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On the High-Temperature Corrosion of Cast
Iron in Sulfur Vapor (Part II)

The Change of Structure and Its Hardness during Corrosion

Keizo Nishida

Abstract

The mechanical properties of cast iron are very important as well as its resist-
ance to corrosion in the practical use at high temperature and in sulfiding atmos-
phere. But there has been, so far, few reports on the structural change of cast
iron during corrosion.

So, we investigated the structure and its hardness on the sections of test pieces
of two kinds of cast iron (mottled one and the other bearing 3.62% Al) which were
corroded in sulfur vapor (1atm.) at various temperatures(600-900°C) and in various
durations (to 12hrs.),

The results are summarized as follows:

1} For the mottled cast iron, no significant change was observed up to 700°C,
but at higher temperature fine pearlite structure appeared in the substrate and
began to harden. For the Al-cast iron, on the other hand, the structure changed
rapidly at 700°C, and indicated only ferrite and graphite at 800°C, resulting to re-
markable softening. At 900°C, however, it suffered another change in appearence,
and its hardness did not fall so much as that of lower temperature corrosion.

2) The above observations were explained on the basis of the heating effect of
cast iron and the effect of enrichment of dissolved carbon in substrate during cor-
rosion. Namely, these two effects operate alternately on each of two kinds of cast
iron and many different structures are observed.

Consequently, we must pay more attention to the selection of Al-content, and
specifically for the practical use of Al-cast iron at high temperature and in sulfur-
atmosphere.
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