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Abstract - This study evaluated hydrogen effect of metd and non-metallic materids used in the hydrogen
blended natura gas vehicle. Hydrogen penetrated concentration of 34Cr-Mo sted (850MPa tensile strength)
for winter driving conditions was measured 0.0018ppm and summer driving conditions was 5.3ppm. The
critical hydrogen concentration of high strength metal used in this study was measured 1.03ppm by CLT.
Therefore, 34CrMo sted cas cause problems in the 30% HCNG(25MPa) environment. In case of the test
for non-metdlic materids, adl materids met the criteria of the gas resistance test, but Fluorocarbon Rubber
material had a significant change in the volume. So if it is used, extra care is needed.
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Fig. 1. Critical hydrogen contents with increasing
tensile strength
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Fig. 2. Test equipment and non-metallic materials for
the material immersion test
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Table 1. Method of gas immersion test, ANSI NGV 1
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Fig. 3. Process of critical hydrogen contents measurement test
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Table 2. High pressure gas immersion test results
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Immersion time

Diffusible Hydrogen contents (mass ppm)

Winter(about -15TC) Summer(about 25C)
HCNG 100hr 0.0012 0.8
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Fig. 4. Fracture stress degradation due to hydrogen

contents
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Fig. 5. Constant Loading Test for measuring critical
hydrogen contents



P
‘l“/\

a-AeZks BYAR A AR RS SA9Y B2 5

1-1-@ 0.6323 02394 0.6326 02730 48702
1-1-@ 0.6353 02919 0.6364 02819 32324
1-1-@ 0.6285 02334 0.6285 02334 00000
1-2-@ 02710 0.0636 02716 0.0654 1.8775
1-2-@ 02716 0.0630 02722 0.0641 22102
1-2-@® 02678 0.0630 02686 0.0641 23524
1-3-@ 1.1397 0.1976 1.1421 01318 72391
1-3-@ 1.1422 0.1972 1.1453 0.1281 7.6402
1-3-@ 1.1450 0.1974 1.1490 0.1336 71549
1-7-@ 0.0896 0.0170 0.0895 0.0168 01377
1-7-@ 0.0881 0.0170 0.08a7 0.0158 25316
1-7-@ 0.0920 0.0172 0.0921 0.0171 02674
1-8-@ 0.0820 00131 00817 0.0126 0.2903
1-8-@ 0.0830 0.0130 0.0826 0.0130 -0.5714
1-8-@ 0.0833 0.0130 0.0828 00123 -0.4267
1-9-@ 01279 0.0580 01233 0.0424 22 3898
1-9-@ 01243 0.0567 01243 0.0444 181952
1-10-1-@ 82824 1.6089 82973 1.2340 5.8410
1-10-1-@ 3.6308 0.6671 3.6520 0.0973 19.9413
1-10-1-@ 0.4591 0.0334 0.4592 0.0743 36957
1-10-3-@ 39741 1.4783 8.9451 14181 0.4162
1-10-3-@ 3.5320 0.6927 3.5478 06844 0.8433
1-10-3-@ 0.1442 0.0272 0.1442 0.0274 -0.1709

Fig. 6. Results of non-metallic materials immersion test
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