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DP steels, design targets | MO
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Energy absorption depends on material & design

Collaboration with DFG SFB 761: F. Roters, M. Bambach, G. Hirt, RWTH Aachen / MPI Dusseldorf 3
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Deformation

Sectioning Strain map

Experiments

DAMASK

Diisseldorf Advanced Matertal Sipgffation
Simulations

Digital model Indents Spectral solver Strain map &
stress map

https://damask.mpie.de/

Diehl et al. Meccanica 51; JOM 69; Tasan et al. IJP 63 (2014); Tasan et al. Acta Mater. 81 (2014) 386



Constitutive parameters: FEM & indents 32

Local property probing for model parameter fitting:
Partitioning & Gibbs segregation in multiphase alloys dentation
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Full-field microstructure simulation based
on experimental EBSD

Roters et al. Procedia IUTAM 3 (2012) 3; Diehl et al. Meccanica 51 (2016) 429; Diehl et al. JOM 69 7
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Full-field microstructure simulation based

on experimental EBSD P, @ F;; =1.01

MPa
1040

390

-260

Roters et al. Procedia IUTAM 3 (2012) 3; Diehl et al. Meccanica 51 (2016) 429; Diehl et al. JOM 69
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Full-field microstructure simulation based
on experimental EBSD
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Roters et al. Procedia IUTAM 3 (2012) 3; Diehl et al. Meccanica 51 (2016) 429; Diehl et al. JOM 69 9



Experimental vs simulation 0

SE->

IQ+ DIC strain=>

IQ + CP strain=>

Roters et al. Procedia IUTAM 3 (2012) 3; Diehl et al. Meccanica 51 (2016) 429; Diehl et al. JOM 69
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e |ssue # 1.
The world i1s 3D

Diehl et al. Meccanica 51; JOM 69; Tasan et al. IJP 63
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Serial sectioning to reveal hidden martensite

3D EBSD: KAM
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Edo 2z

3D EBSD: Image
Quality

Tasan et al. IJP 63; Konrad et al. Acta Mater 2006; 54: 1369; Zaefferer et al. Metall. Mater. Trans. A 39 (2008) 374
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FFT polycrystal plasticity solver: fast in RVE
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Spectral solver, dual phase steel, 23% uni-axial deformation

Microstructure
input

Suquet, Moulineque, Lebensohn, Eisenlohr, Roters, Shanthraj, Diehl,...

Roters et al. Procedia IUTAM 3 (2012) 3; Diehl et al. Meccanica 51 (2016) 429
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Spectral solver, dual phase steel, 23% uni-axial deformation

0.6-
0.4
0.2

D g
aZ T

Strain distribution
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Roters et al. Procedia IUTAM 3 (2012) 3; Diehl et al. Meccanica 51 (2016) 429
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Spectral solver, dual phase steel, 23% uni-axial deformation
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Serial sectioning; full field 3D simulation b 8nads
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DAMASK & Dream3D: 3D coupling | 32
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* Issue # 2
Real DP steels contain micro-damage




Damage in DP steels
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Damage modeling in DAMASK 5o

Mlses stress (MPa)
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Shanthraj et al. IMPS 99 (2017); Comp. Appl. Mech. Engin. (2016) 22




DAMASK:
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Results and discussion
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From Crystal Plasticity to Deep Drawing
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