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Forming Analysis and Formability Evaluation
for Aluminum Tube Hydroforming

H.T.Lim, H. Y. Kim, H. J. Kim and D. J. Lee

Abstract
A tube hydroformability testing system was designed and manufactured to observe the forming steps and to provide
arbitrary combination of internal pressure and axial feed. The forming limit diagram of an aluminum tube was obtained
from the free bulge test and the T-shape forming test using this system, giving the criteria for predicting failure in the
hydroforming process. The hydroformability of aluminum tube according to different conditions of a prebending process
was discussed, based on the finite element analysis and the forming limit test. The effects of 2D and 3D prebending on the
tube hydroforming process of an automotive trailing arm were evaluated and compared with each other.

Key Words : Tube Hydroforming(F- ¥ 3}0] =2 ¥1), Forming Limit Diagram(d 3 &7 %), Hydroformability(d}©]
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Fig. 1 Photo and schematic of the tube
hydroformability testing system

(a) Free bulging (b) T-Shape forming

Fig. 2 Photos of burst tubes under free bulging
and T-forming tests

(a) Detected grid images
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Fig. 3 FLD plotting from deformed grid images
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Fig. 4 FLD of A 6063 tube
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Fig. 7 Geometries for 2D and 3D prebending model
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Fig. 8 Hydroforming simulation condition
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Fig. 10 Tryout result of tube hydroforming
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Fig. 11 FLD comparision of 2D and 3D model
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