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ABSTRACT

The powder mixture in which Fe-Ni alloy particles of 20 nm were homogeneously dispersed on Al,O; particle surfaces was prepared
by hydrogen reduction of Al,0; and metal oxide powders. Al,O+/Fe-Ni nanocomposites fabricated by pressureless sintering were only
composed of ALO; and y-Fe-Ni phases and achieved over 98% of the theoretical density at the sintering temperature above 1350°C.
The highest strength and toughness of the composites were 574 MPa and 3.9 MPa-m'?, respectively. These values were about 20%
higher than these of monolithic Al,O5 sintered at the same conditions. Nanocomposites showed ferromagnetic properties and coercive
force was increased with decrease of the average particle size of dispersions.
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Fig. 1. XRD profiles (a) and TEM micrograph (b) of the ALO;/
Fe-Ni mixture reduced at 600°C for 1 h in H, atmosphere.
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Fig. 2. XRD profiles of the composites with different sintering
temperature ( O : AL,O;, A : y-Fe-Ni).

EE:

J_J

28 (degree)

Table 1. Relative Density and Matrix Grain Size of the Compo-
sites with Different Sintering Temperature
Sintering  Relative Density (%) Matrix Grain Size (um)
Temp. (°C) Monolith Composite Monolith Composite
1200 88.3 86.2 - -

1300 96.6 96.5 0.523 0.333
1350 97.4 98.4 0.793 0.546
1400 98.5 98.9 0.891 0.793
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Fig. 3. Fracture surfaces of specimens sintered at 1400°C
observed in SEM; (a) monolithic ALO;, (b) AL, Oy/Fe-
Ni composite.
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Fig. 4. Fracture strength (a) and toughness (b) with different
sintering temperature for ALO,/Fe-Ni composites and
Al,O, monolith.

Fig. 5. SEM micrograph showing crack propagation on the
surface of ALO3/Fe-Ni composites sintered at 1400°C.
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Fig. 6. Room-temperature magnetization versus applied mag
netic-field curve for AL,O3/Fe-Ni composites sintered at
1400°C.
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Table 2. Fe-Ni Particle Size and Magnetic Properties of the
Composites with Different Sintering Temperature

Sintering Particle Saturation Coercive
Temp. (°C) Size (nm) Magnetization (emu/g) Force (Oe)
1200 93 14.6 61.4
1300 132 149 352
1350 288 14.8 20.0
1400 402 15.0 17.9
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