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Quantitative evaluation of inhibitory effect of gas impurities contained in
hydrogen gas on hydrogen permeation into steels
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When steels are exposed to hydrogen gas, hydrogen can enter the material and
deteriorate the material strength (hydrogen embrittlement). Although 1t is revealed that addition
of gas impurities to hydrogen gas mitigate hydrogen embrittlement, the quantitative evaluation of it

is only partially conducted.

In this study, to quantitative evaluate the effect of gas impurities on hydrogen permeation

behavior, 1 established a new method.

By exposing the specimen to hydrogen gas containing gas impurities after creating a fracture surface
(pristine surface) in vacuum, the effect of oxide film of the material and the effect of changes in
deformation behavior of the material due to hydrogen were eliminated, and only the effect of gas

impurities was extracted.
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Fig. 1 Procedure of hydrogen permeation test
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Fig. 2 Specimen for hydrogen permeation test with deep circumferential notch

SCM440 870 570 5
Table 1 Table 2

Table 1 Chemical composition of SCM440 (mass%)

0.42 0.26 0.80 0.020 0.016 0.12 0.07 0.94 0.17 Bal.
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Table 2 Mechanical properties of the material

Proof Ultimate tensile Reduction Vickers
Elongation
strength strength of area hardness
1080 MPa 1170MPa 19 % 50 % HV336
1.0 MPa 20
0.65 mass
10 vppm
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Fig. 3 Effects of oxygen and carbon monoxide on hydrogen permeation behavior into SCM440
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