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Study on the Numerical Analysis of Crash Impact Test for External
Auxiliary Fuel Tank based on ALE
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Korea Aerospace Research Institute
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Abstract A fluid-structure interaction analysis should be performed to evaluate the behavior of the internal fuel and
its influence in order to confirm the structural soundness of the fuel tank against external impacts. In the past,
fluid-structure interaction analyses have been limited to the obtention of numerical simulation results due to the need
for considerable computational resources and excessive computation time. However, recently, computer performance
has been dramatically improved, enabling complex numerical analyses such as fluid-structure interaction analysis to
be conducted. Lagrangian and Euler coupling methods and Lagrangian based analysis methods are mainly used for
fluid-structure interaction analysis. Since both of these methods have their advantages and disadvantages, it is necessary
to select the more appropriate one when conducting a numerical analysis.

In this study, a numerical analysis of a crash impact test for a fuel tank is performed using ALE. The purpose of
the numerical analysis is to estimate the possibility of failure of the fuel tank mounted inside the container when it
is subjected to a crash impact. As a result of the numerical analysis, the fluid behavior inside the fuel tank is
investigated and the stress generated in the fuel tank and the container structure is calculated, thereby enabling the
possibility of fuel tank failure and leakage of the internal fluid to be evaluated.
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MIL-DTL-27422
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Fig. 1. Numerical analysis model for FEM

(a) Fuel tank assemble

(b) Composite container assemble

Fig. 2. Configuration of fuel tank assembly and

container assembly
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Fig. 3. Configuration of internal component
Table 1. Thickness of Components
Components Thickness
Composite Container 9.6mm((0/45)12)s,1sheet 0.2mm)
Skin of Fuel Tank 10mm
Fitting 10mm
Column 2mm
Table 2. Material data for the numerical model
Title Title Units  Value
Young’s Modulus 0°, El GPa 63
Young’s Modulus 90°, E2 GPa 62
In-plane Shear Modulus, G12 GPa 4.5
Poisson’s Ratio, v12 - 0.053
CompositeUlt. Tensile Strength 0°, Xt
Material 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/m' 1,650
Young’s Modulus 0°, E1 MPa 180
Foam  Poisson’s Ratio, v12 - 0.3
Density kg/m3 80
Young’s Modulus 0°, E1 MPa 689
Aluminum Poisson’s Ratio, v12 - 0.33
i
v Density kgm 2,700
Yield Stress MPa 420
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Table 3. Contact Conditions in LS-DYNA

Contact Applied Part

* Fuel tank assembly

Single Surfz . .
ne'e e Composite container assembly

Surface * Composite container assembly
to Surface <> Fuel tank assembly
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