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ABSTRACT

Porous self-bonded silicon carbide (SiC) ceramics were fabricated at temperatures ranging from 1750 to 1850°C using SiC, silicon
(Si), and carbon (C) powders as starting materials. The effect of the Si: C ratio on porosity and strength was investigated as a function
of sintering temperature. It was possible to produce self-bonded SiC ceramics with porosities ranging from 36% to 43%. The porous
ceramics showed a maximal porosity when the Si:C ratio was 2: 1 regardless of the sintering temperature. In contrast, the maximum

strength was obtained when the ratio was 5:1.
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Table 1. Batch Composition of Self-Bonded Silicon Carbide Ceramics

Batch Composition (wt%o)

Remark

Sample

SiC(#220)" S Carbon Black®
SB1 | 100 - - SiC:(Si+C)=10:0 (Wt%)
SB2 80 16.48 3.52 SiC:(Si+C)=8:2 (Wt%)/Si: C=2:1 (mol%)
SB3 80 17.50 2.50 SiC:(Si+C)=8:2 (Wt%)/Si:C=3:1 (mol%)
SB4 80 18.07 1.93 SiC:(Si+C)=8:2 (Wt%)/Si:C=4:1 (mol%)
SB5 80 18.42 1.58 SiC:(Si+C)=8:2 (Wt%)/S1:C=5:1 (mol%)

.65 um, >98%, Showa Denko, Tokyo, Japan
i<1 um, >99%, High Purity Chemicals Ltd., Tokyo, Japan
545 nm, >99%, Korea Carbon Black Co. Ltd Inchon, Korea

o2 Bl Ax(porous reaction-bonded SiC (RBSC)) A2 7]
Eol RagEn? 0ad wead dihtie 34

ol 7159 o) Si9 AFSER VTR L VTS
94 A o7k olF@ L, A5 Sio] Hof glo] o]&E Qg A
3] Ast 9 Lok Ax Asle] EARS Zha 9}\3}.14)

upgpd 2 Afox= wsits tE YAH~65 pm)o
Si+CE 20% H7bste] Si+Cel whgol ofs) A= SiC
E AYAZ AFE3te tHa-d self-bonded SiC Ak &~
o] AlzE4E &t 53] & AT = Zmﬂfn

|4 Si:C ratio”} self-bonded SiC Al&}= 9] 7]
75 vXs 9% s} ol#HT AL 2\@

2,

=
L= 7F 1750~1850°C HY=ZA AMAA3) €374 A
Z2%T KU} 250~400°C @& AAE 7t ,%131 SiC<}
T 2ANE ZEAZR AFRFOZA o]F LS ATA
EARRYS o AVl oY 7] A8 E H?ﬂsL T U

il

2.4

ot

4

oz

¥ Ao EEHEER ARSS BEWE SiC(~65 um,
>98%, Showa Denko, Tokyo, Japan), Si (<1 um,
>99%, High Purity Chemicals Ltd., Tokyo, Japan) % C
(~45nm, >99%, Korea Carbon Black Co. Ltd., Korea)
oty YE T2 Table 194 B4, SB1 A|HE
A ZE AIHLE SiC:(Si+0)=80:20 wt% ¥} &S A
33, Si:C ratio® 2:157-H 5:17kA] ®igtAA FH]st3ih
Table 19| dE5ZF F71H4ZAZ polyethylene glycol
Swh A3 SiC 3 AeEe M2 Apdtel &
4 BHE 5, @43 AR EFE BLLS bar¥
= ~31MPa—J YHo R Ad=7AE sk 3o 200 MPao]
PO 7 AL Omﬁﬂ(cold 1sostat10 pressing)st A Tk, A
29 ddAe SARAN A Z=7HJe A sk
1750°C~1850°Ce] L= 9jol|A o= R-97]& A}d‘lﬂ
o IAZF &< 248t o] #, 1000°CoA 4&F
7] 245w 20°C/minZ 3151t

Alzd NHES AxdEd FuEiyE U4eE &

o
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}.

A, 71EESE AUEEERY ALlsith o] W o]&
TE SicY ol8Wxel 3218 gem’E 7HF AT AZ

NBS ARAE CKaH S AHEa] XA HARA
(X-ray diffraction, XRD)& TSR, AHE vA|+=
= FARAE ) ZE(SEM,  S-4300, Hltach1 Co., Japan)=
ARgEle] #ZE T A2F AJHY e 10mm® 20 mm
spane ARE-Slo] 47 FlE SAWMHOZ 0.5 mm/min®l
cross-head £ 52 35S 7}0}04 sttt
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Fig. 1. X-ray spectra of porous self-bonded SiC ceramics
sintered at 1850°C for 1 h in Ar: (a) SB1 and (b) SB5

(refer to Table 1).
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Fig. 2. Effect of the Si:C ratio on microstructure of porous self-bonded SiC ceramics sintered at 1850°C for 1 h in Ar: (a) SBI, (b)

SB2, (c) SB3, and (d) SB5 (refer to Table 1).
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Fig. 3. Effect of sintering temperature on microstructure of porous self-bonded SiC ceramics containing 20 wt% Si and C in 5:1

molar ratio: (a) 1750°C, (b) 1800°C, and (c) 1850°C.
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Fig. 4. Effects of the Si: C ratio and sintering temperature on
porosity of porous self-bonded SiC ceramics.
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Fig. 5. Effects of the Si:C ratio and sintering temperature on
flexural strength of self-bonded SiC ceramics.
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