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Review on manufacture of aeroengine wide chord hollow fan blade

LI Can, LANG Lihui, SARDAR MUHAMMAD I, GUO Yingjian, ZHANG Dexin
(School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China)

Abstract: The development and present situation of aeroengine fan blade structure, forming
technology abroad were introduced in details. The research status of titanium alloy wide chord hollow fan
blade in China was analyzed from the aspects of structure design, forming process and mechanical
properties. Based on the existing problems in the service process of wide-chord hollow fan blades,
combining with the diffusion welding/conventional plastic/superplastic forming technology, the
development direction of key technologies in the three fields of blade cavity structure design, forming
process optimization and mechanical properties of multilayer diffusion welding structure were discussed.
The cavity structure design should be based on three objectives: lightweight structure, feasibility of
forming and optimal mechanical properties; The optimization of forming process focuses on the coupling
optimization of multi-process and multi-objective, the improvement of numerical calculation accuracy, and
the precise prediction and control of material shape evolution during cold and hot composite machining;
The improvement of mechanical properties of diffusion welded structures should be studied from the

aspects of bonding joint crack propagation and fatigue behavior evolution under complex load conditions.

Keywords: hollow fan blade; diffusion welding; superplastic forming; structural design;

forming process; mechanical properties
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Table 1 Development history of aeroengine fan blade
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Fig. 1 Narrow-chord solid fan blades™!
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Fig. 2 Wide-chord hollow fan blades™!
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Fig. 3 Schematic diagram of development process of titanium alloy wide-chord hollow fan blade
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Fig. 4 Schematic of blade structure design!”
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Fig. 5 Geometrical characteristic parameters of cavity
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Fig. 6 Research status of cavity structure design
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