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ABSTRACT

Reaction honded S1-SiC composiles were prepared by silicon infiltration technigue al lemperature ot 1600C
for 30 minutes 1n vaccum atmosphere. The microslucture and mechanical properties of 51-51C composites were
nvestigated and characlerized. UF-15 and SE-10 as SiC powders, phenolic resin and carben black as carbon
source, and metallic silicon powder as molten 51 source were used as slarling materials. New SiC crystallines
nucleated and grown by reaction of Si and C were detected by TEM and SEM-EDS. The bonding between
new and original SiC was tound to be strong. Bui the wetling of SiC by unreacted metalhc $i and the rapid
grain growlh of new SiC decreased density and tracture toughness. Fraciure toughness and modulus of rupture
of Si-S51C composite were aboul 3.2 MPa-m'? and 480 MPa, respectively.
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Fig. 1. Scanning electron micrographs of starting pow-
ders.

Table I. Characteristic of LONZA o«S1C UF-15

Characleristic

Specific surface area(m®/g, typical value) 15.6
Grain size(um) Ko .90
Xeo 0.48
X 0.22
Chemical analysis{wt?) Ca 1.32
FesQy 0.05
AlLD, 0.03
C [ree 0.20
S1 met. 0.10

Green densily 1 % of T.D. uniaxial at 400 MPa
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Fig. 2. Particle size distribution of SiC powders.

Table 2. Composition of Si-SiC Composites

Unit: wt%
F{aw matedials | U-70 | U- soT 570 | S-80
UF15 | 70 | 80 |
SE10 | ] 0 | 80
Carbon black | 25 | 15 25 15
CBsos1 | 5 | s 5 5
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Fig. 3. Preparation process of 5i/SiC composites.
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Fig. 4. Schematic design of Si infiltration equipment.
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Fig. 5. Pore size disiributions of various specimens be-
fore infillration.

Table 3. Pore Sizes of Specimens after Carboniza-
tion

Pore size
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Fig. 7. SEM image and EDS results of U-70,

Fig. 6. Microstructures of Seinfillrated specimens.
A: free 5 B: new SiC, C: old SiC+new SiC
+85i, P: pore
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Fig. 9. Densities of Si-5iC composites.
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Fig. 11. Optical micrograph of indented mark on S-70.
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