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Hot Forging Simulation of Outer Tie Rod for Reducing Forming Load
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Abstract Recently the improvement in vehicle performance trend to increase in accordance with the weight of this
part. Outer tie rod is small when compared to the other vehicle part by weight, but there is a need to reduce the
weight of the outer tie rod in order to improve fuel efficiency of the vehicle. Therefore, from previous studies, a
model of outer die rod is proposed using Design of Experiments and Meta model satisfying the buckling performance.
Outer tie rod are manufactured through forging process, in this study, we compare the size of the forming load in
accordance with the change in the moving speed through the die forging analysis of the outer tie rod on the basis
of the actual molding process.
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[Fig. 3] Outer Tie Rod Finisher Die
(a) Upper Die (b) Lower Die
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[Fig. 41 FEM Model of Outer Tie Rod

[Table 1] FEM Model Information

Number of Nodes | Number of Elements
Preform 17689 74513
Upper Die 22302 44600
Lower Die 24142 48280
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[Table 2] Al6061 Chemical Composition

Alloying . . .
addition Si | Fe | Cu |[Mn| Mg | Cr | Zn | Ti
0.35 [0.275]0.075| 1 ]0.195]0.025|0.075

‘ Percentage(%) | 0.6

SIG [ MPa]
52,66
8260
233
6206

5180
4153
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[Fig. 5] Al16061 Strss-Strain-Temperature Curve
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[Fig. 6] Al6061 Strss-Strain Curve
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[Table 3] Analysis Condition

Spec. Value
Stroke (mm) 45mm
Die Temperature(C) 530C
Billet Temperature(C) 200C
Upper Die Velocity(mm/s) 500, 1000, 1500, 2000
Lower Die Fixed
Coefficient of Friction 0.3

External Condition(C) 25 (air temperature)
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[Table 4] Effective Strain Value

Upper Die Velocity(mm/s) Effective Strain
500 10.03
1000 871
1500 817
2000 7.05
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[Fig. 71 Effective Strain of Billet
(a) 500mm/s (b) 1000mm/s (c) 1500mm/s (d) 2000mm/s

(c) (d)

[Fig. 8] Stress of Upper Die
(a) 500mm/s (b) 1000mm/s (c) 1500mm/s (d) 2000mm/s
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[Fig. 9] Die Stroke-Forming Load Curve
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