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Hydro-forming is being employed increasingly to realize lightweight vehicular
parts. The bumper beam produced by this process weighs 30% less than the
conventional products with equal stiffness. However, hydro-forming involves
complex parameters to obtain the target geometry and low residual stress.
Parametric studies are conducted using finite element analysis to obtain
optimized process conditions. Through these numerical approaches, the internal
and holding pressures and feeder forward stroke along the extruded direction are
optimized to achieve low residual stress and to minimize springback. The
numerical results are verified by experimental observations made by employing
a three-dimensional laser scanner. The numerical and experimental results are
compared in terms of the springback. Both results show similar tendencies.
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beam

Table 1 Hydro-forming process parameters

Adjustable from 0 ~ 120 bar
2 mm/s ~ 8 mm/s Controllable
Max 1000 bar

Internal pressure

Ram down speed

Holding pressure

Table 2 Numerical condition of hydro-forming analysis

Mass Density : 2699 kg/m’
Elastic Modulus : 69 GPa
Material Poisson Ratio : 0.36
Property Plastic Property : Al7021-T4
Friction Formulation
- Penalty Method / Hard Contact
- Friction Coeff. : 0.15
Node # : 29438
Mesh Element # : 14444
Data
Mixed Element : Quad, Triangular
) ) Abaqus Explicit Module
Simulation - Non-linear Contact Analysis
Tool
Shell Modeling
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Fig. 9 Hydro-forming simulation at internal pressure 0 bar

(b) Magnified profile (10 times)
Fig. 10 Hydro-forming simulation at internal pressure 80 bar
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Upper Die Down
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Fig. 14 Feeder forward stroke (FFS) added hydro-forming process
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Fig. 15 Hydro-forming simulation profile with 4 mm FFS (magnified
by 10 times)
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