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Abstract - A set of test was conducted on a SA-372 steel for CNG storage tank to study the effect of
hydrogen embrittlement. Tensile tests were carried out several conditions such as CNG, HCNG and H2 gas
environment including air and Ar under the 35 MPa. Also, the test speed was set at 4*10"-4/s and 4*10"-5/s
respectively. To maintain the high pressure for environmental gas during test process, we chose MTS which
was installed autoclave.

Test results showed that tensile stress, elongation rate and cross sectional contraction under Ar and CNG
charging condition were similar to that of reference of air. And there was little bit change with test speed
variations. However, hydrogen added conditions such as HCNG and H2 were revealed noticeable change in
elongation rate and cross sectional contraction. Tensile stress was still uniform for all conditions. From the
results, the effect of hydrogen embrittlement was confirmed on the hydrogen enriched conditions. Also its
effect was showed more strong with much hydrogen concentration and slower test speed.
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Fig. 1. Schematic diagram of installed test speci-
men in autoclave.
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Table 2. Test conditions
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Fig. 2. Configuration of test specimen.
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Fig. 3. Test results of stress and strain curve for (a) initial stage and (b) total test period at 35 MPa, Ar,

4x107s.
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Fig. 5. Test results of stress and strain curve on two
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Fig. 7. Comparison of stress strain curves on the
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Table 3. Test results

Test Test EM UTS El Re
gas speed (GPa) | (MPa) (%) (%)
Air 4x10* 204 1010 333 61.4

4x10™ 197 | 1005 | 337 | 627
Ar

4x10° 202 996 335 | 63.1

4x10™* 207 993 334 | 632
CNG

4x10° 202 990 323 62.4

70% NG | 4x10* 202 | 1005 | 185 | 202

+30% Ha | 4x10° 207 990 180 | 211

4x10* 197 999 172 14.8

H,
4x10° 210 991 15.1 14.7

EM: Elastic Modulus
El: Elongation(after fracture),GL:12 mm
Re: Reduction of area
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