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Abstract: The paper reports the study of the process of stamping-assisted superplastic forming of large-size titanium al-
loy thin-wall semi-spherical storage tank shells. In order to tailor to wall thickness variations and meet the requirements
for high mechanical properties of large-size titanium alloy thin-wall semi-spherical storage tank shells, stamping— assis-
ted superplastic forming was adopted to optimize the wall thickness and control mechanical properties. With the MSC
Marc finite element numerical simulation soft-ware, the process of stamping-assisted super-plastic forming was simula-
ted, and the wall thickness distribution of the formed hemisphere was predicted. Forming parameters were deter-mined.
Based on the results of numerical simulation, practical engineering forming experiments were conducted, and dimen-
sional detection, mechanical property testing, SEM structure detection, and EBSD analysis were performed of the
formed hemisphere respectively. The results indicate that the wall thickness distribution of the formed hemisphere is
highly consistent with the numerical simulation, the microstructure and mechanical properties of formed shell are opti-
mized and the forming efficiency is im-proved. Compared with the simulation results of ordinary unidirectional super-
plastic forming and bidirectional superplastic forming, the stamping-assisted superplastic forming significantly improves
the wall thickness distribution and greatly reduces the forming time at high temperatures.
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Fig. 2 Numerical simulation of unidirectional superplastic

forming
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Fig. 3 Numerical simulation of direct-and-reverse bulging

superplastic forming
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Fig. 4 Forming time-pressure simulation curve of direct

and reverse bulging
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Fig. 6  Numerical simulation of superplastic process by

stamping-assisted superplastic forming method
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Fig. 7 Numerical simulation of wall thickness distribution

of formed hemisphere shell
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tic forming process
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tion in the hemisphere and the simulated value
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Fig. 11 The EBSD microstructure of hemispherical shell
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