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Abstract The densification behavior of Al-20Si-5.5Fe-1.2Mg-0.5Mn powders was investigated through micro-
structure analysis of sintered specimens. The specimens sintered in vacuum or in high purity (99.999%) nitrogen

showed porous near-surface microstructures. The densification of near-surface part was enhanced by means of ultra-
high purity (99.9999%) nitrogen atmosphere. The relationship between slow densification and oxide surfaces of Al
alloy powders was discussed. And the effects of Mg addition, nitrogen gas, and humidity on densification were dis-

cussed. In addition, the rapid growth of primary Si crystals above the critical temperature was reported.
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Fig. 1. DSC curves of Al-Si alloy powders.
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Fig. 2. Dilatometer curves of Al-Si powder compacts show-
ing (a) dilations as functions of time and (b) dilations as
functions of temperature.
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Fig. 3. Microstructures of Al-Si powder specimens sintered for 1h at 560°C in vacuum ((a), (b)) and at S80°C in high purity
(99.999 %) nitrogen ((c), (d)). In both specimens, central regions ((b), (d)) show less pores than near-surface regions ((a), (c)).
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Fig. 4. Morphologies of tensile-test specimens sintered at (a)
570 and (b) 620°C in vacuum showing liquid exudation.

Fig. 5. Optical micrographs of Al-Si powder compacts sin-
tered at 580°C in high purity nitrogen for (a) 1h and (b) 2h.
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Fig. 5. Optical micrographs of Al-Si powder compacts sin-
tered at S80°C in high purity nitrogen for (a) 1h and (b) 2h.
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Fig. 6. Microstructures of hypereutectic Al-Si powder specimens sintered at 570 ((a), (b)), 580 ({¢), (d)), 590 ((e), (D)), and
600°C ((g), (h)), respectively, in ultra-high purity (99.9999%) nitrogen atmosphere.
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Fig. 7. Microstructures of hypereutectic Al-Si powder specimens sintered at (a) 570, (b) 580, (c) 590, and (d) 600°C, respec-
tively, in ultra-high purity (99.9999%) nitrogen atmosphere.
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Fig. 8. Phase diagram of Al-Si system.
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Fig. 9. Microstructures of specimens sintered at 620°C in
vacuum showing (a} a number of eutectic Si crystals and
(b) small eutectic pool surrounded by large primary crys-
tals.
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