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Effect of EIGA power parameter on the characteristics of TC4 alloy
powder for 3D printing
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(Key Laboratory for Anisotropy and Texture of Materials of Ministry of Education(Northeastern University) , Shenyang 110819, China)

Abstract; Different from the traditional atomization technology, electrode induction melt inert gas atomization
(EIGA) technology uses pre-alloy bar electrodes with crucibleless induction heating, dripping directly atomization
area and then atomized by inert gas. Because the liquid metal during the melting process does not contact with the
crucible, the inclusions in the titanium alloy powder can be effectively reduced, and the quality of the alloy powder
can be improved. By means of the EIGA equipment designed and developed by ourselves, the effects of power
parameter on the properties of TC4 alloy powder, such as size distribution, microstructure and morphology, hollow
power were characterized by laser particle size analyzer, scanning electron microscopy (SEM) and X-ray diffraction
(XRD). The results show that the TC4 alloy powder prepared by EIGA has better sphericity, less hollow ball
defects and less than 3% hollow spheres. At lower melting power, there are more coarse particles and a certain
percentage of the dumbbell-shaped and rod powder particles. When the melting power increases to 62 kW, it can be
seen that the proportion of fine powder improves obviously and the particles with irregular shapes almost disappear.
With the increase of melting power, the oxygen content of the powder shows an increasing trend, but still remains at
a low range of 0.08% ~0.10%. When the power is 56 kW, the powder has the best apparent density of 2.686 g/cm’
with the apparent density ratio of 60.63% , which meets the requirements for laser 3D printing.
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Fig.1 TC4 powders prepared by the EIGA method
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Table 1 Chemical composition of TC4 alloy (mass fraction/% )

Al v Fe C N (0] Ti
5.62 4.35 0.15 0.08 0.05 0.16 Bal.
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N
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Fig.2 Machining dimension of TC4 alloy
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Table 2 Particle size of TC4 alloy powder in different power

parameters
U1/ kW SYHRIAZ/ wm 4%/ wm
53 141.8 118.2
56 126.3 117.9
59 120.5 110.1
62 103.5 92.7
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Fig.3 Particle size distribution under different power parameters:(a) 53 kW; (b) 56 kW; (c¢) 59 kW; (d) 62 kW
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Fig.4 Morphologies of TC4 powder under different power parameters: (a) 53 kW; (b) 56 kW; (c¢) 59 kW; (d) 62 kW
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Fig.5 Morphologies of metallic hollow spheres under different power parameters;(a) 53 kW; (b) 56 kW; (c¢) 59 kW; (d) 62 kW
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