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Spheroidization Behavior of Cementite during Annealing
at Two Phase Region in Hypo-eutectoid Steels
Masahito Suzuki, Akifumi Hiramatsu
Synopsis :

The hypo-eutectoid steels are used for structural parts, and required for high workability in process to make these parts. To obtain high
workability, spheroidization treatment has been applied to hypo-eutectoid steels.

In this study, it was investigated that the effect of microstructure for heating above A, point on spheroidization behavior of cementite
during slow-cooling-method in hypo-eutectoid steels. Following results were obtained.

The undissolved cementite particles in specimens for heated above A; point, grow with contributing to divide austenite grain during
slow cooling, and then pearlite is not formed from divided fine austenite grain. Cementite is spheroidized, when there has been large area
of interface between ferrite and austenite in specimens for heated above A, point, even if there has been no undissolved cementite particles.
Therefore in spheroidization for hypo-eutectoid steel by slow-cooling-method, it is also important factor that area of interface between fer-

rite and austenite of microstructure for heating above A, point.
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Table 1 Chemical composition of specimen used (mass%)
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Fig. 2 Schematic illustration of heat pattern.
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Initial microstructure:
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Fig.3 Changes in microstructure during annealing in cooling rate of 10C/h from 730C.
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Fig.4 Changes in number of cementite particles during anneal-
ing (initial microstructure: spheroidal cementite.)
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Fig.5 Changes in microstructure during annealing in cooling
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ing rate of 2C/h from 730C (initial microstructure: fer-
rite-pearlite.)
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g.7 Changes in number of cementite particles and volume
fraction of austenite during annealing in cooling rate of
10C/h from 730C.
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Fig.8 Changes in microstructure during annealing in cooling rate of 10C /h from 730C.
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Fig.9 Changes in microstructure during annealing in cooling rate of 2°C/h from heating temperature above A, point (initial

microstructure: ferrite-pearlite.)
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Fig.10 Volume fraction of austenite in the specimens after heat-
ing above A, point for 4h (initial microstructure ferrite-

pearlite.)
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Fig.11 Area of interface between ferrite and austenite in the
specimens after heating above A, point for 4h (initial
microstructure: ferrite-pearlite.)
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Fig.12 Schematic illustration of spheroidization behavior of cementite during slow-cooling-method in

hypo-eutectoid steels.
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