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Designing Robustness of Ductility / Strength Balance in Dual-Phase Steels:
Micro-Damage Arrestability
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Fig.1 Damage evolution in a DP steel with and without hydrogen uptake. (a) Average damage size plotted
against strain. (b) An ECC image showing damage nucleation and subsequent arrest. (c) Image
quality and (d) Kernel average misorientation maps that indicate crack growth to ferrite involving
plastic deformation®. F and M indicate ferrite and martensite, respectively. LS: localized strain.
Reproduced with permission from Acta Materialia, 70, 174-187 (2014) Copyright 2014.
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(a) Damage evolution curves: case of low-temperature embrittlement in a DP steel. The inset

indicates stress-strain curves. (b) Cleavage feature on the fracture surface obtained at ~180
C. (¢) Micro-damage initiation at martensite associated with the cleavage fracture. (d) Image
quality map, (e) RD-inverse pole figure map, and (f) secondary electron image showing
damage growth to ferrite®. The lines indicate {100} traces in ferrite.

Fig.3

3> HIEHHEE T LANDIZHD
SRR

koY, RS T VA P 2B LS00 T
S - (Wi~ L AT PUNOY TR A ik Rl K R A =Rl i B g
RECESRTE 2 FENERE N EF., 2 2 Tid. Electron
Channeling Contrast Imaging (ECCI) ##8/T L %9, ECCI
DFEHFEIIEOBN 72103 2 d 0 £ FDT, 25512
A0 F 9, ECCLIZ WL 7 3BHZ o T, i — AR % % S iR
AIREZ AR AT, FEHIZOMH AW, L, TR
RA K75 E OWEHEOEN B & RA T E T, Figs
IZ—fle LT =27 4 MlIZB 0 59857 & 25E 0k

45

(a) An ECC image showing an overview microstructure including a crack. (b, ¢) Magnified images
corresponding to the highlighted regions in (a) . The crack was introduced by fatigue in an Fe-25Cr-1N
austenitic steel 1.
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