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ABSTRACT

AlO /Al composites were produced by immersing the smtered silica preform in molten aluminum which
contained magnesium as impurity. Three distinet regions existed in the penetration hehavior of molten me-
tal with changing the reaction temperature. These regions are denoted as low temperature regime(750°C-
850°C), intermediate regimet900°C-950°CY, and high temperature regmet1000°C <), In the low temperature
regime, Lhe penetralion speed of molten aluminum ncreased with mcreasmg reaction temperature, whereas
1t decreased in the intermediate regime due to the phase transition of alumina, formed by displacement reac-
tion. In the high temperature regime, the penetration speed of mollen aluminum was the highest al 1000°C
which was 3.6 mm/hr. But above 1050°C molten alurmnum did not penetrate inle the silica preform hecause
of the formation of a dense spinel layer at the preform surface by magnesium in molten Al
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Fig. 1. X-ray diffraction patterns of raw material and
silica preform fred at 1400°C.

Table 2. Chemical Composition of Metal Ahumnum

Composttion
(wt%) | Si0, | AlDs|Fes0;| Caly | MgO | Zr0;
Materials

Fused silica |99.89(0.052)0.006|0.009| Tr. |0.042

Component Al | Zn |Mn|Cu | S |Mg| Fe
Content{wt%} |96.330.27|0.13 [ 0.12 | .34 | 1.21| 1.60
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Fig. 2. Al metal penetration and composite formation
as function of time and temperature.

Fig. 3. Cross-sections of silica ceramic samples after reacting with alummum at various temperature for 40, 60,
80 and 120 min. (the black areas represent tormation of Al:Os/ Al composite).
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Fig. 10. SEM photograph and EPMA images for cross-section of composite fabricated at 1000°C,
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Fig. 13. SEM photograph and EPMA images for cross-section of composite fabricated at 1100°C.
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