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ABSTRACT

Porous reaction bonded SiC with high fracture strength was developed using Si melt infiltration method for use of the support layer
in high temperature gas filter that is essential to develop the next generation power system such as integrated gasification combined
cycle system. The porosity and pore size of porous RBSC developed in this study were in the range of 32~36% and 37~90 um
respectively and the maximum fracture strength of porous RBSC fabricated was 120 MPa. The fracture strength and thermal shock
resistance of porous RBSC fabricated by Si melt infiltration were much improved compared to those of commercially available porous
clay bonded SiC due to the formation of the strong SiC/Si interface between SiC particles. The characteristics of pore structure of

porous RBSC was varied depending on the amounts of residual Si as well as the size of SiC particle used in green body.
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Table 1. Characteristics of Materials Used

-S4 Bl ThEAlY] 7)AE B4 949

SiC/Carbon preform

w4 Ners 8
Si ingot M Si ingot
. M’*“E N

" Graphite board

.~ Graphite cloth

Fig. 1. Schematics of experimental set-up for Si melt infil-
tration to fabricate porous RBSC.
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Materials Suppier Remark Purity

SiC Showa denko 180, 250 pm >99.5%

Graphite SEC, Japan 5, 10um >99.5%
Phenol resin Kolon chemical KSP-5010 Carbon contents >60%
Carbon black Korea carbon black N774 Carbon contents >90%
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Fig. 2. XRD patterns of porous RBSC fabricated by Si melt
infiltration process using SiC powder(250 pm)/phenol
resin/carbon black preform.
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Fig. 3. SEM microstructures of porous RBSC fabricated by Si
melt infiltration; (a) secondary electron image, (b) back
scattered electron image.
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Fig. 4. SEM microstructures of porous RBSC using SiC powder Fig. 5. SEM Microstructure of porous RBSC using SiC powder
(180 pm)/carbon black/phenol resin perform; amount of (250 pm)/carbon black/phenol resin perform; amount
residual Si (a) 11.5 wt%, (b) 17.2 wt%. of residual Si (a) 13.2 wt%, (b) 15 wt%.
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Fig. 6. Pore size distributions in porous RBSC as a function of amount of residual Si; (a) 11.5 wt%, (b) 21.8 wt%, (c) 15 wt%,
(d) 19 wt% (SiC particle size used in perform (a) and (b) 180 um, (c) and (d) 250 um).
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Fig. 7. 3-Point bending strength of clay bonded SiC and porous
RBSC using SiC powder(180, 250 pm)/carbon black/
phenol resin as a function of amount of residual Si.
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Fig. 8. SEM microstructures of fracture surface of (a) porous
RBSC using SiC powder(180 um)/carbon black/phenol

resin perform (residual Si : 17.2 wt%), (b) porous
RBSC using SiC powder(250 pm)/carbon black/phenol
resin perform (residual Si : 15 wt%).
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Fig. 10. 3-Point bending strength of quenched porous RBSC
using SiC (180 wm) powder/carbon black/phenol resin
as a function of amount of residual Si after oxidation
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Fig. 9. Stress vs displacement curves for porous RBSC with variations of amount of residual Si; (a) and (b) SiC particle size 180 pm,

(c) and (d) SiC particle size 250 um.
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