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A Safety Study on the Stress Characteristics of a Composite Pressure Cylinder for a
Use of 70MPa Hydrogen Gas Vehicle

Chung Kyun Kim*, Do Hyun Kim"

Abstract

Z}olY), Stress(-2H)

This paper presents a stress safety of a composite pressure cylinder for a hydrogen gas vehicle. The composite pressure
cylinder in which is composed of an aluminum liner and carbon fiber wound layers contains 104 liter hydrogen gas, and
is compressed by a filling pressure of 70 MPa. The FEM computed results are analyzed based on the US DOT-CFFC
basic requirement for a hydrogen gas cylinder and KS B ISO specification. The FEM results indicate that the stress, 255.2
MPa of an aluminum liner is sufficiently low compared with that of 272 MPa, which is 95% level of a yield stress for
aluminum. Also, the composite layers in which are wound on the surface of an aluminum cylinder are safe because the
stress ratios from 3.46 to 3.57 in hoop and helical directions are above 2.4 for a minimum safety level. The proposed

composite pressure cylinder wound by carbon fibers is useful for 70 MPa hydrogen gas vehicles.
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Fig. 1 FEM analysis model for 70MPa hydrogen gas cylinder
and 104 liter storage capacity
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Table 1 Material properties of aluminum liner, 6061-T6

Properties Values
Elastic modulus, GPa 69
Poisson's ratio 0.33
Plastic modulus, MPa 520
Yield strength(Min), MPa 286
Ultimate strength(Min), MPa 310

Table 2 Unidirectional material properties of carbon fiber

Properties Symbol Values
Elastic modulus in 1 direction, GPa El 189.4
Elastic modulus in 2 direction, GPa E2 3.82
Poisson's ratio 1-2 V12 0.38
Poisson's ratio 2-3 V23 0.008
Shear modulus 1-2, GPa G12 1.262
Shear Modulus 2-3, GPa G23 1.262
Fiber volume fraction vf 65%
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Fig. 4 Stress safety at the cylindrical surface of a carbon fiber composite cylinder for a hydrogen gas
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