
  

Molecular Dynamics 

• Equilibrium  

• Non-equilibrium 

Atom 

positions and 

velocities 

Radial Distribution Function 

(RDF) of solvents and/or soft 

adhesives 

Workflow for modelling Adhesion (A) and Surface-Free-Energy (SFE): 
effects of surface roughness and/or patterning 

• Idealized solid/air and 

solid/liquid interfaces for 

describing the surface chemistry 

• For wet setups, fluid properties 

• For friction measurements, 

relative velocity between sample 

and cantilever 

• Force fields (if possible, also 

based on DFT) 

Atomistic model 

Mesoscopic model 

OYSTER #760827 

AND 

Potential of Mean Force (PMF) 

for solid/solid and solid/liquid 

interfaces (including  soft 

adhesive as a liquid) 

• Snap-in forces 

Coarse-Grained 

Molecular Dynamics 

(or, if relevant,  DPD) 

• Equilibrium  

• Non-equilibrium 

Bead positions 

and velocities 

Measurement #2:  

Nano-indentation using sharp / 

functionalized tips, tip 50 nm – 50 micron 

  
• Idealized solid/air and 

solid/liquid interfaces for 

describing the surface chemistry 

• For wet setups, fluid properties 

• For friction measurements, 

relative velocity between sample 

and cantilever 

• Surface topography (e.g. 

roughness changes and surface 

patterning)   

 

• Actual forces acting on the tip 

(to be compared with 

experiments) 

• Prediction of adhesion, friction 

and surface-free-energy 

Validation and interpretation of 

experiments 

AND 
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