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The Fabrication of High Strength 7XXX Aluminum Alloy Powders by
Centrifugal Disc Atomization

‘Tae-Hang Lee,*

Seong-Moo Im,* and Sung-Suk' Cho*

Abstract

7XXX aluminum alloy powders produced by the self-manufactured rotating disc atomizer were inv-

estigated to determine the influence of the atomization parameters on the particle size distributions in air

atmosphere. The particle size distributions are almost always bimodal with the dominant mode on the lar-

ge particle size. Average powder size of 7XXX aluminum alloy is 74 / ¢m~125 / xm when melt is poured

with the rate of 9g /sec at 730 on a rotating disc of 30mm diameter at 6300rad /sec. The mass of finer

particle increased when disc diameter, angular velocity, pouring temperature increased and pouring rate

decreased. The powder shapes of bimodal change from acicular to tear-drop and from tear-drop to liga-

ment with increasing powder size. Powder shape was determined by the atomization mechanism and oxi-

dation in liquid state. Microstructure of powders appeared to be cell and cellular dendrite. The SDAS
of Al-7.9wt%Zn-2.4wt%Mg-1.5wt%Cu-0.9wt%Ni Powders is 0.82m~1.0xm for the powders of size-+44
m~-53gm and 1.64n~1.8.m for the powders of size+105m~-125.m, repectively
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Fig. 1. Schematic diagram of the rotating disc atomzer.
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Table 1. Chemical composition of powders (wt%)

Al Zn Mg Cu Cr Fe Zr

alloy A Bal. 7.3 23 1.5 018 0.35 0.13
alloy B Bal. 7.9 24 15 0.18 0.35 0.11 0.09 0.92

Co Ni

Table 2. Operating paramerers during rotating disc
atomization

angular disc pouring pouring
velocity diam- rate tempera-
(rad / eter (g /sec- | ture
sec) (mm) ) (T)
2100 30 | 7 680
3600 45 g 730
6300 17 830
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Fig. 2. Powder size distributons of A—and B —aluminum
alloys.(w :6300rad /sec, D:03m, Q:sec, Tp:
730C)
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Fig. 3. Influence of the disc angular velocity on the par-
ticle size distributions. (D: 0.03m, Q: 9g /sec, Tp

. 680°C)
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Fig. 4. Agreement between experimental values of dvs and
values calculated from the regression relation(2).
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Photo. 1. A—aluminum alloy powder produced by rotating disc atomization.
(w:6300rad /sec, D:0.03m, Q: 9g/sec, Tp:730C)
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Photo. 2. Scanning electron micrographs of A—aluminum alloy powder surface,
(a) +44pm (b) +74m (c) +125u4m
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Photo. 4. Optical microstructures of aluminum alloy powders produced
by rotating disc atomization,
(a) (c) (e) A—aluminum alloy powders
(b) (d) (f) B—aluminum alloy powders
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Photo. 5. Transmission electron microgaphs of aluminum
alloy powders, {powder size: +44,m)
(a) (b) : A—aluminum alloy powder

(c) (d) : B—aluminum alloy powder
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Photo. 6. Scanning electron micrographs of the surface mor
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Brausigow JP.Lyles % 7001 3= B (powder size: (a) (c) : +44m, (b) (d) : +105¢ m
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