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Table 1 Chemical components of B4C powder (wt%)

Total B Total C Free C B,0; Fe, 04 Si
74.68 19.78 0.9 3.25 <0.5 <0.5

&2 ERARH

Table 2 Raw materials

Raw material Manufacturer
(CH;3);NOH (TMAH) Zibo Kunyuan Chemical Co., Ltd.
CH;CONH, (AM) Hangzhou Greenda Chemical Co., Ltd.
C,H(N,O, (MBAM) Tianjin Ke Mao Chemical Reagent Co., Ltd.

(NH4),S,054 (APS) Beijing Chemical Reagent Factory
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TR (1) 25 5 5 R W SR 0 20456 T R DN T 3 = B E R R B IR AR CMT5150 B H 775 RER
B MLLA = ri s it o7 Q. 2 R B A A RE RT3 mm x 4 mm x 36 mm, P5EECH 20 mm, %%
HZON 0.5 mm/min. WIEEFIMER A BIL D) 25 E, RS 2 mm x 4 mm x 36 mm, )%
FE4 2 mm, #FEJY 20 mm, MNEGEZEN 0.05 mm/min.
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Table 3 Effects of solid volume content on the demolding time

Solid volume content / vol% Body shape Demolding time / min
40.0 Soft, deformable 60
41.7 Soft, deformable 50
43.5 Hard, no deformation 40
45.0 Hard, no deformation 30
47.6 No deformation 30
50.0 No deformation 30
2 BR AT E R
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TMAH &8 1 wt%. [AHH5EAE 40 vol% ~ 55 § .
vol% ZIAJI, [EIAHE & SRR . B [a] 8 8000}
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ﬁﬁ%'@iﬂu’ ﬁﬂﬁﬁﬂﬁﬁ*«@ﬁ B‘J*ﬁfﬁ%ﬁﬁjiﬁzf&, Solid volume content / vol%
ARG, P T PR . 4 [ AH & 25N 2 B 1 B A xR R JOR B R
45 vol% ~ 50 vol% I, BiAvRERE ks FE (k1 Figure 1 Effects of solid volume content on the
viscosity of SiC slurry

MEH R, RS EEAE KT 10000 mPa-s, Kl
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B2 1 F B A ERRF & A 0 SEM B A (a) 40 vol%; (b) 42 vol%; (c) 45 vol%; (d) 50 vol%
Figure 2 SEM micrograph of sintered SiC prepared from the slurries with different solid contents:
(a) 40 vol%; (b) 42 vol%; (c) 45 vol%; (d) 50 vol%
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Effect of Solid Phase Content on the Properties of Silicon
Carbide Ceramics by Gel Casting and

WEI Hua-Yang, ZHAO Xiao-Bo, XU Hong-Zhao, ZHANG Y ong-Cui,
WANG Yu-Bao, BAO Xiao-Yun

Shandong Industrial Ceramic Research and Design Academy, Zibo 255086, China

Abstract: Silicon carbide ceramics have been are widely used in many fields. In this paper,
silicon carbide ceramics were prepared by gel-casting, which is a net-shape modeling technology
caused by the polymerization of organic monomer (acrylamide), and pressureless sintering. It was
shown that the green bodies molded by gel-casting have uniform structure, high density, high flexural
strength and machinability. The effect of the solid phase content of the slurry in the microstructure of
the sintered silicon carbide was also examined. The result showed that the flexural strength and the
fracture toughness improves with the increase of the solid phase content.

Key words: Silicon carbide; Gel-casting; Mechanical property



