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ABSTRACT

A porous reaction bonded silicon carbide (RBSC) was fabricated by a molten Si infiltration method. The porosity and flexural
strength of porous RBSC fabricated in this study were dependent upon the amount of carbon source used in the SiC/carbon preform
as well as the amount of Si infiltrated into the SiC/carbon preform. The porosity and flexural strength of porous RBSC were in the

range of 20 vol.

~49 vol.% and 38~61 MPa, respectively. With increase of carbon contents and molten Si for infiltration, volume

fraction of the pores was gradually decreased, and flexural strength was increased. The porous RBSCs fabricated with the same amount
of molten Si show less residual Si around neck with increase of carbon source, as well as a new SiC was formed around neck which
resulted in the decreased porosity and improvement of the flexural strength. In addition, decrease of the porosity and increase of the
flexural strength were also obtained by increase of the amount of molten Si with the same amount of carbon source. However, it was
found that the flexural strength of porous RBSC depends on the porosity rather than the amount of the newly formed SiC in neck phase

between SiC particles used as a starting material.
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Table 1. Characteristics of Raw Materials Used in This Experi-

ment
Materials Supplier Remark Purity
0,
SiC Showa denko 250 um > 99-5%
_ " 46%<carbon
Phenol resin ~ Kolong chemical ~KSP-5010 content<48%
Carbon black Korea carbon black N774 >08.25% ’
. . M y 0
Si ingot LG siltron >99.9999

Table 2. Composition of Reaction Bonded Silicon Carbide

amount of

. infiltrated Si
carbon black phenol resin melt (wt%)

Carbon source (wt%)

Sample SiC (wt%)

1 80 4 2 14
2 77 4 2 17
3 74 4 2 20
4 72 4 2 22
5 79 4 3 14
6 77 4 3 16
7 74 4 3 19
8 71 4 3 22
9 79 4 4 13
10 76 4 4 16
11 72 4 4 20
12 70 4 4 22
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Fig. 1. A schematic of experimental setup for the Si melt
infiltration to fabricate a porous RBSC.



o

Z #2357 98 A2 AvlEE-E SEM(Scanning Elec-
tron Microscope)= AH&3t A|HRH H=4 H4 52
Hg 31A & AejolA BSE(back scattered electron)
modeE ©] 83t FASIHY. Axd thFF 47 '
Ftad AR EE EH drlE 3x4x25mm 7] A
HE ARGt d2oM 337 338 Aoz AAsH
o olm ] cross head speed= 0.5 mm/min®] 1o,
span ol 20 mmol}ch. B 71FE S-S fl3 SEM
imageZ standard metallographic method'?g o] &3fe] ¥

Rt

120 T Y T T T T T
3 250 um SiC
100 b $sic ¢ 22 wt% infiltrated Si melt
v s 6 wt.% carbon source
2
D 80F o
s
8
£
o 60F o
2
®
¢ 4o} ¢ 4

120 AMARaaaial Masaissl el T T \AAd Aadasaaals

- 250 um SiC 1

100 F ¢ S!C ¢ 22 wt% infiltrated Si melt J

¥ i 8 wt.% carbon source

o)

g’ 80 -
2
£

'g 60 | <
=
3]
[14

10 20 30

40 50 60 70 80
29
(b)
Fig. 2. XRD patterns of the porous RBSC fabricated by Si melt
infiltration process using SiC/Phenol-resin/carbon black

mixture. : amount of infiltrated Si melt, amount of carbon
source (a) 22 wt.%, 6 wt.%, (b) 22 wt.%, & wt.%.
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Fig. 3. SEM micrographs of the porous RBSC as a function of
the amount of infiltrated Si melt (carbon source used in
SiC/C preform is 6 wt.% constant) : amount of infiltrated
Si melt (a) 14 wt%, (b) 17 wt%, (c) 20 wt%, (d) 22 wt%.
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Fig. 4. SEM micrographs of the RBSC as a function of the
amount of infiltrated Si melt : amount of infiltrated Si melt,
amount carbon source (a) 14 wt%, 7 wt% (b) 22 wt%,
7 wt% (c) 13 wt%, 8 wt% (d) 22 wt%, 8wt%.
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Fig. 5. SEM-BSE mode microstructure of the porous RBSC
fabricated by Si melt infiltration. : amount of infiltrated
Si melt, amount of carbon source (a) 22 wt%, 8 wt%,
(b) 22 wt%, 6 wt%.
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Fig. 6. Variation of the relative porosity of porous RBSC as a
function of the amount of infiltrated Si melt and amount
of carbon source used in SiC/C preform.
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Fig. 7. Variation of 3-point bending strength of porous RBSC
as a function of the amount of infiltrated Si melt.
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