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ABSTRACT

The direct extrusion with porthole die can produce condenser tube which has the competitive power in costs and qualitieg

sompared with the existing conform extrusion. In general, porthole die extrusion has a great advantage in the forming that

produces the hollow sections difficult to produce by conventional extrusion with a mandrel on the stem. Especially,

condenser tube manufactured by porthole die belongs to sophisticated part and demands tighter dimension tolerance and

higher surface finish than any other part. In order to confirm the general of porthols dis extrusion, we perform the 3D FE

analysiz of hot porthole extrusion in non-steady state by using DEFORM 3D and investigate a pattern of elastic deformation

for porthole die through the strezs analysis using ANSYS 5.5 during extruzion process.
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Fig. 2 Initial mesh systern

Table 1 Conditions of FE simulation

Extrusion condition Valus
Material of billet Al1100
Material of tools AISTH13(3KD61)
Initial Temperature of tools 500°C
Initial Temperaturs of billet 530°C
Initial ternperature of container 450°C
Friction factor {m) 0.6
Dimengzion of billet $ 152 x h80 mm
Reduction in area (%) 99.9
Extrugion velocity (m/mm) 1250 m/s
Room temperature { T) 20T
Chamber height {mm) 3.5
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Fig. 3 Load — stroks curve
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Fig. 4 Metal flow according to variations of stroke

{c) welding stage(D)
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Fig. 7 Filling stage of billet according to variations of ram

atroke

—1 22~30 MPa
— 22—50 WPa
1 50~66 MPR

Fig. 8 Normal pressure
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Fig. 10(a) Distributions of elastic displacement
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Fig. 10{b) Distributions of effective stress
Fig. 10 The results of die analysiz (SKD61)
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Fig. 11(b) Distributions of effective stress
Fig. 11 The results of die analysiz (Gti 50)
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