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Abstract

A comprehensive model for predicting fatigue faglyprobability of surface c-shaped cracks in silicdtnide
ball bearing elements under rolling contact fati®®CF) has been presented in this paper. Firstseet
dimensional finite element analysis (FEA) is usedétermine the stress intensity factors (SIF)agtbe front
of crack by using fracture mechanics approach. Tthenpropagation uncertainty of c-crack is evaldaty
using surrogate models built upon highly accuramétef element modelling for equivalent stress isign
factors. Finally, the Monte Carlo Simulations congsi with surrogate models are used to predict dilaré
probability of rolling ball bearing element. Simtitm results reveal that it is possible to reduce failure
probability of ball bearing element up to 95% byueing the maximum crack size and enhancing thetura
toughness of the ball material. The modelling rsshhve been verified by experimental studies shgwhat
the current predictions of c-crack fatigue failumesre consistent with the experimental resultsigbas crack
initiation and propagation is a significant failumechanism within ceramic ball bearing elementgréisents
design and durability challenges for both manufegiand users. A three-fold approach, to simuigue
propagation of c-shaped crack in rolling contactogc bearing element presented in this paperpiglnand
will solve major durability issues within ceramialbbearing elements subject to rolling contadgfae.
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