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Abstract

Grain boundary sulfidation, which is often observed beneath the surface scales on
the heat-resistant alloys, is discussed on the basis of theoretical calculation and sulfid-
ation experiments of the Fe-Cr alloys in H,5-H, atmospheres. When the Fe-medium
Cr alloys were sulfidized at sulfur pressures lower than the dissociation pressure of a
ferrous sulfide, the preferential sulfidation along the grain boundaries emerged from
below the thin surface scale. Diffusional analyses were made to simulate the sulfide
growth and chromium depleted zone after considering thermodynamical limitations
peculiar to sulfidation at very low sulfur pressures. A good agreement was obtained
between the calculated and measured values, except for the parabolic rate constants k,
of the Fe-medium Cr alloys sulfidized below a critical sulfur pressure. In these alloys
the measured values for k, were much larger than the calculated ones so that the
preferential sulfidation at the grain boundaries may explain the difference between the
two.

Two necessary conditions are proposed for the preferential attack at the grain
boundary :

(1) The diffusion flux of the sulfide phase is higher than that of an alloy phase.

(2) The concentrations of less-noble metals in the sulfide phase are larger than

the alloy compositions.
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