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Optimization of Electromagnetic Parameters for the
3rd—-generation FC MOLD

Duan Fuchun', Wang Yuping', Zhu Zhigiang’
(1 Bengang Group Co., Ltd., Benxi 117000, China;2 ABB(CN), Beijing 100015, China)

Abstract: The No. 8 caster of Benxi Steelmaking Plant is equipped with the 3™ Flow Control Mold ( hereafter abbreviated
as FC MOLD G3). In order to reduce inclusions in slabs, the steel plant used the standard deviation of liquid level fluctua-
tion in the mold to evaluate the amplitude of liquid level fluctuation, and used nail board test to detect the flow velocity of
liquid level. Through industrial experiments, the operating parameters of FC MOLD G3 were optimized. After optimiza-
tion, the parameters of the combined mode of stirring and braking are: upper DC current is 68% full current of upper coil,
upper AC current is 26% full current of upper coil, and lower DC current is 48% full current of lower coil. The parameters
for the high-speed braking mode are: upper DC current is 72% full current of upper coil, upper AC current is 12% full cur-
rent of upper coil, and lower DC current is 100% full current of lower coil. The parameters for the wide section stirring
mode are: upper DC current is 20% full current of upper coil, upper AC current is 25% full current of upper coil, and
lower DC current is O A. The results showed that compared with not using FC MOLD G3, the liquid level fluctuation in
mold decreased by 30%-35%. In the compound mode of stirring and braking, the precision of liquid level was controlled
within + 3 mm, exceeding 95%. The reasonable range of surface flow velocity of molten steel in the mold reached 80% in
the range of 0.2 m/s-0. 4 m/s. Moreover, the standard deviation of surface flow velocity in the mold decreased individu-
ally: it decreased by 64. 1% in the standard stirring+braking mode, and it decreased by 12. 8% in the high speed braking
mode, and it decreased by 40% in the wide-section stirring mode. The results of the EM scan showed a 26% decrease in
the number density of inclusions above 10 p m in the surface layer of the slab. Industrial production practice shows that
the degradation rate of cold rolled coil caused by inclusion defects also decreased by 25%-30%.
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Table 1 Changes in standard deviation of liquid level fluc-

tuations in the mold before and after starting FC

MOLD G3

S S I B bR E 2R
i/ T KA mm

(m+min™") £ /mm VR /mm I FC H FC

MOLD G3 MOLD G3
1.20 1578 215 0.851 0.687
1.20 1483 184 1.485 0.575
1.20 1483 199 0.765 0.428
1.20 1847 195 0.721 0.736
1.20 1548 170 0.881 0.571
1.15 1548 170 0.693 0.476
SEHA{E 0.899 0.579
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Table 2 Main chemical components of inclusion 1 in DC04 steel %

T 0 F Na Mg Al Si K Ca Ti Mn Fe Bt
EL o 36.52 8.09 139 157 1.88 16.07 - 31.50 0.59 035  2.04 100.00
EE2 4171 / 238 301 328 19.87 021 2293 1.37 0.61  4.63 100.00
iR 3 28.50 10.67 079 1.10 1.08 1247 - 23.46 / 035 2159 100.00
K4 33.05 7.17 234 216 351  13.32 - 14.26 0.49 032 2337 100.00
K5 3637 9.26 149 191 164 1528 - 19.89 0.52 035  13.29 100.00
R 4171 10.67 238 3.01 351 1987 021 31.50 1.37 0.61  23.37 -
fiw/ME 28.50 7.17 079 1.10 1.08 1247 021 14.26 0.49 032 2.04 -
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Fig. 12 Morphology of inclusion 2 in DC04 steel : (a) metallographic morphology, (b) SEM images
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Table 3 The chemical composition of inclusion 2 in DC04

steel %
e 0 Al Ti Fe Bt
PR 1 53.55  42.00 0.20 4.24 100.00
i 2 3872 33.87 0.18 27.24 100.00
IEON( 53.55 42.00 0.20 27.24 -
/M 3872 33.87 0.18 424 -
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Fig. 13 Schematic diagram of inclusion sample detection
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Table 4 Before and after using FC MOLD G3, the com-
parison of the total density of inclusions (size>10 pum)

JEFC MOLD G3 £ FC MOLD G3
e T >10 pm >10 um 3k
OO g ROWIE RZWIE RIIE AWM
mm i /mm? R/ 1/ mm? R/
(4~ +mm™) (4~ +mm™)
0 137.70 0.34 112.10 0.44
2 108.00 0.27 78.76 0.34
4 59.75 0.42 122.28 0.38
PRSI 6 136.50 0.75 108.10 0.17
8 95.28 0.57 146.00 0.23
10 129.80 0.28 107.00 0.34
12 68.09 0.50 122.70 0.25
0 87.94 0.50 93.79 0.29
2 52.41 0.44 103.50 0.13
4 111.20 0.29 108.80 0.30
AR 6 123.67 0.91 65.71 0.58
8 109.70 0.49 119.90 0.40
10 110.40 0.23 132.20 0.56
12 96.240 0.47 99.85 0.29
FHIE 0.461 4 0.3357

A G5 it i VBT P 4 YO A A T — 3% e, BE
RE 01 30 A7 8 A 3k o I, SR el e A 1Y
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