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Background, Context: 

 

Sound emission of noise of a rolling contact (wheel/rail, tyre/road) stems from the dynamical 

interaction between the track roughness and the surface of the rolling solid. This type of noise 

is sometimes called roughness noise. It is at the the origin of a large number of noise 

annoyances particularly in urban environment. The objective of this study is to clarify the 

conditions of apparition of vibrations into the contact, and therefore to better caracterize the 

sound emission of a rolling/sliding contact in the presence of roughness. 

 

This thesis will be realized with the software Ra3D developed in the Laboratory of tribology 

and dynamics of systems during previous PhDs, H. Ben Abdelounis (2009) , V.H. Dang 

(2013) and Z. Bazari (2016). This software aims to solve the equations of contact mechanics 

in the time domain by detecting all asperities in contact at each time step. Other validation 

tests will be performed with the commercial software Abaqus. 

 

Research subject, work plan: 

 

The first part of the study will consist in studying the effect of dissipation in the contact (local 

dissipation) or in the wheel (global dissipation) on the noise level. We shall highlight the 

evolution of noise level versus the rolling speed and roughness of the track. Experiments on a 

rig test will be performed to confirm the analysis. 

 

The key point of the thesis will be to understand the contact interaction in terms of a statistics 

at the spatial scale of asperities (micrometre) and the time scale of microshocks 

(microsecond). Those constitute the vibrational sources of the mechanism. The objective is 

therefore to propose a probabilistic theory in time and space domains. In particular, we shall 

focuse on the prediction of the spectrum of contact forces. Direct numerical simulations 

provided by Ra3D will confirm the theory. 

 

The practical problem aimed during the thesis will be the sound radiation of a disc rolling on 

a rough plane. The numerical results obtained will be compared with empirical results known 

for rail/wheel and tyre/road noise. 
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