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Hydro-forming for Aluminum Alloy Complex-shaped Components

LIU Xin, XU Yong-chao, YUAN Shi-jian
(Harbin Institute of Technology, Harbin 150001, China)

Abstract; Hydro-forming for aluminum alloy complex-shaped sheet component is introduced, including hydro-mechanical deep
drawing, hydro-forming with radial controllable pressure and drawing of fluid punch. Due to an enhanced forming limit, hydro-mechan-
ical deep drawing is suitable for manufacturing complex-shaped components. Pushing the rim of blank by fluid pressure, hydro-forming

with radial controllable pressure can improve forming limit further, and suitable for producing large height-diameter ratio cups. Drawing

of fluid punch is suitable for making deeper, complex-shaped components with small radius at the bottom.
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Fig. 1  Principle of hydro-mechanical deep drawing
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Fig.2 Comparison of different drawing processes
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Fig.3 Hydro-mechanical deep drawing of deep aluminum al-

loy workpiece
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Fig.4 Comparison of microstructure
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Fig. 5 Principle of hydro-forming with radial controllable
pressure
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Fig. 6 Hydro-forming with radial controllable pressure of aluminum alloy cup
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Fig.7  Principle of drawing of fluid punch
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Fig.8 Drawing of fluid punch of aluminum alloy complex-shaped component
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