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Table 1 Outlines of the original pressure vessel.

Volume 7.5 liter

Total length 504 mm
Length of cylinder part 343 mm
Outside diameter 172 mm
Thickness of cylinder part 7.88 mm
Liner A6061-T6
Overwrap Carbon/Epoxy

Fig.1 FEM Model of the grid pressure vessel.
(Grid angle : 50° )

Table 2 Thickness and winding angles at the center of the original pressure vessel.

. CFRP
AL liner
1 layer 2 layer 3 layer 4 layer 5 layer 6 layer 7 layer
Thickness (mm) 2.03 117 0.78 0.78 0.78 0.78 0.78 0.78
Winding angle (°) - 88 17 88 17 88 17 88
Table 3 Material properties.
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Fig.2 Strain distribution of the original pressure.
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Fig.3 Strain distribution of the grid pressure vessel by
integral molding.
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Fig.4 Strain distribution of both the original pressure
vessel and the grid pressure vessel by
integral molding.
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Fig.5 Internal pressure to hoop strain curves.

Table 4 Relation of the clearance to bust pressure.

Clearance  Burstpressure
(mm) (MPa)
0 114.0
0.1 112.3
0.3 108.0
0.5 103.8
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Table 5 Material efficiency.
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