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Behavior of the Crack Initiation, Transition and
Fatigue Crack Growth of Rail Steel
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ABSTRACT : In the present study, crack initiation criteria, static failure and tensile mode
fatigue behavior for a rail steel are evaluated to assure the railway vehicle’s safety.
The transverse fissure, which is the most critical damage in the rail, is initiated by the
maximum shear stress and its location is subsurface. In addition, the possibility of
transition from the shear mode to the mixed mode increases with increasing the length
of subsurface crack. Because of the brittleness by the welding, the fracture toughness
of the welded part is lower than of the base metal. For low 4K, the stage II fatigue
crack growth rates of the welded part is slower than of the base metal but, for high
4K, this different behavior for fatigue crack growth rate is nearly diminished. These
trends are more remarkable for low stress ratio, #=0.1. It is believed that this
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behavior is caused by the change of the microstructure, which that of the welded part

is coarser than of base metal.
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