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Table |  Outlines of Original Pressure Vessels
Volume 2.0 liter 8.4 liter
Total Length 384.0 mm 490.0 mm
Clynder Part Length 284.0 mm 350.7 mm
Diameter 98.8 mm 172.5 mm
Clynder Part Thickness 4.2 mm 5.2 mm
Test Pressure 32.7 MPa 24.5 MPa
Filling Pressure 19.6 MPa 14.7 MPa
Liner Aluminum 6061-T6 | Aluminum 6061-T6
Carbon/Epoxy, Carbon/Epoxy,
Overwrap E-Grass/Epoxy E-Grass/Epoxy
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Table 2 Material Properties

Aluminum Liner Young's Modulus E (GPa) | 68.6
Poisson's Ratio v 0.3
CFRP Modulus of Elasticity
Longitudinal ~ E; (GPa) 161
Transverse E; (GPa) 9.0
Shear Gy 1 (GPa) 4.5
Poisson's Ratio
Longitudinal Vit 0.3
Transverse VoL 0.02
GFRP Modulus of Elasticity
Longitudinal  E; (GPa) 48.7
Transverse Er (GPa) 12.8
Shear Gy 1 (GPa) 5.05
Poisson's Ratio
Longitudinal Vit 0.27
Transverse VL 0.07
SMA Wire Young's Modulus (GPa) 88.35
Poisson's Ratio 0.3
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Table 3  Bust Pressure of CFRP Pressure

Vessels (2.00)

Pressure Vessels Burst Pressure (MPa)
Original 80.5
2% Pitch1&Pitch2(B) 96.5
6% Pitch1&Pitch2(B) 95.5
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Fig.4 Relation of Internal Pressure to
Hoop Strain (2.02)
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Table 4  Burst Pressure of CFRP Pressure

Vessels(8.40)

Pressure Vessels Burst Pressure (MPa)
Original 52
Pitch1&Pitch2(B) 51
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Table 5 Comparison of FEM and Experiment (2.00)

Burst Pressure | Burst Pressure o
Pressure Vessels of Exp (MPa) |of FEM (MPa) Error (%)
Original 80.5 81.5 -1.2
2%
Pitch1&Pitch2(B) %63 8.8 24
6%
Pitch1&Pitch2(B) 93:3 998 4.5
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Table 6 Comparison of FEM and Experiment (8.40)

Burst Pressure| Burst Pressure

Pressure Vessels of Exp (MPa) |of FEM (MPa)

Error (%)

Original 52.0 50.7 2.5

6%
Pitch1&Pitch2(B)

51.0 59.4 -16.5
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Fig.9 Comparison of FEM and Experimental Value
at 4ch (8.40)
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Table 7 Comparison of Maximum Stress and
Buckling Stress

Maximum Stress (MPa) | Buckling Stress (MPa)

237.4 244.5
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Fig.11 Buckling Mode of 6061-T6
Aluminum Liner (8.40)
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