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Abstract

Though many theories have been proposed on the mechanism of growth in cast iron,
it was proposed here that an irreversible migration of graphite during cyclic heating
may be the cause which plays the leading role in the present problem. This concept
which considers the growth of cast iron to be a metallurgical phenomenon is based on
the microstructures in grown iron observed optically. In the present paper, an attempt
was made to obtain a more detailed picture using an electron microscope with special
reference to the changes in the graphite structure of grown cast iron.

It was shown that the fluffy protuberances growing from the sides of primary graph-
ite flakes are neither fissures nor oxides, but are definitely fine graphite flakes redistrib-
uted in the matrix. It was suggested that the migration of carbon in heating cementite,
as well as graphite, changes the characteristics and causes the formation of fine cementite
particles. It was further noted in the electron-microstructures that fine cementite particles
also appear near the mother graphite flake.

Hitherto considerable difficulty was encountered in the observation of the inner
structure of graphite by an optical microscope. But in the present work using an elec-
tron microscope, it was shown that within the graphite nodule of grown graphite steel
a porous portion may be observed near the surface. Further, it was confirmed by a
quenching test of the steel that the outer layer of graphite nodule becomes porous as a
result of dissolution of graphite into the matrix.
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