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FE-Simulation
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Crystal Plasticity:

Continuum Mechanics:
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bcc crystal 48 slip systems

orientation {001}<100>

12 x {110}<111>

12 x {112}<111>

24 x {123}<111>

-6 -4 -2 0 2 4 6

krit11 /s

k
ri

t
3
3

/
s

-6

-4

-2

0

2

4

6
Slip system becomes active:
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2 simple examples:

Von Mises Yield Surfcace:

Hill 48:

plane stress => L, M = 0 => 4 (experimental) data points

6 parameters => 6 (experimental) data points
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Experimental Approach:
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Computational Approach:
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Tension 0° (RD)

Tension 90° (Querrichtung) Tension biaxial

Tension 45°

RVE from 

annealed DP
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microstructure 
input

Fourier grid

Strain distribution
Stress distribution

Crystal plasticity simulation of Dual Phase, 23% uni-axial deformation
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128x128x128

Discretization
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+

rotate orientations

or

rotate loading


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H. Zhang , M. Diehl, F. Roters, D. Raabe:

International Journal of Plasticity 80 (2016) 111-138
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simulation with 3D Yld2004-18p simulation with plane stress Yld2004-18p

Cup drawing simulation
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M. Kraska, M. Doig, D. Tikhomirov, D. Raabe, F. Roters: Computational Material Science 46 (2009) 383-392
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Thanks 

for your 

attention!

Questions?


