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ABSTRACT

Silicon, carbon, and B,C powders were used as raw materials for the fabrication of porous SiC. B-SiC was synthesized at 1500°C
in an Ar atmosphere from a silicon and carbon mixture. The synthesized powders were pressed into disk shapes and then heated at
2100°C. B-SiC particles transformed to a-SiC at over 1900°C, and rapid grain growth of a-SiC subsequently occurred and a porous
structure with elongated plate-type grains was formed. The mechanism of this rapid grain growth is thought to be an evaporation-
condensation reaction. The mechanical properties of the fabricated porous SiC were investigated and discussed.
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Fig. 1. SEM micrographs of (a) silicon and (b) carbon

powders.
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Fig. 2. XRD patterns of SiC powders synthesized at 1500°C
for 1 h.
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Table 1. Flexural Strength and Density of Porous SiC Fabricated

Table 2. Particle Size of S1 and S2 Powders Before and After

at 2100 for 3 h Ball Milling
S1 S2 Powder Before milling (ds) After milling 10 h (dsg)
Relative density (%) 53.9 68.9 S1 53.57 um 8.77 um
Flexural strength (MPa) 42.1 (#8.24) 61.2 (£13.66) S2 53.26 um 7.91 pm
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Fig. 3. XRD patterns of porous SiC sintered at 2100°C for 3 h.

S SAdsh] A8 AXNHAE T 24 BeaA e
wete] @37k JUS HAF= Hoth
S1, S2¢] A E B-SIC HLe o] &3l &4 F H3

s FAT 23 s19 A oF 42.1MPa, S2&
612 MPa8] =gk ZHe Zo = IIHY. ol A
= St e SR F9 A=l
=l

0%
rob it o
=

sk S1, S29] &F & 4
At

Fig. 32 2100°Cell#] &2k A|He] XRD w414 o]t}
SI, 2 24 R% F9 AL a-SiC o2 274 Fo 2
71¢] B-SiC A BT o-SiCoE Aol HYeS & &

AN

3.2. 240l 2|5t Y =Hsto| At
A FH 7SS FAdste] BAEE B-SICel S1, S2¢]
7+ YEE FRIs] e d=BAS s Hit o
S(dso) w4 A, SipN, B2 o83 FAH B-SiC T
ol d¥ A, ¥ FXHof|A & ZolE ETh. Table 29
EE B-SIC e B IF A, Fo FF Y=E e
lem Fig 4ol & Ed A, $o B8 vATxRE
YERN AT 1500°CAlA | 29 7]
4 EXE AFERE ERIs A3 a2
o|7] ¢ PFolg] JHE TAUE A
om AAHLZ 10pum °]ste] AVE dAdEe B

R

S1 milling 10 hr

S1 without milling

Fig. 4. SEM micrographs of powders synthesized at 1500°C
for 1 h under vaccum atmosphere: (a) S1 and (b) S2.

(b)

Fig. 5. SEM micrographs of the fracture surface of porous SiC
sintered at 2100°C for 5 h in Ar using (a) S1 and (b) S2
powders.
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