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Rapid and Direct Spheroidization of Carbide in Hypoeutectoid Steels

Wu Fan Liu Jian Hu Junsui

(Department of M aterials Engineering and Applied Chemistry, NUDT, Changsha, 410073)
Abstract Some physmetallurgical problems related to direct spheroidization of carbide in the process of fine—
rolling were analyzed and investigated in this paper in accordance with the author’s viewpoint that the morphology of
carbide phase in product of eutectoid reaction might be affected by grain size of austenite mother—phase in steels. It is
concluded that when a hypoeutectoid steel with super-cooled mono—phase austenite microstructure is fine—rolled at the
temperature bellow the equilibrium point of Ael in Fe-C diagram, the austenite grains would be refined due to previous
“overprecipitation” of ferrite along grain boundaries and deformation bands. At the same time, the eutectoid reaction of

intra—grains instead of that along the boundary is induced with the inerease of the rolling rate. While the as—olled steel

stays briefly at the rolling tem perature, carbide in the steel may be better spheroidized.
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’ Fig. 1 Carbide spheroidization scheme of hypoeutectoid
’ steel in line.
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Fig. 2 Relationship between fine—roll temperature and
630 720 oCa SR mechanical properties and arbide spheroidized rate.
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Fig.4 Affection of annealing temperature on the Fig.5 Affection of annealing duration on the tensile
tensile strength and carbide spheroidized rate. strength and carbide spheroidized rate.
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Fig.6 Scheme of manufacturing of samples for instantaneous
s

microstructure observation in the fine—rolling process.

( 850 °C )
( 720°C)

[4]
’ A el

—

00

o—————o—o (a)

BALIRAL R (%), B R (%)
BT I8 R (%) FU R SR B 0, (X 10MPa)

60

20 40
WMEEAE )

7

. . . . . Fig.8 Scheme of carbide spheroidization
Fig.7 Affection of fine—+olling deformation rate on the

. . . T in finerolling process.
mechanical properties and carbide spheroidization rate.
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