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Hydro-assisted Forming for Stiffened Tube with Ultra-ratio of Radius to Thickness

CHU Guan-nan, ZHANG Kun, CHEN Gang, LI Wet, DING Ming-qu, LIN Cai-yuan
(Harbin Institute of Technology at Weihai, Weihai 264209, China)

ABSTRACT: To explore the practicality of whole forming for stiffened tube, hydro-assisted forming is carried out. The
mechanical boundary conditions and the key parameters are also explored. Experiment results illustrate it is possible for
stiffened tube whole forming under hydro-assisted. The main mechanical boundary conditions are removing all degrees of
freedom of the inner side of rib. A stiffened tube with elliptic cross section is formed successfully, whose ratio of height to
inner radius and inner radius to thickness reach to 5 and 42.5 respectively. Wrinkling and collapse are two typical defects
during hydro-assisted forming. It is useful to eliminate axial degree of freedom for preventing collapse defect. Eliminating
hoop degree of freedom is help to prevent wrinkling.
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Fig. 1 Schematic of stiffen tube hydro-assisted forming
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Fig. 2 Typical cross section shape of stiffen tube
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Table 1 Experiment scheme
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Fig. 3 The initial shape of blank
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Table 2 Parameters of stiffened tube
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Fig. 4 Formed shape of stiffen tube
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Fig. 5 Typical defects
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Fig. 6 Shape of deformed ring without supporting
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