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Numerical Investigation into the Hydroforming of Aluminum Alloy Automobile
Roof Cover

LANG Li-hui, WU Yong-kun, CHEN Yang-kai, WANG Yao, SUN Zhi-ying

(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

ABSTRACT: To study the hydroforming process for aluminum alloy automobile roof cover drawing operation. By means of the
passive hydroforming process with local rigid die shaping, the key process parameters in the forming process are optimized, the
deformation rules are analyzed, and the quality control is carried out using the finite element analysis model in the finite element
analysis software Dynaform. The results show that the process parameters such as cavity pressure loading paths, blank holder
force, drawbead, and blank shape during the forming process have a greater impact on the forming. The cavity pressure should
not be prematurely loaded. Excessive cavity pressure or excessive blank holder force is not conducive to having full plastic de-
formation for the top of the roof cover. Excessive blank holder force can easily cause the rupture at the corner of automobile roof
cover. It can be known that the forming process is feasible, and the accuracy and applicability of the numerical simulation are
high. The qualified parts with better surface quality and no wrinkling and cracking defects can be obtained by the forming
process.
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