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Fig.1 Process schematic diagram of viscous outer pressure forming
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Fig.4 Relationship between loading mode and instability compression stress of tube blank
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Research on Instability and Wrinkling Process of Viscous Outer Pressure
Forming for Thin-Walled Tube Part

GAO Tiejun', REN Chenglin', LIU Lingyun', WANG Zhongjin®
(1. Shenyang Aerospace University, Shenyang 110136, China;
2. Harbin Institute of Technology, Harbin 150001, China)

[ABSTRACT] The outer pressure forming method corresponding to the inner pressure forming of thin-walled tube parts
is rarely applied to the forming of large deformation parts due to the influence of instability and wrinkling. Viscous outer
pressure forming uses the physical characteristics and mechanical properties of the viscous media to not only provide the
stability of the tube, but also adapt to changes in the shape of the wrinkling tube, and eliminate wrinkles under a certain
pressure field, thereby effectively solve the outer pressure influence of instability and wrinkling during forming on the
quality of outer pressure forming. This paper mainly introduces the basic principle of viscous outer pressure forming,
summarizes the influence of medium properties, loading methods and tube size on the instability wrinkling process, as well
as the application of viscous outer pressure forming in thin-walled tube parts, and summarizes and looks forward to the
existing problems and development trends.
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6061 Aluminum Alloy Used in Aeronautical Field
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[ABSTRACT] An efficient and low-cost forming method was explored and studied aiming at solving the problems of
low efficiency and poor dimensional accuracy in traditional stamping and welding process for aluminum alloy T—shaped
tube used in aeronautical field. The design of flanging process and die development of 6061 aluminum alloy T—tube were
carried out by the combination of finite element simulation and experiment. The effects of three different structures of
drawing heads, conical, concave conical and spherical on the forming are simulated, respectively. Meanwhile, the influence
was explored for the variation of wall thickness thinning ratio of branch tube under different initial pre-hole conditions.
With the help of electronic universal testing machine, the flanging force under different pre-hole conditions was accurately
recorded and compared. The results show that the designed die can realize the efficient forming of 6061 aluminum
alloy T—tube with branch height of 3mm, and the maximum wall thickness thinning ratio is about 33.6%.
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