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Elucidation of short crack propagation mechanism in ultra low carbon lath
martensite
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In this study, the dislocation motion near the crack tip was directly
observed using a transmission electron microscopy and associated with microstructurally fatigue
crack propagation of lath martensite steel to clarify the crack propagation mechanism. In-situ
observation of dislocation motion revealed that the activation of pre-existing dislocations ahead of

the crack tip occurred prior to the dislocation emission from the crack tip. When the applied load
reached a level at which the dislocation emission from crack tip occurred, the activity of
pre-existing dislocations became remarkable, and the dislocations were tangled with each other.
These findings suggest that the dislocation cell structure, which plays an important role in the
fati?ue crack propagation of lath martensite, is formed by the activation and tangle of pre-existing
dislocations ahead of the crack tip.
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Effect of geometric lath orientation on fatigue crack propagation via out-of-plane dislocation
glide in martensitic steel
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