
Accepted Manuscript

In situ fretting fatigue crack propagation analysis using Synchrotron X-ray ra-

diography

A. de Pannemaecker, J.Y. Buffiere, S. Fouvry, O. Graton

PII: S0142-1123(16)30432-7

DOI: http://dx.doi.org/10.1016/j.ijfatigue.2016.12.024

Reference: JIJF 4175

To appear in: International Journal of Fatigue

Received Date: 1 August 2016

Revised Date: 16 December 2016

Accepted Date: 17 December 2016

Please cite this article as: de Pannemaecker, A., Buffiere, J.Y., Fouvry, S., Graton, O., In situ fretting fatigue crack

propagation analysis using Synchrotron X-ray radiography, International Journal of Fatigue (2016), doi: http://

dx.doi.org/10.1016/j.ijfatigue.2016.12.024

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers

we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and

review of the resulting proof before it is published in its final form. Please note that during the production process

errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.ijfatigue.2016.12.024
http://dx.doi.org/10.1016/j.ijfatigue.2016.12.024
http://dx.doi.org/10.1016/j.ijfatigue.2016.12.024


  

1 
 

In situ fretting fatigue crack propagation analysis using Synchrotron X-ray 
radiography 

 
A. de Pannemaeckera,b, J.Y. Buffiereb, S. Fouvrya,*, O. Gratona  

 

 
aLTDS, Ecole Centrale de Lyon, 69130 Ecully, France 
bMATEIS, INSA de Lyon, 69621 Villeurbanne, France 

 
*corresponding author: siegfried.fouvry@ec-lyon.fr 

 
 

Abstract 

The aim of this work is to study the initiation and propagation of fatigue cracks during 

fretting tests in partial slip conditions, and to compare the fretting fatigue behaviour to 

conventional fatigue C(T) crack growth experiments. An experimental device is specially 

developed in order to perform in situ fretting fatigue tests at a synchrotron facility. 2D 

radiographs of fretting fatigue cracks are directly observed in situ for the first time for a 

cylinder/plane contact configuration. FE computations are carried out to calculate stress 

intensity factor range    at the crack tip for the complex loading configuration, revealing 

short and long crack propagation behaviours.  
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1. Introduction 

 

 Fretting occurs every time two contacting bodies experience a relative tangential 

displacement usually caused by oscillating forces or vibrations. Combined with cyclic bulk 

fatigue loading, the so called fretting fatigue critically reduce the fatigue endurance 

whatever the materials [1]. This phenomenon is a key issue for safety-critical component in 
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