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ABSTRACT Alloying behavior of nanocrystalline Al-Ti-(Si) composite powders via mechanical
alloying (MA) has been investigated, and the effect of Si on the microstructural changes during
MA was discussed. The microstructures of both MA powders and extruded compacts were examin-
ed. In Al-Ti system, the solid solutionized nanocrystalline powders could be obtained by MA. On
the contrary, fine Si particles were embedded as an elemental state in the matrix of Al-Ti-Si
system because of the brittleness and the negligible solid solubility of Si in Al After hot extrusion,
Al Ti phase was finely precipitated in Al-10%Ti alloy, and Si particles were dissolved to form

(Al, Si),Ti phase in Al-10%Ti-2%Si alloy.
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Table 1. Chemical compositions of mechanically alloy-
ed powders (wt%)

Alloy Al Ti Si C 0
Al-10Ti Bal. 952 — 153 0.052
Al-10Ti-251 Bal. 964 156 150 0.056
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Fig. 1. Hardness variation of Al-10 Ti composite pow-
ders with milling time.
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Fig. 2. Variations of X-ray diffraction profiles of Al-
10Ti composite powders with milling time.
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Fig. 3. Grain size and internal strain of Al-10Ti com-
posite powders as a function of milling time,
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Fig. 4. SEM micrographs and EDS analyses of mechanically alloyed Al-10Ti and Al-10Ti-2Si powders. (a)
Al-10Ti-2Si powder milled for 20 hrs, (b) Al-10Ti-28i powder milled for 85 hrs, (¢c) Al-10Ti powder milled
for 20 hrs, (d) EDS result taken from “A” position of (b) and (¢) EDS result taken from “B” position of (b).
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Fig. 5. X-ray diffraction profiles of mechanically alloy-
ed powders and extruded compacts. (a) Al-10Ti alloy
and (b) Al-10Ti-2Si alloy.
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Fig. 7. EDAX analyses of as-extruded Al-10Ti-2Si
alloy. (a) matrix and (b) ALTi dispersoid.
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Fig. 6. TEM micrographs of extruded compacts. (a) AI-10Ti alloy, (b) Al-10Ti-2Si alloy and (¢) SADP of

ALTi (Z.A.=[100)) (indicated by the arrow).
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