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Effect of Prior Microstructures on the Behavior of Cementite
and Mechanical Properties in Low Carbon Steels
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Abstract
The effect of prior microstructures on mechanical properties in low carbon steels were examined by comparing the
behavior of cementite and mechanical properties of cryo-rofled and subsequently annealed steels. Prior microstructures
consisted of ferrite + pearlite, banite or martensite. Steels, consisting of bainitic microstructure, exhibited the better
combination of strength — ductility than steels with other prior microstructures, such as ferrite + pearlite and martensite.
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Table 1 Chemical composition of low carbon steel
C Mn Si P S Fe
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Fig. 1 (a) Rockwell hardness (HRC) of martensite
and bainite for different rolling reduction,
and Vickers hardness of cryo-deformed (b)
bainite and (c) martensite at various annealing
temperatures
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Fig. 2 Engineering stress-strain curves of low carbon steels, (a) annealed with a prior microstructure of martensite,
(b) cryo-rolled and subsequently annealed with a prior microstructare of ferrite + pearlite, (c) bainite and

(d) martensite
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Fig. 3 TEM microstructures of low carbon steels, annealed at (a) 823K, (e¢) 873K for 10min with a prior
microstructure of martensite, cryo-rolled and subsequently annealed at (b) 823K, (f) 873K for 10min with
a prior microstructure of ferrite + pearlite, annealed at (c) 823K, (g) 873K for 10min with a prior
microstructure of bainite, and annealed at (d) 823K, (h) 873K for 10min with a prior microstructure of

martensite
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