
INTERNSHIP  PROPOSAL 

  

Laboratory name: Laboratoire Léon Brillouin, CEA-CNRS 

CNRS  identification code: UMR12 

Internship director’ surname: Marion Grzelka 

e-mail: marion.grzelka@cea.fr   Phone number: 01 69 08 60 57 

Web page: https://www-llb.cea.fr/Phocea/Vie_des_labos/Ast/ast_groupe.php?id_groupe=3082  

Internship location: LLB (CEA Saclay) 

 

Quantify friction forces in forced wetting on polymer layers 

 

Due to their potential applications, wetting of polymer layers has recently received renewed 

attention. These grafted or absorbed polymer layers are nano-coated adaptive substrates: they 

modify their physicochemical properties (e.g. wettability, topography) during the spreading of 

a liquid, leading to a coupling between the hydrodynamics of liquid wetting and the 

substrate dynamics. The mechanisms of energy dissipation at the contact line on these 

adaptive surfaces are still largely unknown. This project proposes to directly measure the 

friction forces involved at the contact line in order to better understand the mechanisms at play 

during adaptive wetting. 

 

  

In this internship, the student will build a droplet 

tribometer1,2 to measure this friction force F down to tens of 

nN (Fig. 1). The force is directly obtained through optical 

detection of the deflection (Δ𝑥) of a micropipette cantilever. 

The substrate velocity will be controlled by a motorized stage, 

allowing to probe a wide range of velocity V. This setup was 

proven robust on atomically flat surfaces but remains to be 

systematically used on polymer layers. If time allows, this 

setup could be mounted on an inverted microscope: this will 

allow monitoring with a good precision the advancing  𝜃a  and 

receding  𝜃r  contact angles and thus linking the measurement 

of friction to the hysteresis of the contact angle. 
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Figure 1: Illustration of the droplet 

tribometer. The friction force F will 

be measured for different  substrate 

velocity on polymer layers. 
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