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ABSTRACT

Reaction-Bonded Silicon Carbide (RBSC) Ceramics were fabricated which satisfies the maximum packing density of silicon carbide

skeleton in the green compacts. Such a high packing density induced incomplete infiltration during reaction-sintering; forms linear void
around the interface of large alpha silicon carbide powders. During reaction-sintering, the limited extraction and entrapped gas induced
by residue oxide was considered to be a reason of linear void formation. In order to improve infiltration behavior in the highly packed
preform, the pre-treatment methods for residue oxide removal were proposed.
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Table 1. Variations in Relative Green Density with Different
Composition of Ternary SiC Powder System

Sample Fractional amount of SiC (wt%) Relative
ID  350pm SiC 60um SiC 8um SiC density (%)
1 65 25 10 722
2 61 30 9 73.9
3 70 22 8 715
4 62 23 15 76.9
5 60 20 20 783
6 55 30 15 76.9
7 55 20 25 78.6
8 44 23 23 783
9

60 15 25 79.0
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Fig. 1. Variation in relative green density as a function of resin
contents.
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Fig. 2. Microstructures of (a) 5 wt%-, (b) 10 wt%-, (¢) 13 wt%- and (d) 20 wt%-phenolic resin added green compact samples.
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Fig. 3. X-ray diffration patterns of the samples reaction-
sintered at 1550°C for 1h in vacuum. Samples are
fabricated with different amounts of phenolic resin
addition.

Fig. 4. Microstructure of 13 wt%-phenolic resin added sample
reaction-sintered at 1550°C for 1 h in vacuum.
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Fig. 5. TEM micrograph of interface between the linear void
and the large SiC grain of 13 wt%-phenolic resin added
sample reaction-sintered at 1550°C for 1 h in vacuum.

FAol FF P49 YL ohd o=z dAdHEn)
AZA Well AFe] FFo] EAst= 350 pm ESFA
AAAHe] TEM #& 4342 Fig. 5o Yehligct. &3t
A YA ol 10~18nme] #Y3 FAZ uARA
Si0, AHglZo] &A=, RE AFEFe Ao Y
A BEEHE e Hol H|AE Si0, Atstute] FF
A4 2 B8 AEH dAHE ZAoE Addn. g3
A gl gidt 8§ A2y 324 77 30°
2 0~30°Z wetting®] A LAUAT, Si00l tlsiM =
90° o] Folth ™ wabx erElta YAke] 9 Sio, 7t
EA= A B2 Ao E 3 &8 A 3
ool galnta Yxke] BAWE wek 2
A AEEge] A AoE AE
et} 8§ Aol Nhg3ly gaihs HAse
% o= ¥HEE Q& FRAHeE 257} 2000°C
o] G0 2 A3, o i ZF SiO= AT £3"
carbon®t WHS-StY 71A4ke] Si0 Hy B4R 39"
ok 2, 7)) 5107} WA F AASA G Al
H e 19se F¢ Z3HIEFE &8 28] o o]
g AR B }04 A Haol dedol € = 9
o} b A¥e) 71F Alded #2HE Sio, & 2
HE SiO 7IA7F WA ©@3hata EdHd F2E ZoR
AT AsiEo] gshta %i%i—ug-ﬂ 2bslol] o] 3}
AR 73S, dubF oz §io, Wel
oo Axel= g & AFoAe s SdF
EAo] gl Hx 7149 A T3 g AYS YFet.
Fig. 69 &3AS F4 EY7194 950°C, 5A17F &
EAE e ¥, NeAAsle A2 LA nMzA S
AT Age) 3o AAE R Yskon AH AA)
F2A NLskE AL gl & 5 AT ol A
FX o] HriFe] A& A|lHY AL US Fdste o

L

i

i)

O



A3 ehshidela delEe] Aadhd 697

0149 o 13 wt%-resin 1

0.12 4 —O0—— 5 wt%-resin g
T _o_o-OO—O—Om

0.104 $ .

0.08 - 05 .

0.06 ’,.. cooeoms |
0.04 4 % i
[+)

0.021 /C( 4
0.00: wz L4 -

TrYYCTrY T P

1000 100 10 1 0.1 0.01 1E-3

Cumulative Intrusion (mL/g)

Pore Diameter (um)

Fig. 6. Pore size distributions of the 13 wt% and 5 wt%-
phenolic resin added samples. Samples are carbonized
at 1200°C for 1 h in vacuum.

Fig. 7. Microstructure of 13 wt%-phenolic resin added sample
heat-treated at 950°C for 3 h in H, and then reaction-
sintered at 1550°C for 1 h in vacuum.
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Fig. 8. Microstructure of 13 wt%-phenolic resin added sample
acid-treated in 10%-HF aqueous solution and then
reaction-sintered at 1550°C for 1 h in vacuum.
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