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Abstract; Aeroengine wide-chord hollow fan blades are prone to significant vibration problems during
high-speed rotation, and face a higher risk of structural damage when impacted by bird body structures
during operation. This work proposes a method for constructing a real bird structure model based on bird

posture images, and a two-layer cavity fan blade model of a certain aero-engine was constructed. The
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blade vibration characteristics and anti-real bird impact response were studied considering fluid-structure
interaction. And the effectiveness of the proposed near real bird body was verified through bird strike flat
plate experiments, which can more accurately and effectively reflect the bird strike load compared to tradi-
tional simplified bird bodies. The results showed that through blade resonance margin analysis of the
Campbell diagram, the reasonable rotating speed range of the blade was determined to be 2 900 r/min-
3800 r/min. When the real-shaped bird body impacted the fan blade head-on at 100 m/s with a rotating
speed of 3 344 v/min, the axial deformation of No.2, No. 3, and No. 4 blades was relatively large, with
the maximum value reaching 78. 3 mm. During the process of cutting the bird, stress concentration first
appeared at the leading edge of the blade, reaching 2 000 MPa, and then spread to the entire blade. The
research results can provide basis for the anti-bird impact design and optimization of fan blades.

Key words: hollow fan blade; vibration characteristic; real-shaped bird body; impact response; fluid

structure interaction
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Fig.2  Construction and flow chart of geometric model and finite element model of near-real-shape bird body
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and fluid domains of hollow fan blade
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