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Prediction of Head Check Crack Initiation in Rails

OHiroyuki Matsuda, Makoto Akama, Hisayo Doi, Akira Namura, Jin Ying,
Masahiro Tsujie (Railway Technical Research Institute) Yuuki Ito (Tokyo Denki University)

In this research, a prediction model of head check cracks initiation life in rails has been proposed, and validity of the model has
been verified by comparing the predicted results with the result of the field investigation of the initiation of head check cracks. In this
model, first, the software package SIMPACK, which can treat the dynamic interaction between the vehicle and track, was used to
obtain the contact points of wheel and rail for both outer and inner side of the curved section, magnitudes of force at bearing positions
of the axle and attack angle etc. Next, by using these data as the boundary conditions, finite element (FE) analyses by commercial
code ADINA were performed to identify the stresses and strains in the railhead by utilizing discrete model of wheel, rail and axle.
The maximum damage parameter was calculated by the analyses on the basis of a critical plane approach together with a multi-axial
fatigue theory. Finally, the crack initiation life was predicted by using a damage accumulation rule for energy density based model.
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