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Effect of Ferrite Substructure on Precipitation of Fe;C at MnS in an Ultra-low Carbon Steel

Tadashi Furunara, Sachio Sumvonata, Kenji Wapa and Tadashi Maxi

Synopsis

: The effect of ferrite substructure on precipitation of Fe;C at MnS in an Al-Kkilled steel was studied. By heat treatment,

dislocation density and grain size were varied under the presence of MnS particles. By the subsequent aging at 603K
and 703K, the ratio of Fe;C precipitates nucleating on MnS with respect to the total number of Fe;C precipitates was

lowered under the presence of a larger number of dislocations and grain boundaries.

It was considered that a MnS

particle is less effective than a dislocation, and is comparably effective with a grain boundary as a heterogeneous

nucleation site of Fe,C in ferrite.
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Table 1. Chemical compositions of steel investigat-
ed (mass%).

C Si | Mn | P | S | Al | N | Fe

0.0172 | 0.015 | 0.158 | 0.009 i0.0076 0.0748 | 0.0022 | bal
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Fig. 1. Heat treatments employed.

(a) The common heat treatment and the patterns to
change ferrite substructure

(b) Rapidly transformed ferrite (a high density of disloca-
tions)

(c) Recrystallized ferrite (fine grains)

(d) Slowly transformed ferrite (coarse grains)
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Fig. 2. Optical microstructure of ferrite.
(a) Rapidly transformed ferrite
(b) Recrystallized ferrite
(c) Slowly transformed ferrite

MnS particles in rapidly transformed ferrite.

(a) Optical micrograph

(b) TEM micrograph of carbon extraction replica

(c) Diffraction pattern taken from the particle in (b). The
incident beam is parallel to [012] yas

(@)

Fig. 4. TEM micrographs of Fe,C in rapidly trans-
formed ferrite.

(a) Aged at 603K for 1.8ks (b) Aged at 703K for 1.8ks
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Fig. 5. Microstructure of rapidly transformed fer-
rite aged at 603K for 1.8ks.
(a) Optical (b) TEM micrographs

Fig. 6. Optical microstructure of the specimens aged
at 603K for 1.8ks.

(a) Recrystallized ferrite (b) Slowly transformed ferrite
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7. Ratio of Fe,C nucleating at MnS in the
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Fig. 8. Models of critical nucleus.

(a) Homogeneous nucleation
(b) Nucleation at inclusion

(¢) Grain boundary nucleation
(d) Nucleation at dislocation
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