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Abstract. Although in terms of conservation wear is undesirable, however, running-in wear is 

encouraged rather than avoided. Running-in is rather complex and most of the studies related to the 

change in micro-geometry have been conducted statistically. The purpose of this study was to 

characterize the running-in of sliding contacts using finite element analysis based on measured 

micro-geometries. The developed model combines the finite element simulation, Archard’s wear 

equation and updated geometry to calculate the contact pressure distribution and wear depth. 

Results show that the proposed model is able to predict the running-in phase of sliding contact 

system.      

 

Introduction 

Changes which occur between start-up and steady state of contacting surfaces during 

rolling/sliding motion are associated with running-in (also called breaking-in or wearing-in). 

Although in terms of conservation wear is always undesirable, running-in wear is encouraged rather 

than avoided. GOST (former USSR) Standard defines running-in as: “The change in the geometry 

of the sliding surfaces and in the physicomechanical properties of the surface layers of the material 

during the initial sliding period, which generally manifests itself, assuming constant external 

conditions, in a decrease in the frictional work, the temperature, and the wear rate” [1].  

Running-in is very complex problem. There are many tribological characteristics, such as 

friction, wear quantity and surface topography during the running-in process. Changes to the 

surface micro-geometry during the running-in phase of a sliding contact are usually related to a 

mild wear processes, as described by the Archard’s wear concept [2] and by later researchers in 

more details [3], that includes wear particle removal and abrasive wear [4]. On a macro scale, the 

sliding contact between two contacting bodies is often referring to an elastic contact situation. The 

macroscopic wear volume has been studied extensively. Most of the researches are essentially 

experimental. The change in surface topography and the transition from the running-in phase to the 

steady-state phase is expressed using statistical surface roughness parameters. The local change of 

the surface topography of simple repeated contact has been studied by Jamari and Schipper [5]. 

However, the local changes of the surface topography during the running-in process did not get 

much attention. When sliding occurs, it is known that the elastic-plastic contact situation on asperity 

level plays an important role in the change of the asperity shape. The coefficient of friction and the 

wear rate of the contacting materials are the main parameters to distinguish the running-in and 

steady-state phase. 

In attempting to predict the local changes of the surface topography during running-in of sliding 

contacts, a developed elastic-plastic finite element analysis based model is presented in this paper. 

The model combines the finite element method, the Archard’s wear equation and the updated 

geometry.  
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Abstract:
A �nite element framework based on dual mortar methods is presented for
simulating fretting wear e�ects in the �nite deformation regime. The mortar �nite
element discretization is realized with Lagrangean shape functions as well as
isogeometric elements based on non-uniform rational B-splines (NURBS) in two
and three dimensions. Fretting wear e�ects are modeled in an incremental scheme
with the help of Archard’s law and the worn material is considered as additional
contribution to the gap function. Numerical examples demonstrate the robustness
and accuracy of the presented algorithm.

Paper Titles

Computational Wear and Contact Modeling for Fretting
Analysis with Isogeometric Dual Mortar Methods

ADD TO CART 

Periodical: Key Engineering Materials (Volume 681)

Edited by: Luis Rodríguez-Tembleque and Ferri M.H. Aliabadi

Pages: 1-18

DOI: https://doi.org/10.4028/www.scienti�c.net/KEM.681.1

Citation: Cite this paper

Online since: February 2016

Authors:

https://main.scientific.net/Payment/Cart
https://main.scientific.net/Account/Registration?ReturnUrl=https%3A%2F%2Fwww.scientific.net%2FKEM.681.1
https://main.scientific.net/Account/Login?ReturnUrl=https%3A%2F%2Fwww.scientific.net%2FKEM.681.1
https://www.scientific.net/
https://www.scientific.net/KEM
https://doi.org/10.4028/www.scientific.net/KEM.681.1
https://www.scientific.net/author-papers/philipp-farah
https://www.scientific.net/author-papers/markus-gitterle
https://www.scientific.net/author-papers/wolfgang-a-wall


4/27/2021 Computational Wear and Contact Modeling for Fretting Analysis with Isogeometric Dual Mortar Methods | Scientific.Net

https://www.scientific.net/KEM.681.1 2/3

Philipp Farah, Markus Gitterle, Wolfgang A. Wall,
Alexander Popp

Keywords: Dual Mortar Method, Fretting Wear, Friction, Isogeometric
Analysis

Export: RIS, BibTeX

Price: 36,00 €

Permissions:  Request Permissions

Share:

References 

Cited by 

Related Articles 

DISTRIBUTION & ACCESS

FOR PUBLICATION

INSIGHTS

DOCU CENTER

ABOUT US

POLICY & ETHICS

CONTACT US

IMPRINT

PRIVACY POLICY

SITEMAP

  

Scienti�c.Net is a registered brand of Trans Tech Publications Ltd 
© 2021 by Trans Tech Publications Ltd All Rights Reserved

https://www.scientific.net/author-papers/philipp-farah
https://www.scientific.net/author-papers/markus-gitterle
https://www.scientific.net/author-papers/wolfgang-a-wall
https://www.scientific.net/author-papers/alexander-popp
https://www.scientific.net/paper-keyword/dual-mortar-method
https://www.scientific.net/paper-keyword/fretting-wear
https://www.scientific.net/paper-keyword/friction
https://www.scientific.net/paper-keyword/isogeometric-analysis
https://www.scientific.net/KEM.681.1.ris
https://www.scientific.net/KEM.681.1.bib
https://marketplace.copyright.com/rs-ui-web/mp/search/article/10.4028%2Fwww.scientific.net%2FKEM.681.1
https://www.scientific.net/DistributionAndAccess/Distributors
https://www.scientific.net/ForPublication/Paper
https://www.scientific.net/insights
https://www.scientific.net/DocuCenter
https://www.scientific.net/Home/AboutUs
https://www.scientific.net/PolicyAndEthics/PublishingPolicies
https://www.scientific.net/Home/Contacts
https://www.scientific.net/Home/Imprint
https://www.scientific.net/Home/PrivacyPolicy
https://www.scientific.net/Home/Sitemap
https://www.facebook.com/Scientific.Net.Ltd/
https://twitter.com/Scientific_Net/
https://www.linkedin.com/company/scientificnet/
User
Highlight


	99c97b4ab31ac9f9074726b657c1f618e5a7d7e1eb2b47225f1680b4b88a6cad.pdf
	99c97b4ab31ac9f9074726b657c1f618e5a7d7e1eb2b47225f1680b4b88a6cad.pdf
	42f63ea9febf875ec7a040f93b1f34ac3ff400c2135a33687ce0ec95051ff8b5.pdf
	indeks paper
	editorial board
	table of contents
	penulis luar


