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Abstract: SNG (synthetic natural gas or substitute natural gas) could contribute greatly toward energy security.
In addition, HCNG (or H>CNG) is expected to be used as a fuel gas for internal combustion engines and
home appliances because it has extremely low emissions and high thermal efficiency. However, the hydrogen
contained in SNG or HCNG can deteriorate the mechanical properties of the materials used in existing natural
gas infrastructure. Therefore, it is necessary to investigate the effect of hydrogen on the mechanical properties
of such materials so that SNG or HCNG can be transported and distributed safely and reliably. In this study,
the effect of highly pressurized hydrogen gas on the tensile properties of a low-alloy steel used for
manufacturing CNG storage vessels was investigated using the so-called hollow tensile specimen technique.
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Fig. 2 Specimen geometry and dimensions
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Table 1 Tensile properties of SA 372 (J 70)

L-Orientation C-Orientation

UYS | LYS |02 % YS| UTS Elong | Uni Elong | UYS | LYS |02 % YS| UTS Elong | Uni Elong
(MPa) | (MPa) | (MPa) | (MPa) | (%) (%) | (MPa) | (MPa) | (MPa) | (MPa) | (%) (%)
Air | Ave | 444 | 434 439 720 | 177 12.0 420 | 413 415 703 | 18.1 12.0
0.1 MPa | gp | 1o 9 11 8 1.1 0.7 12 15 15 16 0.6 0.1
N, Avg | 422 | 417 419 704 | 17.2 12.1 403 | 400 401 699 | 154 11.5
35 MPA | gp | 15 12 13 11 0.5 0.2 16 14 13 16 0.4 0.6
CNG | Ave| 435 | 430 434 720 | 169 12.4 415 | 410 415 716 | 16.6 11.9
35MPA [ gp | 12 14 13 21 0.5 0.4 12 7 10 11 1.3 0.6
ONG + H,| Ave | 424 | 415 423 698 | 16.0 11.7 409 | 404 406 704 | 15.0 11.7
35MPA | gp | 6 10 6 8 1.8 0.8 5 7 6 9 02 02
H, Avg | 416 | 409 411 698 | 143 11.9 404 | 399 400 686 | 11.6 102
35 MPA | gp | 3 1 1 7 0.7 0.6 8 9 9 11 23 1.1

Remark: The gas-pressure adjustment has not been made.
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Table 2 Difference in tensile properties due to gas-pressurization of hollow tensile specimens

L-Orientation C-Orientation

UYS LYS 02 % YS UTS UYS LYS 02 % YS UTS

(MPa) | (MPa) (MPa) (MPa) | (MPa) | (MPa) (MPa) (MPa)

Strength(Air, 0.1 MPa) - Strength(N,, 35 MPA) 22 17 20 16 17 13 14 4
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Fig. 3 Tensile curves of SA-372 (J 70) (Orientation: L)
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Fig. 4 Tensile curves of SA-372 (J 70) (Orientation: C)
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