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Abstract: The metal powder prepared by gas atomization has small particle size, uniform composition, high
sphericity and good fluidity, and the method has become the main preparation method of 3D printing spherical metal
powder. However, gas atomization is a complex process of multi-phase flow interaction, and the change of subtle
factors may lead to the change of powder characteristics, which has a decisive impact on the performance of 3D
printed parts. The effects of metal superheat, gas-liquid flow rate, atomizing medium type, atomizing gas pressure
and temperature. atomizer nozzle configuration and delivery tube geometry in the process of gas atomization on

powder characteristics are reviewed. The development direction of 3D printing metal powder materials and

preparation technology is also prospected.
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Table 1 Physical properties of atomizing gases and flow properties at nozzle exit estimated by

one dimensional adiabatic expansion model’*
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Table 2 Apparent density and flowability index of GH4169

alloy powder under different atomization gas pressures

FATIRIES /MPa WNRHE/ (grem ™) WSS bR
(3,5) 3.51~3.95 17~22
[5.6) 3.99~4.30 14~16
[6.8) 3.76~3.98 18~21
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Fig.1 Structure schematic of different atomizing nozzles:

A

(a) free-fall nozzle and (b) restricted nozzle
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Fig. 2 Schematic of atomizing nozzle structure with Laval tube
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