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Study on Morphology and Size Distribution of
Sulfide Inclusions in Free Cutting Steel AISI 1215

He Yingying Zhou Cheng Li Hongyou Ma Han

( Shasteel Iron & Steel Research Institute Zhangjiagang 215625 Jiangsu China)

Abstract: The morphology and size distribution of MnS inclusions in AISI 1215 free cutting steel billet
were studied. The results show that the sulfides evolve from type I to type II with the position moving from
edge to center at the cross section. Based on Uhlmann model and chemical compositions of the billet it
is suggested that cooling rate and sulfur segregation play an important role in controlling the morphology

and diameter of MnS inclusions. The increasing cooling rate facilitates the formation of type I MnS but is

unfavorable to the growth of MnS. Sulfur segregation contributes to the formation of type 11 MnS.
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Fig. 1 Th distribution of oxygen and sulfur contents at cross section of AISI 1215 billet
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Fig.2 Morphology of sulfides at cross section of AISI 1215 billet
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Table 1 Chemical compositions of zone A and B in type I MnS % 3

(0] Si P Mn S Fe 3.1
A( ) 22.44 2.59 4.37 43.96 8.97 16.58 I MnS
A( ) 45.21 2.98 4.55 25.79 9.02 9.57
B( ) 53.64 36.48 9.89
B( ) 42.61 49.66 7.73 I MnS
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Table 2 Chemical compositions of type I MnS %
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Table 3 Interfacial energy of various interfaces
at the soliddiquid interface between MnO Fe(s) and Fe(1)
/(N+m™")
MnO.Fe(s) Fe(l) Fe( ) /MmO 12
3 o Ao Fe(s) / Fe(1) 0.2
MnO Fe(1) /MnO 0.9
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Fig.5 Schematic illustration of type I MnS formation at the soliddiquid interface
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