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Abstract
Resource and energy saving is a very important practice for the future as well as for today. Weight saving of structural
parts, which are formed by extrusion, plays a key role in manufacturing field. The cross-sections of extruded parts with
industrial aluminum are constant in the axial direction by conventional extrusion method. Especially, these aluminum
parts used and manufactured in the car industry need other processes to vary the cross-section in the axial direction.
However, applications of these parts are often limited by high cost. If the cross-section of the parts is variable by only
extrusion with newly developed method, the application of extruded aluminum parts will actually increase. Therefore, a
new CNC extruder that can control the section area of a car part was invented for the first time in the nation. Using the
extrusion machine, the experiment was performed to validate its workability during the variable section extrusion process.
Also, numerical analysis was carried out to investigate the flow mode with different speeds of main ram and various

pocket shapes of a die-set in the variable section extrusion process.
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Fig. 1 Concept of variable section extrusion
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(a) General aluminum extrusion process
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(b) Variable section extrusion process
Fig. 2 Comparison of manufacturing process for car
sub-frame
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Fig. 3 Improved CNC extruder with the first moving
cylinder in section extrusion process
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Fig. 4 Die set-up for the ‘H’ type with variable middle
thickness in the extrusion process

- Billet:temp. : 480°C
+Dietenip. +350°C
~Container 300G
= samispeed 50 mm/sec,

()=’ Type

- Billet temp: 54950
- Dietemp® 13100

iner.’. +500°G
= ramespead. ; 4.0 mm/sec

- Length'of extruded parts : Max. 3.3

- To avoid the bending .occurred in the
variable section extrusion process;
variable length of cross-section’ifleft
and right direction is same.

(b)'H’ type
Fig. 5 Variable section with variable thickness during

the extrusion process
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Table 1 Analysis of extruded product with variable
cross-section extrusion process

Cross-section type Variable length (mm)

Shape |Name Target |Experiment

= Channel type |5.0 5.3,5.6,4.8,44

o Square type 18.5 18.0,18.6,18.5,17.9
H Upper-case H |10.0 10.2,9.7, 9.5, 10.5
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Fig. 6 Temperature distribution with variable ram
speeds

Table 2 Analysis of FE simulation with variable ram
speeds

Ram speed | Temperature Max. Effective] Maximum
{mm/sec) 49 stress (MPa) | velocity (mm/sec)

4 355-443 65.4 194
6 358 - 448 67.7 26.4
8 361 -451 68.9 30.9
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(b)‘=" Type with a flange

Analysis for simuiation

(c)* =" Type without a flange

Fig. 7 FE analysis with/without a flange shape in the
process
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