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Overview

e Dynamic, local remeshing

-»

e Plasticity using material space remeshing




Finite Element Simulation

Deformation

Material Space World Space

5

uuuuuuuuuuuuuuuuuuu



Finite Element Simulation

Deformation

Strain/Stress/Forces

Material Space World Space

5

uuuuuuuuuuuuuuuuuuu



Finite Element Simulation

Deformation

Plastic deformation

Material Space World Space

5

uuuuuuuuuuuuuuuuuuu



Plasticity

Deformation

Plastic deformation

Material Space World Space

6

uuuuuuuuuuuuuuuuuuu



Plasticity

Deformation

Plastic deformation

Material Space World Space

v

uuuuuuuuuuuuuuuuuuu



Plasticity

Deformation

Plastic deformation

Material Space World Space

v

uuuuuuuuuuuuuuuuuuu



Plasticity

No Mesh!

Deformation

Plastic deformation

AN

Material Space World Space

v

uuuuuuuuuuuuuuuuuuu



Plasticity

No Mesh!

Deformation

Plastic deformation

Material Space World Space

v

uuuuuuuuuuuuuuuuuuu



Remeshing

i
AN

Material Space World Space

uuuuuuuuuuuuuuuuuuu



Remeshing
il
N\

Material Space World Space

uuuuuuuuuuuuuuuuuuu



Remeshing
il
A\

Material Space World Space

uuuuuuuuuuuuuuuuuuu



Remeshing

Material Space World Space

uuuuuuuuuuuuuuuuuuu



Remeshing
il

AN

~
EUNE
. \ i ) s on 2
o N ’ o gmk . "
DR T
Ao j\z\“'

N Resampling
? Bargteil et al. [2007]
®

Material Space World Space

Sunday, August 1, 2010



Artificial Plasticity
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Our Solution
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Varying Plasticity
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Varying Plasticity
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Why Dynamic Remeshing”?

completely reshape domain
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Why Dynamic Remeshing”?

control element quality
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Why Dynamic Remeshing”?

completely reshape domain
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adaptive refinement and coarsening
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Dynamic Local Remeshing

e Remesh as little as possible
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Dynamic Local Remeshing

e Remesh as little as possible

e Target only bad tets
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Dynamic Local Remeshing

e Remesh as little as possible

e Target only bad tets

e |mprove mesh in every time step
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Dynamic Local Remeshing

Local operations:
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Dynamic Local Remeshing
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Dynamic Local Remeshing

Local operations:
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e Require Improvement after each operation

¢ Schedule most local operations first
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Remeshing Events
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Surface Preservation
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Surface Preservation

e \/ertex smoothing modifies surface

uuuuuuuuuuuuuuuuuuu



Surface Preservation

e \/ertex smoothing modifies surface

e Control surface modification using quadric error
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Contributions

 Dynamic, local remeshing Is possible and

necessary

e Maintaining a minimum strain energy mesh
greatly reduces artificial plasticity
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Conclusions

Dynamic Local Remeshing

e Maintains high quality throughout

e Fnables adaptivity

e More accurate than remeshing from scratch
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Conclusions (ll)

Strain energy minimizing material space mesh

e | ower resampling error, lower artificial plasticity
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e Materials from purely elastic to very plastic
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