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Abstract

There is a critical need for developments of high specific strength automotive materials for
increase of fuel efficiency, decrease of greenhouse gas emission and passenger safety.
Lightweighting of automotive materials can be achieved by two concepts, i.e. advanced high
strength steel and light alloys such as magnesium (Mg) alloys. The first part of the
presentation will focus on the deformation mechanisms and mechanical properties of high
Mn twinning-induced plasticity (TWIP) steel. The in-depth microstructural analysis and
constitutive modeling reveal that TWIP steel exhibits deformation twinning as the main
deformation mechanism in addition to dislocation glide. The effect of SFE on the
deformation mechanisms and mechanical properties will be discussed for Fe-xMn-0.6C-yAl
TWIP steel. In the second part of the presentation, the phase transformation and deformation
mechanisms of Mg alloys with long period stacking ordered (LPSO) structures will be
discussed. A systematic atomic scale analysis of the structural evolution of LPSO structures
shows that various metastable LPSO structures are involved during heat treatment of
Mgy7Y2Zn; alloy. In addition, deformation mechanisms of cold-rolled Mgo;Y>Zn, alloy will
be discussed for both the a-Mg matrix and the interdendritic LPSO phase. The interdendritic
LPSO phase is found to deform either by kink-banding or by the formation of dislocation
wall. The a-Mg matrix deforms by basal <a> slip and pyramidal <c+a> slip. The soft a-Mg
matrix strengthened by LPSO precipitates and harder interdendritic LPSO phase contribute to
the mechanical properties of Mg-LPSO alloys.
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