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ABSTRACT

AlOs/Al composites were produced by displacement reaction method, which was carried out by imm-
ersing the sintered silica preform, which was prepared form fused silica powder. in molten aluminum. An ac-
tivation energy of 94 k]/mole was calculated from Al-SiQ, reaction data in 1300~1300°C temperalure range.
With increase of reaction temperature, the alumina particle in the AlQ./Al composites produced with pure
metal Al showed grain growih and ithe growth of alumina particle in Al:O./Al composite produced by using
of Mg contained Al alloy was inhibited. The [lexural strength of AlOs/Al composites produced at 1000°C
showed the highest value as 393 MPa. Flexural strength of Lhe composite fahricated at 850°C showed higher
deviation than thal of the composile produced at above 1000°C. Low {lexural sirenglh of the composite fa-
bricated at 1200°C due lo the growth of pore and alumina particle sige. The hardness of composites de-
pended on alumina contenl in Al#:/Al composite, decreased with increasing of aluminium content in case
the same alumina content, and increased with mcreasing of silicon content in composite.
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Composition (wt%) . -
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Table 2. Chemucal Compositions of Metal Aluminium
Component {(wt%) .
Y T E— Al Zn Mn Cu S Mg Fe
Pure Al 96.9 0.003 - 6.002 0.04 0.002 0.03
Al alloy (5052) 97.05 0.1 0.1 0.1 0.2 2.2 0.25
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Table 3. Reaction Conditions for Fabrication of Al{Ow/Al Composite from Silica Preform and Metal Al

Specimen Reaction Temperature and Holding Time Kind of Al
1 850°C <5 hrs Pure Al
2 1000°C %5 hrs Pure Al
3 1200°C %5 hrs Pure Al
4 850°C %5 hrs+1000°Cx1 hr Pure Al
5 850°C x5 hrs+1000°Cx1 hr 5052 {Mg contained Al alloy)
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Table 4. Relationship between Reaction Temperature
and Thickness of the Reacted Layer after
Reaction Time [or 80 min

Thiclness (mm) .
Reaction Temp. Pure Al Milc?%lég;gl)ed
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300 250 2.65
G900 2.10 2.00
1000 3.15 3.60
1100 4.14 0.01
1200 6.00 0.01
1300 7.70 0.01
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Fig. 1. Al metal penetration and composite formation
as function of time and temperature.
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Fig. 2. An Arrhenius plot of linear rate constants.
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Fig. 3. SEM micrographs of AlLOy/Al composites fa-
bricaled at (a) 850°C, (B) 1000°C and (c)
1200°C tor 5 hrs.
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Fig. 4. SEM micrograph and EDAX analysis results
for AlOs/Al composite fabricated at 1200°C
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Fig. 5. SEM mucrographs of Al0:/Al composites fabricated at 1000°C for 1 hr after holding at 850°C for 5 hrs

with {a) pure Al and (h) Mg contained Al

Fig. 6. SEM micrographs of specimens after HCl treatment Al0./Al composites fabricated at (a) 850°C, (h)
1200°C for 5 hrs with pure AL () 10(0°C for 1 hr after holding at 850°C for 5 hrs with pure Al and {d)

Mg contained Al metal.
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Fig. 7. XRD patterns of AlLO./Al composites fabricated at {a) 850°C, (b) 1000°C and (¢} 1200°C for 5 hrs with

pure Al Metal.
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Table 5. Result of EDAX Analysis for Al{),/Al Composites Fahricated at Various Conditions

Spec- Reaction condition Type of Al Result of BDAX analysis
men AlO, Al Si Al+Si Mg
1 850°C%5 hrs Al 67.41 2085 2.7 326 -
2 1000°C x5 hrs Al 67.30 31.58 1.12 32.7 -
3 1200°C x5 hrs Al 70.13 28.36 1.5 26,66 -
4 830°C>5 hrs+1000°Cx1 hr Al 67.49 30.01 25 3251 -
5 850°C x5 hrs+1000°C%1 hr Mg contained Al| 61.56 30.74 2.06 32.8 5.64
Table 6. Mechanical Properties of Al0./Al Composites with Reaction Conditions
Specimen Reaction condition Kind of Al 1}%%5 &agl [I!III]IE;‘LSS)
1 850°C 5 hrs Al 387 230
2 1000°C*5 hrs Al 393 185
3 1200°C %5 hrs Al 335 330
4 850°C x5 hrs+1000°C* 1 hr Al 365 230
h 850°C %5 hrs+1000°C =1 hr Mg contained Al 346 230
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Fig. 9. Flexural strength of composites formed at
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