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Abstract The fabrication process and mechanical properties of SiC particle preforms with high volume frac-
tion ranged 50~71% were investigated to make metal matrix composites for possible applications as heat sinks in
electronic packages. The SiC particle preforms with 50~71vol% of reinforcement were fabricated by a new mod-
ified process named ball milling and pressing method. The SiC particle preforms were fabricated by ball milling of
SiC particles with single sized of 48 {tm in diameter or two different sizes of 8 |im and 48 Jm in diameter, with
colloidal 8iO; as inorganic binder in distilled water, and the mixed slurries were cold pressed for consolidation
into green compacts, The consolidated green compacts were dried and followed by calcination into final preform.
The compressive strengths of calcined SiC particle preforms increased from 20 MPa to 155 MPa with increasing
the content of inorganic binder, temperature and time for calcination. The increase of compressive strengths of SiC
particle preforms is mainly due to the formation of crystobalite $i0, phases at the interfaces of SiC/SiC particies
which bridge the interfaces of two neighboring SiC particles.
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Fig. 1. Fabrication processes of SiC particle preforms by ball milling and pressing method.
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Fig. 2, Variation of volume fraction of SiC particle pre-
form with increasing the content of small SiC particles.
Optimum weight ratio of 8 im and 48 Jum SiC particles
was 1:2 in order to increase the packing density of SiC
particle preforms.
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Fig. 3. SEM micrographs of SiC particle preforms fabricated by ball milling and pressing method. Agglomeration of $i0,
between SiC particles due to the addition of inorganic binder can causes the inadequate infiltration of metal matrix. (a)
50 vol% SiC particle preform (b) 58 vol% SiC particle preform, (c) 71 vol% SiC particle preform, (d) Agglomeration of

5i0, between SiC particles.
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Fig. 4. Schematic drawing of the mol@ with absorber. (1:

bottom die, 2:upper die, 3:ahsorber, 4:SiC particle pre-

form and 5:punch).

Fig, 5. Agglomeration of SiO, on the surface of SiC par-
ticle preform during fabricating process of SiC particle
preform without the absorber.
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Fig. 6. Volume fraction of SiC particle preforms with vary-

ing the cold pressure.
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Fig. 9. Compressive strength of SiC particle preforms with
the content of inorganic binder.
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