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Introduction 

 
• Background 
 



Modeling of meta-materials 

• Definitions 
• Artificial material 

• Computational Homogenization 
• Micro-polar material 

• Constitutive equation 
• Equation of motion 
• Assumptions 

 
 



Mechanical cloaking of structures 

 

• Cloaking transformation 
• Special case (Brun) 

 



FE-implementation 

 

• Matlab etc. 
• COMSOL Multiphysics™ 

• Modifications of the software 
 



Results 

 

• Geometry 
• Considered case 
• Implementation in COMSOL Multiphysics™ 

• Mesh 
• Mesh size vs. Time-step 

• Simulation results 
• Displacement 
• Example – Rayleigh waves 
 













Conclusions 

• Real life applications 
• Difficulties & Error sources 
• Future work 
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