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Construction of a simulation model for whole life of contact fatigue cracks
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In the railway field, cracks may occur due to contact fatigue between wheels

and rails or between wheels and axles, and they have the possibility to develop. In this research,
we developed a "whole life" simulation model of contact fatigue cracks on wheels, axles and rails
using computational mechanics. In this model, we can evaluate the periods of crack initiation, short
crack propagation, long crack propagation, branch crack propagation and brittle fracture. The crack

initiation condition was considered cumulative ratcheting strain, Hobson model was used for the
short crack propagation, and long crack growth was simulated according to the equivalent K value
range considering mixed mode loading by Richard. For the branching condition, Hourlier and Pineau
cr:terion was used. The branch crack growth was calculated by the boundary node method using Kl
value range.
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Orange; Stage I crack.
Red; Stage II crack.
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