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► High strength

 Long durability

 Light weight

 Wear resistance

 Prediction of material behavior using a two-scale thermo-

mechanically coupled FE-FFT-based simulation approach

Polycrystalline materials used in engineering applications

Automotive industry Medical applications
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Motivation

Two-scale FE-FFT-based simulation
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Numerical methods

 Finite element (FE) 

method on macroscale

 Fast Fourier transform 

(FFT)-based simulation 

technique on microscale

Microscopic FFT-based solution approach

 Mechanical boundary value problem

Governing equations in Fourier space

 Thermal boundary value problem
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Structural examples
Multi-physically coupled two-scale simulations

 Modeling the thermo-mechanically coupled material 

behavior of copper

Two-scale simulations of shape memory alloys

 Modeling stress-induced phase transformations between 

austenite and martensite
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