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Study of liquid spreading and particle size distribution during the
preparation of aluminum alloy powder by rotary disc atomization
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Abstract: An experimental setup using high temperature rotating disc centrifugal atomization
was developed to study the preparation technology of the aluminum alloy powder for additive
manufacturing with high sphericity, high particle size concentration and no satellite powder. The
flow spreading pattern of the aluminum liquid was investigated, and four typical regions were
found to exist on the surface of the disc, which were named and analyzed. The microstructures of
the 1060 and AlSil0Mg powder samples were analyzed by scanning electron microscopy (SEM).
The powder particle size distribution curves for typical experiments were analyzed by fitting a
single-peak Extreme model. A shift in the splitting mode caused by a decrease in the flow rate of
the aluminum liquid was investigated, which was effective in increasing the fines rate and
reducing the median diameter. The effects of three different disk configurations, plane, tapered
and curved, on the median diameter were compared. The effect law of the rotational speed and
disc diameter on the median diameter of 1060 aluminum powder was analyzed, and a new
theoretical formula of the particle size was obtained by regression analysis.
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Table 1 Chemical composition of 1060 pure aluminum (%)

Al Fe Si Cu

\ Mn Mg Ti

99.6 0.35 0.25 0.05

0.05 0.03 0.03 0.03

F2 ASI10Mg A EHHFERST (%)
Table 2 Physical properties of 1060 pure aluminum (%)

Al Si Zn Mg Fe

Ti Cu Ni Sn Pb

else 9.70 0.60 0.50 0.50

0.10 0.07 0.05 0.05 0.05

T “else” TRt A G TR AL B Sh, HAR B AAIR S &,
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Table 3 Physical properties of 1060 pure aluminum

Temperature Density Viscosity Surface tension
/K /(gecm®  /(Paes) coefficient /(N+m™)
1150 2.310 0.926 X 107° 0.843

£ 4 AISI10Mg B4 & M IR RS
Table 4 Physical properties of AISi10Mg alloy®®"

Temperature Density Viscosity Surface tension
/K /(gecm™® /(Pa+s) coefficient/(N +m™)
1150 2719 1.3 X 107 0.826
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Fig. 1 Schematic diagram of high-temperature rotary disc atomi-
zation powder-making experimental device
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making experimental device
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Table 5 Centrifugal atomization critical flow rate at different speeds

o/(r*min™  D/mm @ /(mL-+s™  Q, /(mL-s™
6000 59 2.47 46.93
12000 59 1.63 30.97
18000 59 1.28 24.28
24000 59 1.08 20.43
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