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'Effect of Multiple Electromagnetic Stirring on Carbon Segregation
in Concasting Low Carbon Steel

Cao Hongfu
(Jiangyin Xingcheng Special Steel Co Ltd, Jiangyin 214429)

Abstract Commercial test for the effect of 300 mm x 340 mm bloom mold electromagnetic stirring-final electromag-
netic stirring ( M-EMS and F-EMS) and 3-section multiple EMS ( M-EMS, S-EMS and F-EMS) on carbon segregation of
bloom of steel 20CrMnTi (% ; 0. 17 ~0.23C, 0. 80 ~1. 10Mn, 1. 00 ~ 1. 30Cr, 0. 04 ~0. 10Ti) has been carried out. Re-
sults show that as current intensity of M-EMS and F-EMS for 2-section stirring decreases respectively to 2 HZ/100 A and 20
HZ-100 A from original 2 HZ/250 A and 20 HZ/150 A, the max different of carbon content in steel at section of bloom de-
creases to 0. 02% from original 0. 05% ; and as using 3-section multiple EMS, i. e. current intensity- 2 HZ/100 A for M-
EMS, 20 HZ/50 A for S-EMS and 20 HZ/100 A for F-EMS, the max different of carbon content in steel at section of bloom
is 0.02% , while the rating of centre porosity of rolled products decreases to 1.0 ~ 1. 5 from original 1. 0 ~ 2. O as using 2-

section EMS, and the occurred ratio of square segregation decreases to 0. 8% from 9. 7% .
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Fig.1 Position of sampling at bloom and rolled product
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Table 1 Effect of current intensity for M-EMS and F-EMS on max difference of carbon content in steel at section of bloom

and rolled product
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1# BETY 2 HZ/250 A 20 HZ/150 A 45 0.18 EAoN 0.048(0.221 ~0.173) 1/2R
K (@90) 0.040(0.216 ~0.176) 1/2R
1# F1z 2 HZ/100 A 20 HZ/100 A 45 0.18 IR 0.020(0.201 ~0.181) DER
FH(B90) 0.012(0.195 ~0.183) LE
2# RE 1 2 HZ/200 A 20 HZ/150 A 26 0.19 =30 0.049(0.205 ~0. 156 1/2R
FH(®130) 0.031(0.203 ~0.172) 1/2R
2* RE 2 2 HZ/150 A 20 HZ/150 A 26 0.19 =37 0.040(0.213 ~0.173) 1/3R
. #(®130) 0.029(0.210 ~0.181) 1/73R
2% RE3 2 HZ/150 A x 26 0.19 =38 0.050(0.229 ~0.178) RN
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Fig.2 Macrostructure of ®30 mm products of steel 20CrMnTi

casting with electromagnetic stirring by original process- (a) M-EMS,2

HZ/250 A,F-EMS,20 HZ/150 A and improved process- ( b) M-EMS,2

HZ/100 A,F-EMS,20 HZ/100 A
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Table 2 Effect of 3-section multiple EMS on max difference of carbon content in steel at section of bloom and rolled product
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Table 3 Effect of EMS mode on rating and distribution of
centre porosity, square segregation of rolled product
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