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Design features and production practice of modern alloy steel
bloom caster

WU Guo-qing, QIU Ming-gang, DAI Zong-ling, CHEN Wei-qiang, ZHANG Wen-yong
(Steelmaking and Continuous-casting Division, Capital Engineering and Research Incorporation Limited, Beijing
100176, China)

Abstract: Capital Engineering and Research Incorporation Limited devotes itself to the independent design and indepen-
dent innovation of the localization bloom caster. For a long time, breakthroughs have been made in the research of key
technologies for improving the quality of bloom. The core technology and the key equipment of the 6-strand bloom cast-
er which independently designed by Capital Engineering and Research Incorporation Limited Company were introduced.
The design features of key technologies to ensure the quality of the bloom were systematically described. The applica-
tion of the electromagnetic stirring, the soft reduction and the hard reduction in the improvement of the inner quality of
the bloom were expatiated respectively. The practical metallurgical effect of the typical high carbon grinding ball steel
was introduced in detail, and the development trend of continuous casting technologies for the bloom production was
pointed out. Production practices showed that: at a given speed, ensuring the reasonable position of the final stirring, the
reasonable soft reduction and the reasonable hard reduction, the optimized stirring and reduction process parameters
could significantly reduce the center segregation and "V" segregation of high carbon steel, improve the center shrinkage
and eliminate the center porosity. During the 310 mm X 360 mm typical steel BU (w(C) =1%) casting process, at the
speed of 0.5 m/min, the carbon segregation index along the thickness direction was between 0.93-1.08, and the carbon
segregation index along the longitudinal direction was between 0.95-1.09. According to the industry standard (YB/T
4002—2013), the center shrinkage no less than grade 1.

Key words: bloom caster; grinding ball steel; electromagnetic stirring; soft reduction; hard reduction

P& BRAN T HE AT R A RK e SR AT
A FH PR B K, LA R v S A A BB A R
(RARF s 0T A o SR P ] A R i S A Bk
AP AR AR PR A AR N - P —LF—>VD—CC
(310 mm X 360 mm)— I HA— rho FL i — 5L g
fEE M RIEKA981—), 5, Bil, 5% LRI

E-mail: wuguoqing@ceri.com.cn;

AR BB I T P
DR ARAG v 19 R A vt 28 S (K e e R AN
AL, JEFHLRC A T 3ETHE IR R K i e 6 K
£ % NIRGTE o 5 PR R R 7 ARSI
P A A s ORISR O s PR B e A &

FmHE: 2018-05-03



o122

TR, 45 IACE G ARy RIS HLBETHRF s AR 7 S - 55 -

UL (MAF-EMS) B[ AL U [ v )25
LR B ES B B HL 4L B (SRO.
H N (HRO PRI BOAR S o IX L850 1 K25 46 B 4
EACTERE 7= L2, iR TR A& RIFIR
T A P J B

PRSI AR, A AR DL VEE R R
BOARIE D BRAN K7 R Ol At 5 LA L 4
FLI AT R It 55 AT SR (0 e v JU G B,

1 L ERFAN L

EHENEERRSH
7R PR BRAN 1Ak 25 1A Ry 5O Wk 1. 3%
W FEEEARSHINAE 2,
1.2 EHINEERARES
1.2.1  4idbasERk

FESE At b, R A A 4 G L A
2HE R SR . AR B N R T VR A

1.1

P, SRS BOTH R RUh - (D) R /K G2 S kg A
A A S T 3 DRAIE K 4 R 2 S M e o 4
o B AR S U SR 3 T S R AN TR AN R 23 2K
SE ANV HIK R, Vo KR ) 7.5~9.0 m/s,
il BE SR 24 O 26 mum, A AR Ve FAHIIELE 70 A 45 B
S5 A KK = FE 2 3~6 "C . (2) &5 et
K YU 2 M P UL B 335 7 5 TR PR Wi 4 A
FELS s W SI 0 I JGE B I R 52 )7, b
T PRBH 5 BRI L R R A it X T BRZE I
A A SR B A 1) 5 R 5 5 A S HHEAE R
AR 15~ 18 mm, Fe 15 RE 6 G AN [ 4 ol A
i 125 #) EA) THER B 5 A 1 DR 5 B A g M A L K
Y, o AR N KSR L. (3) i AR
TR EAE A B, $i iy B 4 (0 8 1T 7 i o (4D SR
e I B PR 45 s KA BETT S AR e KBRS
IR ] 5 S, DA R 58 B I A P AL 98 (KRR E
BRAG e A A TR

®1 ABERNPLZER S (RESE)
Table 1 Typical chemical composition of grinding ball steel %
Al C Si Mn P S Cr Ni Cu Mo Al
B3 0.61~0.65 1.77~1.83 0.73~0.78  <0.020 <0.008  0.81—~0.87 <0.20 =0.2 — 0.022~0.038
BU 0.98~1.02 0.24~0.30 1.00~1.06  =<0.020 <0.008  0.51~0.57 <0.05 <0.06 <0.02 0.032~0.048
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Table 2 Basic parameters of caster
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Fig.1 Three-dimension design of bloom mold
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Fig.3 Hydraulic oscillation drive
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Fig.2 Three-dimension design of mold tube 4 ¥RBhBITARK
Fig. 4 Composition of hydraulic oscillation unit
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Fig. 7 Flow diagram of dynamic secondary cooling model
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Fig. 8 HMI of dynamic secondary cooling model
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Table 3 Implemented position and technological parameters of F-EMS at different casting speeds

R#/(memin~) GHRE  BRSHEM  CPOEMR  mRBER  BERHz  BRA B
0.50 15 9.18 0.71 6 650 8-3-8
0.53 25 10.72 0.72 6 650 8-3-8
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