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Finite Elements simulation of crack propagation from subsurface

material defects in rolling contact fatigue
The seminar will be given in English
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Rolling contact fatigue (RCF) is one of the failure modes of rolling bearings, which is a process of

crack initiation followed by crack propagation that eventually leads to spalling of the raceway. The
development of subsurface cracks is often associated with pre-existing material defects such as
nonmetallic inclusions which, depending on their type, shape, size, as well as their location, may
strongly influence crack initiation and initial crack propagation. To understand fatigue damage
evolution affected by material defects, numerical simulation by means of 3D finite element modelling
is performed of crack propagation from defects of different shape and size in the subsurface region of
rolling contact. An automatized re-meshing technique is developed by means of the Python script
coupled with environment of the FE code ABAQUS, to enable effective and efficient re-meshing that is
required for the simulation of crack propagation. Short crack effect, local plasticity around defect, crack
faces friction and residual stress are accounted for in the current modeling. The numerically predicted
shape of propagating crack is qualitatively compared to the experimentally observed crack propagated
in RCF. Parametric study corresponding to different defects and different rolling contact conditions is
presented.
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