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Abstract: By establishing a mathematical model of the bird strike process of aero engine fan blades,
an analytical method to quantify the bird strike damage of fan blades was proposed. Based on the kinetic
energy of the bird strike process and the key structural parameters of the blade’s resistance to bird strike,
the equivalent stress of bird strike was defined to reflect the damage level of the fan blades and their
resistance to bird strike capability. And a systematic analysis of bird strike damage to the actual fan blades
of an engine under different working conditions was conducted, clarifying the most critical working

conditions for bird strike on fan blades under different engine states. The research shows that the fan rotate
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speed, aircraft flight speed, as well as the blade leading edge angle and thickness all jointly influence the

bird strike damage to fan blades. The most critical impact position under different working conditions may

vary. Changes in the mass of the bird do not affect the most critical impact position. The equivalent stress

of bird strike can quickly analyze the resistance of fan blades to bird strike and determine the most critical

working conditions, providing an efficient analytical tool for the evaluation during the design optimization

phase and the selection of test assessment schemes.
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Fig. 4 Graph of impact energy as a function of aircraft velocity
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Table 1 Consider the most critical flight speed before and

after bird strike blade deformation
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Fig. 6 Contour diagram of effective plastic strain under various conditions at 80% blade height during bird strike
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Fig. 9 Effective plastic strain contour diagram for bird strikes at 80% blade height in condition A for different bird masses
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