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Development of fundamental technology for controlling deformability of nickel
aluminide using data science
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To establish guidelines for controlling the workability of nickel aluminide,

a method was developed to quantitatively elucidate the impact of specific dislocation reactions
that govern deformation. First, the interaction of dislocation reactions governing deformation was
analyzed by integrating the results of single crystal rolling experiments with crystal plasticity
calculations and data science methods. As a result, it was confirmed that the dislocation reaction
called Glissile Junction (GJ) in face-centered cubic metals is a factor that hinders the workability
of nickel aluminide. Furthermore, it was revealed that if the interaction parameter of GJ is 10 or
higher, the multiple single crystal rolling experiment results can be reproduced. Next, technology
for predicting the stacking fault energy governing dislocation reactions with first-principles
accuracy using machine learning potentials was successfully developed.
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