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Fig. 1. Time for incipient attack of carbon

steel in hydrogen atmosphere. From Ref. (11).
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Fig. 2. Schematic representation of hydrogen
attack.
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Fig. 3. Schematic relationship between hydrogen
attack and exposure time. ¢; shows the time for
beginning of classical hydrogen attack.
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Fig. 4. Relationship between the loss of reduc-
tion area of 0.199, C steel and exposure time at
various temperatures. From Ref. (12).
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Fig. 5. Relationship between hydrogen pressure
and methane pressure at various temperatures and
activity of carbon. From Ref. (42).
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Fig. 6. Relationship between specimen expansion
and exposure time at 673 K, showing two regime
behavior. From Ref. (48).
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 Table 2. Growth mechanism and morphology of methane bubble in incubation

stage of Al-killed 1020 steel.

From Ref. (50).

Temperature Hydrogen pressure

Bubble morphology

Mechanism
. (Experiment)

high low

middle middle

grain boundary diffusion
+ spherical

creep

(initial)

surface diffusion penny-shaped

low high
(later)

creep semi-spherical
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Fig. 7. Comparison between the actual times for
incipient attack and SHiH et al’s proposal. Solid
marks are of SHIH et al’s proposal, assuming that
the initial bubble density is 10-8m~2 and bubble
spacing is 5X10-5m. From Ref. (41).
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Fig. 8. Relationship between hydrogen content in
steels and temperature, evaluated from the Nelson
Curve. From Ref. (63).
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