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ABRSTRACT

AlOs/metal composites were fabricated by oxidation and reaction of molten Al-alloy into two types of
commercial Al:O;-510, fibrous msulation board. The growth rate, composition and microstructure of these
materials were described. An AlZnMg(7075) alloy was selectrd as a parent alloy. Mixed polycrystalline fib-
er and glass phase fiber were used as a filler. The growth surface of an alloy was covered with and without
Si0, Si0, powder was employed as a surface dopant 1o aid initial oxmdation of Al-alloy. Al-alloy, Si0s. fiber
block and growth whibitor CaSi0; were packed sequentially in a2 alumina crucible and osicdized in air at tem-
perature range 300°C 1o 1200°C. The growth rate of composite layer was calculated by measuring the mass
ncreasement{g) per umt surface(cm®. ¥RD and optical microscope were used lo investigate the com-
position and phase of composites. The composite grown at 1200°C and with Si0, dopant showed rapid
growth rate. The growth behavior differed a little depending on the types of fiber used. The composites con-
sist of a-AlLO,, Al Si and pore. The composite grown at 1000°C exhibited better microstructure compared
to that grown at 1200°C
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Fig. 1. Formation of ceramic matrix composites by
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Table 2. Charateristics of used Fiber Insulation Boards

Chernical composition [mass%) Classifi
] - a5t ](_:atlon Densitylg/cm’] | Porosity[%]
Al Oy Si0, Zr0), Temperature
Crystalline Fiber a5 35 - 1600°C 0.25 64
(lass Fiber 45 30 25 1425°C 0.32 92
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Fig. 4. Flow chart for the experimental procedure
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Fig. 5. Growth of the ALOJ/Al compasile layer with-
out Si0), surface dopant reaction mfiltrated mto
mixed crystalline fiber board
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Fig. 11. A part of optical microstructure showed tra-
ces of fiber which reacied with Al

Table 3. Phase Share Values of Materials Produced
at Given Temperature [9%]

with Crystallme Fiber | with Glass Fiber
1060°C 1200°C 1000°C | 1200°C
AlO; 81.6 &4.5 78.1 78.3
metal 17.2 121 201 13.3
pores 1.2 34 1.8 7.9
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