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# ZE I3 mm 555iCrA-1 59(0.55% C) A = R J iR S £k 7K-80 t BOF-LF-RH-280 mm x 325 mm % 45-
5.4, BTA = @13 mm 55SiCrA-1 NAEVRRLE B P HAREWR, SMOTERRYE, BRLOREFEVBHEBL,
Ho b K A RAT IR o Bl AR P (15 ~25 C) , I HKE (0. 25 Lrkg) S5 R AR A BE S
F00 A)MBRETRGE]-1 mm, 1-2.5 mm, M-3.5 mm,IV-3.5 mm 1 V-2 mm) FRRAESTRBERE o4
FHA5, RS EIEEHEHR0.49% ~0.63% %% 0.52% ~0.60% ,F kM2 REE T%%E0.5%,

K@i WEHSSSICrA-l BIEREIZAE 280 mm x325 mm FFEE BUKMRE HREHBHE WK RBRET

Process Practice to Improve Carbon Segregation of Casting
Bloom of Spring Steel 55SiCrA-1

He Hongjie, Guo Jian, Ye Fanxin, Zhao Yanling and Zhang Yunpeng
( Steelmaking Works, Xingtai Iron and Steel Co Lid, Xingtai 054027)

Abstract The production flowsheet of ®13 mm 55SiCrA-1 steel (0.55% C) is desulphurized metal-80 t BOF-LF-
RH-280 mm x 325 mm bloom casting- rolling. The abnormal fracture of produced ®13 mm 55SiCrA-1 steel occurs during
cold-drawn process, and the metallographic analysis results show that there are obvious black spots in center of coil and the
negative segregation occurs at the zone near center. With the process measures including optimizing liquid overheating ex-
tent (15 ~25 °C), secondary water ratio (0.25 L/kg) , mold electromagnetic stirring current (300 A) and light reduction
amount (roller -1 mm, I-2.5 mm, M-3.5 mm, IV-3.5 mm and V-2 mm), the distribution of carbon at cross sec-
tion of casting bloom tends to uniform i. e. the carbon content range decreases from original 0. 49% ~0.63% to 0. 52% ~
0.60% , and the cold-drawn fracture ratio decreases form original 7% to 0. 5% .

Material Index Spring Steel 55SiCrA-1, Cold-Drawn Fracture Ratio, 280 mm x 325 mm Casting Bloom, Liquid

Overheating Extent, Electromagnetic Stirring, Secondary Cooling Water, Light Reduction
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Table 1 Chemical composition of steel S5SiCrA-1 /%

C Si Mn P S Cr
0.51~0.59 1.30~1.60 0.50~0.80 <0.015 <0.015 0.60~0.80
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Fig.1 Diagram of sampling for testing casting bloom carbon
distribution
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Fig.2 Distribution of carbon at cross section of casting bloom
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Table 2 Effect of liquid overheating extent on carbon con-
tent at C2 positive segregation zone

g C C/%
15~25 0.58
20 ~30 0.59
25 ~35 0.60
30 ~40 0.60
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Table 3 Effect of mold electromagnetic stirring current on
carbon content at C2 positive segregation zone

HLH/ A C/%
150 0.61
250 0.59
300 0.57
350 0.59
400 0.61
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Table 4 Effect of secondary water ratio on carbon content
at C2 positive segregation zone

ZRKE/(Lkg") C/%
0.18 0.62
0.25 0.58
0.35 0.59
0.37 0.59
0.43 0.60
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Fig.3 Comparison of carbon content at C2 positive segregation
zone of casting bloom by original process (a) and improved
process (b)
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Table 5 Parameters of light reduction of original process
and improved process of steel 55SiCrA-1

BET&BETE/mm
ﬁ$ %ﬂ] 1# 2” 3# 4# 5#
RTE 55SiCrA-1 1 2 2.5 2 1
HE— 55SiCrA-1 1 2.5 3.5 3.5 2
HEZ 558iCrA-1 1 2 3.5 4 2
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Fig.4 Distribution of carbon content at cross section of casting
bloom by original process (a) and optimized process (b)
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