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The Densification of SiC Ceramics Prepared by Pressureless Sintering
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Abstract: Silicon carbide ceramics were prepared by pressureless sintering. The effects of different sintering temperatures, doping amounts
of carbon and particle sizes on the structures and properties of the silicon carbide ceramics were investigated. The research shows the
distribution of carbon in the ceramics is more homogeneous, the density and the mechanical properties of SiC ceramics increase when the
amount of the carbon additive (phenolic resin) increases. When the content of the phenolic resin additive reaches 2.0wt.%, the ceramics
achieve the highest density and the strongest bending strength, which are 3.17 g/cm’ and 507 Mpa respectively. When the content of the
phenolic resin additive is more than 2.0wt.%, the abnormal growth of SiC grains and pores appears inside the ceramics, the bending strength
and density of the SiC ceramics decrease. The density and shrinkage of SiC ceramic initially increase with the increase of the sintering
temperature up to 2150 “C, but stop increasing with the temperature further increased. The optimum bulk density and bending strength are
3.18 g/cm® and 507 MPa after sintering at 2150°C in Ar gas. Under the conditions of sintering at 2150 C and preparing with 2.0wt.%
phenolic resin additive, two types of SiC powders were obtained for the study on the impact of different particle sizes. One type is single size
particles which average 1.0 pm and 2.0 um, respectively, and the other type is the particles of mixed sizes (the mixing ratio is 4:1); the relative
bulk density and bending strength of the SiC ceramics prepared with the mixed powders were better than those of the samples prepared with
the single-sized powders.
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Tab. 1 Particle size distribution of SiC powder

Powder diameter <10% <25% < 50% <90%
Samples (lum) (pm) (wm) (pom)
Al 0.515 .593 0.692 0.888
A2 0.553 0.722 1.047 3.143
A3 0.684 1.189 1.964 5.390
A4 A2 : Al=4:1 Average particle size 0.8
A5 A3 : Al=4: 1 Average particle sizel.6
F2 RERGERIEL (RESE)
Tab.2 Composition of sintering test system 1 (wt.%)
Content (wt.%)
Raw materials
1 2 3 4
Al 97.5 96.5 95.5 94.5
Phenolic resins 0 1.0 2.0 3.0
B,C 2.5 2.5 2.5 2.5

R3 ARG R (RESH)
Tab.3 Composition of sintering test system 2 (wt.%)

Raw materials

Content (wt.%)

A2-A5
Phenolic resins

B,C

95.5
2.0

2.5
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Fig.1 Fracture surface microstructure of SiC ceramics with different phenolic resin content: (a) Owt.%; (b) 1wt.%; (c) 2wt.%; (d) 3wt.%
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Fig.2 The relationship of the density and bending strength of SiC
samples with the phenolic resin content
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