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Research . . . L
Microstructures and Mechanical Properties of the Martensitic Steels

Automotive structural materials require both high strength and high ductility, as automotives have to meet stringent
environmental and safety requirements. There is plenty of steel ore in the world. Steel is also an environmentally friendly material
that is easy to recycle. Steel, which can cover a wide range of strengths with chemical composition and heat treatment, is a unique
material for structures.

Martensite, known as the quenched microstructure of steel, has high strength. It has been used for knives and tools since time
immemorial. Since the 1980s, it has been part of the microstructure of automotive steel sheets. Martensite is difficult to stamp
because it is hard. As a result, martensite has been used in parts of multiphase steels such as Dual Phase (DP) and Transformation
Induced Plasticity (TRIP) steels. Since the 2010s, 1.5 - 2.0 GPa grade fully martensitic steels have been used in automotive sheet
steels to satisfy stringent environmental and safety requirements. These fully martensitic steels are low carbon steels, and the
microstructures are lath martensite. Die cooling after hot stamping is a method of producing automotive parts with martensite
from sheet steel. This method has problems with high energy consumption and low productivity. Cold stamping has therefore been
investigated.

In order to switch from the hot stamping to the cold stamping, it is necessary to understand the plasticity of the lath martensitic
steels and the lath martensite. Since the 2010s, observations combined with the electron back scattered diffraction pattern (EBSD)
method and the digital image correlation (DIC) method have made it possible to discuss deformation at the microstructure scale as
shown in Fig. 1. The lath martensite has a hierarchical structure as shown in Fig. 2, so the strain distributions are complicated. In the

previous studies, point analysis was conducted in spite of the large data available from EBSD and DIC. We try to analyze the observed

wide areas.
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Fig. 1 Analysis with the EBSD method and the DIC method Fig. 2 Schematic illustration of the lath martensite
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