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Numerical Simulation and Experiment of Bellows Hydroforming

Peng Heli Zhang Xiaolong Li Zhongquan Xu Aijie Shi Zhengbo Feng Sule
(Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600)

Abstract: The bellows hydroforming method was proposed to avoid the indentation and improve the
responsibility of bellows formed by ribbon and welding. The principle of bellows hydroforming was elaborated, the
finite element model of bellows hydroforming was set up, and numerical simulations of forming status for bellows
with different forming pressure were carried out. The results show that the forming pressure is 40MPa of bellows
match the die when the radio of die is 5mm, the thickness of bellows is uniform and maximum thickness thinning radio
is 10%. The hydroforming experiment of spinning tube were carried out on the hydroforming machine of bellows. the
experimental results show that the bellows match the die adequately when the pressure is 40MPa, and the minimum
wall thickness meets the design requirement. The contrast of thickness thinning ratio of bellows between numerical
simulation and forming experiment are analyzed. The results show that the deviation of maximum thickness thinning
ratio is only 1.4%, which verified the correctness of finite element model of bellows hydroforming.
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