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Effect of Soft Reduction on Cenral Carbon Segregation and
Macrostructure of 240 mm x 240 mm Casting Bloom of
Steel 20CrMnTiH

Li Rong', Chao Xia® and Guo Jiang'
(1 Department of Metallurgical and Chemical Engineering, Jivuan Vocational and Technical College, Jiyuan 459000 ;
2 Henan Jivuan Iron and Steel ( Group) Co Lid, Jivuan 459000 )

Abstract The effect of single roll soft reduction (0 ~ 14 mm)and reduction position (1% ~7")on macrostructure and
central carbon segregation of 240 mm x 240 mm casting bloom of low carbon steel 20CrMnTiH has been tested and studied.
Results show that as from roll No. 3 reduction and maximum soft reduction 9 mm, the ratio of the without shrinkage cavity
increases by 12. 3% and the ratio of center porosity 1.0 rating and center carbon segregation do not improve obviously; as
from roll No. 2 reducation with maximum soft reduction 11 mm, the ratios of center porosity 1.0 rating and the without
shrinkage cavity decrease, and the ratio of center carbon segregation increases by 14. 2% ; as from roll No. | reducation and
the maximum soft reduction 14 mm, the ratios of center porosity 1.0 rating and without shrinkage cavity are up to 100% ,
and the ratio of center carbon segregation is 71.4% . By comprehensive analysis it is obtained that with casting speed
0. 85 m/min, mold stirring 300 A and 5 Hz, the central carbon segregation and macrostructure of steel 20CrMnTiH
240 mm x 240 mm casting billet are better by single roll soft reduction 14 mm.
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Table 1 Chemical composition of steel 20CrMnTiH /%
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0.020 0.010 0.065 0.035

0.19 0.22 0.90 1.2
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Table 2 Main technical parameters of caster
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Table 3 Main parameters of technical reconstruction
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Table 4 Parameters of soft reduction at each test stage

I B HAZE
HLAY I
bk d 7%
%8 BB/ mm 1 400
PRI 42/ mm 10 000
45K E/mm 900
WiE/ ( mm x mm) 240 x 240
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7= e 300 A x5 Hz

BRREST A F24:2) KIS E T /mm

iR EREE /m  [FEEE 1R 2% 3
1t 11.6 0.21 0 0 3
2* 12.8 0.41 0 3 7
3* 14.0 1.0 2.5 7 11
4* 15.2 1.0 6 11 14
5* 16.4 1.0 9 11 14
6" 17.5 1.0 9 11 14
7* 19.7 1.0 9 11 14

R R R 0. 85 m/ming
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Fig. 1 Macrostructure of steel 20CrMnTiH 240 mm x 240 mm cast bloom without soft reduction (a)
{b), second soft reduction test (c) and third soft reduction test (d)
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Table 5 Control parameters of macrostructure of cast
bloom at each test stage

, with first soft reduction test
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Table 7 Control parameters of optimum soft reduction for
cast bloom
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Table 6 Control parameters of central C segregation of
cast bloom at each test stage
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F2X 57.1 1.11 1.31 21 0.85
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