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Numerical Simulation of 2A12 Aluminum Flat Bottom Cylindrical Part
by Hydromechanical Deep Drawing

CHEN Xu-guo', LI Ji-guang', ZHANG Jie-gang”, TIAN Shu'
(1. Tianjin Long March Launch Vehicle Manufacturing Co. Ltd. , Tianjin 300462, China;
2. Capital Aerospace Machinery Company, Beijing 100076, China)

ABSTRACT: The aim of this study was to analyze the influence of the process parameters on the hydromechanical deep
drawing of a 2A12 aluminum alloy flat bottom cylindrical part. The effects of the forming pressure, the loading math, the
force and the gap of the blank holder on the hydromechanical deep drawing were analyzed by numerical simulation. The
failure types of the hydromechanical deep drawing and the changing pattern of wall thickness distribution of the part under
different technical parameters were obtained. In the early stage of forming, the chamber pressure should not be too large,
the maximum chamber pressure should be between 10 ~25 MPa, and the blank space should be within 1.05 ~ 1. 15 mm.
In these conditions, excessive thinning of parts and wrinkle of the flange could be avoided. The results showed that suitable
fluid chamber pressure, loading path and blank holder gap can prevent wrinkle of the flange and crack near the punch corner.
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Fig. 2 Finite element model
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punch displacement of 15 mm
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Fig. 6 Different chamber pressure loading paths
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Fig. 11 Thinning rates at different blank gaps
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