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Application of Mold Electromagnetic Stirring Technology for
280 mm x 380 mm Concasting Bloom
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Abstract The effect of current (150 ~500 A) of mold electromagnetic stirring ( M-EMS) technology on metallurgy
quality of 280 mm x 380 mm, 280 mm X 325 mm concasting bloom of heavy rail steel U75V etc grade has been tested and
studied. Results showed that with the current increasing from 250 A to 500 A, the percentage of equiaxed zone increased
from 18. 8% to 36.2% , the total inclusion amount decreased from 8. 53 mg/10kg to 4. 68 mg/10kg and the percentage of
ratting units <<1. 0 of defects centre porosity, segregation, shrinkage cavity, centre cracks and midway cracks was up to
98% . As concasting stirring current was 350 ~400 A for medium carbon steels and concasting stirring current was 250 A
for low carbon steels, the percentage of ratting units < 1. 0 of casting bloom internal defects was respectively up to 93% and

90% .
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Table 2  Basic parameters of mold M-EMS stirrer for
bloom concasting
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Fig.1 Distribution of magnetic induction intensity along height
direction of mold
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Fig.2 Effect of current of M-EMS on percentage of equiaxed

zone of bloom
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M. (a) 1=250 A,AT =35 C, Ve =0.75 m/min; (b) I=500
A AT =31 C,Ve =0.75 m/min

Fig.3 Effect of current of M-EMS on macrostructure of bloom

of heavy rail steel U75V. (a) /=250 A, AT=35C, Ve=0.75

m/min; (b) T=500 A,AT =31 °C, Ve=0.75 m/min
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Fig.4 Effect of current of M-EMS on carbon segregation index
of bloom of U75V
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Table 3 Total amount of large size inclusion and size dis-
tribution

- B, kGRS JeZRiA% (um) 5315/ %
A [mg- (10kg) "'] 50~100 101 ~180 181 ~280 >280
U71Mn 250 8.28 33.90 26.69 22.88 8.90
300 7.87 45.64 34.44  13.69
350 7.07 37.22 30.04 22.42
450 4.90 45.58 12.93 25.85 6.80
500 3.87 38.69 29.93 18.25
U7svV 250 8.53 25.20 35.83  20.08 13.38
300 7.30 24.69 37.04 23.46 3.70
350 6.54 37.38  34.47  17.96
400 6.00 26.24  39.82  24.89
450 4.68 30.15 28.99 21.50
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Table 4 Process parameters of M-EMS for bloom concast-
ing of typical steel grades at Panzhihua Steel
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Table 5 Examination results of bloom sulphur print and macrostructure of typical steel grades

p— 0% WEBERGITL R
(mm x mm) e fRbT RORK TRl PO pRIREL AMAE RTR%R
U71Mn 280 x 380 0~0.5 0.5~1.0 0~1.0 0~1.0 0~1.5 0~1.5 0~0.5
280 x 325 0~1.0 0.5~1.5 0~1.0 0~1.0 0~1.0 0~1.0 0~1.0
U7sv 280 x 380 0~1.0 0.5~1.5 0~1.0 0~1.5 0~1.5 0~1.0 0~0.5
280 x 325 0 0.5~1.0 0~1.0 0~0.5 0~0.5 0~0.5 0
70Y ZERN 280 x 380 0~1.5 0.5~1.0 0~2.0 0~1.5 0~1.0 0~1.0 0~0.5
280 x 325 0~0.5 0.5~1.0 0~1.0 0~1.0 0~0.5 0~0.5 0~0.5
45"%"41@’,%4#11 280 x 380 0~1.5 0.5~1.5 0~0.5 0~2.0 0~2.0 0~1.5 0~0.5
280 x 325 0~1.5 0.5~1.0 0 0~0.5 0~0.5 0~0.5 0~0.5
Q235B%”~1[§E§‘zﬁ‘rﬂ 280 x 380 0~1.0 0.5~2.0 0~2.0 0~3.0 0~2.0 0-~2.0 0~1.0
280 x 325 0-~1.0 0.5~1.0 0~0.5 0~1.0 0~0.5 0-~2.0 0~1.0

#E:280 mm x 380 mm WA EE U71Mn $61F 246 $R UTSV 46351 1363 ,70Y S Foiim K 46 th, 45" G PR 4BE IR 194 B, Q2358 ZHIGAk4N44

£ 380 55280 mm x 325 mm WiEi# L U71Mn %545 308 e UTSV #5636 B, 70Y 25 T5B iR 25 H 4544

WA IE 102 3,

IR R T RBED MR A SR B ERILE S,

U71Mn U75V HEHLEEE O RT B 48
L g RIS AT AR SN ITEH ZON ) <
1.0 R LB 98% ,T0Y %5 i Bk R 4% R B IT I %
<10 LI LLBI K 96% ,45" % TR R AT
HRHI<1.0 FZAILLBIA 93% ,Q235B (LM
PR IITEHIR BB <1. 0 R L1 90% ,
4 #Hig

B RIS TR E B RE T
BRREFESHMNELRE, ERREEPORE
AR 18.80% 3% & 36.24% , H 4 IRARASVEHI &
Hl<1.0 KA LLBIIRF] 98% , B % 3 N AR BREG
FEHIZ A < 1. 0 KA LB 5 FEE] 93% F490%

R 48 B, Q2358 %

B &30

1 BR EHOBEESTEXT B () Pk W R, B AP 5,
1990(1) :1

2 GKREW, TR, TR, . B PESE SE R AR BR R
WEFE. FRALR #2001 (6) 315

3 Claws P C. The Influence of Electromagnetic Stirring in Mold on In-
clusion Distribution Measured by Ultrasonic Inspection. Steelmaking
Conference Proceedings. USA; A Publication of the lron & Steel Socie-
ty, 1991247

4  Matsuda H. A New Technique for Decreasing Inclusions in Curved
Type Slab Continuous Casters by in-mold Electromagnetic Stirring.
Steelmaking Conference Proceeding. USA ; A Publication of the Iron &
Steel Society, 1990187

i3 7]((1969 ), B BBREHER TR, W 4E,1990 £
ek EHFTZNHEEREES.
YR B 9 :2007-07-23



