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Development of spontaneous infiltration technique for MMCs fabrication by
utilizing thermite reaction of metallic oxide nanopartiles
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Spontaneous infiltration experiments using alumina balls with different Ni
nanoparticle distribution revealed that the distribution of Ni nanoparticles would influences the
infiltration process. The results of XRD analysis of the Ni nanoparticles before and after the heat
treatment, only NiO was detected after the heat treatment. Therefore, it was found that spontaneous
infiltration would be achieved due to the thermite reaction between NiO and molten Al alloy.
Furthermore, by utilizing the mechanical milling technique to join the metallic particles on the
surface of the reinforcements, it is suggested that Cu particles with a small particle size, which
has high plastic deformability, would be suitable to be joined to the surface of SiC particles and
thedgmgunt of Cu adhering to the SiC particle surface could be increased under high energy milling
conditions.
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Fig.1 SEM images of Ni particles on
alumina ball. Plating temperature and
plating time were (a) 308K, 5min and (b)
323K, 20min.
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Fig.2 SEM images of alumina ball/AC3A
alloy composites. Alumina balls were
coated by (a) Ni nano-particles and (b) Ni
film.

Fig.3 SEM images of the interface
between alumina ball and AC3A alloy.
Alumina balls were coated by (a) Ni
nano-particles and (b) Ni film.
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Fig.4 XRD patterns of Ni plated alumina
ball: (a) not heat-treated and (b) after
heat-treatment at 993K.
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Fig.5 SEM images of surface of milled
SiC particles. Applied Cu particle was
(upper) not milled and (lower) milled,
respectively.
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