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BalAe 72 o] BAA pH, AR D 2995 % BEE o] g3kl A¥A L FT=7] 2 7]
24 Aold B G2 et ARAE 2 02 A S TRl 2 E o)A L o et A
2390, dapzte) L2 0] w2 Aol APu|HTRE AR st AEE AR A dsle vl
AL stgon, vheAd B2 1600°C, AT EY7INA 20 £ 48 d2E A& 33 Yeignh. 27 2%
b|# F3z=7) whe A ] mlal ] WH = ojeks BElr] §lslo] e vl ¥ SEM 242 B8k H|l=d
A8 vAF=E BAsgen, 283 oo 0 ¥kg 2AA 9 VA 54 Hrietdch e Eibad
o o AEu|dTrs dad vebged, uad gElas 943 ARG S A4 ZlEar)r S &
oldL Eglstych Al2E gheaAs e v TE AT Akl hg4ad dEbids s hmodal
A TR FAFA] @eon, ols 27| BElrhe FLde] vr) a8 Aol Aoz EMEU AEad &
F5tael 3-3 2T ghe YArle] Bale] 2 o] Folxl ARAE AEEE S HE 310540 MPae 241 &30
Aot AR AN Z AL vhg LA 9] 26050 MPa Bt E3ih

ABSTRACT

In the binary system of SiC and carbon, porosity and pore size distribution of green body was contralled
by varying pH, by the addition of polyelectrolyte dispersants, and by using different particle size of starting
powders. The preforms having different green microstructure were fahricated by slip casting from suspen-
sions having different dispersion condition. The reaction honding process was carried out for these preforms.
The condition of reaction bonding was 1600°C and 20 min. under vacuum atmosphere. The analyses of opt-
ical and SEM were studied to investigate the effect of green microstructure on that of reaction bonded sil-
icon carbide and subsequently the mechanical properties of sintered hody was investigated. Different green
microstructures were obtained from suspensions having different dispersion condition. Tt was found that the
pore size could be remarkably reduced for a fine SiC {0.5 um). The bimodal microstructure was not found
in the present study, which is frequently observed in the typical reaction bonded silicon carbide. Il is con-
sidered that the ratio between SiC and C was responsible for the formation of bimodal micrestructure. For
the preform fabricated from the well dispersed suspension, the 3-point bending sirength of reaction-bonded
silicon carbide was 310440 MPa compared to the specimen fabricated from relatively agglomerated par-
ticles having lower value of 26050 MPa.
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Fig. 1. SEM rmucrographs of starting materials (a)
SIC(GC 2,500) and (b) carbon black
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Fig. 2. Overall experimental procedure for fabricating
reaction bonded SiC.
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Table 1. Slip Conditions According to Dispersani, pH
and Particle Size

Condition
Green Starting material | Dispersants | pH
body
Bl SiC (SC 25000+ | Betz1190:0 3
Carbon wt.%
B2 SiC (SC 2500)+ | Betz1190:0.05 3
= Carbon wt.%
B3 SiC (SC 2500)+ | Betz1190:0.5 3
Carbon wt- %
D1 SiC (SC 25000+ | D-3019:0.5 9
Carbon wt.%
D2 SiC(UF15)+ DO#113:0.5 9
Carbon wt. %
sl
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B3~D2 oln], Mg e = Ate] 4 Hxdh A4Y
#= B1~B2 o5k

A7e] ez Axd APAE FH
F. 10°C/ming] #2252 1600°C7A =247 &,
AFgFol A 208 A4 A DL 4A 8 A=3E .

r

| HzA

ah

2.3. &7 4 2y .

ZYzrel i J e A2 E Al A EAE A2
7] 98 Electrokmetic Sonic Amplitude(ESA-3000,
Matec Applied Science, U.S.A)E &35l g7l
mobility® 3 8der, 43 73ar] 2L ExE
porosimetry(Autoscan-25, 60, Quantachrome Corp.,
USA)E Argste E435k5) 2249 Y 2%
= AL 7] (Mastersizer, Malvern, UK.)E AFg-3)
At AEAe del Ayae skl B g
gozdg Falgden], LAxY EEE ASTM C-
1120 B 95 SAsidrk AEHL X-ray dif-
fractometers o783} 30 kV-15 mmA2] =7~
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(Hitachi, Japan)& ©]-85le] dasiddn). 38 4=
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Fig. 3. Particle size distribution of starting materials
measured by laser scattering. {(a) SiC and (b)
carbomn.

ESEEE

- HAE

2vol% 0 01M NaNO, Suspsnsian

—0— 5 —@— SIC +0.5%!% Resin

—Q— 5IC+ 0 Swl% D-3019  —4— C+ 10w Betz-1190
—H— SIC + 0 Dawt% Betz-1190

—M— 5IC + 1 0wl Balz-1180

—A— §IC 7 € +0.5wt% Batz-1190

~-dh— §IC - C+ 0 Bwl% Batz-1150 + O 5wl% Resln

20

10 -

Mobility(m' /V"s)" 10"

. TP EES SRS SRNPU R TRNPUU NP RSP N
15234587891011

Suspension pH

Fig. 4. ESA titration curves versus suspension pH
for 2 vol.% suspensions.
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Fig. 5. Plats of volume frequency versus pore radius
hy mercury porosimetry for green hodies.
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g, dhe A pAe ddulgol 2 SHS o
29 Aoz 2%y} 1800~2000°C AEse, Si+C
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Table 2. Green Density and Sintered Densiiy of Reac-
tion-Bonded SiC

Densities Green densily Sintered density
Green body\ (Relative density, %) (g/cm®)
Bl 46 27
B2 45 2.72
B3 50 2.85
D1 49 2.8
D2 61 2.95

Table 2% 717he) E402Ad) w2 48 dxsd
o] AEAZ dh22d AHE v 4247 =S e
g7 gl dhzide dxe guimgo g 77,
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4 9AS AL B1~BS, D18 Bz A Az
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3 el Ay, Qxte] vhiEe) F g vl
Zom 3 YA ghko] Avjd oz pgols] fE
o hata] o] & o|FjA HA S D7} 713
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E Fig. 6ol Eoli= AAZ 7]3c] A8 Jid £
7] WEd dherAA g A g BejxdE g9le
e Aoy gl
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i

Fig, 7. Optical microstructure of reaction bonded SiC (X500) showing green microstructure. (a) Bl, (b) B2, (c)

B3 and (d) D2.
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Fig. 8. X-ray diffraction patterns for reaclion-bonded
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Fig. 9. SEM microstructure of reaction bonded SiC fabricated at 1600°C. {a) B1. (b) B2,
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