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Research on Bird Strike Resistance of Empennage Using Aramid Fiber

DUAN Li-hui, HUANG Chao-guang, YANG Wei-ping
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ABSTRACT: The paper aims to research the bird strike resistance of empennage using aramid fiber. According to the two types
of empennage leading edge based on foam sandwich structure and laminate structure both using aramid fiber, the finite element
models of empennage structure were simulated to analyze damage and deformation and test the bird strike resistance of the two
structures. The leading edge of foam sandwich structure was depressed and the fore beam was not broken. The leading edge of
laminate structure and the fore beam both were broken. The test result was in good agreement with simulation. The foam sand-
wich structure has better effect of bird strike resistance. The laminate structure has higher maintenance cost because of overlarge
deformation of leading edge skin and damage of fore beam web.
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Fig.1 Schematic of empennage structure
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Fig.2 Schematic of the foam sandwich structure
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Fig.3 Schematic of the laminate structure
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Fig.5 Finite element model: a) foam sandwich
structure; b) laminate structure
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Tab.1 Parameters of empennage material
R W (kg'm™) WPERIER/GPa AL
FFU A YL 1340 34 0.04
TREF e 1530 65 0.05
TR 2T 4 5[] 37 1560 169 0.31
ERZN 110 0.135 0.37
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Fig.6 Residual kinetic energy curve of bird
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Fig.7 Failure pattern: a) leading edge (foam sandwich structure); b) fore beam web (foam sandwich structure);
c) leading edge (laminate structure); d) fore beam web (laminate structure)
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Fig.8 Failure modes of bird impact test on the ground:
a) leading edge (foam sandwich structure); b) fore beam
web (foam sandwich structure); c) leading edge (laminate
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structure); d) fore beam web (laminate structure)
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