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Effect of Mold Electromagnetic Stirring on Quality of
' 0. 60C Steel Casting Billets

Chen Wei'?, Su Hezhou®, Jiang Taixu® and Shi Zhe'
(1 Kunming University of Science and Technology, Kunming 650093 ;
2 Technology Center, Kunming Iron and Steel Co Ltd, Wusteel Group, Kunming 650302)

Abstract The quality of 150 mm x 150 mm casting billet of 0. 60C steel (0.57% ~0.62% C) with and without M-
EMS (mold electromagnetic stirring) has been systematically studied, and the M-EMS process was optimized. Results
showed that with stronger M-EMS current intensity (250 A) and lower superheating extant of liquid steel ( <25 °C) for
casting process, the quality of billet was obviously improved, i. e. the average ratio of equiaxed zone at billet centre of
0. 60C steel increased to 52. 58% from 27. 65% , the central carbon segregation index decreased from 1.07 to 1. 01, the
content and size of inclusions in billet decreased markedly as the oxide inclusions in liquid steel were efficiently removed.
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Table 1  Main process and technology parameters for
0. 60C steel casting
sl HABH
HHLHLY I Ji R EHL
LM 5
FEHLF 12/ mm 9 000
WA HL mm 1200
EA T i 900 mm, FELEHEIE 0.8%
55 A%/ mm 150 x 150 220 x 220
e Kok m g
ERALO) ERAK R + R + BAA KA
4 Fh AR AR AR/ He 3
Gh b A IR s /A 150 ~250
R/ (m -+ min ") 1.7~2.0
AL AR/ T 15 ~25
A HOKE/ (L kg ) 0.7~0.9
Btk i A ERRI G
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(a) Sketch of M-EMS model; (b) Location of stirrer and mold; (c) Schematic drawing of effect of M-EMS on quality of lig-
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Table 2 Examination results for macro-structure of 0. 60C steel billet casting without

and with M-EMS MR 3 WATLIE ), 7E
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Fig.2 Comparison of macro-structure of 0. 60C steel casting billet without M-EMS
(a) and with M-EMS (b)
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Table 3 Comparison of equiaxed zone of 0. 60C steel billet
casting without M-EMS and with M-EMS

i DHHRR RARY POSRE BOYEYH U
AR E/A B FEHRE/mm BE/mm W%

FEH / 8 32.8 8 22.65
FH 200 9 57.5 7 43.56
250 7 69.8 8 52.58
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Table 4 Comparison of Central carbon segregation of

0. 60C steel billet casting without M-EMS and with M-EMS

KRR K FH BB PE
BES stk dn Bmir BEES BB o BRI
BE/% B/% % BE/% B/%  HE

86-1 0.60 0.64 1.07 865 0.60 0.61 1.02
86-2 0.59 0.64 1.08 864 0.59 0.59 1.00
874  0.58 0.63 1.09 87-1 0.58 0.59 1.02
875 0.60 0.63 1.05 872 0.60 0.60 0.98
FHE 1.07 1.01
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Fig.3 Effect of M-EMS current intensity on central carbon seg-
regation index of 0. 60C steel billet

R5 REBEERIZHEO REEPEEYEERA
=L R

Table 5 Total amount of inclusions and size distribution of
0. 60C steel billet casting without M-EMS and with M-EMS
7k B Zt 4 YRR /%

g R BA R gm%é FZPRAR (um) 4345/ %
HH %/ A B [mg* 0~ 51~ 101~ >
B <7 (10kg) ') 50 100 150 150
FFF 12 / 14.56 35.62 33.69 24.01 6.68

H 7 150 9.56 47.68 41.25 11.07
8 200 8.56 56.69 34.04 9.27
11 250 7.06 69.98 31.08
9 300 7.01 69.04 30.96
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