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ABSTRACT

ALO/AL composttes were produced by displacement reaction method, which was carred oul by imm-
ersing the sintered silica preform, which was prepared from fused silica powder, in molten alummum. De-
cause Uhe molten alurmnum did not penetrate mto the silica prefarm with lugher than 20% of porosity when
the displacement reaction was accomphshed at 1000°C for 10 hours i air atmosphere, the optumum range of
sintering temperature of silica preform was from 1350°C to 1400°C The microstructure of this AlQO./Al
composites showed three-dimentionally co-contiruous alurmna, which provides wear reswistance and high
stiffness, and alumimum which acts as a toughening phase. The grain size of (he ahumna m composites did
not change with the particle size of the siica preform. The exact shape of the preform was retained and a
net-shaped composite was produced. The representative AlyD;/Al composite prepared m this study showed
3.30 gfem’ of bulk density, 350-430 MPa of flexural strength, 7.0 MPa m'™ of fracture loughnesss, and
goond machinability.
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Fig. 2. ¥-ray diffraction patterns of fused silica powd-
ers uged as raw materials.
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Table 1. Chemical Compositions of Slica Powders for Preform

H - £y
Chemical Cmposition(wi%) si0, ALO, Fe,0, CaO g0 70,
Materials ‘
Fused Silica for M series 99,850 0.052 0.006 0.008 Tr. 0.042
Fused Silica for NZ 58.430 1.370 0.083 0,069 0.027 0.019
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Table 2. Chermcal Compositions of Metal Aluminium

Component | Al [ Zn [Mn | Cu | & |Mg| Fe
Content(wt%?) |96.33| .27 [ 0.13 | 0.12| 0.34 |1.21) L.60
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Fig. 3. Relationship between hnear shrinkage and fir-
ing temperature of silica preforms.
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Fig. 9. SEM photographs of siica pretorms(M84) sintered at various temperatures: (a) 1250°C (b) 1300°C
(c) 1350°C and {d) 1400°C

Fig. 10. SEM photographs of silica preforms{NZ) sintered at various temperatures; (a) 1250°C (b) 1300°C
{c} 1350°C and (d) 1400°C
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Table 3. Properties of Al:O+/Al Composites

Praperty Value
Bulk Density(g/cm®) 3.3
Apparent Porosity(%) 0.3
Flexural Strength(MPa) 350~420
Vicker's Hardness(kg/mm®) 300
Fracture Toughness({ MPa - m'**) 7.0
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