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Study on Inclusion Distribution of Auto Deep-Drawing
DCO06 IF Steel 230 mm Casting Slab

Liu Junshan'?, Zhang Hua', Ni Hongwei', Li Qingsheng’ amd Cheng Rijin'
(1 Key Laboratory for Ferrous Metallurgy and Resources Utilization of Minisiry of Education, Wuhan University of Science
and Technology, Wuhan 430081 ;2 Handan Steelmaking Plant, HBIS Group Hansteel Company, Handan 056001 )

Abstract The IF steel that produced in Hanbao steelmaking plant was followed the procedure of combined blowing
converter-RH refining-slab continuous casting. The number, size, composition and source of inclusions in different posi-
tions of the slab were systematically analyzed by means of SLIME, electrolytic extraction, filtration and separation, SEM
and EDS. The resulis showed that the total oxygen and nitrogen contents of the head slab at 1. 5 m are 70 x 10 ™° 47 x 10~
respectively, which is significantly higher than that of the mixed and the normal slab. The number of inclusions at 2. 5 m of
head slab is 22. 1 mg/10 kg, which is 27 times as high as that of the normal slab. The main composition of the inclusions
in the slab is the SiO, inclusion rich in K and Na, which is caused by the mould slag, and the size is mainly within 300
wm. It is necessary to optimize the composition of the slag, increase the viscosity to (0.5 +0.1) Pa + s, improve the slag
content of Al,0, and other means to reduce the risk of slag entrainment. By decreasing the amount of head and tail slab re-
moval and flame cleaning, the degradation rate of hot strip caused by inclusions defects in deep drawing steel decreased
from 0. 3% ~0.4% to below 0. 2% .
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Table 1 Main chemical composition of IF steel DC06 /%
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Fig. 1 Schematic diagram of casting billet sampling point
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Table 2 Total inclusions of different position in slab

Kk FARE, WERE KEMER/ KEY oy
kg kg mg 10 kg

LERLE L. 5 m  1.97 1.54 3.40 22.1
SLERLER2.5m  1.98 1.02 0.90 8.8
$RLF3.5m 1.96 1.27 0.54 4.3

TR 1.97 1.54 0.60 3.9

EE 1.97 1.54 0.12 0.8
BEEKE2.5m  1.96 1.51 0.30 2.1
BHEAS1.5m  1.95 1.55 0.50 3.2
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Table 3 Weight statistics of inclusions of different size and
different position in slab /[mg - (10 kg) ~*]
Biiz/ KEESH X EW
pmn 1.5m 2.5m 3.5m & B 25m 1.5m
50 ~150 1.2 0.3 0.3 0.4 0.12 0.2 0.35
150 ~300 1.8 0.5 0.24 0.2 0 0.1 0.15
>300 0.2 0.1
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Fig.4 SEM/EDS analysis of inclusions in head slab
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Fig.5 SEM/EDS analysis of inclusions in joined slab
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Table 4 Composition and properties of mold power before and after optimization
HERR/ % g HEEE(1300 °C)/
TZ Si0, AL O, Ca0 MgO Na, 0 F T.C WER) /T (Pa - s)
ibsE  39.0+1.0 4..5x1.0 35.0+2.0 2.5:21.0 7.0x2.0 7.0x2.0 <2.5 0.90+£0.1 1150 £30 0.40 £0.1
fifbjs  38.0+2.0 6.0:2.0 34.0+2.0 4.0+2.0 5.0x2.0 5.0+2.0 <2.5 0.90 +0.1 1130 £30 0.50 +0.1
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Fig.6 SEM/EDS analysis of inclusions in end slab
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