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Abstract

This study did a structural design of a fuel system of auxiliary fuel tank applied to aircraft then analyzed
it. The safety of the structural design result was investigated. Aluminum alloy metal structure was applied to
the fuel system structure. The structural analysis was conducted using commercial finite element software. The
design requirement was maximum accelerate condition of the structure. Therefore, structural design was done
considering the maximum accelerate condition.
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Fig. 1 Fuel system drawing of auxiliary fuel tank

Table 1 Load factor of each procedure

Direction of Acceleration

Pro
ced For Up Lateral
After Down
ure
ward Per| [oft | Right

I 3.75 4.5 10.5 | 4.5| 6.0 6.0

I 2.0 2.0 7.0 | 3.0| 4.0 4.0

Lateral 6G

Down 10.5G

Fig. 2 Definition of axis and each acceleration
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Table 2 Mechanical properties of applied material HEo

AL7050
Tensile Modulus [MPal 71,700
Poisson’s Ratio 0.33
Density [kg/m®] 2,830
Ultimate Strength [MPa] 524
Yield Strength [MPal 469
Stainless Steel
Tensile Modulus [MPal] 193,000
Poisson’s Ratio 0.31
Density [kg/m®] 7.75
Ultimate Strength [MPal 586
Yield Strength [MPa] 207
Polyethylene
Tensile Modulus [MPa] 1,100
Poisson’s Ratio 0.42
Density [kg/m®] 950
Ultimate Strength [MPa] 33
Yield Strength [MPal] 25
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Fig. 3 Finite element analysis modeling

Fig. 4 Static Stress(Left) and Deformation(Right)
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Fig. 5 Stress(Left) and Deformation(Right) (x-axis)
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Fig. 6 Stress(Left) and Deformation(Right) (y-axis)
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Table 3 Structural analysis results

Axiis Acceler | Stress | Deformation | Safety

ation [MPa] [mm] Factor
X 4.5G 53.27 0.93 5.25
-X 3.75G 44.39 0.77 6.30
y 6G 110.47 2.43 2.53
-y 6G 110.47 2.43 2.53
zZ 4.5G 29.78 0.78 9.40
-z 10.5G 69.49 1.83 4.02
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