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Hydrodynamic deep drawing process of 2A12-O aluminum alloy

WANG Hui-ting, GAO Lin, SHEN Xiao-hui, CHEN Min-he

(College of Mechanical and Electrical Engineering, Nanjing University of Aeronautics and Astronautics,

Nanjing 210016, China)

Abstract: A new method, named hydrodynamic deep drawing with radially inward flowing liquid, was proposed, aiming
at the poor formability of aluminium alloy sheet. After a preliminary experimental validation of the proposed method by
using 2A12-O aluminum alloy, the effects of different radial pressures and different pre-bulging loading paths on the wall
thickness distribution of the formed cups were investigated with the assistance of FEM. The results show that the foming
limit of 2A12-O aluminum alloy is obviously improved by the method, and a cup with a drawing ratio of 2.85 is formed
successfully. The radial pressure during the deep drawing process has a great influence on the wall thickness distribution
of the formed cups. In general, the higher the radial pressure, the thicker the wall thickness.
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Fig.1 Schematic diagram of hydrodynamic deep drawing with radially inward flowing liquid
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1 2A12-0
Table 1 Mechanical property for 2A12-O aluminum alloy
Elastic Strain hardening Harding
Rolling direction/ Yield stress/MPa Anisotropy factor
modulus/GPa exponent coefficient/MPa
0B 70 0.226 0 83 324 0.667
45B 70 0.224 1 81 302 1.319
90B 70 0.2202 82 312 0.677
2
Table 2 Dimensions of tool
Punch Punch nose Punch surface Inside die Die entrance Die surface Inside diameter of
diameter/mm radius/mm roughness/um diameter/mm radius/mm roughness/um blank holder/mm
49.0 5.0 0.2 51.9 6.0 0.2 493
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Fig.2 Photos of formed parts: (a)Cup; (b)Polygonal part 3
Fig.3 Variation of liquid pressures in die cavity and blank rim
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