole die

Fig. 11 Domain decomposition into three subdomain

Fig. 12 Definition of two refrence points
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Table 1 Comparison of the flow ratio for various

13
il

designs
Design no. 1 2 3 4
Flow ratio (y) | 1.00 | 0.936 | 1.068 | 1.118
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