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Effect of Controlling Rolling and Cooling Parameters on Structure
of B Microalloyed Medium-Carbon Steel

Yuan Wuhua, Zhou Heng and Fu Qiang
( College of Materials Science and Engineering, Hunan University, Changsha 410082)

Abstract Development of structure of microalloying medium-carbon steel (% : 0.32 ~0.38C, 0.001 ~0.010B, <
0.05Als) controlling rolling and cooling with deformation at 760 ~ 820 °C and initial cooling at 750 ~840 °C has been stud-
ied by hot compression test by Gleeble-1500 thermal simulation machine. Results show that the average ferrite grain size de-
creases with decreasing deformation temperature and increases with increasing initial cooling temperature, and with decrea-
sing deformation temperature the percentage of ferrite increases and the spheroidizing trend of pearlite is more obvious; the
optimum process parameters are deformation temperature- 790 C and initial cooling temperature- 840 C to get maximum
ferrite volume percentage- 64.3% that is far more than that 54% in general medium-carbon steel. The definite BN particles

at grain boundary are available to improve the plastic deformation of B steel.
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Fig.1 Structure morphology of B microalloying medium-carbon steel deformed at 790 “C and initial cooling at 750 C (a), 780 C
(b), 810 C (c) and 840 C (d)
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Table 2 Effect of deformation temperature and initial cool-

ing temperature on ferrite average grain size and volume

percentage in B microalloying medium-carbon steel

TExMA/T R FREGH
T, T, AR/ pm B SR/ %
760 750 8.9 62.4
760 780 9.6 62.4
760 810 9.3 60.0
760 840 10.6 61.6
790 750 8.5 61.5
790 780 10.5 63.0
790 810 10.7 62.9
790 840 11.2 64.5
820 750 9.5 62.5
820 780 11.4 64.0
820 810 10.5 61.7
820 840 12.3 62.3
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Fig.2 Morphology of pearlite in B microalloying medium-carbon steel hot deformed 760 C (a), 790 C (b) and 820 C (c) then
initial cooled at 780 C, SEM
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Fig.3 Carbon richened at grain boundary in B microalloying medium-carbon steel after hot deformation, TEM
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