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Until now the rheology of the tribological interface (third body) has been qualitatively characterized by a broad 

description at the contact scale. The present work proposes to enrich this characterization through advanced 

image processing. Four steps are followed: sliding tests, image acquisition of third body particles, image 

processing, extraction of quantitative characteristics of particles. “Classical” and new relevant morphological 

descriptors are studied, in order to consider the whole diversity of third body constituent’s layout and features. 

While this approach provides promising results, their future integration in machine learning algorithms might 

allow a better understanding of the mechanisms involved in dry contacts. 

 

Keywords (from 3 to 5 max): tribology, dry contact image processing, machine learning. 

 

1. Introduction 

The main idea of this work is to use Machine 

Learning (ML) to build a logical connection between  

the morphologies of the third body particles (described 

by a limited number of descriptors) and the rheology of 

the interface. The term rheology has in this context a 

very general definition: it is defined as the 

characterization of the transformation and evolution of 

the third body.  

Third body particles are produced with a pin-on-disk 

tribometer and are analyzed without being collected 

from the disk. For this purpose, a Quanta 600 
Thermofischer scanning electron microscope is used to 

acquire images, then an image analysis program is 

employed to extract relevant quantitative information 

regarding the morphology of wear particles. 

2. Methods 

The tribometer is equipped with a three-axis 

accelerometer, a microphone, a force sensor and two 

cameras located at the inlet and outlet of the contact, all 

connected to a central acquisition to synchronize the 

signals. Several tests with different experimental 

conditions are performed at room temperature (20°C-
22°C); the variable parameters are the test duration and 

the gaseous environnement. The load applied is 12N 

leading to a maximal Hertzian pressure of 1GPa (steel-

steel contact). Once the experiments are completed, the 

discs and pins are observed with different tools: scanning 

electron microscopy, EDX spectrometer, and 

profilometer (see example on FIG1).  

The first step is a qualitative analysis aimed at 

identifying and naming the phenomena occurring in the 

life of the contact. 

The second step is focused on a quantitative analysis. 
The post-mortem images are studied using image 

processing and analysis techniques to extract the 

characteristics of the third body. The geometrical, 

morphological and topological characteristics [2] of the 

particles provide information on the type of wear in the 

contact [3]; accordingly, it is necessary to process the 

images in order to extract these characteristics. 

 
Figure 1: Post-mortem analysis of a pin after a friction 

test with a sliding distance of 18m, in ambient air 

(RH≈45 %). 

3. Outlooks 

It is the joint study of all these aspects (qualitative and 

quantitative) that will allow us to better understand the 

life of contact. In the end, this study will be enriched by 

the compilation of the different descriptors in order to 

build a database allowing the training of a machine 

learning algorithm. This algorithm will be used to 
correlate the rheological data with the characteristics of 

the third body, and thus complete the qualitative study. It 

might make reliable predictions if the descriptors appear 

as sufficiently discriminating. 
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