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Investigation of crack growth property utilizing remarkable capability for
hydrogen storage of graphite and establishment of optimal microstructure of
ductile cast iron resistant to hydrogen
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It was found that the amount of hydrogen stored in ductile cast iron (DCI)

was dependent on the graphite size. As the graphite diameter iIncreased, the hydrogen content sharply

increased at a certain graphite diameter, and then it became nearly constant irrespective of
increase in graphite diameter. In other words, there was the critical graphite diameter that
significantly changed the hydrogen absorption capability. The ductility was decreased by hydrogen,
and the hydrogen-induced ductility loss was dependent on the hydrogen content. Therefore, the
hy?rogen embrittlement of DCI became remarkable when the graphite size was larger than the critical
value.
The fatigue crack growth proEerties of hydrogen-charged DCI were investigated at the frequency of O.
0002 - 5 Hz. The crack growth acceleration ratio due to hydrogen was almost constant at the
frequencies of 5 and 0.5 Hz, and it became pronounced with decrease in the test frequency.
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