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ABSTRACT

Reaction bonded silicon carbide (RBSC) composite for heat-exchanger was fabricated by molten Si infiltration method. For
enforcing fracture toughness to reaction bonded silicon carbide composite, the surface of carbon fiber has coating layer by SiC or pyro-
carbon. For SiC layer coating, CVD method was used. And for carbon layer coating, the phenol resin was used. In the case of carbon
layer coating, fracture toughness and fracture strength were enhancing to 4.4 MPa- -m"? and 279 MPa.
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Table 1. Characteristics of Start Raw Materials
Materials Supplier Remark Purity
SiC Showa denko 130, 6.7, 3 1.2 um >99.5%
Phenol resin Kolong chemical - 55%<Carbon contents<60%
Carbon black Korea carbon black N774 Carbon contents>90%
Si ingot LG siltron - >99,9999
Carbon fiber Toray - -

Table 2. Composition of Carbon Fiber Reinforced Reaction Bonded SiC

Sample SiC (wt%) )
Phenol resin(wt%)  Black carbon(wt%) Carbon fiber(vol%)
35 um 6.2 um
SCF-0 70 30 5 6 0
SCF-1 70 30 5 6 5
SCF-2 70 30 5 6 5°

a:CVD coating process, b:phenol resin coating process
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Fig. 1. Experimental process of the Si melt infiltration to
fabricate reaction bonded SiC composite.
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{ Experimeutal setup for Si Melt Infiltration ]===

SiC/carbon black/Penol resin/Chopped high medulus carbon fiber preform

RALY TN
R

10°C/min, 1550°C, Vacuumed, 30min holding

A3 Copped bighmodias
"4, carbon Rber
@ cabonblak
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Fig. 2. A schematic of experimental setup for the Si melt infiltration to fabricate a chopped high modulus carbon fiber reinforced

reaction bonded SiC.
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Fig. 3. SEM microstructure of fracture surface of non-coated
carbon fiber reinforced reaction bonded SiC fabricated
by Si infiltration
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(a) CVD coating

(b) phenol resin coating

Fig. 4. EDS of carbon fiber reinforced reaction bonded SiC fabricated by Si infiltration process as a function of carbon coating

process.
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Fig. 5. Variation of density of RBSC fabricated by Si
infiltration process as a function of carbon fiber coating
process.



$5 ST S8l AR WA Bh HRdE TS B AR L B A% TP de) WE 9% 535

500
Jas
450 b o —Jas
a0} W / {40
N’\ \
g NEY)
= 350 + 1
g 432
300 -
S ‘——*5\§_—__———9 {28
[$]
& 250} 124
200+ 120
150 | 116
12
100 L L

Il
SCF-0 SCF-1 8CF-2

Fig. 6. Variation of 3-point bending strength and fracture
toughness of carbon fiber reinforced RBSC composite
fabricated by Si infiltration process as a function of
carbon fiber coating process.

Fig 6 % 717 wHom BW A48 B 44t 2
Fe ARe) A 54 WsE B3] A 3W F
4 w33 A4S 24% ARE HAFL Uk 3
1 78 A= 0 AAAH el 2 29 B 5
Qe doi7l grel BARE AESAT 38 FY A=
o Wste 487 AR e A8

4 /29 s
g 27 veistA 29 jEE

i

(SCF-0)7} 297 MPa®Z 7}%

g4 A7 A7E 5 AlHoA] SCF-12 274 MPa, SCF-
279 MPa°]Sith ol & UEE W] ER ZE

Jﬂoﬂﬂ 10% ©lWe] =gkl apolg Ho

A EA AL Fuk 98 34 #87tee & Hale

AR e e AT & Ak A o °“*4
Wl B ARt A7TEA g2 A1E, SCF-09] 7
4.0 MPa-m"¢] Zk2 JERAZ CVDH Euﬂﬂﬂﬂ Al

. SCF-1914] £&o} 3.6 MPa-m'? 0.2 &4 A4 A7}
dr sl AR E AYS 1T + Aot s
A5k phenol resin&Z A2 E ©A A{7H H7HE A,

SCF-2¢] 7%= 44MPa-m'™ 33 Q1Ao] &4 A

h A7 e AReIA Br} g4 A T £

KIST WD25.9mm 20.0kV x3.0k 10um

(a) SCF-1

122 ot e

‘Ri‘jr

E’
a
~
Fll‘

a4 2
FS‘EL
)
S
oX, o
—ng:(m

ZE ¥ Qﬂ Apzlo ]E]' zF "]%94 aj A
C ‘ﬂoﬂ o3 ®Ho] SiCE Azld
< A AHF pulloutd o] A
2} kol ak phenol resin?} carbon black® 2 H¥H
% 2748 ofo] Ho] FRAO R pull-outdl
& 2tk o]A& cvDyel o3 JHEE g
7}51 oM A A IFE &§ Siol
Af7F A7HEA @3 AggtE AlHEr Ee
4 78 Aol pasts Aow WodE, &
enol resin?} carbon blackS® EH Az|E ¥©A
71‘—:3 7te Hhea weltd B3R e va A
&8 4§ Sizte] A"l wk3Ado] Aojxlo] &
A7) vebg ¢ e A pullout gl <9
Ag A a3t yept k3 148 S
ROE AZEATH

s B BN
o mlm
o W oe
<
] r-?‘i
)
Fﬁ o

L P oy o
orﬂjﬂ

rﬂ‘*‘r_
re l")‘ i NO" oﬁ, 2

T
I

o
nJR :10 uN' = =2

9 o gx e X opd B oS o

-

czij’g ¥

o

rlr & by o ok

44d £

317} ALE WeA2A @3t
o

o M
o P
@ ox
S oo o
1&;
JFI
E?l
f
iN—a
BN
i
Jr
o,
o
o
'
ML

%

—N_l(

>

(i Mo

2 of -

X 2

N, fo,
o)
)
N
i,
p
B
X

[e}
o3k W /j2E AW HHAXYL 3.6MParm'E
A71EA] e AHe] 94,0 MParm"A)ETH 7HAE A
2} phenol resin®} carbon blackg ©]§-3 ©AAf EW
2y g4 A7} @718 AS $3)2040] 44 MParm' PR

KIST WD25.4mm 20.0kV x3.0k  10um

(b) SCF-2

Fig. 7. SEM microstructure of fracture surface of carbon fiber reinforced RBSC fabricated by Si infiltration process as a function of

carbon fiber coating process.
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