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FE Analysis of Lower Arm Hydroforming
by Implicit and Explicit Method
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Abstract

Hydroforming is a method for forming circular tubes. If this technology is to be applied
economically, it is essential to have knowledge of the avoidance of failure cases as well as of the
behavior of the tube in the tool under the compressive stress and forces that are exerted by the
machine. A finite element simulation for manufacturing of lower arm from straight tubes, using the
hydroforming method, was performed to investigate the effects of varying process parameters. Explicit
method is used to simulate hydroforming in many cases, but that is not included flow rule. And then
it needs simulation for implicit method. It was simulated by two methods, implicit and explicit, to
compare the result of the hydroforming.
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Table 1. Material Property of Tubular Blank

STKM-11A
K-value { 6=K £")(MPa) 468.3
Work hardening exponent, n 0.206
Yield stress (MPa) 215.1

3.0 =7 Z2E ME sy

Clamp die
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Tubular blank
y! 3

Bend die 5

Wiper die

Fig.1 Pre-Bending FE Model
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Fig.2 Stamping FE Model
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Axial Feeding Ram
Fig.3 Hydroforming FE Model
Fig.4 Load Case
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Table 2. Stress, Strain and Thickness

Omax[MPal| g | pinlmm]
Explicit 499.0 0.766 2.384
Implicit 475.2 0.738 1.730

Table 3. Max. Clamping & Feeding Force

Clamping Force | Axial Feeding
[kN} Force [kN]
Explicit 3,489 1129
Implicit 3,403 162.0
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Fig.5b Max. Eff. Stress Distribution
(LS-Dyna3D)

Fig. 6 Hydroformed Lower Arm
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Fig. 7 Wrinkling of Lower Arm at
Corner(Explicit Method)

Fig. 8. Max. Clamping & Feeding Force
(Explicit Method)

Fig. 9. Max. Clamping & Feeding Force
(Implicit Method)
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