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Fig.1 Creep curves of TC4 alloy at different stress levels
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Table 1 Material constants of creep constitutive equations
Als™ MPa™

Parameter n

Value 2.488 1.539%10°
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Fig.3 Finite element model of numerical simulation
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Fig.4 Load curves of inflating process
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Fig.5 Pipe installation and die mounting
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Fig.6 Repairing result of convex skin under different load curves:
(a) unrepaired, (b) curve 1 (2 MPa max), (c) curve 2 (2.5
MPa max), (d) curves 3 (3 MPa max), (e) curve 4 (3.5 MPa
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Fig.7 Repairing result of concave skin under different load
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Fig.9 Sinkage versus time of concave skin
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Fig.10 Sinkage versus time of convex skin
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Creep Repair of Skin Defects for the Titanium TC4 Wide-Chord Hollow Fan Blade

Wu Xinchen®, Chen Minghe', Xie Lansheng', Zhang Tielei?, Hu Zhihua®
(1. Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
(2. Technology Center, Wuxi Turbine Blade CO., LTD, Wuxi 214174, China)

Abstract: With the development of civil high bypass ratio turbofan engine, the research on the forming technology of large titanium
wide-chord hollow fan blade is of high significance currently. The titanium wide-chord hollow fan blade is characterized by a unique
building structure. The surface skin is an equal-thickness shell; while inside the entity, weight-reduction chambers and reinforcement
ribbons arrange alternatively. When the blade blank subjects to the torque movement during the forming process, instability occurs on the
skin, inducing the appearance of local sinkage. In the present paper, a creep method was proposed for the repairing of skin defects in order
to solve this problem. The repairing work was performed by gas loading at elevated temperature. The creep test of base material
experiencing twice heat cycles was carried out and the creep formula was modeled. The numerical method was used to investigate the
effects of different dwell pressures and time on the result. Based on the FEM result, the best set of parameters was selected and used to
conduct the skin repairing experiment. The result shows that the gas loading creep repair method proves to be effective in repairing skin
groove of the titanium TC4 wide-chord hollow fan blade. It can be used to assist the manufacture of this kind of components.

Key words: hollow titanium fan blade; TC4; gas loading; skin repair; creep

Corresponding author: Wu Xinchen, Candidate for Master, College of Mechanical and Electrical Engineering, Nanjing University of

Aeronautics and Astronautics, Nanjing 210016, P. R. China, Tel: 0086-25-84892508, E-mail: wxc439@qg.com



