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Abstract: In this study, Ni + Ti mixed powder and NiTi pre-alloyed powder were used to print by se-
lective laser melting process. The effects of raw material powder on the density, phase composition, mi-
crostructure and microhardness of formed parts under the identical processing parameters are studied, so
as to feedback the effects of raw powder on the properties of formed parts. The results showed that un-
der the identical processing parameters, the density of the formed parts fabricated by NiTi pre-alloyed
powder was higher, while the microhardness of Ni + Ti mixed powder formed parts was higher. For the
same powder, with increase of energy density, density of the formed parts first increased and then de-
creased, while microhardness first decreased and then increased. NiTi pre-alloyed powder formed parts
had dense microstructure and uniform phase distribution, but there presented several pores. The micro-
structure of Ni + Ti mixed powder formed parts has through cracks perpendicular to the construction
direction and uneven matrix phase, but there are almost no pores in the structure.
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Fig.1 (a) Morphology of NiTi pre-alloyed powder; (b)
Morphology of Ni + Ti mixed powder
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Table 1 Impurity content and particle size of the raw material powders

wl%
TR AR C - o D,o/pm Dgy/pm Dyy/pum
NiTi ~0.001 5 ~0.000 3 ~0.006 21.90 33.60 49.80
Ni ~0.003 4 ~0.000 6 ~0.0250 10.6 23.5 433
Ti ~0.004 6 ~0.001 4 ~0.056 0 26.3 44.0 86.2
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Table 2 Experimental parameters of selective laser melt-

ing
2 P/W v/(mm-s ) h/pm t/pum E/(J-mm”)
1 50 350 120 30 39.68
2 50 300 120 30 46.29
3 50 250 120 30 55.55
4 50 166 120 30 83.66
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Fig.2 Relative density varies with the energy density
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Fig.3 XRD patterns of SLM formed parts
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Fig. 4 Microstructure of NiTi alloy powder formed parts under different energy densities
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Fig. 6 Microstructure of Ni + Ti mixed powder formed parts under different energy densities
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Fig. 7 (a) BSE image of crack area of Ni + Ti mixed powder formed parts, (b) (¢) EDS line scan from point "A" to point
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Fig. 8 The magnification of the rectangular area in Fig. 7(a)
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Fig. 9 Variation of microhardness with energy density
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