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Fig. 1 Calculation grids and the area of atomization
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Table 1 Physical parameters of argon
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Table 2 Grid division method

Fe A S RIS s RSO B /s

1 3487 4 10
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Fig. 2 Comparison of axial velocities of models with different grid

numbers
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Fig. 3 Schematic diagram of gas atomization experimental equipment
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Fig. 4 Effect of gas pressure on flow field distribution
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Fig. 5 Vector diagram of the reflux area at 5 MPa
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Fig. 6 Comparison of axial velocity under different atomization pressures
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Fig. 7 Effect of gas pressure on temperature field distribution



THibig
818 Z;:%;Z;W'?x iRIEEHSS Vol.71 No.7 2022

—. i
- T bt

[— s
- o e

T Yo

- it

e 1 -

- " b

[F'{ e T
" — e
[ woae
e Nite
el g
- -

(a) 1.0ms; (b)53ms; (c)75ms; (d)88ms; (e) 10.8ms; (f) 12.1ms; (g) 13.3ms; (h) 152ms; (i) 19.6ms
BB MRBHEEARR SRR
Fig. 8 Cloud diagram of high temperature melt at different flow times during initial atomization
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Fig. 10 Powder particle size distribution under different atomization pressure conditions
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Fig. 11 Powder particle size distribution at different atomization pressures
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Fig. 12 Cumulative distribution of powder particle size with different gas

atomization pressures
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Effect of Gas Pressure on Powder Particle Size

GUAN Shu-wen, LIU Shi-chang, SHI Jian, YUE Ye, GAO Peng, WEI Yan-peng, CHENG Jing—chang,

YU Bo
(Shenyang Research Institute of Foundry Co., Ltd., State Key Laboratory of Light Alloy Casting Technology for High—-End
Equipment, Shenyang 110022, Liaoning, China)

Abstract:

A numerical simulation study on the gas atomization was carried out by using of the computational fluid
dynamics (CFD) software, and analyzed the effect of the atomized gas pressure on the atomization velocity
field and the metal powder particle size distribution during the powder manufacturing process with gas
atomization. The results show that, when the atomized gas pressures are 3.5 MPa, 4.0 MPa and 5.0 MPa, the
mid-value diameters of the atomized powder particles are 79.3 um, 64.5 um, 41.6 pm, respectively, and the
errors are 9.5%, 8.0% and 22.8%, respectively, compared with the 87.63 um, 70.13 um and 53.93 pm mid-
value diameters of the powder particles obtained through tests. Comprehensively analyzing, the powder
particle size can be reduced and the fine powder yield can be improved by using of the increase of the
atomized gas pressure.
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metal powders; gas atomization; powder performance; gas pressure
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