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Numerical Simulation and Experimental Research on

Gas-Carrier Coaxial Powder Nozzle
Abstract

Lu Qiaopan Zhang Anfeng Li Dichen Zhu Gangxian Tong Zhiqiang Fu Wei

parameters.

(State Key Laboratory for Manwfacturing Systems Engineering, Xi'an Jiaotong University, Xi'an, Shaanxi 710049, China)
gap and the cone angle of the coaxial nozzle on the powder convergence is studied. The results show that the powder

In order to solve the problems of poor utilization of powder and nozzle blocked by rebounded powder by

1

improving the powder gathering characteristic and increasing the powder focal length, the influence of the cone ring

— .

gathering characteristic is better when the cone ring gap is smaller and the nozzle focal length is longer when the cone
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angle is bigger with other process parameters invariable. The conclusion is valuable for the coaxial nozzle designing
and performance improving. The simulation results are verified by experiments. The effects of process parameters on
parameters

the height and width of the single-trace are studied. The thin wall parts are manufactured by optimizing the process
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Table 1 Values of the cone ring gap and the cone angle

Cone ring gap § /mm 0.5 1.0 1.5
Cone angle o« /(°) 60 65 70 75
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Fig. 2 (a)3D model of the nozzle, (b)boundary condition
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Fig. 4 Concentration of powder with

different cone ring gaps
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Fig. 5 Concentration of powder with different cone angles
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1 length of the powder convergence with

different cone angles and cone ring gaps
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Fig. 7 Picture of the coaxial powder nozzle
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Fig. 9 Pictures of the powder convergence. (a) before improved, (b) After improved
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Table 2 Process parameters

Powder mass flow rate Carrier gas flow rate

Shielding gas flow rate Scanning velocity

M, /(g/min) g /(L/min) Q /(L/min) V /(mm/s)
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Fig. 10 Schematic of the height and width of the single
trace measured by optical microscope
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standoff distances
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Fig. 15 (a)Thin wall part, (b) thin wall blade part
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