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Fig. 1 Surface morphology of NiTi alloy prepared by different scanning speed and laser power
(a) v=0.1m/s, P=123 W, h =100 pm;(b) v =0.2 m/s, P =123 W, h =100 pm;(c) v=0.5m/s, P =123 W, h =70 pm;
(d v=1m/s, P=123 W,h=70 pm;(e) P =80 W, v =0.4 m/s, h =70 pm; (D) P =100 W;(g) P =120 W, v =0.4 m/s,
h=70 um:(h) P =140 W, v =0.4 m/s, h =70 pm
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Fig. 2 Relative density variation of NiTi alloys with different laser energy densities
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Fig. 3 The relationship between density and scanning speed and laser energy density of NiTi alloy

(a) influence of the scanning speed on the relative density of NiTi alloy under different laser power; (b) influence of the

energy density on the relative density of NiTi alloy
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Fig. 4 Relationship between grain size of NiTi alloys

and laser power and scanning speed
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Fig. 5 Grain morphology of NiTi alloys fabricated by SLM

(a) diagram of S-shaped grain formation; (b) optical micrograph of S-shaped grains
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Fig. 6 Phase constitution of NiTi alloys varies with scanning velocity
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Table 2 Properties summary of NiTi alloys prepared by SLM
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Fig. 7 Applications of NiTi alloys

(a) porous bone substitutes; (b) acetabular cup;(c) cochlear implants; (d) stent;(e) bone scaffold
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Abstract: Nickel-titanium shape memory alloys are widely used in various fields, especially in the
biomedical field, because of its good mechanical properties, biocompatibility, and corrosion resistance. At
the same time, applications such as cardiovascular stents and bone implants have great demands on the
structure and precision of the molded parts. Therefore, this paper reviews the preparation of NiTi alloy by
metal 3D printing technology such as selective laser melting (SLM), and the influence of process
parameters on the quality, microstructure, phase transition temperature, and mechanical properties of the
drip molding. Some examples of the application of NiTi alloy prepared by 3D printing in the biomedical
field are listed. Finally, the existing problems in SLM preparation of NiTi alloy were summarized, and the
development trend of SILM preparation has prospected.

Key words: nickel-titanium alloy; shape memory alloy; 3D printing technology; selective laser melting





