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Introduction

e Background




Modeling of meta-materi

e Definitions

 Artificial material

e Computational Homogenization

e Micro-polar material
* Constitutive equation
e Equation of motion
* Assumptions
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Centro-symmetric, B=0

Time-harmonic conditions, exp{iwt)
Curvature stiffnesis much higherthan )
the stiffness with respect to strain
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Mechanical cloaking of struc

e Cloaking transformation
e Special case (Brun) s




FE-implementat

¥4 rayleighCloakLONG_rigidCon.mph (root)
£ Global Definitions
' Model1 {modl)
= Definitions
A\ Geometry1
& Materials
[ Solid Mechanics (solid)
Isotropic Material Model 1

. 3 Freel
= Initial Values 1
A 3 Anisotropic Material Model 2

i1 Equation View
D Prescribed Displacement 1
Rigid Massive Bod

e COMSOL Multiphysics™ g

~ Weak Expressions

* Modifications of the software

: /b, -(solid.SIl1"test(solid.ell1)+sclid.5I12"test(solid .ell2)+solid.Sl..  Material

Name Expression

c1111 ((lambda0+2*mu0)*fi(sys2.r))/(sys2.r*fip(sys2.r))

€2222  ((lambda0+2*mu0)*sys2.r*fip(sys2.r))/fi(sys2.r)

C1122 lambda0

c2211 lambda0

C1221 mu0

Cc2112 mu0

C1212 (muO0*fi(sys2.r))/(sys2.r*fip(sys2.r))

€2121  (muO*sys2.r*fip(sys2.r))/fi(sys2.r)



Results

Rayleigh wave

generated Cloak/Isotropic

N
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Roller/Weld

* Geometry

e Considered case /

PML

 Implementation in COMSOL Multiphysics™
e Mesh '

e Mesh size vs. Time-step
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e Simulation results
e Displacement
e Example — Rayleigh waves
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Conclusions

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