Influence of laser treatment on the characteristics of martensitic transformation in Fe-Ni-Ti-Al alloy
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The influence of pulsed laser treatment (LT) on the structural-phase state and completeness of martensitic γ-α (f.c.c.-b.c.c.) transformation in the metastable Fe-Ni-Ti-Al alloy has been studied. It is established that LT in the melting mode activated martensitic transformation (MT) in the near-surface alloy layer. The influence of the size effect and nanosized austenitic grains and the structural state of austenite on the ability of LT to activate MT in the near-surface layer of melted alloy is analyzed.

Laser melting austenitized the near-surface layer of the quenched biphasic alloy and consequently weakened the layer relative to the volume. After subsequent cooling in liquid nitrogen, the near-surface layer due to the formation of additional martensite received a more significant strengthening compared to the volume.
