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Fig.1 Titanium alloy hollow fan blade
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Fig.2 Schematic diagram of bird closing to blades
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Fig.3 Schematic diagram of bird strike blade at different height
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Fig.4 Stress and plastic strain distribution of bird strike blade from different height at 2ms
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Fig.5 Deformation of leaf apex leading edge when birds strike
blade at different height
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Fig.6  Stress and plastic strain distribution of bird strike blade with different bird speed at 2ms
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Fig.7 Deformation of leaf apex leading edge when birds strike
blade with different bird speed
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blade with different spin speed
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Research on Simulant Bird Strike of Titanium Alloy Hollow Fan Blade

Liu Zhigiang, Li Congfu, Jia Lin, Chai Xianghai
AECC Commercial Aircraft Engine Co., Ltd., Shanghai 200241, China

Abstract: As per the bird strike term of airworthiness, bird strike parameters sensitivity analys is has been performed
for some titanium alloy hollow fan blade in static state, including blade strain & stress distribution and deformation by
middle bird strike at different height of blade, in different bird speed, with different engine spin speed; blade strain &
stress distribution and deformation by middle bird strike at different height of blade, drawing the conclusion of most
critical condition of middle bird strike and most & subsidiary critical condition of big bird strike. Middle bird strike test at
most critical condition with static fan has been conducted and the blade has no damage after test. Big bird strike test
at most critical condition with static fan has been conducted and the blade has damage after test, but doesn't break.
The two tests are both consistent with simulation. The study results can provide support to verify the strength of fan
blade and bird strike test of fan in rotational state.

Key Words: titanium alloy; hollow fan blade; middle bird strike; big bird strike; bird strike test
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