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ABSTRACT High pressure gas atomization experiments were done with Al-Pb immiscible alloy.
A Pb-rich shell on the alloy powder surface as observed by metallography. A model describing the
microstructure evolution in Al-Pb atomized droplet was developed. The solidification process was cal-
culated. The results indicate that the formation of the shell-type structure is due to the heterogeneous
nucleation of the Pb-rich phase on the atomized drop surface.
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Fig.1 SEM microstructures of AI-7%Pb (a) and Al-33%Pb
(b) alloy powders (white particles are Pb-rich phase)
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Fig.2 Schematic of the contact angle (8) of three phase
(or,g and oL, are respectively the surface energy
of the Al-rich and the Pb-rich liquid phase, and
OL, —L,is the interfacial energy between the two lig-

uid phases)
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Fig.3 Superaturations on the atomize droplet surface
(curve 1), at the positions of 0.38 pum (curve 2),
0.75 pm (curve 3) away from the surface and at the
atomize droplet center (curve 4), curves 1,, 3/, and
4" are the nucleation rates of a minor phase droplet
at the corresponding positions. The nucleation rate

at the position 2 is 0
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Fig.4 The number density of the Pb particles in the pow-
der (solid curve) and the superaturation profile at

different times (other curves)

102
p=25pum

N
g 10'r
[=3
ke
3
a 10°F
o
ks
s
g 107
I
g
310%F --- p=w3
< — 9=2x/3

107 L . L

18 20 22 24 26

r, um

5 EAMHERERANETE Pb AR FHERSBGR
Hi4R
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Pb-rich phase in an atomize droplet after solidifi-
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