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In�uene of a single asperity on stresses during lubriated sliding

ontat on DLC-oated system
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1. Introdution

Extreme low wear rates of Diamond-Like Carbon

(DLC) oatings are one the properties that makes

them partiularly interesting for numerous applia-

tions, like automotive ones. This property is often

observed during haraterisation tests under basi

solliitations like fretting, sliding, rolling-sliding,

et... However, tests on am-tappet systems show

the oating lifetime an be highly redued under

spei� oupled onditions, suh as the presene of

an asperity breaking through the lubriation �lm

into the ontat area. Experimentally observed, its

in�uene on surfae and subsurfae stresses has to be

quanti�ed to eventually obtain a preditive model of

the oating lifetime. The purpose of this study is to

develop a simpli�ed numerial model onsistent with

elasto-hydrodynami lubriation (EHD) approxima-

tions to estimate the stress perturbation due to suh

an asperity.

2. Coupled wear mehanisms

Contat kinematis of the am-tappet system is

a 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 surfaes

revealed six harateristi faies and hightlighted

four wear mehanisms. The worst one, relative

to oating delamination, was systematially found

to initiate around irular srath networks. It is

then assumed that those two wear mehanisms are

strongly oupled. Cirular srath networks may be

reated either by asperity existing on the initial am

surfae, or by hard partiules (oming from a highly

ontaminated lubriant) inrusted into the am sur-

fae.

3. Single asperity ontat

Regardless 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 rolling

onditions, DLC oatings are more sensitive to hard

partiules trapped into the ontat than unoated

surfaes [1℄. The numerial model on whih the study

is based on is however limited to 2D plain strain with

no lubriation and no sliding.

Under sliding onditions, observations suggest

the damage is similar to the one aused by srath

tests. The indued damage mehanism was high-

lighted by Holmberg [2℄, using both experimental

and numerial results and fousing on loal stress

�elds and �rst rak loation.

Based on ongoing researh and following the work

of Hannes [3℄, a simpli�ed 3D numerial model on-

sistent with EHD lubriation approximations will be

developped, using joint elements with de�ned om-

pression and shear behavior to model the lubriant.

It an estimate the load arried by an asperity as

well as the indued perturbation on surfae and sub-

surfae stress. As a simpli�ed model, it an be run

quikly on multiples on�gurations. Analytial fun-

tions an then be �tted upon spei� variables in

order to be used as input datas in a more general

iterative proessus.
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