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Effect of Cooling Rate on Inclusions and Structure of
0. 45C Steel Casting Billet

Zhang Qingjun' , Wu Yaoguang®, Cui Zhimin' and Zhu Liguang’
(1 Center of Analysis and Test, 2 College of Metallurgy and Energy Sources, Hebei United University, Tangshan 063009 ;
3 Steelworks, Shijiazhuang Steel Co, Hebei Iron and Steel Group, Shijiazhuang 050031)

Abstract The effect of cooling rate 100 ~ 10 C/min from 1 150 C 10 500 °C on attribute of inclusions and behavior
of inducing intragranular ferrite nucleation in 0. 45C steel casting billet has been studied by using high temperature confocal
superpower laser-beam microscope to control cooling rate combined with optical, scanning electron microscope and energy
dispersive spectrometer. Results show that with decreasing cooling rate the high melting-point inclusions in steel basically
no-change while the low melting-point inclusions size and amount in steel trend towards increasing, especially the amount of
vanadium carbo-nitride increases obviously; with decreasing cooling rate the amount of precipitated intragranular ferrite in-
creases, the average grain size increases and the ferrite ratio first increases and afterwards decreases. As continuous cooling
with 30 C/min, the ratio of size of inclusions in steel less than 10 wm is up to 93% , the average size of ferrite is 9. 2 pm

and the dimensions ratio of ferrite is 30. 2%.
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Fig.1 Effect of cooling rate on distribution of inclusions size
and amount in 0. 45C steel
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Fig.2 Morphology and energy spectrum analysis of MnS (a), TiN-VN (b) and TiN-VN-MnS (c) of inclusion inducing intragranular
ferrite nucleation
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Fig.3  Effect of cooling rate on amount of each grade of inclu-
sion inducing intragranular ferrite nucleation

)

14 Si-Fe-C RAFER MM R KL LS
Fig.4  Morphology of Si-Fe-C inclusion inducing intragranular
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Fig.5  Effect of cooling rate on size of inclusions inducing intra-
granular ferrite nucleation
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Fig.7 Effect of cooling rate on ferrite diameter and ferrite di-

mension ratio of 0.45C steel
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