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Abstract: Metal thin-walled special-shaped tubes with bending features and local large deformation characteristics are widely used in
fields such as aerospace and new energy vehicles due to their high strength, light weight and excellent service performance. For the form-
ing of representative single-hump thin-walled components, a composite forming process of hydro-bending and low pressure forming was pro-
posed. The influence laws of supporting internal pressure, hydraulic loading path and forming speed on the wall thickness distribution of
components were specifically analyzed using finite element simulation combined with experimental verification. When the supporting inter-
nal pressure is 9 MPa, it can not only ensure that the material does not undergo radial yielding, but also effectively avoid wall thickness
thinning during the hydro-bending stage. During the low-pressure forming stage, the method of matching low-pressure bulging with medium
forming speed can make the material enter the tension-compression zone for deformation, thereby reducing the wall thickness thinning rate.
Finally, an integral single-hump thin-walled component with a maximum thinning rate of 27. 5% was obtained through experiments, verif-
ying the feasibility of this process.
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Fig.2  Engineering stress-engineering strain curve of 304 stainless steel
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Fig. 3 Process design of single-hump thin-walled component
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Fig. 4 Finite element model of single-hump thin-walled component
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Fig. 5 Simulation results of hydro-bending under different supporting internal pressures
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