
DAMASK: Düsseldorf Advanced MAterial Simulation Kit: 

Multi-Physics Crystal Plasticity Simulation of DP Steels

F. Roters, M. Diehl, P. Shanthraj, D. Raabe

Max-Planck-Institut für Eisenforschung

Big thanks to

P. Eisenlohr, R. Lebensohn, B. Svendsen, 

C. Zambaldi, C. Tasan, S. Zaefferer

D. Raabe ï18th International Conference on the Strength of Materials (ICSMA18) ïJuly 2018 ïOhio State University, Columbus, USA



DP steels, design targets

2Calcagnotto et al. Acta Mater 2011 & Mater. Sc. Engin. A 527 (2010) 2738; Tasan et al. An. Reviews Mater. Res. 45 (2015) 391

Increase in strength (e.g. more 
martensite) reduces ductility

High UTS
Low yield strength
High stiffness
Sufficient ductility
Good formability 
No Lüdersstrain
Tunable properties
Low cost

DP steels for auto applications



Strain rate 800/s: TWIP vs. DP800
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Collaboration with DFG SFB 761: F. Roters, M. Bambach, G. Hirt, RWTH Aachen / MPI Düsseldorf

Energy absorption depends on material & design



Strain rate 800/s: TWIP vs. DP800

4

TWIP (X30Mn29) DP 800

1
6
5
 m

m

1
4
0
 m

m

DP800

0 10 20 30 40 50 60 70 80
0

200

400

600

800

1000

1200

1400

1600

S
tr

e
s

s
, 
in

 M
P

a

strain, in %

TWIP
0

f

V f fW d

e

s e s e= ºñ

Loading

points from

buckling

High UTS
Low yield strength
High stiffness
Sufficient ductility
Good formability 
No Lüdersstrain
Tunable properties
Low cost

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

Energy absorption depends on material & design



ICME applied to DP steels

5Diehl et al. Meccanica 51; JOM 69; Tasan et al. IJP 63 (2014); Tasan et al. Acta Mater. 81 (2014) 386
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