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Motivation

Crystal Plasticity is always
a multrscale problem !




Motivation

simulation requirements

A arbitrary mechanical
boundary value
problems

A continuum mechanics

A accounting for crystal
plasticity

Crystal Plasticity
Finite Elemente Method
(CPFEM)

Or
Crystal Plasticity
Spectral Method
(CPFFT)
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CPFEM/CPFFT strategy
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Spectral method
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Comparion FEM vs FFT

Finite Element Method Spectral Method
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P. Eisenlohr., M. Diehl, R. A. Lebensohn, F. Roters: International Journal of Plasticity (2013), 37 - 53
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ExperimentaNumerical

Example: Basal slip in Magnesium

F. Wang, S. Sandloebes, M. Diehl, L. Sharma, F. Roters, D. Raabe:Acta Materialia 80 (2014) 77-93
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Mesoscale mechanics

A High Resolution Crystal plasticity enabled through robust
spectral solvers
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Demo (D elasticity spectral method using petsc4)3y




Interface decohesion (formability limiter)

Role of the Interfaces Void \

Surrounding Microstructure  Growth/Propagation y/qig

? Initiation
O Computational tool to model
Interface decohesion
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