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Abstract

The property and performance of the Al,O3/Ni nanocomposites have been known to strongly

depend on the structural feature of Ni nanodispersoids which affects considerably the structure of matrix. Such

nanodispersoids undergo structural evolution in the process of consolidation. Thus, it is very important to under-
stand the microstructural development of Ni nanodispersoids depending on the structure change of the matrix by
consolidation. The present investigation has focused on the growth mechanism of Ni nanodispersoids in the initial
stage of sintering. Al,O3/Ni powder mixtures were prepared by wet ball milling and hydrogen reduction of Al;O3
and Ni oxide powders. Microstructural development and the growth mechanism of Ni dispersion during iso-
thermal sintering were investigated depending on the porosity and structure of powder compacts. The growth
mechanism of Ni was discussed based upon the reported kinetic mechanisms. It is found that the growth mech-
anism is closely related to the structural change of the compacts that affect material transport for coarsening. The
result revealed that with decreasing porosity by consolidation the growth mechanism of Ni nanoparticles is
changed from the migration-coalescence process to the interparticle transport mechanism.
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Fig. 1. Variation of Ni particle size and relative density for

the AL O3/5 vol% Ni nanocomposite compacts as a func-

tion sintering temperatures.

Vol. 7. No. 4. 2000



240 A -

Fig. 2. FE-SEM micrographs of the Al;O3/5 vol% Ni com-
pacts, sintered at a) 1200°C, b) 1300°C and c) 1450°C for
10 min.
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Fig. 3. Ni particle size and relative density for the Al,04/5
vol% Ni nanocomposites sintered at 1200°C.
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Fig. 4. FE-SEM micrographs of the Al,O3/5 vol% Ni com-
pacts, sintered at 1000°C for a) 1h and b) 4 h.
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Fig. 5. Plot of log (dt/d0) versus log(t) at the sintering tem-
perature of 1000°C and 1200°C.
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Fig. 6. TEM micrographs of the Al,O4/5 vol% Ni; a) start-
ing powders and b) sintered compact at 1000°C for 1 h.
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Table 1. Reported growth mechanism of metal nano-
dispersoid in ceramic/metal nanocomposite systems.

Composite Temp. Time
system _ ATOSPIETE (ocy exponent, (n) References
1000 79 (1hx)
Present

ALOY/SvOl%Ni  Ar 1000 3.5 (1h>)
1200 12.6 (<10 min)

600 13 (=2h)

ALOy/Pt A 0 6(=2b (8}
700 4 (<4h)
700 1 (=4h)
600 9.5
, 700 1
A1203/Nl H2 [lo]

800 9 (<10 h)
800 2(=10h)

500 12
600 12
N, 700 10
800 5
SiO,/Ni 500 13 [9]
600 13
H, 700 13

800 13(<10h)
800 13 (=10h)
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Fig. 7. The growth mechanism of nanedispersoid in Al,03/Ni nanocomposites during consolidation process.
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