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Effect of Solid Contents on Microstructure and Properties of Porous Si; N, Ceramics

Zhang Jingyi Fan Jingpeng Zhang Jian

(Science and Technology on Advanced Functional Composites Laboratory, Aerospace Research Institute

of Materials & Processing Technology, Beijing 100076)

Abstract Porous Si; N, ceramics were prepared by gel casting using agarose additives. By changing the solid
content of the slurries, porous silicon nitride ceramics with different porosities, —Si;N, contents, and mechanical
properties were obtained. When solid contents changed from 35vol% to 45vol% , the porosities decreased from
57.6% to 40.8% , while the fracture strength increased from 96 MPa to 178 MPa. Many fibrous (3 -Si; N, grains
grown from the internal wall of the round pores, the growth mechanisms of fibrous 3-Si; N, grains resulted from the

synergy of solution-diffusion-reprecipitation and vapor-liquid-solid. Both elongated 3—Si, N, grains and suitable interfa-

cial bonding strength contributes to the high fracture strength.
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Tab.1 Properties of the porous Si;N,
with different solid contents

SR A B-SisN, SALE EiiEi S

g/ vol% TR/ % /% /MPa
35 95.6 57.6 965
40 90.3 47.3 120+7
45 84.1 40.8 1789
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Fig. 1  Cross section micrographs of porous Si; N, with different solid contents
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Fig.2  Microstructure of the obtained porous Si;N, ceramics with different solid contents
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Fig.3  Grain width distribution of porous Si;N, ceramics

with different solid contents
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Fig. 4 New fibrous B-Si;N, grains grown on
the surface of the existed B—Si;N, grain
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Fig.5 Pull out of B-SiyN, grains

3 &g
(1) 2G3HR TR AR & 4 35vol% N2 45vol%
i, MR AL 57. 6% AR 40. 8% ,B-Si, N,
TR 95. 6% FEAKZE 84. 1% 25 I #R B I 96 MPa 3
N 178 MPa,
(2) B=Si;y N, fbhr 4 A A RV it — T VE - Bt A
=T =LA AL P RV P B 5 2R BaTAH 25 & A9 185 n
AL AR /b, AL 38 L2 Dy sr AL
AR T AR R B R4 &, (HE A H T B-Si;N,
AL SR AR
Sk
[1] Yang J F, Ohji T,Kanzaki S, et al. Microstructure and me-
chanical properties of silicon nitride ceramics with controlled porosity
[J]. Journal of the American Ceramic Society,2002, 85(6) : 511
[2] Mori H, Mase S, Yoshimura N, et al. Fabrication of suppor-
ted Si;N,membranes using the pyrolysis of liquid polysilazane precursor
[J]. Journal of Membrance Science, 1998, 147(1) : 23
[3] Riley F L. Silicon nitride and related materials[J]. Journal
of the American Ceramic Society, 2000, 83(2) : 245
[4] Yang J, Yang J F, Shan S'Y, et al. Effect of sintering addi-
tives on microstructure and mechanical properties of porous silicon ni-
tride ceramics[J]. Journal of the American Ceramic Society, 2006, 89
(12) . 3843
[5] Jiang G P, Yang J F, Gao J Q. Porous silicon nitride ceram-
ics prepared by extrusion using starch as binder[J]. Journal of the A-
merican Ceramic Society, 2008, 91(11); 3510
[6] Omatcte O O, Janncy M A, Strcklow R A. Gelcasting—a new
ceramic forming process[ J]. Am Ceram Soc Bull, 1991, 70 (10) . 1641
[7] Gilissen R, Erauw J P,Smolders A. Gel-casting-a shape tech-
nique[ J]. Mater. Design, 2000,21 (4): 251
[8] Janncy M A, Omatete O O,Walls C A, et al. Development of
low-toxicity gelcasting systems[ J ]. Journal of the American Ceramic So-
ciety,1998,81(3) ; 581
(HREE 1EE)



	组版_

