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Effect of Addition of Silicon Carbide on
Morphology of Silicon Carbide Grains Transformed from Silicon Nitride
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Abstract: Silicon carbide (SiC) grains with different morphologies such as equiaxed crystal and columnar
crystal were prepared through the silicon nitride (SisN,) transformation using SisN, and graphite as raw
materials, SiC as an additive. Scanning electron microscopy, X-ray energy dispersive spectroscopy and X-ray
diffraction were used to characterize the structure and morphology. The effect of the addition of SiC on the
morphology of SiC grains and the mechanisms were investigated. The results reveal that the addition of SiC
contributes to the transformation of SizNsinto a-SiC and affects the morphology and size of final SiC grains. With
the increase of SiC addition, the morphology of the SiC grains changes from columnar crystal to equiaxed crystal,
and the particle size decreases sharply. Si;N,; firstly decomposes into silicon vapor and nitrogen at high
temperature. Then the smaller SiC grains form by the gas-solid reaction between Si(g) and C, followed by its
recrystallize. The addition of SiC can promote the formation of the defects on grains, thus influences the growth
orientation of SiC grains. The formation of equiaxed grains is promoted because silicon vapor can recrystallize at
the crystal defects.
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Tab. 1 Experimental scheme of the preparation of SiC %

KA w(Si;N,) w(SiC)
1 100 0
2 80 20
3 70 30
4 60 40
5 40 60
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Fig. 1 XRD patterns of samples with different SiC mass

fractions at sintering temperature of 2 000 °C
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Fig. 2 SEM images of samples with different SiC mass fractions: (a) 0%,(b) 20%,(c) 30%,(d) 40%, (e) 60%
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Fig. 3 SEM image of sample grain surface and corresponding EDS spectra:

(a) SEM image of sample grain surface, (b) EDS analysis of I point, (¢) EDS analysis of Il point
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