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Analysis Tool: Contact Homogenization
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Literature Overview: Computational Approaches
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Model for Third Bodies in the Contact Interface 
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Micro-Macro-Transition 
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 Assume periodic distribution of third bodies in the contact interface
 consider a unit-cell as the RVE
 periodic boundary conditions on the vertical edges

 Dynamic simulation to extract μ*
 time step adaptivity
 time averaging

Model for Third Bodies in the Contact Interface 

Fx

Fy

μ1 μ2 μ3

(μ1=0.3, μ2=0.3, μ3=1.5)
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Model for Third Bodies in the Contact Interface 
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Micromechanical Test (Periodicity)
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Effect of the RVE (unit cell) size and the particle density
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Effect of a different particle distribution
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Accounting for Sample Incompressibility
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Inelastic Response of Sample: Damage
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Multiscale Analysis
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Outlook

• Challenges: true multi-scale 
analysis

• Homogenization and multi-
scale analysis for three-
dimensional problems

• Verification and Validation 
using experimental data
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