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Abstract: As metallurgical targets of mold electromagnetic stirring ( M — EMS) in continuous casting of
bloom for bearing steel were not fully achieved in Nanjing steel experiments for optimizing process parame—
ters of M — EMS were carried out. Carbon segregation of cast bloom and rolled products at different electro—
magnetic stirring parameters and stirring patterns was studied. The results show that there is negative segre—
gation in the core and edge of bloom and positive segregation in the 1/4x bloom with the carbon segrega—
tion index of 320 mm x 480 mm bloom at 0. 87 ~ 1. 05; the carbon segregation index of rolled metal is at
0.94 ~1.03. Positively and negatively alternating electromagnetic stirring is helpful to reduce the carbon
segregation. When electromagnetic stirring current is relatively strong negative segregation is severer in the
core and with the increase of the stirring electric current the white zone moves to the bloom center and its
width increases. The carbon segregation hands down from cast bloom to its rolled products.
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1-5 Table 1 Electromagnetic stirring parameters and
different stirring pattern

1* 12700367 -4 -1 300A/2Hz 15s 5s 15s
2% 12700367 -4 -5 350A/2Hz 15s 5s 15s
3* 12700367 -2 -3 420A/2Hz
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Fig.1 Sampling location in rolled bar for carbon
segregation investigation
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2 350 A
( ) . 350 A

0730



2013 34
420 A o
350 A.
o 2.2
3 o
3207 — 320
280! A 4% 280
. 2401 | : 240
’ 2001 § 200
- 1604 ¥ |, 160
120 { y * l 120
. 80 | . 5 ¢ 9 80
~ 40 | 40
o | — 4
80 160 240 320 400 480 0 80 160 240 320 400 480 0 80 160 240 320 400 480
X X X
(a) 1" FE (b) 2K (e) 3"kFE
31723
Fig.3 Carbon segregation of 1* 2% and 3" bloom
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Fig.4 Carbon segregation at central and 1/4x bloom under different process
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Table 2 The rating results of segregation
A and porosity of rolled bars
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Fig.6 The etched macrostructure of rolled bars
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Table 3 Carbon contents and carbon segregation indexes of rolled bars
1* 2% 3#
we welwe, welwe, we welwe, welwg, we welwg, welwe,
1 1.024 1.024 1.039 1.010 1.010 1.025 1.018 1.018 1.035
2 0.955 0.955 0.969 0.967 0.967 0.982 0.966 0.966 0.982
3 0.942 0.942 0.955 0.932 0.932 0.946 0.930 0.930 0.945
4 0.950 0.950 0.963 0.948 0.948 0.962 0.965 0.965 0.981
5 1.028 1.028 1.043 0.993 0.993 1.008 1.007 1.007 1.023
6 1.023 1.023 1.038 0.942 0.942 0.956 1.017 1.017 1.034
7 0.980 0.980 0.99%4 0.992 0.992 1.007 0.980 0.980 0.996
8 0.973 0.973 0.987 0.995 0.995 1.010 0.992 0.992 1.008
9 1.027 1.027 1.042 0.970 0.970 0.985 0.934 0.934 0.949
10 0.992 0.992 1. 006 1.022 1.022 1.038 1.000 1.000 1.016
11 0.965 0.965 0.979 0.979 0.979 0.994 0.950 0.950 0.965
12 0.947 0.947 0.960 0.991 0.991 1.006 0.974 0.974 0.990
13 1.013 1.013 1.027 1.008 1.008 1.023 0.997 0.997 1.013
14 1.004 1.004 1.018 1.016 1.016 1.031 1.008 1.008 1.024
15 0.962 0.962 0.976 0.958 0.958 0.973 0.982 0.982 0.998
16 0.986 0.986 1.000 0.987 0.987 1.002 0.985 0.985 1.001
17 0.997 0.997 1.011 1.032 1.032 1.048 1.021 1.021 1.038
106 1/4 320 mm x 480 mm
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