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Pretreatment technology of high-silicon aluminum alloy powder in
high temperature atmosphere oxidation

YANG Fu-liang, YI Dan-qing, LIU Hong, ZHANG Wei

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to fabricate high-silicon aluminum alloy material, eutectic Al-12Si and hypereutectic Al-30Si alloy
powders were pretreated in high temperature atmosphere oxidation, then they were canned and extruded into Al alloy
materials. Oxygen analyzer, optical microscopy, scanning electron microscopy (SEM) and transmission electron
microscopy (TEM), were used to study and compare the oxygen content and microstructure of pretreatment powders and
the microstructure of materials. The results indicate that the oxygen content of the aluminum silicon alloy powders
increases and the oxidation rate decreases with prolonging oxidation time. The oxygen content on powder surface is
higher than that in inner particle. The oxygen content of Al-30Si powders is higher and the oxidation rate is quicker than
that of Al-12Si powders in the same oxidation time. The crystal particles of alloy powders grow up in different degrees
after pretreatment in high temperature atmosphere oxidation, the growth of size of Al-12Si eutectic alloy particles is not
obvious, but that of Al-30Si hypereutectic alloy is very obvious.
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Table 1 Chemical composition and particle size of powder

Sample w/%
No. Si 0 Al
1 11.7 0.21 Bal.
2 24.46 0.25 Bal.

Sample Medial particle ~ Area average Bulk average

No. size/pum particle size/um particle size/um
1 21.15 11.69 26.34
2 17.01 10.46 27.20
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Table 2 Oxygen content of powders at different oxidation

time (mass fraction, %)

Sample No. Oh 8h 16 h 24h 32h
1 0.21 0.62 0.68 0.71 0.74
2 0.25 0.77 0.78 0.87 0.88
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Fig.1 Oxygen content of two alloy powders changes as

oxidation time
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Fig.2 Linear scanning images of Al-30Si powders oxidated

for 24 h
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Fig.3 Elemental scanning images of powder oxidized for 24 h: (a) SEM image of Al-30Si alloy powder; (b) Surface scanning of Al

element; (c) Surface scanning of Si element; (d) Surface scanning of O element
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Fig.4 Microstructures of materials extruded by initial powder and oxidized powder: (a) Al-12Si initial powders; (b) Al-30Si initial
powders; (c) Al-12Si powders oxidized for 24 h; (d) Al-30Si oxidized powders extruded for 24 h
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Fig.5 EDS image of material extruded by powder oxidized
for 24 h
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