
  

Molecular Dynamics 

• Equilibrium  

• Non-equilibrium 

Atom 

positions and 

velocities 

Mechanical and thermal 

properties; Layer-layer 

Potential of Mean Force (PMF) 

for L-design; Grid-matrix PMF 

for G-design 

Workflow materials models: Consecutive workflow: linked models 

  

  

• Material (Resin type; 

molecular structure; filler 

type and functionalization; 

filler volume/weight fraction, 

filler dimensions and aspect 

ratio, filler/polymer 

compatibilizer) 

• Operating conditions 

(Temperature) 

• Force field 

Atomistic model 

• All previous inputs 

• Layer thicknesses and interface 

properties for the L-design 

• Fiber diameters, surface chemistry 

and spacing for the G-design. 

 

Mesoscopic model 

Coarse-Grained 

Molecular Dynamics 

• Equilibrium  

• Non-equilibrium 

Bead positions 

and velocities 

Mechanical properties (e.g. elastic 

modulus) and thermal properties 

(e.g. thermal conductivity). 

Macroscopic properties 

interpolation functions 

• All previous inputs 

• Range of geometrical 

parameters for (i) multi-layered 

structures (L-design), (ii) grid 

structures (G-design) and (iii) 

hybrid composites based on grid 

structures or multi-layered 

structures (hybrid) 

Solid mechanics 

including heat transfer: 

thermo-elastoplasticity 

Continuum model 

Stresses, 

displacements, 

temperature 

distributions  

Material function assessment and 

optimization of materials with 

specific multi-functionalities 
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