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Study on the numerical simulation of bird strike for composite
container of external auxiliary fuel tank for rotorcraft
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Korea Aerospace Research Institute
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Abstract In urgent situations such as crashes, the integrity of an aircraft's fuel tank is directly related to the
survivability of the crew. Thus, an external auxiliary fuel tank should be robustagainst bird strikes. In this study, a
numerical analysis was carried out using impact analysis software to analyze the influence of bird strike on a
composite container for an external auxiliary fuel tank. The structure was modeled as a shell element, and the fluid
and bird were modeled by the particle method. The behavior of the internal fluid was also examined. The maximum
stress, deformation, and strain of the composite container were alsocalculated.

Keywords : Auxiliary Fuel Tank, Bird Strike, Composite Container, FEM(Finite Element Method), SPH(Smoothed
Particle Hydrodynamics)
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Fig. 2. Numerical model for analysis of bird strike and
boundary condition

Fig. 3. Modeling of internal fluid and impact object
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Table 1. Material data for composite

Title Units Value
Young’s Modulus 0°, E1 GPa 63
Young’s Modulus 90°, E2 GPa 62
In-plane Shear Modulus, G12 GPa 4.5
Poisson’s Ratio, v12 - 0.053
Ult. Tensile Strength 0°, Xt
Ult. Tensile Strength 90°, Yt MPa 800
Ult. Comp. Strength 0°, Xc
Ult. Comp. Strength 90°, Yc MPa 700
Ult. In-plane Shear Strength, S MPa 111
Density kg/m3 1,650
Table 2. Contact Condition in LS-DYNA
Contact Applied Part
Single * Composite container
Surface * Metal fitting
* Composite container <> Internal fluid
Node . . .
* Metal Fitting < internal fluid
to Surface . . . .
* Composite container <> impact object
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Fig. 4. Deformation of composite container and behavior
of internal fluid by bird strike on front area
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Fig. 5. Deformation of composite container and behavior
of internal fluid by bird strike on edge

Table 3. Max. deformation on each axis
(unit : mm)

Bird strike on + 22.5 25.2 18.0
Front area - 59.4 29.7 26.4
Bird strike on + 233 37.7 17.1
edge - 70.1 60.9 20.3
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