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The Effects of Surface Finish and Grain Size
on the Strength of Sintered SiC
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ABSTRACT
During the last decade, there have been many studies on the new ceramics, especially engineering ceramics.

Sintered silicon carbide is one of the main materials in engineering ceramics.

This study shows the effects of surface treatment and microsiructure, especially the abnormal grain growth, on
the strength of sintered SiC. Surfaces of sintered SiC are treated with 400, 800 and 1200 gric diamond wheel, Grain

growth is introduced by increasing the sintering times at 2050°C. The S—« transformation ocenrs during the sintering

of f-siarting maierials and is often accompanied by abnormal grain growth. The overall strangtl distribution are

estimated using the Weibull statistics,

The results show that the strength of sintered SiC is limited by extrinsic surface flaws in normal-sintered specimens.

And il is found that the finer the surface finishing and the grain size, the higher the sirenglh results. But the
strength of abnormal sintering specimens 15 limited by the abnormally-grown large tabclar grains.

The Weibull modulus increases with the decreasing grain sizc and the decreasing grit size of grinding.
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Table 1. Properties of specimens at various sintering times

property | average grain - . . :
R (largest prain migrostructura linear (S Br)mkage Smt'ﬁfe% d]gn;..ty
sinlering time ™, | size) sizc - e
0.5 hr 24 pum spherical shape and 16.0 g7
(12 g} uniform grain size
1.0 hr 8-10 xm transient 16.1 98
(a5 pm)
1.5 hr 12-15 pm large aspect ratio and 16.2 | 9%
(150 pan) exagperated grain growth
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Fig. 3 MOR. as a function of surface finish in sin-
tered SiC. Above mark (A) indicated the
strength of specimens which were annealed
at 2000°C after surface treatment with 400
grit diamond. (AS. RE.=as received)
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Fig. 5 Microhardness{()}, toughness (@) and
brittlcness (A) as Tunction of sintering
times in sintered silicon carbide.
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