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Porous SiC Ceramics with Multiple Pore Structure Fabricated via Gelcasting and
Solid State Sintering
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Abstract: Porous SiC ceramics with multiple pore structures were fabricated via gelcasting and solid state sinter-
ing. A novel gelling agent of Isobam was applied and PMMA was used as both foam stabilizer and pore forming
agent. The mechanical properties of porous SiC ceramics were investigated as functions of PMMA content, rotating
speed of ball mill, and sintering temperature. With PMMA content increasing from 5wt% to 20wt%, the foaming
effect was inhibited while the stability of bubbles increased. When the rotating speed was 220 r/min, the open po-
rosities of the as-prepared SiC ceramics sintered at 2100°C varied from 51.5% to 72.8%, and compressive strength
varied from 7.9 to 48.2 MPa. With the rotating speed increasing from 220 to 280 r/min, the foaming effect was ag-
gravated and the porosities of SiC ceramics sintered at 2100°C increased. While the sintering temperature increasing
from 2050 to 2150°C, the SiC ceramics prepared with PMMA content of 20wt% at rotating speed of 220 r/min de-
creased in the open porosities while increased in compressive strength.
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Fig. 1 SEM image of PMMA
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Fig. 2 Fracture surface microstructures of porous SiC ceram-
ics with different PMMA contents, fabricated at rotation speed
of 220 r/min and sintered at 2100°C
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Fig. 3 Porosities and mechanical properties of porous SiC
ceramics with different PMMA contents, fabricated at rotation
speed of 220 r/min and sintered at 2100°C
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Fig. 4 Fracture surface microstructure of porous SiC ceramics
with 20wt% PMMA fabricated at different rotation speeds and
sintered at 2100°C
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FAIIER IR, IR T R A R, BR Y
R R 3 240 r/min PLEI, R A AR FLECR:
B SALEB YRS Ak, R RN R [
I, SRR 2 R A AR N I IR, I FE I B 7 B
AR L1 PMMA B0REAH XS 250/, 5 B0
SEPE TR B, BN R S AE R TSR ) AR R 2R
BAK, mATHEZILMERGRKM T FI,
PR N, RGNS ES L,
SAALBESTE K,

5 2 BREEHLAS [F) e ot 22 FLAR ALt B e <AL
S HPERE RS  7E PMMA V8008 LL A e 453
JE— 2 MG, 2 LB R )24 M e 22 R
g m, il R A3 2 FLEs M e T 3L D) 2E
fiE. 2% 220 r/min FF+3 240 r/min B, T
KRR, T BOR AT B LN BRI 2
TFAFLBRR L 56.6%3¢ %] 66.0%, Hk 4655 5 b
2 H 38.7 MPa [{KLE] 20.7 MPa. 4% 4% = 2
260 r/min 2 b, fLRBRAMAILHEZ, <A
WA e T B, (R EE M . ok 280 r/min 4%
P13 310 2 FLERAL AR BT D FLBURIL 3] 81.3%
Kk, BAALEN 82.5%, HIN Y, % fLRRILEER R
JE A PEAKE] 3.1 MPa.

23 REREMNBZILRAERERMNE R
NEFEHRERI R M

Kl 6 2 7E PMMA W8Il N 20wt%, BRES L IH
N 220 t/min 46 RS BIIRAA, SRR R be 4515
B 22 L0 A fiok B 5 T T ) R TE . AN 6 AT LA
FH|, PMMA 1E R iU B 2 2 )5 B R ALK
SRATAE, Bl be b B I TH i, Al () R F 38 7 AR
Ko 1E 2050 CRL M2 Z LM &S, Tk

100 50
—a—Open porosity ]
—e— Compressive strength &
W0F o : e {40 S
‘\a ] T
= . E]
= 0} _——" {305
a w
] |
= 70t {202
g I~
5 | E
60 103
n (]
T
50 1 i | . L . 1 0
220 240 260 280

Rotation speed / (rmin™')

K5 PMMA #RHith 20wt%, GE4hiiiy 2100°CH, AN
NS 22 LRI R B LA TN ) 2 Pk BE AR S

Fig. 5 Porosities and mechanical properties of porous SiC
ceramics with 20wt% PMMA fabricated at different rotation
speeds and sintered at 2100°C
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Fig. 6 Fracture surface microstructures of porous SiC ceramics with 20wt% PMMA sintered at different temperatures, fabricated at
rotation speed of 220 r/min
(a) 2050°C; (b) 2100°C; (c) 2150°C
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Fig. 7 Porosities and mechanical properties of porous SiC
ceramics with 20wt% PMMA sintered at different temperatures,
fabricated at rotation speed of 220 r/min
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