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Abstract
The martensitic Ni-Ti shape memory alloys(SMA) can achieve a two-way shape memory effect (TWSME) through thermomechanical

training/cycling. In this study, the surface of Ni-Ti SMA sheets was treated by depositing a certain number of titanium (Ti) powder layers

using a selective laser meling (SLM) process to enhance TWSME. The results showed that a unique TWSME of approximately 12% with

good stability was achieved after 100 training cycles when the optimum number of five Ti layers was deposited. A larger HAZ and lower

cooling rate pushed more Ti particles into the grains rather than the grain boundaries, providing more time for Ti to react with NiTi to form

Ti-rich intergranular Ti2Ni(Ox) precipitates. This resulted in further hindering of dislocation movement within the grains and the generation

of internal stress fields required for attaining a larger TWSME. With an increase in the number of Ti-deposited layers, there was no

noticeable reduction in the one-way shape memory effect (OWSME) through the initial cycling. This was due to the high residual tensile

stress caused by the lower thermal expansion of the Ti layer compared to the Ni-Ti sheet.

Keywords : Nitinol Training Two-way shape memory effect Ti powder Selective Laser melting
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