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ABSTRACT

Reaction bonded silicon carbide(RBSC) composite for heat-exchanger was fabricated by molten Si infiltration method. The raw
materials with variable particle sizes were used in this experience. The finer the particle size in sintered silicon carbide was the more
increasing 3-point bending strength and fracture toughness. As the adaptable particle sizes had been occupied interstice arising from
packing sample, the mechanical H)/rzoperties were increased. In the PCS1-1 sample, the 3-point bending strength and fracture toughness
were 323 MPa and 4.9 MPa-m ", respectively.
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Table 1. Characteristics of Raw Materials

Materials Supplier Remark Purity
SiC Showa denko 130, 6.7, 3 1.2 um >99.5%
Phenol resin Kolong chemical - 55%<Carbon contents<60%
Carbon black Korea carbon black N774 Carbon contents>90%
Si ingot LG siltron - >99.9999

Table 2. Compositions of Reaction Bonded SiC

Sample SIiC (Wt%) ,
Phenol resin(wt%) Black carbon(wt%)
270 um 130 pm 35 um 6.2 um 3 um 1.2 um
PSCI-1 70 30 5 6
PSC1-2 70 30 5 6
PSC1-3 70 30 5 6
PSC1-4 70 30 5 6
PSC1-5 60 24 9.57 6.43 5 6
PSC1-6 60 24 9.57 6.43 5 6
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Fig. 1. Experimental process of the Si melt infiltration to
fabricate reaction bonded SiC composite.
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Fig. 2. A schematic of experimental setup for the Si melt infiltration to fabricate RBSC.
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Fig. 3. Variation of green and sintered densities of RBSC
fabricated by Si infiltration process as a function of SiC
particle size.
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Fig. 4. Variation of 3-point bending strength and fracture
toughness of RBSC fabricated by Si infiltration process
as a function of SiC particle size.
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Fig. 5. SEM microstructures of fracture surface of RBSC fabricated by Si infiltration process as a function of SiC particle size.
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Fig. 6. SEM microstructures of polished surface of RBSC fabricated by Si infiltration process as a function of SiC particle size.
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