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ABSTRACT

A two-dimensional Monte Carlo simulation has been used to investigate the effect of the reaction temperature on the formation of
the silicon carbide conversion layer near the surface of graphite substrate. The carbothermal reduction of silica is the reaction
mechanism of silicon carbide formation on graphite substrate by chemical vapor reaction methods. The chemical composition of
silicon carbide conversion layer gradually changes from carbon to silicon carbide because gaseous reactants diffuse through micropores
within graphite substrate and react with carbon at the surface of inner pores. The simulation was carried out under the condition of
reaction temperature at 1900 K, 2000 K, 2100 K and 2200 K for 500 MCS. It was found from the results of simulation that the
thickness of silicon carbide conversion layer increases with reaction temperature.
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Fig. 1. Gaseous diffusion of SiO gas through carbon pores reacting at inner wall of carbon pores.
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Fig. 2. Free energy variation of reactions with temperature.
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Fig. 3. (a) Initial window of simulation program and (b) regular spatial lattice used in Monte Carlo (coordination number k=6).
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Fig. 5. The cross-sectional morphologies of (a) the initial
graphite substrate and the SiC conversion layer on
graphite substrate after simulating at (b) 1900 K, (¢)
2000 K, (d) 2100 K and (e) 2200 K.
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Fig. 6. Simulation result of concentration of (a) SiO(g) and (b)
SiC at 2100 K.
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