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Finite Element Analysis of Porthole Extrusion Process
for Al Suspension Arm

Y. J. Joe, S. K. Lee, B. M. Kim, K. H. Oh, S. W, Park

Abstract
The growing demand for more fuel-efficient vehicles to reduce energy consumption and air pollution is a challenge

for the automotive industry. The characteristic properties of aluminum, high strengrth stiffness to weight ratio, good

formability, good corrosion resistence, and recycling potential make it the ideal candidate to replace heavier materials in
the car to respond to the weight resuction demand within the automotive industry.

In this paper, A series of compression test was carried out to find the flow stress of A6082 at 300, 400 and 500 C, then
we tried to estimate weldability, extrusion load and effective stress of die in the aluminum extrusion process through the

3D FE simulation at non-steady state for aluminum automotive parts..

Key Words : Hot Extrusion, Porthole-die, A6082 Aluminum Alloy, Al Vehicle Parts, Welding Pressure, Stress

Analysis, Finite Element Analysis
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Table I Chemical compositions of A6082

e

Comp. Si Fe Cu Mn Mg
Wit(%) 0.7~1.3 0.5 0.1 04~1.0 | 0.6~1.2
Comp. Cr Zn Ti Al -
Wt(%) 0.25 0.2 0.1 Rem -
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Fig. 1 Effective stress-strain curve of A6082
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Fig. 2 Dimensions and section of suspension arm
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direction

Fig. 3 Structure of porthole die for suspension arm
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Fig. 4 Mesh systemn of porthole die extrusion

Table 2 Condition of FE simulation

Extrusion condition Value
Material of billet A6082
Material of tools SKD 61

Initial temperature of biilet( C) 460
Initial temperature of tools( C) 460
Punch speed (mnv's) 3
Friction coefficient 0.7
Dimension of billet (mm) (32794 X K700
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Fig. 6 Positon of welding plane
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Fig. 7 Normal pressure at welding plane

4.3 28 4

Fig. 8§ & A% 3|4 ZAag vepdoh FHo
FESY FXE Yehie & Weds B
A7} wxstE £og o %"7‘ Zgo] Hl
W3] EAEE Fo|th SKD61 BHAY =7
T+ 1600MPag 7}ZT) &4 @?Jr HAFES
Hol 1060MPas YElNEZ AAWo] iy

a4 @& Aoz dudnh

§24,387:
942,117}

m\sol

Fig. 8 Result of stress anlysis in the die
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Fig. 9 The shape of extruded suspension arm
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