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Abstract

An optimum route to fabricate the Al,Os;/Fe-Ni alloy nanocomposites with sound microstructure and en-

hanced mechanical properties as well as magnetism was investigated. To prepare homogeneous nanocomposite pow-
ders of Fe-Ni alloy and Al,QO,, the solution-chemistry routes using ALOs;, Ni(NOs), - 6H.0 and Fe(NOs); + 9H,O pow-
ders were applied. Microstructural observation of the powder mixture revealed that the Fe-Ni alloy particles of about
20 nm in size were homogeneously surrounded AlLQ,; forming nanccomposite powder. The hot- pressed composite
showed improved fracture toughness and magnetic response. These results suggest that the synergy materials with an
improved mechanical properties and excellent functionality can be fabricated by controlled powder preparation and

consolidation processing.
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Fig. 1. XRD profiles of the powder mixtures at different stage
of processing; (a) initial powder (b) after calcination in air at
400°C for 2 h ((O) ALO;, (M) NiO, (O) Fe-oxide, (®) Ni- and
Fe-nitrate).
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Fig. 2. LPA profiles of the powder mixtures prepared by the different processing; (a) after calcina-
tion and dry milling (b) after calcination and wet/dry milling.
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Fig. 3. SEM micrograph of the calcined powder mixture.
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Fig. 4. Thermogravimetry curve for hydrogen reduction of the
calcined powder during heat up to 700°C at a rate of 10°C/min
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Fig. 5. XRD profiles of Al:O; nanocomposite powder reduced by
hydrogen at 700°C for 1 h ((O)ALQ,, (M)y-Ni-Fe).
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Fig. 6. TEM micrograph of the reduced powder mixture in
hydrogen at 700°C for 1 h. Arrows indicate 7- Ni- Fe particles.
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Fig. 7. XRD profiles of ALO,: nanocomposite hot-pressed at
1450 C and 30 MPa for 1 h ((O)Al,O,; (M)7- Ni- Fe,
(A)FeAleJ
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Table 1. Magnetic saturation and coercive force for the hot
-pressed specimen and pure y-Ni-Fe.

Magnetic Saturation | Coercive Force

16.82 Oe
0.1~200 Oe

138 emu/g
140~180 emu/g

Composite

y-Ni-Fe alloy

Fig. 8. Fracture surface of the hot-pressed specimens observed in SEM; a) monolithic ALOs, b)
ALQO:/10 wt% Fe~ Ni composite.
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Fig. 9. Room-temperature magnetization versus applied mag-
netic-field curve for the hot- pressed composite.
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