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Development of fabrication method of CFRP grid pressure vessel and
its optimum design
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Fig.1 Fabrication of cylindrical CFRP grid by using a guide
pin type mandrel.

Table 1 Dimensions of cylindrical CFRP grids.

#1 #2
Helical angle  (°) +50 +50
Hoop angle ) 90 90
Length (mm) 340 340
Inner diameter (mm) 176 176
Grids width (mm) 6.66 6.67
Grids height ~ (mm) 4.71 4.60
Weight (N) 7.25 7.35
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Fig.2 Fabrication of cylindrical CFRP grid by using a resin
type mandrel.

Fig.3 CFRP grid pressure vessel.

Table 2 Thickness and winding angles of original pressure vessels.

AL liner CFRP GFRP
1 layer 2 layer 3 layer 4 layer 5 layer 6 layer 7 layer 8 layer
. 2.1(#1)
Thicki 2. 1.17 7 v v T 7 7
ickness (mm) 03 0.78 0.78 0.78 0.78 0.78 0.78 15 (#2)
Winding angle (°) - 88 17 88 17 88 17 88 88
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Table 3 Burst pressure of specimens.

Specimens Burst pressure (MPa)
Original pressure vessel #1 102.5
#2 101.4
CFRP grid pressure vessel 31 121.4
#2 124.5

Fig.4 CFRP grids pressure vessel after burst test.
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Fig.5 Internal pressure - strain curves of cylindrical CFRP
grids #1land #2.
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Fig.6 Comparison of hoop strain between original pressure
vessel and CFRP grid pressure vessel.



Table 4 Material properties.

Aluminum liner Young's modulus 729 GPa
Yield strength 237 MPa
Tensile strength 355 MPa
Poisson's ratio 0.31

CFRP Modulus of elasticity
Longitudinal 144 GPa
Transverse 7.40 GPa
Shear 490 GPa
Poisson's ratio
Longitudinal 0.276
Transverse 0.014

GFRP Modulus of elasticity
Longitudinal 15.0 GPa
Transverse 2.36 GPa
Shear 471 GPa
Poisson's ratio
Longitudinal 0.288
Transverse 0.045
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Fig.7 Comparison of hoop strain between FEM and

experimental results.
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Table 5 Comparison of experimental and FEM results.

Burst pressure (MPa) Difference

Specimens -
Experiment FEM (%)
Original pressure vessel H#1 102.5 105.0 2.38
#2 101.4 105.0 3.43
CFRP grid pressure vessel  #1 121.4 126.8 4.26
#2 1245 129.4 3.79
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