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Elucidation of Strengthening Mechanism in Martensite of Steels by
Micromechanical Testing and Its Application to Toughening Design

TAKASHIMA, Kazuki

35,400,000

In this study, we aimed to clarify the strengthening mechanism of martensite
in steels using micromechanical testing and crystal plasticity finite element simulation. The

single block in lath martensite structure is found to be the smallest element that controls the
mechanical properties of lath martensite, and the in-plane and out-of-plane slip behavior in the
blocks causes anisotropy in deformation behavior. Furthermore, as a result of conducting crystal
plasticity finite element simulation incorporating the above mechanical anisotropy, the deformation
behavior of multi blocked specimen and packet structural specimen can be completely reproduced, and
the strengthening mechanism of the steel by martensite can be clarified. This result can contribute
to the toughening design of high strength steels.
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