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ABSTRACT

The use of new and renewable energy is essential to solve the problem of increasing fossil fuel use due to
industrial development. The paradigm of the automobile industry has changed due to the strengthening of
environmental regulations in developed countries, and the development of eco-friendly cars is underway. Fuel cell
electric vehicles (FCEVs), which use hydrogen as fuel, require strict standards for fuel-related components. In
particular, check valves for FCEV control high-pressure hydrogen and thus, must be sufficiently strong for the
challenging environment caused by high-pressure hydrogen. Therefore, this study used DEFORM 3D, a regular
finite element analysis program, to check the moldability of check valves for FCEV, design the process, verify
reliability through single streamline analysis, tensile tests, and ANSYS simulations, and identify suitable materials
for the high-pressure hydrogen environment.
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Table 1 Chemical composition of 4/6061

Components Amount[wt%]
Aluminum 96.85
Magnesium 0.9
Silicon 0.7
Iron 0.6
Copper 0.3
Zinc 0.2
Titanium 0.1
Manganese 0.05
Others 0.05
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Fig. 10 Modeling of check valve
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(a) Max pressure of process A
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(b) Normal pressure of process A
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(d) Normal pressure of process B
Fig. 11 Simulation results of forging process

Table 3 von-Mises stress under max and normal
pressure of Al6061-T6

1 2 3
Max || 3318 | 2333 | 2376

Process A

(MPa) 1 Normal | 2602 | 1749 | 1869
Max || 2383 | 210.6 | 1902

Process B

(MPa) | Normal | 1763 | 1912 | 1589

Table 4 Mechanical properties of 4/6066-T6

Process B
Al6066-T6
A B
Ultimate tensile
strength 448.07 445.43
(MPa)
Yield strength
23. 72
(MPa) 323.08 339.723
Elongation(%) 108 4.1
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(b) Normal pressure

Fig. 12 Simulation results of forging process B

Table 5 von-Mises stress under max and normal
pressure of Al6066-T6

1 2 3
Max
267.1 195.3 203.5
(MPa)
Normal
210.0 157.0 163.6
(MPa)
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