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A Study on the Behavior of Ambient Hydraulic Cycling Test
for 70 MPa Type3 Hydrogen Composite Cylinder
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Abstract - The performance of the Type3 hydrogen composite cylinder whose pressure is 70 fPa using
hydrostatic cycling test equipment was evaluted in this study. It also includes the finite element method
analysis on the performance of the cylinder when the pressure is applied. As a result, cylinder body parts of the
Type3 hydrogen composite cylinder, which draws attention with its safe status and the lightness, was ruptured
first and the same result has been found out through the finite element method. The dome knuckle and the
cylinder body were proved as the weakest parts since the cylinder body parts was expanded under the pressure.

Key words : Type 3 hydrogen composite cylinder, hydraulic cycling test, dome part, knuckle part
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Table 1. International regulation for hydrogen cy-
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Table 2. Specifications of high pressure pump

finder T & 35 MPa & 70 MPa A&
gu ANSI/NGV2-2007 UN ECE R No.79 Flow Rate SALPM LM
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Fig. 3. Leakage of Type 3 cylinder
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Fig. 4. Penetrant test result for inner liner of Type
3 cylinder
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Fig. 5. FE analysis model

Table 3. Material properties of the Al liner
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Table 4. Material properties of the carbon fiber

E1(GPa) 192

Elastic Modulus
E2(GPa) 39
V12 0.38

Poisson’s Ratio
V23 0.008
G12(GPa) 1.262

Shear Modulus
G23(GPa) 1.262
Fiber V.olume VE%) 0453

Fraction

Fig. 6. Stresses and displacement at max. fill pre-
ssure
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