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40th Leeds-Lyon Symposium on Tribology & Tribohemistry Forum 2013September 4-6, 2013, Lyon, FraneIn�uene of a single asperity on stresses during lubriated slidingontat on DLC-oated systemG. Pagnoux1,2,3, S. Fouvry1, M. Peigney2, B. Delattre3, G. Mermaz-Rollet31. LTDS, 36 Avenue Guy de Collongue, 69131 Eully, Frane;2. Univ. Paris-Est, Lab. Navier (Eole des Ponts ParisTeh, IFSTTAR, CNRS), F-77455 Marne-la-Vallée, Frane;3. PSA Peugeot Citroën, Route de Gisy, 78140 Vélizy, Frane, geo�rey.pagnoux�mpsa.om1. IntrodutionExtreme low wear rates of Diamond-Like Carbon(DLC) oatings are one the properties that makesthem partiularly interesting for numerous applia-tions, like automotive ones. This property is oftenobserved during haraterisation tests under basisolliitations like fretting, sliding, rolling-sliding,et... However, tests on am-tappet systems showthe oating lifetime an be highly redued underspei� oupled onditions, suh as the presene ofan asperity breaking through the lubriation �lminto the ontat area. Experimentally observed, itsin�uene on surfae and subsurfae stresses has to bequanti�ed to eventually obtain a preditive model ofthe oating lifetime. The purpose of this study is todevelop a simpli�ed numerial model onsistent withelasto-hydrodynami lubriation (EHD) approxima-tions to estimate the stress perturbation due to suhan asperity.2. Coupled wear mehanismsContat kinematis of the am-tappet system isa omplex ombinaison of impat loading, rolling-sliding and sliding ontat under lubriated ondi-tions, resulting in di�erent solliitations on the tap-pet surfae. Observations on worn oated surfaesrevealed six harateristi faies and hightlightedfour wear mehanisms. The worst one, relativeto oating delamination, was systematially foundto initiate around irular srath networks. It isthen assumed that those two wear mehanisms arestrongly oupled. Cirular srath networks may bereated either by asperity existing on the initial amsurfae, or by hard partiules (oming from a highlyontaminated lubriant) inrusted into the am sur-fae.3. Single asperity ontatRegardless its soure, it is neessary to assess the

damage aused by suh a defet on the oating life-time. It has been shown that, under pure rollingonditions, DLC oatings are more sensitive to hardpartiules trapped into the ontat than unoatedsurfaes [1℄. The numerial model on whih the studyis based on is however limited to 2D plain strain withno lubriation and no sliding.Under sliding onditions, observations suggestthe damage is similar to the one aused by srathtests. The indued damage mehanism was high-lighted by Holmberg [2℄, using both experimentaland numerial results and fousing on loal stress�elds and �rst rak loation.Based on ongoing researh and following the workof Hannes [3℄, a simpli�ed 3D numerial model on-sistent with EHD lubriation approximations will bedevelopped, using joint elements with de�ned om-pression and shear behavior to model the lubriant.It an estimate the load arried by an asperity aswell as the indued perturbation on surfae and sub-surfae stress. As a simpli�ed model, it an be runquikly on multiples on�gurations. Analytial fun-tions an then be �tted upon spei� variables inorder to be used as input datas in a more generaliterative proessus.6. Referenes[1℄ F. He et al., "Wear properties of DLC-oatedsteel rollers running with highly ontaminatedlubriation", Tribology International, 43(5-6),2010, 990�996.[2℄ K. Holmberg et al., "Tribologial analysis offrature onditions in thin surfae oatings by3D FEM modelling and stress simulations",Tribology International, 38(11-12), 2006, 1035�1049.[3℄ D. Hannes et al., "Rolling ontat fatigue rakpath predition by the asperity point loadmehanism", Engineering Frature Mehanis,78(17), 2011, 2848�2869.


