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Figure 9—The pressure of gases in pores at an interface be-

tween an HfC(s) substrate and an HfO,(s) layer. The pressure
is higher when C(s) is present and lower when Hf(s) is present.

B-numbers and interface pressures need to be related to
observations on selective and internal oxidation.

So far, the theory has been applied only to pure
materials, like silicon, and mixtures of pure materials,
like HfC and carbon. When each grain and interface
establishes its own equilibrium with the freestream, the
gas composition at the surface varies with position. How-
ever, when the grain size is small enough, the gas com-
position is uniform and the material should be described
as a solution.

Another area in which the theory is being developed
further involves passive oxidation rates. Many materi-
als form multiple layers. In addition, the effects of si-
multaneous heat flow need to be described because the
key diffusivities depend strongly on temperature.

In general, the theory cannot stand by itself. The cru-
cial experimental data needed are the solubilities and
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diffusivities of oxygen and the by-products like CO.
Thermodynamics can predict what products form, but
experimental data are needed to calculate rates.
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