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Discussion of the Whiskerizing Condition of SiC from SisN4 and Carbon
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In order to obtain SiC whisker dispersed Si;Ny, the reaction mechanism and the condition of SiC whiskeriz-
ing through the reaction between Si;N;+ C was studied thermodynamically. In this work, Si;N,+ C mixture
was heat treated in 0.1 MPa of Ar at temperatures from 1350 to 1750°C. SiC whiskers were obtained in the
powder mixture heated above 1600°C. By using the Si;N; powder heat treated at 1100°C for 24h in air,
however, no SiC whiskers were obtained in the carbon mixed powder, indicating that the surface oxide of
Si;N, powder does not take part in the SiC whisker formation reaction. The experimentally measured
nitrogen partial pressure during SiC whiskerizing was in good agreement with the equilibrium nitrogen par-
tial pressure between Si and SizNy, and it suggests that Si vapour is in equilibrium with Si;N,. Supersatura-
tion for the carbothermal reduction of Si;N; was calculated as a function of temperature. Supersaturation

took value 10 to 20 during SiC whiskerizing.
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Fig. 1. Formation of SiC whisker in the powder mixture of
(a) SizN,+C and (b)surface oxidized SizN, -+ C heat-treated in 0.1
MPa of Ar.
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Table 1. Relationship between Heat Treating Temperature and
Phase Stability
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Fig. 2. Mass ratio of the powder mixture before and after heat
treatment.
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Fig. 3. Ellingham diagram in Si-C-N system.
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Fig. 4. Nitrogen partial pressure by observation (@) and the
equilibrium nitrogen partial pressure between Si and SisN, (solid
line).
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Fig. 5. Gibbs energy change for SiC formation from amorphous

Si-0 and carbon.
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Fig. 6. Supersaturation by observation (H) and the theoretical
one (solid line).
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