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NiTi has the characteristics of superelasticity, shape memory effect, fatigue resistance and low elastic modulus. With the
rapid development of technology in various fields, the demand for NiTi devices with complex shapes is increasing in all
walks of life. Due to the special mechanical properties of NiTi memory alloys, it is difficult to directly obtain completely
dense and complex NiTi by traditional processing methods such as powder metallurgy, which leads to limited application
potential. The selective laser melting does not require the use of molds, and has the advantages of high material utilization,
high dimensional accuracy and fast forming speed. Combined with heat treatment, it can be used for the forming of more
complex structures of NiTi devices, and has broad application prospects.At present, the laser selective melting manufacturing
of NiTi is still in the research stage, and the manufactured NiTi still has a certain gap compared with the traditional process,
and there are problems such as poor mechanical properties, easy cracking and micro-cracks.Research at home and abroad
seldom focuses on the manufacture of NiTi with smaller sizes.In this study, by optimizing the process parameters of selective
laser melting of NiTi wire-laser power, laser scanning speed, laser scanning distance and heat treatment process, the NiTi
wire with a diameter of millimeters was successfully produced, and the improvement of mechanical properties of NiTi wire
was significantly improved. At the same time, this study carried out subsequent analysis on the influence of process
parameters and phase transformation of NiTi, and determined the changes of phase and phase transformation temperature
generated by selective laser melting under different parameters. On the basis of mastering the selective laser melting
technology of NiTi wire, the superiority and application prospect of this technology were preliminarily verified through the

practical application of oral nickel-titanium orthodontic wire.
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