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Fogrming Experiment using Improved CNC Extruder and
FE Analysis in Varied Section Extrusion Process

H. J. Choi, S. J. Lim, H. T. Shin, S. Choi

Abstract
It is very important that there are saving resource and energy in the future as well as in these day. Weight saving of
structural parts, which are formed by extrusion, plays a key role in manufacturing field. Especially these aluminum parts
used in the car need other processes to vary the cross section in the axial direction. Thus, applications of these parts are
limited by high cost. if the cross section of the parts is variable by only extrusion, application of extruded aluminum parts
will more increase. Therefore, a new CNC extruder which can control the section area of a car part was invented the

nation's first. Using the extrusion machine, the experiment and FE analysis were performed during the varied section
extrusion process.
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Fig. 1 Concept of varied section extrusion
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(a) General aluminum extrusion process

Preparation

i i i i Assem
of die-set Al extrusion for varied section products [ Heat bl
& billet treatment -bling

(b) Varied section extrusion process
Fig. 2 Comparison of manufacturing process for car
sub-frame
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Table 1 Categorized group for car-parts
producible by varied extrusion process

Group| Parts name
1 Seat Rail, Bus Seat Frame, Seat Frame,
Bumper Back Beam
Space Frame, Engine Frame, In Pannel,

2 Front End Carrier

Front Side Member, Under Frame, Sub
3 Frame, Space Frame
4 knuckle, Lower Arm, Upper Arm, Shock

absorber, Outer Tube, Cross Member
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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
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JheE 28 10.0 mm

-~ AJYRE : 480C
- BYRE 1 350°C
- HHI0[H : 500°C
- ram : 5 mm/sec

(a)'=" Type
; Drez:a nom)

- 2R - 495°C
- Y2k 310°T
— HEHOI : 500°C
~ram : 4 mm/sec
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(b)'H’ type
Fig. 5 varied section with variable thickness during

the extrusion process
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Fig. 6 Temperature distribution with variable ram
speeds

Table 2 Analysis of extruded product with variable
ram speeds in the FE simulation

Ram speed | Temperature Max. Effective Maximum
(mm/sec) (C) stress (MPa) | velocity (mm/sec)
4 355-443 65.4 19.4
6 358 - 448 67.7 264
L 8 361 -451 68.9 309
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(b)' =" Type with a flange
3| bh|c Analysis tor simulation
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Fig. 7 FE analysis with/without a flange shape in the
process
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