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Terminologies

Hydrogen embrittlement: Hydrogen embrittlement is a metal’s loss of ductility

and reduction of load bearing capacity due to the absorption of hydrogen atoms
or molecules by a metal.

« Dislocation: Its a linear crystallographic defect or irregularity within a crystal
structure which contains an abrupt change in the arrangement of atoms.



Significance of the paper to the group
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A schematic of ionic diffusion pathways and their blockage by
hydrogen molecules. The diffusion pathways are formed through
cationic vacancies in non-stoichiometric Cu,S (sulfur atoms not

shown for clarity).
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Introduction

Automotive industry, which is looking to use high strength steels to increase
fuel efficiency by reducing weight while still meeting strength requirements.
Steel Is also used for the hydrogen-pressurized pipes and storage containers that
would be required to underpin hydrogen fuel as a form of energy.

The specific origin of hydrogen embrittlement has long been a topic of debate,
and no precise proposed mechanism exists that is consistent with all the
observed HE consequences.

Experimental difficulties to identify the location of hydrogen: the combination
of the low level of interaction between an electron and hydrogen and the
extremely fast diffusion of hydrogen in steels renders it extremely difficult to
experimentally determine its location.

In this paper, niobium-bearing low-carbon steel to two different heat treatments
to produce ferritic and martensitic states.



Ferritic state

Martensitic state

Fig. 1 Microstructure of the ferritic
and martensitic steels.
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Fig. 3 APT analysis of a deuterium-charged ferritic steel sample containing NbC.
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Fig. 4 APT analyses of deuterium-
charged martensitic steel samples
containing GBs and dislocations.



(A) D-charged ferritic sample Fe*2
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Conclusion

Observed hydrogen is directly related to the presence of lattice defects, rather
than the result of attraction by segregated carbon atoms.

Cryogenic APT has enabled the measurement of the distribution of hydrogen at
dislocations, GBs, and precipitates.
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