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Effect of High-Temperature Oxidation on Phase Structure and Flexural
Strength of Si;N4—SiC Ceramics
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Abstract: SisN,—SiC ceramics were prepared via reaction sintering with SiC, silicon powder and SiO, as main raw materials, and the
ceramics were oxidized at a high temperature. The structure and properties of ceramics before and after high-temperature oxidation
were investigated. The results show that the main crystalline phases of the samples before high-temperature oxidation are SiC,
0-Si3Ny/B-SizNy and a small amount of silicon powder, Si;N,O and triclinic-SiO,, while the silicon powder disappears after
high-temperature oxidation and forms tetragonal-SiO,. The mass fraction of B-Si;N, remains constant, and the mass fraction of
a-SizNy decreases from 11.3% before high-temperature oxidation to 6.8% after high-temperature oxidation, while the mass fraction of
Si,N,O and SiO, increases, indicating that o-SisN, can be decomposed into Si,N,O and SiO, more easily than B-Si;N,. After
high-temperature oxidation, the flexural strength of samples decreases from (68.55+6.36) MPa to (49.80+4.96) MPa mainly due to
the decomposition of a-Si;N into Si,N,O and SiO,.
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®1 REMEFERS
Table 1 Chemical composition of raw materials
Raw material Purity Grain size wi%
SiC powder =98% 7-30# 50
SiC powder =98% 30-90# 23
SiC powder =98% 200 mesh 9
Activated SiO, =90% 1250 mesh 3
Si powder=97% 325 mesh 17
Dextrin Plus
Calcium lignosulphonate Plus
Water Plus
Total 102

w—Mass fraction; #—Particle size mark (GB/T 2477—1983).
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XRD patterns of SizN,—SiC ceramics before and after high-temperature oxidation
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Fig. 2 Mass fraction of phases for Si;N,—SiC ceramics before
and after high-temperature oxidation
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Table 2 Ingredient and Properties of Si;N,—SiC ceramics before and after high-temperature oxidation

w/%
Ingredient - - . - Apparent porosity/%  Density/(g'cm )  Flexural strength/MPa ~ Weibull modulus k
SiC SI3N4 SlzNzO
Before high-temperature oxidation ~ 81.28  12.36 2.49 2.69 68.55+6.36 10.48
After high-temperature oxidation 8296  7.80 3.63 2.69 49.80+4.96 9.56
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Fig. 4 Weibull distribution of flexural strength for Si;N,—SiC
ceramics
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