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Fibrous material 1: electronic textile



Fibrous material 1: electronic textile

480 µm



Fibrous material 1: electronic textile



Fibrous material 2: paper materials



Fibrous material 2: paper materials



Fibrous material 2: paper materials



Quasicontinuum method (Tadmor et al, 1996)

- Ideal for local events in large-scale lattice computations

- Underlying lattice fully resolved where needed

- No continuum/constitutive assumptions



Virtual-power-based QC framework

Electronic textile



Results: electronic textile



Results: electronic textile

Failure surfaces



Results: fiber sliding in paper materials



Results: fiber sliding in paper materials

Horizontal displacement, relative to the uniform displacement



QC for atomistics

Lomer di-pole in 2.5D FCC system (EAM) 

Vertical displacement [Å] Vertical displacement [Å] Error [Å]



QC for atomistics

Vacancy in 3D FCC system 

(LJ-potential)

Total number of atoms: 1,074,344
Atoms for DOFs: 8732 (0.8%)
Sampling atoms: 55,744 (5.1%)



Research plans for QC method applied to metals

√ Elastoplastic trusses (local dissipative mechanism)

√ Nodal sliding (non-local dissipative mechanism)

√ Atomistics (conservative but highly nonlocal)

√ Beams

√ Irregularity

- Adaptivity

- Applications: 1. Technically relevant atomistic problems,

2. Open-cell Al foams with functionally graded Ni 

coatings.



Open-cell Al foams with functionally graded Ni coatings
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Enhanced discretisation technique for crystal plasticity 

Hussein Rappel

Daniel Balint

(Raabe, 2012)

Advantages:

1. Easy remeshing

2. Grain boundary fracture

3. Growth/shrinkage of crystals



Multitime modelling for low cycle fatigue of crystal plasticity

(Joseph, 2010)
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Fast Fourier Transformation for RVEs

(Joseph, 2010)

(Moulinec & Suquet)



Summary

√ QC method for dissipative systems (springs/beams, regular/irregular)

√ QC method for conservative systems (atomistics)

- QC method for dissipative graded systems (open-cell Al foams)

- Enhanced disretisation technique for crystal plasticity

- Multitime modelling for low cycle fatigue

- FFT modelling for RVEs



Virtual-power-based QC framework
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Virtual-power-based QC framework

Summation



Virtual-power-based QC framework

Electronic textile



Virtual-power-based QC framework

Electronic textile



Results: electronic textile



Results: electronic textile

Failure surfaces


