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Abstract - This paper presents a strength safety evaluation of composite pressure container for hydrogen
fuel tanks with a storage capacity of 104 liter and 70MPa pressure. The carbon fiber composite container is
manufactured by an aluminum liner of Al6061-T6 and composite multi-layers of hoop winding layer in
circumferential direction, 12° inclined winding layer and 70°winding layer in helical direction respectively.
The FEM results on the strength safety of composite fuel tanks were evaluated with a criterion of design safety
of US DOT-CFFC and KS B ISO 11119-2 codes. The FEM computed results indicate that the proposed design
model of 104 liter composite container is safe based on two strength safety codes. But, the computed results of
carbon fiber fuel tanks based on US DOT-CFFC code is safer compared with that of KS BISO 11119-2. Thus
the hydrogen gas pressure container of 70MPa may be evaluated and designed by US DOT-CFFC code for
more strength safety.
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Table 1. FEM computed results of composite fuel tanks based on FEM strength safety analysis of DOT-CFFC

code

Aluminum liner Recommended stress

FEM computed results

Equivalent stress criterion 272MPa

255.2MPa

Tensile stress criterion 172MPa

135.5MPa o)

Carbon fiber layer

< 30% of maximum fiber stress by DOT-CFFC code

= 2.4 stress ratio by KS B ISO 11119-2 code

Hoop dir. 28.00% (0} 3.57 O
12° winding in helical dir. 28.90% (6] 3.46 (@)
70° winding in helical dir. 28.82% (0} 347 O
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(a) Boundary conditions in radial direction

" Helical(2) ply
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(b) Composite layers

Fig. 1. Finite element models of typical composite
fuel tank.
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Table 2. FEM computed results of composite fuel tanks based on FEM strength safety analysis of KS B ISO

11119-2 code.

Carbon fiber layer

= 2.4 stress ratio by KS B ISO 11119-2 code

< 30% of maximum fiber stress by DOT-CFFC code

Hoop dir. 3.11 O 32.15% X

12° winding in helical dir. 3.04 O 32.87% X

70° winding in helical dir. 3.05 (¢] 32.81% X
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