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Thermodynamic Study during Graphitization Process in Hypereutectoid
Steels

S. A. Rounaghi', A. R. Kiani-Rashid’, F. Fazeli’
metallurg@gmail.com, kianirashid@gmail.com, _f-fazeli@ferdowsi.um.ac.ir

Absract

For several decades occasional attempts have been made to produce graphitic steels with
good machinability and cold-workability, because the presence of graphite nodules rather
than iron carbide (cementite) precipitates should assist chip break-up during machining
and additionally act as a lubricant at the machine tool-workpiece interface. This is
currently achieved in high performance free-cutting steels by alloying with Pb, S or other
elements, but can lead to difficulties with toxicity and recycling. In the case of
graphitisation of conventional carbon steel compositions, this is expected to require long
times, usually many tens or even hundreds of hours. The graphitisation process has been
accelerated by alloying with Si and Al. These elements are used to destabilize the iron
carbide, but some elements such as Cr and Mn stabilize it. In this work the effects of Si
and Mn on the stability of cementite in hypereutectoid steels were studied using a
thermodynamic database, Thermo-Calc and it was considered that Mn and Si decrease
driving force during graphitization process in hypereutectoid steels.

Keywords: Graphitization, Thermodynamic, Graphite, Cementite, Hypereutectoid steel.

1) MS Student of Materials Engineering, Dept. of Materials Engineering, Ferdowsi Univ. of Mashhad,
Mashhad
2) Assistant of Prof. Dept. of Materials Engineering, Ferdowsi Univ. of Mashhad, Mashhad



