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Effects of sintering additives on microstructure and properties of
porous SiC ceramics with high porosity
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( 1. School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083, China;
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Abstract: The porous SiC ceramics were fabricated by gel-casting and pressureless sintering process in air atmosphere
with a solid loading of 10% slurry constituting of tert-butyl alcohol, acrylamide, SiC powder and sintering additives. The
effects of two kinds of sintering additives, Al,0; and Al,0;+SiO,, on the porosity, microstructure and mechanical
properties of the porous SiC ceramics were studied. The results show that the sintering additive of Al,0;+Si0O, obviously
improves the sinterability of SiC ceramics, and compared with that only using Al,O; as sintering additive, both sintering
temperature of SiC specimen and formation temperature of mullite phase are decreased by about 50 . The median pore
diameter of the porous SiC ceramics is about 2 um and presents single peak distribution. The compressive strength of the
porous SiC ceramics increases with increasing the sintering temperature, whereas the porosity has little change. Using
Al,0,;+8Si0, as sintering additive, the porosity and compressive strength of SiC porous ceramics sintered at 1 400
reach 70.57% and 17.74 MPa, respectively.
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Table 1 Compositions of samples A and B
(3714 Mass fraction/%
Sample
a-SiC a-Al,04 Si0,
SiC SiC
A 80 20 -
B 72 20 8
13
1 SiC d 20 mm><20 mm
1.1 SiC
SiC  (
) Dsy 3.23 um WDW3020
99.95%  a-Al,05(CT-3000 ) 3~4 AutoPore
Dsy  0.80 um 99.89% Sio,  VI9500
( ) D5, 0.40 Shinadzu SSX-550 SEM
um 95.66% XRD-7000
(AM) N,N'— (MBAM) maxima—x
(tert-butyl alcohol TBA) 3
2
1.2
21 SiC
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800 800
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SiC 0-Al,04 SiO, 1
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Table 2 Properties of samples A and B after being sintered at different temperatures

Sample Sintering temperature/ Bulk del}gity/ Total porosity/ Open porosity/ Compressive strength/
(grem™) % % MPa
A 1300 0.88 73.10+0.8 70.23+1.6 3.45£1.5
A 1350 0.87 72.52+1.3 69.96+1.2 4.76x1.2
A 1400 0.87 71.93£1.5 69.55+1.5 7.39+2.1
A 1450 0.89 71.21£1.5 69.35+2.1 12.14£1.3
A 1500 0.92 68.90+0.9 67.58+1.4 8.14+1.3
B 1300 0.85 72.95+1.2 68.24+2.1 10.28+2.3
B 1350 0.88 71.34+£1.5 68.30£1.6 14.32+1.8
B 1 400 0.91 70.57+0.8 68.10+1.3 17.74+0.8
B 1450 0.97 68.50+0.7 64.20£2.5 14.98£1.6
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Fig.7 SEM images of samples A and B

after being sintered at different
temperatures for 1 h in air: (a) Sample B,
1 350 ; (b) Sample B, 1 400 ;
(c) Sample B, 1 450 ; (d) Sample B,
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