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Abstract - The purpose of this paper is to analyze affecting ratios of strength safety in carbon fiber layer
thickness of a composite fuel tank for FEV vehicles. To investigate affecting ratios by FEM modeling, the
equivalent von Mises stress has been computed on the aluminum liner and carbon fiber layers of composite fuel
tanks in hoop and helical directions respectively. According to the FEM results, the affecting ratios of an
aluminum liner on the equivalent stress are 77.5% in hoop direction, 18.11% in 70° winded helical direction
and 4.39% in 12° winded helical direction. These trends on the strength safety of carbon fiber layers have been
shown as those of an aluminum liner even though the layer thickness ratio of 12° inclined carbon fiber is very
high of 42% compared with that of hoop layer thickness. Thus, the computed results show that the strength

safety of a carbon fiber fuel tank is more influenced by the winding angle rather than the fiber thickness of
carbon fiber layers.
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(b) Pressure container wrapped with a carbon fiber in
hoop and helical directions

Fig. 1. High pressure fuel tank for a hydrogen gas

vehicle.
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analysis.
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Fig. 3. Typical von Mises stress distribution of a
composite fuel tank based on the finite ele-
ment analysis.
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Table 1. Affecting ratios of composite layers of a gas fuel tank
Layer thickness
Total stress Hoop dir. 12° inclined helical dir. 70° inclined helical dir.
Aluminum liner 715 4.39 18.11
Hoop dir. 82.38 2.68 14.94
Carbon fiber | 12° inclined helical layer dir. 73.99 4.53 21.48
70° inclined helical layer dir. 74.48 9.57 15.95
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