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ABSTRACT High pressure gas atomization experiments have been carried out with Al-Pb im-
miscible alloy. Powders containing fine Pb dispersions have been obtained. A model describing the
microstructure evolution in a rapidly solidified atomized droplet was developed. The model takes into
account of the common effects of the nucleation, the diffusional growth of the minority phase droplets,
the collisions and coagulations between the minority phase droplets and spatial phase separation. The
formation of the microstructure of the atomized droplets was calculated. It was demonstrated that the
calculated results have a good coincidence with the experimental ones. The solidification process of
the atomized Al-Pb alloy drop was discussed in details.
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Fig.1 SEM micrograph showing the typical solidification

microstructure of the atomized Al-7%Pb powder
(the white particles are Pb phase)
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Table 1 Measured and calculated 2—dimension average radii

of Pb particles in powders of different sizes

(pm)
Powder Radius of Pb particle
diameter Measured Calculated
30—43 0.055 0.050—0.063
43—61 0.067 0.063—0.083
74—105 0.105 0.098—0.130
142—175 0.190 0.169—0.206
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Fig.2 Schematic of the calculation of the driving force for

the liquid-liquid phase transformation
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Fig.3 Curves of the moving velocities of the atomized
droplet and the atomization gas, the velocity differ-
ence between the droplet and the gas and the con-
vection heat transfer coefficient with time (diameter
of the droplet Dp=110 pm)
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Fig.4 Curves of the cooling rate (solid line) and the tem-
perature (dashed line) at the center of an atomized

droplet of 110 pm in diameter with time
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Fig.5 The undercooling (solid line) and the nucleation rate
(dotted line) of the Pb-rich droplets in an atomized
droplet of 110 pm in diameter
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Fig.6 The number density (solid line) and the average ra-
dius (dashed line) of the Pb-rich droplets in an at-
omized droplet of 110 um in diameter
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Fig.7 The normalized distribution of the Pb—rich droplets
radii at the early stage (curve 1) and late stage (curve
2) of the nucleation of Pb-rich droplets, and after the
nucleation (curves 3, 4 and 5) in an atomized droplet
of 110 pm in diameter. n is the number density of
Pb-rich droplets ({(R) is the average radius of the
Pb-rich droplets)
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Fig.8 Curves of the temperature of the melt (dashed lines),
the up—consolute temperature (dotted lines) and the
nucleation rate (solid lines) of the Pb-rich droplets
with time for the atomized droplets of different di-

ameters
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Fig.9 The number density and the average radius of Pb—
rich droplets as a function of the powder diameter
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