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FRASCAL's Scientific Objectives

Quantum-to-Continuum Model of Thermoset Fracture

P 1 2 Develop a modular concurrent multiscale modelling suite
specifically adapted to the fracture of thermosets
postdoctoral

i molecular mechanics-
Clo/gct continuum mechanics

molecular mechanics ,/~

quantum mechanics-
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potential crack set identified crack path
Configurational Fracture/Surface Mechanics o Material optimization framework for quasi-static crack control

. e Adaptive regularization scheme for underlying cohesive crack problem
For continuum scale fracture problems: o Adaptive mesh refinement strategy enabling generalization to 3D

e Establish unified configurational dissipation approach

transition zone T
— o
cohesive zone

e Account for impact of surface & interface thermodynamics

e Capture crack: i) driving forces, ii) propagation, iii) nucleation — (/7”/“”\\ -
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m
Fracture in Polymer e Robust and efficient simulation tool for continuum
Composites: scale dynamic fracture

e Spatial and temporal mesh adaption strategies

Meso to Macro e Regularized fracture theories

o Influence of microscopic parameters on macroscopic fracture properties
o Multiscale modelling of fracture in silica-polymer composites
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FRASCAL P7 Collective Phenomena in Failure

a f]’f at Complex Interfaces
Fracture in Thermoplastics: GRK 2423 Hierarchical materials in contact with heterogeneous
Discrete-to-Continuum surfaces:
Re se a rc h e 3D network simulation model for adhesion properties
e Concurrent multiscale simulation tool for polymer fracture’ e Modelling of active material response
e Ab initio simulations accessible to continuum mechanics P r o g r a m m e o Optimization study for microstructure with tuneable
adhesion P

Fragmentation in Large Compressive Failure in Porous Materials
Scale DEM Simulations

o Realistic modelling of fragmentation in DEM simulations
o Highly efficient large scale simulations based on the multi-sphere model approach

P2

Atomistics of Crack-
Heterogeneity Interactions

P4 @ ~ P8 HREEA

e Experimentally based discrete-to-continuum model for
time-dependent materials with highly porous microstructure

e Mechanics of compressive failure, multiscale modelling
of heteroscale non-associative behaviour

P3 57

Fracture in Polymer =X Y s
Composites: Nano to Meso

e Characterization of epoxy-hardener addition reactions & debonding
® Role of covalent network in silica-epoxy resins
e Characterizing failure mechanisms: deformation, shear, debonding

e [dentify crack — heterogeneity interaction mechanisms and their relation
to the nature of matrix and heterogeneity

e Provide information and test cases to continuum micromechanics models
and statistical modelling approaches

P1 Chemistry at the Crack Tip

e Understanding subcritical crack growth by chemical attack and chemically activated bond breaking
e Mechanistic insights into environmentally-assisted fracture
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Chemistry at the Atomistics of Fracture in Fragmentation
Crack Tip Crack-Heterogeneity Polymer in Large Scale
Interactions Composites: DEM Simulations

Nano to Meso
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Fracture in Collective

Compressive Fracture in
Failure in Thermoplastics: Phenomena in Polymer
Porous Materials Discrete-to- Failure at Complex Composites:
Continuum Interfaces Meso to Macro
Sigrid Paul Michael  Ana-Suncana
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Applied Dynamics Applied Mechanics Mathematical Theoretical Physics
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Qualification Programme

The qualification programme and the research
programme are strongly inter-coordinated and form
the core of GRK 2423 FRASCAL. This enables the
goal-oriented scientific qualification of the doctoral
researchers with short times to their degree and
ensures close interactions between all involved
institutions of the RTG.
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Qualification RTG
Days Retreats
offered weekly two days

Mini Lectures held after 18 months

Soft Skills Training
RTG Seminars

FRASCAL
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GRK 2423
Qualification
Programme
FRASCAL FRASCAL

GRK 2423 GRK 2423

Alumni & Visitors ~ RTG
Workshops Mini Symposia

two days, FRASCAL held after ~30 months
held annually = at international conferences
GRK 2423
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