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Hydroforming Process of Aluminum Alloy Thin-wall Corrugated Sheet
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(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;
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ABSTRACT : In order to overcome the issues of low efficiency and poor surface quality of aluminum alloy thin-walled cor-
rugated sheet during explosively forming projectile (EFP) , three active hydroforming process schemes were put forward to
substitute EFP. FEM simulations were conducted to comparatively analyze these schemes, and the optimal scheme was vali-
dated by experiment. The FEM and experimental results showed that the active hydroforming process of bulging the blank
side by side was able to produce uniform deformations with improved wall thickness/forming capacity and could prevent the
rupture failure due to local excessive deformation caused by friction. This new method could produce the aluminum alloy
corrugated sheet with high precision and high surface quality.
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Fig. 1 Corrugated sheet model
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Fig. 3 Deformation process of a corrugation unit

R BN RIE I — EPE RO B, O 1 T )
FE T, B — A LR B e SR BT D 5 A X,



6 WoE R TR

2015 4£ 05 H

Kl 4 iR,

B4 AL TT
Fig. 4 Typical corrugated unit
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Fig.5 Schematic of the three forming schemes
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Fig. 6 The finite element meshes of different regions on corruga-

ted unit
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Fig. 7 Effective strain variation curves of different regions in the

forming process of scheme a
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Fig. 8 Effective strain variation curves of different regions in the
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Fig. 9 Comparison of equivalent strain between two different forming processes on different regions
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Fig. 10 Distribution of measuring points
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ments and FEM simulation
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