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Mechanism and control principle of dislocation generation in late-stage of
martensitic transformation
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In order to improve the lifetime of shape memory alloys, the locations of
dislocations and their internal stress fields were investigated experimentally and numerically based
on micromechanics. Initially, dislocations were predicted to form at the interface between
martensitic crystals that form the internal structure, however, they were mainly observed around or
inside the martensitic crystals. The observed dislocations corresponded to dislocations that
effectively relax internal stresses based on the internal stress field analysis. It was also shown
that the elastic anisotropy in the elastic constants of the parent and martensitic phases could be
made closer to each other to reduce the stress generated by the dislocations.
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C11 C12 Cca4
TiNi* 183] 146 46
TiNiPd 173 137| 33
TiNiCu 161 126 31
TiNiNb 200 147 34

*N. Hatcher et al. PR.B 80 (2009) 144203

6 TiNi

Z1LE %/mol

Cl1 C12 C44

m TiNiPd m TiNiCu m TiNiNb



1 0 0 0

Teramoto Takeshi Noguchi Daisuke Qayyum Mohamad Tanaka Katsushi

22

Elastic interaction energy analysis during twin plane formation in the martensitic
transformation process of a "-martensite in Ti-Nb-Al

2022

Materialia

101420 101420

DOl
10.1016/j .mtla.2022.101420

3 1 0
Ti-Nb-Al a”
2023
2023
2023
2023
TiNi
2024

2024







