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Basics of FE simulation 1n structural mechanics

Complex load/geometry + simple mechanical law

Complex mechanical response + simple load configuration

Complexity in both mechanical law + configuration




Source of complexity: material discontinuities
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Mechanical response in additive manufacturing




Mechanical response in additive manufacturing




Mechanical response in additive manufacturing




Mechanical response in additive manufacturing
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Comsol model:

Handelling raster effect filament crossing sequence +45°/-45°

Crossed filaments
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Regular meshing (2.7 M dof)
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Fused Dposition modelling: printing angle
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Explaining effect of raster on performance

Porosity network
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Comsol predictions




CAD-based
modelling:
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Filament-based
A modelling: Best
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Conclusions

d Relevant scale for FE modelling in additive
manufacturing : microstructural 1
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Conclusions

O Filament-based FE simulation: lack of cohesion
between filament + process-induced porosity
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Conclusions

[ Unrealistic predictions from CAD-based models

Initial dESign CAD mOdE| | FE mOdEI :

Final design - ' Optimisationf

Initial design ~ CAD model  Slicing
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Conclusions

d Complex deformation mechanisms guided by
process conditions (printing angle)




