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Advances in Fluid Pressure Forming of Complex Light Metal Thin-Walled Components
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(1. Institute of High Pressure Fluid Forming, Harbin Institute of Technology,
Harbin 150001, Heilongjiang, China; 2. Institute of Precision Forming for High Performance,
Dalian University of Technology. Dalian 116024, Liaoning. China)

Abstract: There is an urgent demand on high performance, complex geometry, integral structure, and thin-
walled components with the development of new generation aircraft, high-speed trains and new-energy vehicles
toward the directions of large size, light mass and high performance with longer service life and higher reliability.
The major manufacturing difficulties are the interdependent effects of poor formability of materials, complicated
geometrical profiles as well as the demand on high performance after these components are fabricated. However, it
is a huge challenge to fabricate these components by conventional forming technologies for the forming windows
beyond the limits of processes. In order to solve the above technological problems, several new techniques are
developed and introduced for the forming of these kinds of structures in this paper, including low pressure hydro-
pressing of tubular components with irregular cross-sections, controllable multi-directional sheet hydroforming of
thin-walled components with deep cavities and curved surfaces, and hot medium pressure forming of thin-walled
components with hard-to-deform materials.

Keywords: fluid pressure forming; hydro-pressing; hydroforming; hot medium pressure forming; thin-walled

components; light alloys; hard-to-deform materials
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Fig. 1 Procedure of hydro-pressing process
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Fig. 2 Comparison of stress states
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Fig. 3 Complex tubular component with irregular cross-sections(mm)
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Fig. 4 Simulations of hydro-pressing of tubular component with irregular cross-sections
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Fig. 5 Principle of fluid pressure forming with controllable double-sided pressures
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Fig. 6 Forming process window and formed aluminum alloy component with curved surface
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Fig. 7 Supersized sheet hydroforming

machine and formed product
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Fig. 8 Test positions and results of mechanical

properties of thin-walled curved part
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Fig. 9 Principle of hot medium pressure forming technology
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Fig. 10 Principle of forming-quenching with high
pressure air in tool on controlling of

geometrical and mechanical performance
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