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Abstract In order to evaluate the effect of different incline angles of initial cracks on the growth life and rate of buried
cracks in rail, circular initial cracks with different incline angles were inserted at 5 mm below the rail tread by using softwares of
ANSYS-FRANC3D. It is found that the initial crack angle has a significant effect on the propagation of buried cracks in rail; The
initial crack propagation forms are type 1l and type Il composite propagation, and type Il slip propagation is dominant; The
horizontal plane of train running direction is used as reference crack surface to rotate counterclockwise. When the initial angle of
crack is 0°~75°, with the increase of angle, the initial driving force (AK,, ) increases first and then decreases, the average
crack growth rate increases first and then decreases, and the crack growth life decreases first and then increases. It is indicated
that 45° is the most dangerous angle of rail buried crack, under which the crack growth rate is the fastest, the residual life is the
shortest, and the horizontal crack is the relatively safe angle; In addition,the effect of initial crack angle on crack growth rate is
essentially the effect on crack initiation growth driving force (AK,,). The larger the crack initiation growth driving force (AK,, ),
the faster the average propagation rate and the shorter the residual life.
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