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Effect of Soft Reduction Parameters on Metallurgical Quality
of 230 mm Casting Slab of High Carbon Steel 75Cr1

Huang Hua, Xu Lijun and Qiu Shengtao
(National Engineering and Research Center for Continuous Casting Technology,
Central Iron and Steel Research Institute, Beijing 100081 )

Abstract Based on the finite element methed the distribution of thermo-mechanical plastic strain of high carbon steel
(0.73% ~0.77% C) casting slab during soft reduction process has been simulated and calculated by using ANSYS soft-
ware, the effect of reduction in height-2 mm +2 mm, 3 mm +3 mm and 2 mm +2 mm +2 mm at defined segments on
plastic strain of reduction sector and location is analyzed and the simulated results are verified at casting worksite. The re-
sults show that the plastic strain simulated values coincide with the measured values; during hot deforming process the e-
quivalent strain at center of slab is max, that at surface flows, and the equivalent strain at 1/4 of slab thickness is min;
with increasing the reduction in height and reduction rate the thermo-mechanical plastic strain increases, and the reduction
mode with 3 mm +3 mm has better reduction effect. Pilot production results show that compared with soft reduction 1.5
mm + 1.5 mm + 1. 5 mm at three segments (6" sector, 7% sector and 8* sector) before optimization, the slab center segrega-
tion and center porosity are respectively 2. 0 rating, with soft reduction 2. 2 mm +2. 3 mm at two segments (6" sector and 7*
sector or 7% sector and 8" sector) after optimization, the slab center segregation and center porosity are respectively 0. 5 rat-
ing, it is obviously improving the quality of macrostructure of casting slab.

Material Index High Carbon Steel, 230 mm Casting Slab, Soft Reduction, thermo-Mechanical Plastic Strain, Met-
allurgical Quality
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Morphology of defect in macrostructure of 230 mm x 2 040 mm casting slab of

Fig. 1

steel 75Cr] before process optimization
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Fig. 2 Comparison between numerical-simulated value (curve) and measured value

(spots) of temperature (a) and comparison between numerical-simulated value ( curve)

and pin shooting test value (spots) of solidified shell thickness (b) of 230 mm casting slab
of high carbon steel 75Crl
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Fig.3 Curves of change of equivalent plastic strain with time for 230 mm casting slab of high carbon steel 75Cr1 at center (1), sur-
face (2) and 1/4 thickness (3): mode- (a)2 +2; (b)3 +3; (c¢)2+2+2
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Fig.4 Effect of deduction (1) 2 mm +2 mm and (2) 3 mm +3 mm (a) and (1) 2
mm +2 mm +2 mm and (2) 3 mm +3 mm (b) on center node Y-component plastic strain

of 230 mm casting slab of high carbon steel 75Crl
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Fig. 5 Morphology of sulphur print macrostructure of 230 mm
casting slab of high carbon steel 75Crl with soft reduction: Nol
strand- (a) 6% sector 2,2 mm + 7% sector 2.3 mm and No2 strand- (b)
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Table 2 Effect of soft reduction parameters of process on

macrostructure of casting slab of high carbon steel 75Crl
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