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Abstract Taking medium carbon steel 42CrMo as test steel through established solidification heat transfer model of
300 mm x 400 mm continuous casting bloom in reasonable reduction zone the reduction of No.4 5 6 and 7 roller being “1
mm-=2 mm-3 mm- mm” is defined and the industrial experiment is carried out. The experimental results show that the soft
reduction process has little effect on the solidification structure of the bloom but the central compaciness and segregation
can be improved obviously. The size of the largest porosity point in the core of bloom is reduced from 1 106 pm x 608 pm
to 600 pm x 334 wm; the carbon segregation index range on the cross section is reduced from 0. 889 ~1.095 to 0.962 ~
1. 064. The soft reduction process can effectively improve the internal quality of the bloom.
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42CrMo 300 mm x400 mm Table 1 Chemical composition of 42CrMo steel /%
C Si Mn P S Cr Mo
o 0.41 0.25 0.67 0.01 0.01 1.05 0.17
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Table 2 Summary of measured temperature and calculated
temperature of cast bloom

/ / / / /
m C C C %
13.2 1 045 1037 8 0.77
14.1 1017 1028 11 1.07
13.2 1 001 996 5 0.50
16.6 952 945 7 0.74
21.7 893 902 9 0.99
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Table 3 Solid fraction and reduction distribution in reduc—
tion zone of tension roller

/m /mm
4# 17.30 0.29 1
5# 18.56 0.43 2
6* 19.81 0. 66 3
7* 21.06 1.00 1
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Fig.5 Sampling schematic of cast bloom
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Fig.6 Comparison of macrostructure morphology of cast bloom without ( a) and with ('b) soft reduction
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Table 4 Comparison of proportion of each zone in cast
bloom ( a) without and (b) with soft reduction HORIBA EMIA-D20V2
/% °
(a) 46.2 17.3 33.6
(b) 49.8 16.8 30.5
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° 20 mm X n
20 mm K- CC - o
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8 o
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( 5 ) .
0.889 ~ 1.095
600 pm x 334 pwm 0.962 ~ 1. 064
° 60 mm
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Fig. 7 Morphology of central porosity of cast bloom without ( a) and with ( b) soft reduction



1 : 42CrtMo 300 mm x400 mm *43
|
RAETIZ o
R~ ' -
O /~ - | ) //,-0 ______ .
i ARAETIZ 4
50 100 150 200
(1)
1.10 .
=8 1.05 RAEFIZ ! g T O ’
Eﬂ‘ " ~—- 4% -7t
- ol “l mm2 mm-3 mm- mm” 7
B 0.95 : *RAEFTE mm-2 mm-3 mm- mm mmo.
0.90 o . , (2)
0 50 100 150
PRSI 0B /mm
8 (a) (b)
11 4 o
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