
HAL Id: hal-03465773
https://hal.science/hal-03465773v1

Submitted on 3 Dec 2021

HAL is a multi-disciplinary open access archive
for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documentsmay come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

L’archive ouverte pluridisciplinaireHAL, est des-
tinée au dépôt et à la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
français ou étrangers, des laboratoires publics ou
privés.

HAL Authorization

Mesures de l’épaisseur de films liquides entre deux surfaces
mécaniques en mouvement relatif par conductimétrie :
Application pour la lubrification hydrodynamique

Fethi Aloui, Lamia Gaied, Wafik Abassi, Marc Lippert, Maxence Bigerelle

To cite this version:
Fethi Aloui, Lamia Gaied, Wafik Abassi, Marc Lippert, Maxence Bigerelle. Mesures de l’épaisseur de films
liquides entre deux surfaces mécaniques en mouvement relatif par conductimétrie : Application pour la lu-
brification hydrodynamique. CFM 2017 - 23ème Congrès Français de Mécanique, Aug 2017, Lille, France.
⟨hal-03465773⟩

https://hal.science/hal-03465773v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr


23ème Congrès Français de Mécanique             Lille, 28 Août au 1er Septembre 2017 

Measurement of thin liquid film thickness between 

two mechanical surfaces in relative movement using 

the conductimetry technique: Application for 

hydrodynamic lubrication  

Fethi Aloui a*, Lamia Gaied a, Wafik Abassi b, Marc Lippert a and Maxence 

Bigerelle a 

a LAMIH CNRS UMR 8201, Department of Mechanical Engineering, University of 

Valenciennes and Hainaut-Cambrésis (UVHC), Campus Mont Houy, 

59313 Valenciennes Cedex 9 - France 
b IPSA, Department of Mechanical Engineering Energetics and Aerodynamics, 

63 Boulevard de Brandebourg, 94200 Ivry-sur-Seine - France 

* Corresponding author: fethi.aloui@univ-valenciennes.fr

Abstract: 
This paper presents an approach for the measurement of liquid film thickness in contact with a rough 

surface, based on electrical conductance sensor. This type of sensor consists of electrodes implanted 

on the wall and flush with an electrolyte solution representing the liquid film. Assessing of the 

generated current between a pair of electrode is used as a measure of the film thickness. The liquid 

film is contained between two parallel surfaces that one of which is coated with a certain roughness, 

while the other is smooth. The electrical probes are fixed on the smooth surface and the facing rough 

surface is removable allowing a free move of the wall. In this way, a rotational or a sliding motion is 

imposed on the rough wall allowing a browse of an entire surface relative to the electrode, in order to 

determine the influence of roughness on the film thickness measurements .In addition, a series of 

signal acquisition was carried out with imposed pressures on the upper plate for the characterization 

of the effect of the compression of the film on the measured thicknesses. The principle of this 

electrochemical technique is briefly explained, as well as how the lateral distance between the 

electrodes impacts the measuring range limit. The experimental setup is described and used to study 

liquid film flow with several configuration of the wall surface. The obtained results demonstrated the 

feasibility of this type of non-intrusive estimation, as it was possible to estimate the variable film 

thickness which is depending on the peaks and valleys of the rough surface. This is promising because 

measuring this parameter remains difficult. Finally, the analysis of the results made it possible to 

synthesize the advantages and limitations of this method. 
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