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Effect of Ti on the Isothermal Expansion of Flake Graphite Cast Iron
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Abstract

The flake graphite cast iron with coarse graphites (FC) and the 0.4% Ti alloyed iron
with fine and eutectic graphites (FCTi) were repeatedly heated in the austenite with various
oxygen concentrations to investigate the effect of Ti on the isothermal expansion. The
results obtained were summarized as follows:

1) The growth of both irons increased with oxygen concentrations, but the growth of
FCTi lowered to 1/2 that of FC by simple cyclic heatings and 2/3 by isothermal heatings.

2) The lowering of growth by adding Ti was due to the decrease in the migrating distance
of carbon and the amount of the carburizing atmosphere produced on account of the inhibi-
tion of the penetration of the oxidizing atmosphere into the interior owing to finer graphites.

3) The growth of both irons increased with the width of the pearlite ring rather than the
weight change.

4) Ti had the effects to improve the mechanical properties and to lower the growth by
changing coarse graphite to finer. But the carbon potential in the colonies of eutectic
graphites was higher in the dilute oxygen concentrations below 10%, so the growth was
promoted due to the increase in the amount of migrating carbon during the isothermal
heating and the slow cooling. That is, it became clear that Ti had the double effects of
lowering and promoting growth.
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