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ABSTRACT

The initiation and growth of a-AlQsy/metal composites by the directed oxidation of molten commercial
AlZnMg-alloy at 1223~-1423K were investigated. Spontaneous bulk growth did not occur on the alloy alone,
but the uniform nitiation and growth of the composite were oblained by putting a thin layer of Si0, particles
on the surface of the alloy. Without 5i0s, the external surface of the oxide layer was covered by MgO and
MgALQ, But with the Si(: reaction initiate, the porous ZnQ layers were found on the growth surface. The
higher process temperature yielded a lower metal content. The oxidahwon product of a-AlO; was found to
be oriented with c-axis parallel to the growth direction. The growth rates increased with temperature and
the apparent activation energy was 111.8 kJ/mol.
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Fig. 1. Schematic of the matrix fermation reaction illusrating the outward growth of a cerammc/metal reaclion
product from a molten metal exposed to'a vapor phase oxidani.
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Fig. 2. Fow chart for the experimental procedure.
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Fig. 4. Growth front maphology and EDS spectrum (a} hght grey oxide (b) heavy grey oxide.
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Fig. 6. Growth of the ALOs/Al compaosite layer on 7075
allay with 5i(}; reaction mitiate.
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Fig. 7. DTA/TG curve of 7075 alloy with SiQ; reaction
initiate.
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Fig. 15. Growth front morphology and EDS spectrum
1323K. (b) 1423K.
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