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Abstract

Recently, multi cell tube which is used for a cooling system of automobiles is mainly manufactured by the
conform extrusion but this method is inferior as compared with direct extrusion in productivity per the unit
time and in the equipment investment. Therefore, it is essential for the conversion of direct extrusion with
porthole die. The direct extrusion with porthole die can produce multi cell tube which has the competitive
power in costs and qualities compared with the existing conform extrusion. This study is designed to evaluate
metal flow, welding pressure, extrusion load, tendency of mandrel deflection that is affected by variation of
porthole shape in porthole die. Estimation is carried out using finite element method under the non-steady
state. Also this study was examined into the cause of mandrel fracture through investigating elastic

deformation of mandrel during the extrusion.
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Wall=1.8 mm

Welding
Fig. 1 Cross section of multi cell tube
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Al Delnled View A:Detsiled View
(a) Straight (b) Taper (c) Ellipse
Fig. 2 Dimensions and constructions of each porthole
die using FE analysis
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Fig.3 3D model of the porthole die(straight type)
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Fig. 4 Initial mesh system (straight type)

Table 1 Conditions of FE simulation

Extrusion conditions Value
Billet material Al1050
Tools material SKD61
Initial temperature of billet('C) 465
Initial temperature of tools(C) 420
Extrusion velocity(mmn/s) 833(exit velocity)
Reduction Bridge 75.36
in area(%) Exit 93.47
Dimension of billet(mm) y 71xh200
Temperature of environment(C) 20
Friction factor(m) 0.6
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Fig. 5 Load-stroke curves and metal flow
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Fig. 10 Normal Pressure in welding plane(Unit; W)
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